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and state school officers to have 
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•  45 states, the District of Columbia, and 
four territories have adopted the CCSS 

•  Common Core State Standards includes 
content standards as well as Standards 
for Mathematical Practice 
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1.  Make sense of problems and persevere in 
solving them 

2.  Reason abstractly and quantitatively 
3.  Construct viable arguments and critique the 

reasoning of others 
4.  Model with mathematics 
5.  Use appropriate tools strategically 
6.  Attend to precision 
7.  Look for and make use of structure 
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•  Problem solving has been a major focus of 
research (Kilpatrick, 1969; Lester, 1994] and 
curriculum reform (NCTM, 1989, 2000) in the 
U.S. over the past century 
–  Lots of studies, mainly prior to 1990, 

but few with rigorous methods 
–  Few, if any, taking a sociocultural 

approach to studying problem solving 
•  Implications of persevere…. 
 



Cross-Grade Level Lesson Studies 

•  Team of seven teachers 
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•  Three teachers grades 11 (ages 16-17) 
Using teacher-developed curriculum 
 

•  Two teachers grades 7-8 (ages 11-13) 
–  Using Connected Mathematics Project curriculum 

(Lappan, Fey, Fitzgerald, Friel & Phillips, 2006) 

 



Overarching Lesson Study Goals 

 
Students will have sufficient mindfulness to 

grab resources to begin the problem and work 
to a solution. 

 
Students will be able to articulate the 

reasoning behind the solution strategy they 
used as well as any roadblocks they 

encountered. 
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Structure of the Study Lesson 

Grade-level teachers planned lesson together 
 
Pre-lesson meeting day before enactment 
 
Post-lesson debrief between lesson 
enactments 
 
Post-lesson discussion after both study 
lessons each day 



Findings 

Defining “perseverance” 
 
Supporting independent group work 
 
Tensions with alleviating struggle  
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Callie (7th grade teacher): In each lesson, whether 
observing or designing, I really focused on the 
perseverance aspect -- when kids are working through a 
sticking point or even just working fluidly but want the extra 
reassurance of a correct answer at each step.  
 
Heidi (11th grade teacher):I think one way to help students 
persevere is to aid them at becoming better at where they 
are stuck and diagnosing what type of question they would 
need to ask in order to be able to proceed.  
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Dave (11th grade teacher): By asking students to share out 
strategies, we are getting peers to model what 
perseverance looks like, and what some options are that 
can get students to go just a little farther 
Marty (11th grade teacher): I would hope that as students 
pass through our program, they become more skilled at 
finding ways to delve into tasks .   
Callie (7th grade teacher): With some groups, when they got 
stuck or when I wanted them to push a bit further, I felt like I 
was explicit about what resources or representations to 
use and other times I felt like I was asking things in a way to 
get them to come up with them and make those 
connections.  
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Supporting Independent Group Work 

•  Marty (11th grade teacher): Another finding for me 
was noticing how in so many classrooms students 
working in groups often stay focused only when the 
teacher is near...  I did not observe cases where 
students were stuck and were not persevering.  
There were a range of social and other reasons why 
they just did not stay productive. At this point, I 
simply circulate at a higher rate when kids are 
working in groups, or stand in an overtly watchful 
position to keep this from happening as much. But, I 
have more to learn about how to deal with this 
perseverance problem. 
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“Didactical contract” (Brousseau, 1996) 
 
Vygotsky’s “zone of proximal development” for 
problem solving 



Tensions with Reducing Struggle 

Heidi (11th grade teacher): I think the way the lesson was designed 
allowed students the comfort of knowing they were working on this 
task for a limited amount of time and might not arrive at a final 
conclusion during the time allotted.  Maybe this allowed us to see 
students dive in without the fear of not being able to arrive at a final 
and correct answer.  Therefore, I think the design of the short 
amounts of time designated to certain tasks allows students to 
become unstuck easier.  However, it makes me wonder if this is 
something we are artificially setting up for them or will it lead into a 
strategy they can use when they get stuck on a problem and when a 
teacher is not there to call time and direct their attention to 
something else.  



Tensions with Reducing Struggle 

Callie (7th grade teacher):  On assignments where I think there 
might be more sticking points I chunk the time into smaller 
bits.  I do this to cut down on down time where kids are just 
waiting for me to answer a question.  I'm left wondering if this 
helps or hinders our second goal of kids using resources to get 
unstuck.  By making them work for a certain amount of time and 
then going over pieces, am I setting myself up still as the 
primary resource and actually making kids less inclined to go 
to their prior work or each other as resources.  



Tensions with Reducing Struggle 

Dave (11th grade teacher):  Once we've encouraged 
students to at least begin to try the problem, we use 
their peers (either in small groups or as a whole 
class) to show that what we've asked them to attempt 
is actually do-able. This is the hardest and trickiest 
part of the process, and the one that I've spent more 
time in thinking about how to implement in my 
lessons.  
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