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Professional development (PD) aims to support teachers in improving their teaching practices 
as well as strengthening their content knowledge. This poster shares how we are using design-
based research (DBR; Cobb et al., 2003; Collins et al., 2004; DBRC, 2003) to create a model of 
PD that intends to engage teachers playfully in content and practice.  

DBR is iterative research about an innovation as well as theory using input from stakeholders 
as well as systematic research questioning the theory and success of the innovation. In this case, 
we generated a working theory about teacher knowledge (Weiland et al., 2021) and through this 
we conjectured how to best engage teachers in learning. We first consulted with two advisory 
groups about what we call our Model of Coherent Learning for Teaching. One group was 
teachers and the other researchers. This stakeholder feedback led to a modification of the model 
to focus on content instruction (two-thirds) and applying learning to instruction (one-third). Next, 
we created a pilot PD experience to understand the innovation through capturing small group 
discussions during the PD. This led to our current understanding of our model.  

The Model of Coherent Learning for Teaching includes three stages: Exploration, 
Connection, and Application. Exploration playfully engages teachers with focused mathematical 
ideas including conjecture testing and mathematical argument. This stage has been consistent in 
our PD work over the past decade and past research suggests this type of engagement is 
successful for teacher learning (Brown, 2009; Burke, 2017; Orrill & Brown, 2023). Connection 
is focused on mathematical structure and representation. This stage surfaced as necessary 
through analysis of video of the pilot PD. Finally, the Application stage is where teachers 
directly connect with practice by considering how we can support students to have similar 
experiences playing with content and representations. The final stage was suggested through our 
stakeholder feedback as well as through previous work where there was evidence that teachers 
struggled to do this with PD ideas (e.g., Orrill & Kittleson, 2015). Throughout, teachers are 
working in small groups and the facilitator leads full group discussions using questioning and 
highlighting key mathematical ideas. 

This poster will highlight the evolution of the PD model as it is tied to iterations of DBR. 
This will include the current model, where it came from, and how we are using DBR to further 
develop it.  
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