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The 10 RELs work in partnership with stakeholders to support a more evidence-based education system.
Administered by the U.S. Department of Education, Institute of Education Sciences (IES)

Find us on the web!  https://ies.ed.gov/ncee/edlabs/regions/appalachia/

https://ies.ed.gov/ncee/edlabs/regions/appalachia/
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Applied Research Training, Coaching, 
and Technical Support Dissemination
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For more information about our work, visit:
https://ies.ed.gov/ncee/edlabs/regions/appalachia/

https://ies.ed.gov/ncee/edlabs/regions/appalachia/
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Professional Learning Models: Foundation
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Overarching session goal
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The session will increase mathematics teacher leaders’ awareness of resources to support 
the design and implementation of a coherent professional learning model (PLM).

bit.ly/PLMhandouts
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Session objectives
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Session attendees will learn how district 
mathematics leaders and researchers can: 
• Form partnerships to improve mathematics 

teaching and learning.
• Design, implement, and evaluate a cohesive 

professional learning model (PLM).
• Find evidence-based resources on the 

REL Appalachia (REL AP) and the What 
Works Clearinghouse websites.
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Form collaborative partnerships
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“Relationships are at the heart of effective partnerships. To be 
successful over the long term, partners need intentional focus on 
building mutual trust and respect–at the start and throughout. 
Valuing all stakeholder perspectives ensures the work is truly co-
created.”

(Research + Practice Collaboratory, 2015)
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Student Success in Mathematics partnership: Problem statement
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Not all students have the depth of skills, 
knowledge, and understandings necessary 
for success in algebra and higher-level 
mathematics courses.

In particular, there are gaps in algebra 
readiness for English learner students, 
students of color, students with disabilities, 
and economically disadvantaged students.
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Student Success in Mathematics partnership goal
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All students master key skills, practices, 
and understanding of critical concepts of 
algebra by grade 9 to be able to take 
higher-level mathematics in high school.
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Partnership logic 
model 
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A major area of focus 
was on teacher 
professional learning.
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Effective mathematics professional learning
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What are some essential features 
of effective professional 
learning? 
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Effective teacher professional development
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Professional development (PD) has been shown to impact 
student achievement positively when it:
• Focuses on specific content.
• Incorporates active learning.
• Supports collaboration.
• Uses models of effective practice.
• Provides coaching and expert support.
• Offers feedback and reflection.
• Is of sustained duration.
• Is job-embedded.

(Bill and Melinda Gates Foundation, 2014; Darling-Hammond et al., 2017)

Effective 
Professional 
Development 

Strategies
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Effective mathematics teaching practices
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What research-based, high-leverage 
mathematics teaching practices are 
needed to promote deep learning of 
mathematics in your local school or 
district? 
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Effective mathematics teaching practices
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1. Establish mathematics goals to focus learning.
2. Implement tasks that promote reasoning and problem solving. 
3. Use and connect mathematical representations. 
4. Facilitate meaningful mathematical discourse. 
5. Pose purposeful questions. 
6. Build procedural fluency from conceptual understanding. 
7. Support productive struggle in learning mathematics. 
8. Elicit and use evidence of student thinking.

(National Council of Teachers of Mathematics, 2014)

Effective 
Mathematics 

Teaching 
Practices
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Research-informed mathematics professional learning
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Optimum mathematics professional learning

Effective 
Professional 
Development 

Strategies

Effective 
Mathematics 

Teaching 
Practices
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Professional Learning Models: Key Components
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Professional learning models (PLM)
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A professional learning model (PLM) is a 
cohesive system of PD in which educator 
learning opportunities relate to each other 
and contribute to the same longer-term set 
of goals and vision for mathematics 
teaching and learning. 
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Professional learning models (PLM)
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Planning for effective PD must include:
• Aligning PD with a common vision and district-

level goals
• Connecting to standards and practices for 

mathematics teaching and learning
• Considering student data and learning needs
• Taking the school and district context into 

consideration.
This Photo by Unknown Author is licensed under CC BY

(Loucks-Horsley et al., 2010)

https://lumenlearning.com/a-new-model-for-professional-development/
https://creativecommons.org/licenses/by/3.0/
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Professional learning models (PLM)
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1. Define a mathematics 
professional learning goal, 

attending to your context and 
student learning data

3. Plan teacher 
professional learning 

opportunities

4. Implement teacher 
professional 
development

2. Set teacher 
learning and 

practice goals

5. Assess 
teacher learning



REL Appalachia at SRI International

Build capacity around professional learning
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To build capacity in your PLM, acknowledge and act on contextual factors within a 
mathematics professional learning culture by:

• Considering sustainability,
• Setting aside time for professional learning,
• Focusing on content and pedagogical knowledge,
• Covering strategies to address equity, and
• Building a professional learning culture.

Capacity

(Loucks-Horsley et al., 2010)
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Worked example
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We will engage in the PLM planning process given the following scenario:

• The district wants to increase mathematics problem-solving across K–12.
• They plan to start in middle school (grades 6-8) where they see students beginning to 

struggle with complex problems, particularly those involving fractions.
• The teachers recognize the problem but don’t have concrete strategies to apply.
• The teachers are relatively tech savvy.
• There is a district mathematics coach who is available to support the PD efforts.
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Professional 
learning model 
(PLM)

1. Define a mathematics professional 
learning goal, attending to your 

context and student learning data

2. Set teacher learning and 
practice goals

3. Plan teacher professional 
learning opportunities

4. Implement teacher 
professional development

5. Assess teacher 
learning
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Contextual factors influencing professional development 
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• Teachers 

• Materials and instruction

• School culture and logistics

• Professional learning 

(Loucks-Horsley et al., 2010)
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Professional 
learning model 
(PLM)

2. Set teacher learning and 
practice goals

3. Plan teacher professional 
learning opportunities

4. Implement teacher 
professional development

5. Assess teacher 
learning

1. Define a mathematics professional 
learning goal, attending to your 

context and student learning data
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Next: Set teacher learning and practice goals
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Access and Equity principle:

An excellent mathematics program requires 
that all students have access to a high-
quality mathematics curriculum, effective 
teaching and learning, high expectations, 
and the support and resources needed to 
maximize their learning potential. This Photo by Unknown Author is licensed under CC BY

(National Council of Teachers of Mathematics, 2014)

http://essentialschools.org/join/
https://creativecommons.org/licenses/by/3.0/
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Strategies for professional learning
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Pick a strategy:
• Review the list of selected strategies for professional 

learning.

• Choose the strategy to support teachers to deepen their 
knowledge about mathematics problem solving.
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Professional Learning Models: Integrating Research-
Based Approaches
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WWC practice guides
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Assisting Students 
Struggling with 
Mathematics: Intervention 
in the Elementary Grades

* Released March 2021

ies.ed.gov/ncee/wwc/PracticeGuides

https://ies.ed.gov/ncee/wwc/PracticeGuide/20
https://ies.ed.gov/ncee/wwc/PracticeGuide/18
https://ies.ed.gov/ncee/wwc/PracticeGuide/15
https://ies.ed.gov/ncee/wwc/PracticeGuide/5
https://ies.ed.gov/ncee/wwc/PracticeGuide/16
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IES problem solving practice guide
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• Consider the five 
recommendations 
when planning the 
professional learning.

• Review the 
instructional tips 
associated with the 
practice guide. 
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https://www.geogebra.org/m/DV6Ehjnx#material/n6wDwtSS
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Practice planning to enact a practice guide recommendation
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Choose a recommendation from the practice guide.
How would you design professional learning to enact the recommendation in 
the example district?

• What professional learning strategy would you choose and what steps 
would need to be taken to implement it?

• What grade(s) would you target? 

• What are the current contextual considerations, and what technology tools 
or supports could be used?

• What data could be collected to determine if the professional learning was 
successful? How would you collect the data?

Share your thinking.
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Professional 
Learning Model 
(PLM)

1. Define a mathematics professional 
learning goal, attending to your 

context and student learning data

2. Set teacher learning and 
practice goals

3. Plan teacher professional 
learning opportunities

4. Implement teacher professional 
development

5. Assess teacher learning

(NCTM, 2014)

(National Council of Teachers of Mathematics, 2014)
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(Guskey, 2016, p. 33)
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Professional learning that increases educator effectiveness and 
results for all students uses a variety of sources and types of 
student, educator, and system data to plan, assess, and evaluate 
professional learning.

This Photo by Unknown Author is licensed under CC BY-SA

http://www.folger.edu/professional-development
https://creativecommons.org/licenses/by-sa/3.0/
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Levels of assessment for professional learning activities
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Level 1: Participants’ reaction

Level 2: Participants’ learning

Level 3: Organization support and change

Level 4: Participants’ use of new knowledge and skills

Level 5: Student learning outcomes

(Guskey, 2016; Loucks-Horsley et al., 2010; National Council of Teachers of Mathematics, 2014)
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Closing
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Thank you!

38

@

@REL_Appalachia

RELAppalachia@sri.com

https://ies.ed.gov/ncee/edlabs/regions/appalachia

tinyurl.com/subscribe-REL-AP

https://twitter.com/rel_appalachia?lang=en
mailto:RELAppalachia@sri.com
https://ies.ed.gov/ncee/edlabs/regions/appalachia
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Contact us
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REL Appalachia Student Success in Mathematics partnership team
Dr. Pamela J. Buffington pbuffington@edc.org
Dr. Ryoko Yamaguchi ryamaguchi@plusalpharesearch.com
Dr. Jill Neumayer DePiper jdepiper@edc.org
Dr. Laura Kassner laura.kassner@sri.com
Anna Chiang anna.chiang@sri.com

mailto:pbuffington@edc.org
mailto:ryamaguchi@plusalpharesearch.com
mailto:jdepiper@edc.org
mailto:laura.kassner@sri.com
mailto:anna.chiang@sri.com
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