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: This paper analyzes two teachers’ participation in professional learning (PL) activities 
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were “stuck” and required teacher help. The PL activities consisted of teachers taking on 
“studenthat” roles attempting to solve buggy PCSs followed by a discussion. 
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revealed teachers’ approaches for managing students' unc
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foreground “uncertainty” as a key driver in students’ developing scientific knowledge and making sense of the 
world. Manz and Suarez (2018) argue that “uncertainty is endemic to science” (p. 772) as “scientific practices are 
largely concerned with managing uncertainty and drawing conclusions in light of it” (Manz & Suárez, 2018, p. 
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“nonobvious decisions about what to do” (Manz & Suarez, 2018, p. 772). The science standards thus speak to the 
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students’ artifacts do not function as they intended, such as displaying the wrong unit of measurement (F° vs. C°). 


hey are considered “stuck” (Huadong & Brennan, 2019). These moments of being “stuck” 
add additional layers of complexity for teachers as they must attend to the students’ immediate concerns, help 






            





















   

             









s better understand their students’ challenges during debugging and develop 


In this paper, we present an analysis of two teachers’ participation in this PL. We examine
       



ties help teachers learn about managing their students’ uncertainty as they engaged in debugging 





             

DeLiema et al., 2022; Tsan et al., 2022). This perspective is particularly important as teachers’ interactions with 
              



 



              

  





learning workshops might be designed to help teachers support their students’ debugging. For example, DeLiema 




                 







            

Strategies can help students when they run into other similar bugs in the future and can help students “handle 
unforeseen, novel impasses” (DeLiema et al., 2022, p. 7). D


















        

















             





 ––





   






    teaching as “disciplined improvisation” (Sawyer, 2004), involving a strategic 
             

           



––






             

–
–
mean that “anything goes” (Sawyer, 2004); rather, improvisation has its own structures and methods (DeZutter, 


involves authentically listening to students and facilitating students to build on each other’s ideas (Phillip, 2019). 
              





by providing “slots” for students to participate in disciplinary practices using student contributions to extend the 
classroom community’s scientific thinking.


              







students’ generating questions about particular phenomena, 


       





  






One student’s PCS set up with one sensor (sound sensor






                 



              

   









the teacher role gave the “students” a few minutes to work on the bug prior to entering into the conversation and 
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


   

               







  



g workshop’s 


transcripts, and field notes from Eric and Trevor’s enactments of the storyline; and email correspondences. We 




until the teacher walks away. Reviewing Eric and Trevor’s


To answer our research question, we conducted a thematic analysis (Braun & Clarke, 2006) of teachers’ 
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



      








fterwards, and Trevor and Eric’s later classroom enactments of the storyline unit. These themes drive 
     




              

     rt their students. While in “studenthat”, 
–
        –      


            







often positioning themselves behind the “students” so they could look over their shoulder and examine the code. 
During the reflective discussion, Trevor described that his trepidation to step in stemmed from: “when I saw t
two, … [I felt that] I was already watching the professionals and they were already figuring out stuff that I wouldn't 
have thought.”

hat mode, we only coded two strategies to support “students'” debugging during the 


the “students” were working on when they first walked up (e.g., “so what are you guys working on here?”) and 
questions about hardware (e.g., “What else controls how much if you get power or not?”). While these strategies 
















   



use in his classroom, saying: “It's literally wire. It's power supply, wires, switches, code…That's the checklist and 
that's the order I want it.” In contrast, Trevor only mentione     










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















were working on (e.g., “what are you trying to do?” or “what is your goal?”). In contrast, 
Eric’s most frequent question during enactments was “how are you going to display your data?” This question 
ts’ goals while also getting them to explain how they 






when it is better to let students struggle, moving back and forth between thinking from the student’s perspective 
(e.g., “I'm the kind of student that doesn't want someone to just tell me the answer. I want to wor 
enough that I get the chance to find it myself before”) to the teacher’s perspective (e.g., “Like you're a bad teacher 
if you don't walk around and hover so you can check and say, How's it going…if they're not ready… you move 
on”). Discussing 








tting stuck. They concluded that asking questions such as “what are you trying to do?” would 


Setting the stage for students’ engagement with uncertainty
e debugging moments excerpted from the two teachers’ enactments, illuminating how 


 

     

              

uncertainty available for students. Eric’s use of strategies and structure of lessons 2 and 4, compared to Trevor’s, 












   

Eric wrote “that debugging
and how to fix them” (email correspondence, September 2022). While using his checklist and asking questions 
         







read the tutorial code aloud, moved back and forth between the students’ code and the example code, and changed 






erience positively by saying to his students: “I don’t know if I’ve ever seen this before, this is 
fun!” At the end of the debugging experience, Eric proposed a hypothesis about what might be causing the issue, 
       



measuring in a new environment. Eric’s approach here involved improvising 




a new strategy of trying to try out the PCS in another environment. Overall, Eric’s approach, as indicated in his 






his questions were often in the form of more answerable “yes or no” questions, such as “did you hit download 
again?” and “you’ve wired it correctly?” Trevor started his interactions with students with these types of questions, 






block in their code: “Pull that 


it, is there a circle in it? Or just put it right here and move this up here into the show...” Overall, this
               



Trevor’s approach to setting the stage of the unit limited the possible stuck points students might 








nts’ opportunity for engaging 
              

moments. In this way, Trevor’s range of improvisational moves were more constrained than Eric’s.


This paper examines two teachers’ participation in professional learning (PL) activities designed to help them 
              

   

activities helped the teachers understand the PCS from their students’ perspectives and develop a repertoire of 
strategies to support students. Eric and Trevor’s classroom enactm    






               

            





–


  nstruction that applied to many students at once. This reduced students’ chances to 






   

were often routine and easily “fixed” without them necessari






students’ age, time, or comfort with the science and technology. In addition, rather than simply asking why some 
teachers’ 


Trevor’s approach also aligns with findings from recent studies of teachers enacting  


ideas they had previously anticipated (Miller et al., 2018). This approach can minimize students’ agency (Miller 










ntributes to research on the benefits of providing both “student
hat” experiences in PL by giving teachers the chance to engage in the discipline, experience uncertainty from both 




strategies to support their own students in debugging. Second, we found that while in “teacher” the teachers 
mostly observed what the “students” were doing rather than offering support. While teachers may have felt their 












    










–




   





–

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