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Digital Prototype

Productive Disciplinary Engagement
Embodiments of PDE New Possibilities for PDE

Students generate, discuss, and interpret complex problem 
situations (problematizing and authority)
Students consider different ways to think about, assess, and refine 
problem-solving strategies (accountability)
Students reflect on their learning – what they have learned, how it 
connects to prior knowledge, and possible new directions moving 
forward (accountability)
Students consider the work of others as alternate thinking and 
approaches and form conceptual connections to the different ways 
of thinking (resources and authority)
Students form connections between and among multiple 
representations (resources)
Students access supports to extend perseverance (problematizing 
and resources)

Students can access high cognitive demand tasks that focus on 
conceptual understanding (problematizing)
Students can use tool supports that do not reduce cognitive 
demand or limit focus on conceptual understanding 
(problematizing and resources)
Students can make their own decisions on the problem solving
approach without teacher intervention (problematizing and 
authority)
Students can select their solution pathway and maintain authorship 
of ideas (authority)
Students can model and press each other for answer completeness
(authority and accountability)
Students can probe deeper into mathematical justifications 
(accountability)

Research Questions
How can productive disciplinary engagement be fostered in digital learning environments with 
open problems and “just-in-time” supports? How can student learning of mathematics be 
enhanced?

What is the nature of productive disciplinary engagement and student learning of mathematics at 
key development points in a connected sequence of problems and lesson goals?

What information do teachers draw upon when they use open problems and “just-in-time” 
supports? How do teachers adapt the supports for specific problems?

This material is based upon work supported by the National Science Foundation under Grant No. DRL-1660926. 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.

Open Questions
Is the extent to which we can productively redesign a problem tied to the Arc of Learning?

How do students build conceptual understanding over time through engagement in open problems?

How might PDE look different in a collaborative digital environment than in a purely physical space?

How can we infer, through coding and analysis, the ways in which “Just-in-Time” supports are being used by 
students and teachers?

How can the platform help with learning analytics?
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Initial Challenge 

What If…

Max thinks that recipes A and C are both the 
most “orangey” since the difference between the 
number of cups of water and the number of cups 
of concentrate is 1. Is Max's thinking correct? 
Explain.

Isabelle and Doug used fractions to express 
their reasoning. Do you agree with either of 
them? Explain.

Reflect on the strategies that you and your 
classmates used to determine which recipe 
was the most “orangey.” How are they the 
same? Different?

Now What Do You Know

Contextualize 
the Problem

Unpack the 
Embedded 

Mathematics Connect Learning to 
Prior Knowledge and 

Consider Payoffs

Redesigned Version of the Problem

Which recipe will make juice that is the most 
“orangey?”  Least “orangey?” Explain.
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