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• Welcome and updates

• Mapping evidence-based mathematics teaching and 
learning to remote and blended learning 

• Implementing cohesive professional development 

• Other resources

• Next steps
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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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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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Mapping Evidence-Based Mathematics Teaching to 
Remote and Blended Learning

Pam Buffington
Partnership Lead
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An excellent mathematics program:
• Ensures that assessment is an integral part of instruction, 
• Provides evidence of proficiency with important mathematics content and 

practices,
• Includes a variety of strategies and data sources, and 
• Informs feedback to students, instructional decisions, and program 

improvement. 

(NCTM, 2014, p. 89)
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National Council of Teachers of Mathematics (NCTM) Principles to Action describe 
productive and unproductive beliefs about mathematics learning and teaching. 
Below is a list of the productive beliefs NCTM identified about assessment.

Productive Beliefs about Mathematics Assessment
The primary purpose of assessment is to inform and 
improve the teaching and learning of mathematics. 

Mathematical understanding and processes can be measured 
through the use of a variety of assessment strategies and 
tasks. 

Assessment is an ongoing process that is embedded in 
instruction to support student learning and make needed 
adjustments to instruction. 

Multiple data sources are needed to provide an accurate 
picture of teacher and student performance. 

Assessment is a process that should help students become 
better judges of their own work, assist them in recognizing 
high-quality work when they produce it, and support them 
in using evidence to advance their own learning. 

Ongoing review and distributed practice within effective 
instruction are productive test preparation strategies. 

(NCTM, 2014, pp. 91–92)

Choose a tool or strategy being used currently in your school division and describe whether it supports one of these 
productive beliefs, and if so, how. (Example: Desmos on the next slide)
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Desmos teacher dashboard for formative assessment
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Teachers have capability to:
• Monitor progress across stages 

of activities.
• Provide feedback to students 

in real time.
• Share and discuss different  

approaches with student 
names blinded.

Create account through student.desmos.com and provide 
students with a code

Reference to any specific commercial product, process, or service, or the use of any trade, firm or corporation name is for the information and convenience of the public, and does 
not constitute endorsement, recommendation, or favoring by the U.S. Department of Education.

https://teacher.desmos.com/
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Mathematics teaching practices 
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Pose purposeful questions.
Effective teaching of mathematics uses purposeful questions to assess and advance 
students’ reasoning and sense making about important mathematical ideas and 
relationships.

Elicit and use evidence of student thinking.
Effective teaching of mathematics uses evidence of student thinking to assess progress 
toward mathematical understanding and to adjust instruction continually in ways that 
support and extend learning.

(NCTM, 2014, p. 10)
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(Boaler, 2016; Chapin & O’Connor, 2007; Walsh & Sattes, 2011)

Pose purposeful questions
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There are many different types and categories of questions. 
Question Type Description Examples
Gathering 
information

Students recall facts, definitions, and procedures When you write an equation, what does the equal sign tell 
you?
What is the formula for finding the area of a rectangle?

Probing thinking Students explain, elaborate, or clarify their thinking, 
including articulating the steps in a solution methods 
or the completion of a task.

As you drew the number line, what decisions did you make 
so that you could represent 7 fourths on it?
Can you show or explain more about how you used a table to 
find the answer in the Smartphone Plans task?

Making mathematics 
visible

Students discuss mathematical structures and make 
connections among mathematical ideas and 
relationships.

What does your equation have to do with the Band Concert 
situation? How does that array relate to multiplication and 
division?

Encouraging 
reflection and 
justification

Students reveal deeper understanding of their 
reasoning and actions, including making an argument 
for the validity of their work.

How might you prove that 51 is the solution?
How do you know that the sum of two odd numbers will 
always be even?
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Pose purposeful questions
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• Factual questions make up the majority of questions in a typical mathematics class. 
• Since different question types serve unique purposes, all types are needed in classroom 

instruction.
• Low-level questions can be modified to support student thinking and problem-solving:

– Reversibility questions are designed so that educators provide the answers and students create the 
questions, promoting students’ abilities to think in different ways.

– Generalization questions ask students to find and describe patterns.

• Consider patterns of questioning, funneling versus focusing questions.

(Dougherty, 2020; Dougherty et al., 2015; Dougherty & Foegen, 2011; 
Herbel-Eisenmann & Breyfogle, 2005; NCTM, 2014)
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Teacher questioning during online and remote learning
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During online and remote learning last spring 
and this fall:
• Which of these questioning types have you 

observed?
• What types of patterns have you noticed during 

teacher-student questioning?
• What types of tools and strategies have you used to 

help facilitate a broad range of question types 
between and among teachers and students?

• Is there a need for professional learning support for 
asking purposeful questions in your school division?
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Mathematics teaching practices
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Elicit and use evidence of student thinking.

• Effective teaching of mathematics uses evidence of student thinking to assess progress 
toward mathematical understanding and to adjust instruction continually in ways that 
support and extend learning.

• What needs to be in place in order to elicit and use evidence to assess progress toward 
understanding?

• How has the work you’ve done in the prior academic year related to identifying student 
learning objectives translated to the remote learning environment?

(NCTM, 2014, p. 10)
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Mathematics teaching practices

16

Elicit and use evidence of student thinking.
Effective teaching of mathematics uses evidence of student thinking to assess progress 
toward mathematical understanding and to adjust instruction continually in ways that 
support and extend learning.

Go to Padlet to identify what eliciting 
evidence of student thinking looks like 
for students and teachers. 

• Consider what students and teachers are doing in                                                                             
this current remote learning environment. 

• What strategies and tools can be used to elicit student                                                                      
thinking and support teachers to use evidence in this                                                                        
current remote learning environment?

Teacher and student actions

What are teachers doing? What are students doing?

https://tinyurl.com/ssmpEv
(NCTM, 2014, p. 10)

https://tinyurl.com/ssmpEv
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Mathematical communication and representation

17

Key strategies Tool(s)
Pose purposeful questions Padlet, Nearpod collaborate board, Flipgrid, 

Google Docs, Google Slides

Elicit and use evidence of student 
thinking

Zoom breakout rooms, Google hangout

Assessment as an integral part of 
instruction

Polling in Zoom, Zoom interactive whiteboard, 
Poll Everywhere

Google Drawing, Google Slides, Zoom Interactive 
Whiteboard, Canva

Reference to any specific commercial product, process, or service, or the use of any trade, firm or corporation name is for the information and 
convenience of the public, and does not constitute endorsement, recommendation, or favoring by the U.S. Department of Education. (NCTM, 2014)

https://padlet.com/dashboard
https://nearpod.com/collaborate
https://info.flipgrid.com/
https://www.polleverywhere.com/
https://www.canva.com/
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Implementing Cohesive Professional Development

Jill Neumayer DePiper
Partnership Staff
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Professional Learning Model Action Planning (circa 2018)
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• Template was designed to:
– Support the planning and 

implementation of cohesive 
mathematics professional learning.

– Emphasize professional learning 
strategies.

– Tie professional learning to NCTM 
(2014) Guiding Principles of School 
Mathematics and Effective 
Mathematics Teaching Practices.

(Loucks-Horsley et al., 2010; NCTM, 2014)
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Professional Learning Model Action Planning (circa 2018)
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• Provided opportunity to list:
– Steps to implement strategies.
– Who was responsible.
– Details related to documentation and 

data on teacher learning.
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Revising the Professional Learning 
Model Action Planning Template: 
Working draft (Handout 1)
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• Included prompt for the division-wide 
mathematics learning goal.

• Listed out NCTM (2014) Guiding Principles 
for School Mathematics and Effective 
Mathematics Teaching Practices as well as 
Loucks-Horsley et al. (2010) professional 
learning strategies.
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Revising the Professional Learning 
Model Action Planning Template: 
Working draft (Handout 1)
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• Included column for contextual considerations 
and technology tools and supports.

• Provided rows for details of three strategies.
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Initial questions?
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Practice test of the Working Draft of 
the Professional Learning Model 
Action Planning Template
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• State a division-wide mathematics 
professional learning goal.

• Define how you will integrate attention to one 
or more of the Guiding Principles for School 
Mathematics.

• Describe which of the following Effective 
Mathematics Teaching Practices will be in the 
foreground of this Professional Learning 
Model Plan.
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Practice test of the Working Draft of 
the Professional Learning Model 
Action Planning Template
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• Detail a professional learning strategy and steps 
that need to be taken to implement it. 

• List grade(s) targeted, current contextual 
considerations, and possible technology tools or 
supports that could be used.

• Detail what data will be collected and how.
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Closing: For continued improvement 
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• What, if anything, do you think would be helpful to other division 
leaders to include in a template to support the planning and 
implementation of cohesive mathematics professional learning?

• What training or supports do you think division leaders need to use this 
template?
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Other Resources

Laura Kassner
Partnership Liaison
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REL resources to address virtual learning needs voiced by 
partnership members
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• Social Emotional Needs
• Equity Gaps
• Student Engagement
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Supporting students experiencing trauma during COVID
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Blog from REL Appalachia featuring common symptoms of trauma and 
everyday strategies to support students exhibiting symptoms

https://ies.ed.gov/ncee/edlabs/regions/appalachia/blogs/blog30_supporting-students-experiencing-trauma-during-COVID-19-pandemic.asp


REL Appalachia at SRI International

Supporting students experiencing trauma during COVID
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Specific virtual preventative strategies

Blog from REL Appalachia featuring common symptoms of trauma and 
everyday strategies to support students exhibiting symptoms

https://ies.ed.gov/ncee/edlabs/regions/appalachia/blogs/blog30_supporting-students-experiencing-trauma-during-COVID-19-pandemic.asp
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Addressing equity through student and family voice
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• Infographic from REL Pacific 
provides background on student 
and family voice, culturally 
responsive classrooms, and 
strategies for teachers to utilize 
for family AND student voice 
in virtual AND in-person
learning contexts.

https://ies.ed.gov/ncee/edlabs/infographics/pdf/REL_PA_Including_Voice_in_Education_Addressing_Equity_Through_Student_and_Family_Voice_in_Classroom_Learning.pdf


REL Appalachia at SRI International

Closing: Supporting local needs
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• To what degree are these resources relevant to teaching and learning 
in your school division right now?
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Next Steps

Pam Buffington
Partnership Lead
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Next steps
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• Questions/concerns
• Next meeting
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Contact us

35

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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@

@REL_Appalachia

RELAppalachia@sri.com

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

Contact us

https://twitter.com/rel_appalachia?lang=en
mailto:RELAppalachia@sri.com
https://ies.ed.gov/ncee/edlabs/regions/appalachia/
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