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Contemplate then Calculate 
 
Contemplate then Calculate develops students’ capacity to attend to mathematical structure 
when problem solving by using properties, rules of operations and relationships to uncover 
mathematical form and structure, and applying them to find calculation shortcuts or generalize 
results.  When students engage in this Instructional Activity Structure or Instructional Routine, 
they make sense of a mathematical object – a visual pattern, arithmetic operation, equation, or 
graph – and look for what’s structurally significant about it.  As such, students look for ways to 
chunk the object to interpret and use, change the form of it to make it easier to operate or 
calculate, or connect to mathematics they know that they could leverage in this problem.  The 
Contemplate then Calculate instructional routine affords teachers the capacity to support diverse 
learners, facilitate mathematical discourse, and place a premium on structural thinking.  
          
The Contemplate then Calculate instructional routine responds to a call in the Common Core 
State Standards for Mathematics (CCSS-M) for more attention to mathematical structure in math 
classrooms. Not only do the CCSS-M content standards leverage mathematical structure in the 
way concepts are developed, the practice standards define mathematically proficient students as 
those who can, among other things, look closely to discern a pattern or structure and step back 
for an overview and shift perspective (MP7). This instructional routine is designed to shift the 
focus from mindless computing to mindful consideration of expressions, calculations, shapes and 
other mathematical objects. When students “put pencils down” and are prompted to consider the 
organization of number and/or space, their attention is focused on properties, rules of operations 
and relationships that can be leveraged to find elegant solutions to complex problems.  
           
Contemplate then Calculate engages ALL students by integrating essential teaching strategies 
and critical supports for struggling learners.  Students have multiple processing opportunities to 
develop structural thinking- individually, with a partner, and in the full group.  The routine has 
baked-in supports for language development –sentence frames and starters, multimodal 
discussions, and recording and annotation of ideas. 
      
This rather concise instructional routine invites a wide range of math tasks to sit at its center, and 
thus can be used throughout the year and across the curriculum. The ultimate goal, of course, is 
to develop students’ capacity to consider in general, and consider structure in particular.  
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 Contemplate then Calculate is comprised of five parts, as captured in the info-graphic below.  

     
     

Launch Routine 

 

Explain to students what they will learn and why they are 
learning it.  Explain that they are engaging in Contemplate 
then Calculate, not to get an answer, but rather to train 
students’ mathematical eye and to think structurally by 
chunking, changing the form, and/or connecting to math they 
know.  Ultimately, they are working to think like 
mathematicians, to use mathematical structure to find 
shortcuts.  

 

Continue by sharing the flow of the instructional routine.  At 
first, the agenda on this slide prepares students for the ways 
in which they will engage.  After multiple experiences in 
Contemplate then Calculate, this slide serves as a quick 
reminder as students are familiar with both the flow of the 
routine and the language connected to how they will engage 
in it.   
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Contemplate then Calculate 

! WHAT: Quick count by chunking, changing 
the form and connecting to math you 
know. 

! WHY: To “think like mathematicians”, to 
use mathematical structure to find 
shortcuts. 
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Notice 

 

Explain to students that they will see a task for only a few 
seconds, that their job when they see it is just to notice, and 
the image or task will return later. Students should put pencils 
down and make sure the board is in view. (This framing 
becomes less and less necessary after multiple 
engagements in the instructional routine.)  
Share the ask yourself question to frame students’ thinking 
as they interpret the task.  

 

Flash the task for 1-3 seconds.  It’s always better to provide 
less time than more time.  Students can generate additional 
noticings throughout the routine, but if they see the task for 
too long, their compulsion to calculate may kick in and it will 
be difficult to elicit structural thinking.   

 

Have students immediately turn to a partner and share their 
noticings.  Use the sentence starter ‘I noticed…’ and ask 
‘What did you notice?’ 
As students talk, circulate to select a few noticings you’d like 
students to share in the full group, and record them for all to 
see and use.    

Develop Shortcuts 

 

Explain to students that they will work with their partner to 
use a noticing to develop a shortcut.   
 
(The task is intentionally left off this slide to prevent students 
from beginning to work individually.) 
    

 

As students discuss their shortcut strategies, circulate and 
listen to identify 2-3 lines of reasoning to discuss in the full 
group. (This is not a time to confer with students.)   
Select a range of reasoning so they can consider the 
strategies used to surface and leverage the underlying 
structure. 

What do you notice? 

 

ASK YOURSELF:  
What might be mathematically 
important?  

What do you notice? 

 
 
 
 

INSERT TASK HERE 

Share 

I noticed… What did you 
notice? 

Find counting shortcut 

•  Find the total number of shaded squares quickly in 
your head 

•  Prepare to explain your shortcut using chunk, 
change, connect.   

Find counting shortcut 

 
 

INSERT TASK HERE 

•  Find the total number of shaded squares quickly in 
your head 

•  Prepare to explain your shortcut using chunk, change, 
connect.   
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Discuss Shortcuts 

 

Ask one partnership to share their thinking, starting with ‘We 
noticed … so we….’ or ‘We knew… so we….’   
Prompt the audience to listen carefully to the strategy and be 
prepared to rephrase it using the frames, ‘They noticed…so 
they…’ or ‘They knew… so they…’.  
As students begin to share, point and gesture to the math 
task as a support for students as they listen.  When 
classmates rephrase the shortcut, annotate the 
representation with color and symbols to capture the 
structural thinking.   
Press students to explain why the approach is valid, what 
properties, rules of operations, relationships were leveraged 
in the solution strategy, or pose a purposeful question about 
the mathematical structure of the strategy.   Have students 
turn and talk as appropriate to dig into the mathematical 
structure. 
Repeat this process with additional shortcut strategies 
(annotated on a clean copy of the image) as time permits 
and structure insights can be gained.  
 

Reflect on Thinking 

 

Last and definitely not least, the instructional routine ends 
with a meta reflection to synthesize and articulate the 
structural thinking developed in the routine.  Remind students 
why they engaged in Contemplate then Calculate (e.g. “to 
learn to think structurally”, “to use what you know about the 
way numbers and operations work to find calculation 
shortcuts”, etc.) and emphasize the importance of reflecting 
on their thinking. Explain that they will reflect by writing 
individually, sharing with a partner, and then sharing in the 
full group.   Ask students to select one of the 3 sentence 
starters/frames, and once they’ve selected, prompt them to 
write individually.  As they write, circulate, but confer 
minimally.  Read reflections and begin to select those that 
you’d like shared in the full group.  
Have students share reflections with their partner.  Listen in 
as you continue to identify reflections to share in the full 
group.  
Ask several students to share their reflection(s) with the 
whole class and record the reflections.  This public record 
serves as residue in the classroom so that students may 
refer to it later and use it as an anchor chart for structural 
thinking.   

Share and study shortcuts 

 
 

INSERT TASK HERE 

PRESENTER 
• We noticed…so we… 
• We knew...so we… 

AUDIENCE 
•  They noticed…so they… 
•  They knew...so they… 

Reflect on learning 

a) To find a shortcut look for ___________. 

b) Noticing _________ helped me count 

quickly because___________. 

c) Knowing _________ comes in handy when 

counting quickly because___________. 
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Practices of ambitious teaching embedded in that can be developed 
through Contemplate then Calculate 

 
Planning, rehearsing, enacting, and reflecting on the Contemplate then Calculate Instructional Routine creates a 
fertile ground on which teachers can develop many of the NCTM Mathematics Teaching Practices, including:  

● Facilitate meaningful mathematical discourse 
● Establish mathematics goals to focus learning 
● Pose purposeful questions 
● Implement tasks that promote reasoning and problem solving  
● Build procedural fluency from conceptual understanding         
● Elicit and use evidence of student thinking  

 
The Contemplate then Calculate instructional routine is designed to prompt, surface and name elements of 
structural thinking (i.e. CCSS Mathematical Practice 7, Look for and make use of structure) as students work with 
a partner to find structure-based shortcuts and then share and discuss the efficacy of those shortcuts with their 
classmates.  The design of the instructional routine sets teachers up to practice facilitating meaningful 
mathematical discourse among students as they work to have students make sense of the structural thinking 
behind each other’s approaches. When enacting the instructional routine, teachers must maintain a laser focus on 
the structural thinking. This requires a clear articulation of the purpose of a Contemplate then Calculate 
enactment and thus helps teachers develop their capacity to establish mathematics goals to focus learning. With 
a clear structural thinking goal set, the teacher then works to facilitate the instructional routine in a way that places 
a premium on eliciting and representing the structural thinking behind the various solution strategies students are 
sharing (i.e. NCTM mathematics teaching practice, Elicit and use evidence of student thinking). This happens 
when students are prompted to share not just the answer they got and what they did, but, more importantly, what 
they notice about the given task, what that made them think about, and what math properties or relationships they 
leveraged. Teachers learn to pose these purposeful questions and in so doing ensure that the thinking is not “left 
on the table” at the end of the activity. 
 
Through the Contemplate then Calculate planning process, teachers deepen their own understanding of what it 
means to reason structurally as they consider what structural thinkers pay attention to, the questions that drive 
their math explorations, and the actions they take. Teachers learn to anticipate student thinking and play out a 
variety of ways they might record that thinking in order to highlight elements of mathematical structure. Teachers 
develop an eye for the types of tasks that can be used to surface and leverage mathematical structure. This 
preparation provides teachers to opportunity to select and implement tasks that promote reasoning and problem 
solving and build procedural fluency from conceptual understanding. 

 


