Instructional Routines

Instructional Routines in the Desmos 6–8 Math Curriculum
These are instructional routines we include in the Desmos 6–8 Math Curriculum. This list is not
exhaustive. We encourage you to use routines that work for you and your students.
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Notes
● Many of these routines are built on foundations created by other math educators. We are
grateful for their work and cite it where appropriate.
● Sometimes routines have multiple names, such as Compare and Connect (Two Strategies).
This is to help folks make connections between the name of the routine as used outside of the
Desmos Curriculum and the name referred to within Desmos lessons.
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Number Talk
This routine encourages students to look for and make use of structure in expressions to calculate
their values (MP7). It is adapted from work by Ruth Parker and Cathy Humphreys.
Facilitation
1. Display the ﬁrst expression or pattern from a list.
2. Give students one minute to think quietly and then signal when they have an answer and a
strategy. Encourage students to think of more than one strategy.
If students are struggling, consider sharing a strategy of your own or one of the possible
strategies in the sample responses.
3. Select several students to share diﬀerent strategies. Use the sample responses as examples of
possible student strategies. Record strategies for all to see, along with the name of the student
who shared each one.
4. Display the next expression and repeat. If it makes sense, encourage students to use a strategy
described by a classmate in the previous round.
5. After students work on the second expression, consider asking students whether or not they
have adopted a strategy shared by a student in a previous expression. That citation can
support the development of a student’s sense of mathematical identity and agency.
Notes
● It is often helpful to keep previous expressions displayed as you move to the next problem so
students can refer back to previous strategies.
● It can be helpful to anticipate strategies students might use, including ones that will be more
or less helpful for students to use later in the number talk or the lesson.
Example: 6.2.05 Balancing Act
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Tell a Story
This routine invites students to use their knowledge and creativity to make sense of an image, table,
graph, etc. by telling a story about it. “The narrative format [of stories] lets the brain take big ideas,
abstract concepts, and dry facts and transform them into something we can more easily remember.”
(Hammond, 2015)
Facilitation
1. Invite students to bring their unique experiences, perspectives, identities and creativity to write
a story based on the graph, table, image, video, etc.
2. Give students a few minutes to think quietly and write their story or jot down ideas. Consider
reminding students that these stories do not need to be perfect to be valuable.
3. Give students one minute to share their story with a partner or small group. Encourage students
to ask questions and talk about each other’s stories.
4. Monitor for stories that are unique or joyful, or that represent the situation with a diﬀerent
perspective. Invite these students to share their stories, or use the snapshot tool to share them
with the class. Consider asking: How do you see the parts of ________’s story in the
table/graph/image?
Notes
● Storytelling is an element of culturally responsive teaching because “verbal expressiveness is a
central cultural theme in oral cultural traditions.” (Cazden, 2001; Ladson-Billings, 2009).
● There are speciﬁc screens in the curriculum titled “Tell a Story.” But this routine can be used
anytime there is an opportunity for students to make sense of a new mathematical object in a
context.
● Depending on time, it is possible to shorten the routine by giving one minute of individual think
time and then inviting students to share out.
Examples: 8.3.01 Turtle Time Trials, 8.5.05 The Tortoise and the Hare
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Notice and Wonder
This routine helps students make sense of a math representation or context (MP1) before they
investigate it more deeply. This routine often appears as a warm-up or in the launch of an activity.
Facilitation
1. Display a mathematical representation, image, or other media along with the prompt: What do
you notice? What do you wonder?
Tip: Some teachers use a graphic organizer or T-chart for students to organize their noticings
and wonderings.
2. Give students a few minutes to think quietly and record what they notice and wonder.
3. Give students one minute to share their thinking with a partner.
4. Ask several students to share with the class something their partner noticed or wondered.
Consider recording those along with the names of students.
Math community: Celebrate variety and creativity in what students notice and wonder,
including things that surprise you or that you think other students may not have noticed.
5. If applicable, return to students' noticings and wonderings throughout the lesson as they
become relevant.
Notes
● Notice and wonder can be used anytime it would be helpful for students to pause and make
sense before they calculate or respond.
● Depending on time, it is possible to shorten the routine by giving one minute of individual think
time and then inviting students to share out.
Examples: 7.2.09 Gallon Challenge, 6.5.11 Movie Time
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Which One Doesn’t Belong?
This routine supports students in looking for and making use of structure (MP7). Students use their
existing ideas and language to decide which of four mathematical objects is diﬀerent from the
others. All sets of objects are designed so that each of the objects “doesn’t belong” in some way,
which helps students focus on their reasoning and communication rather than their answer. This
routine is adapted from the work of Christopher Danielson, Megan Franke, and Sesame Street
(among others).
Facilitation
1. Present students with four ﬁgures, diagrams, graphs, or expressions with the prompt: Which
one doesn’t belong?
2. Give students one minute of time to think quietly. Ask them to indicate when they have noticed
one letter that does not belong and can explain why. Encourage them to look for more than one
possibility.
3. When the minute is up, give students two minutes to share their responses with their partner
and work together to ﬁnd at least one reason each representation doesn't belong.
4. Invite students to describe the ways each choice is diﬀerent from the rest (e.g., The top left is
the only one that _____).
Consider asking a student to share why they chose an object, but not which object they chose,
and then ask the class to decide which object the student chose.
Example: 8.5.09 Volume Lab
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Stronger and Clearer Each Time
This routine is intended to help students develop their ideas and language. It is a structured
opportunity for students to reﬁne both their ideas and their verbal or written expression of those
ideas. This routine is adapted from Jeﬀ Zwiers and his colleagues (2017).
Facilitation
1. Give students 2–3 minutes of time to think quietly and to write or draw a ﬁrst draft. It is not
necessary that students ﬁnish this draft before moving to the next step.
2. Invite students to share their response with a partner. Partners should take turns sharing their
response and giving feedback.
It may be helpful to provide pairs with prompts for feedback that will help their partner
strengthen their ideas and clarify their use of language. For example:
● What do you mean when you say______?
● Can you describe that another way?
● How do you know that _______?
● Could you justify that diﬀerently?
Repeat Step 2 several times until each student has met with 2–3 diﬀerent partners.
3. Invite students to write a second draft, borrowing language and ideas from their partner
discussions. This second draft should be stronger (with more or better evidence) and clearer
(more precision, organization, etc.) than the ﬁrst.
4. If time allows, consider asking students to compare their ﬁrst and second drafts.
Notes
● This routine in full can take 15 minutes of class time. It is possible to use abbreviated versions
with fewer structured pair meetings.
● This routine is particularly useful when students are making sense of or describing a key idea in
a lesson, such as during a key discussion screen
or lesson synthesis.

🔑

Example: 8.7.06 Write a Rule, 6.3.09 Lucky Duckies
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Collect and Display (Class Definition)
This routine is intended to gather the language students use to describe new terms and strategies so
that they can refer to and build on them during future discussions. Students’ own words become the
reference for developing new math language and ideas. Many teachers use students’ language to
create a class deﬁnition of a new term or to build anchor charts for new concepts. This routine is
adapted from Jeﬀ Zwiers and his colleagues (2017).
Facilitation
1. Circulate and listen to student talk, particularly in moments when students are describing a new
strategy or making sense of a new mathematical term. Jot down the words, phrases, drawings,
or writing that students use as they work and discuss.
2. Add the language that students used to a visual display for the whole class to use as a
reference during further discussions throughout the lesson and unit.
3. If time allows, invite students to create a class deﬁnition or description from the gathered
student language.
4. Over time, encourage students to add revisions, updates, and connections to the display.
Consider reminding students to borrow language from the display as needed.
Notes
● You and your class can start or revise these displays throughout an activity, lesson, unit, or
entire course.
Example: 7.1.01 Scaling Machines
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Critique, Correct, Clarify (Help a Friend)
This routine is intended to help students communicate conceptual errors and ambiguities in
language, as well as to model the process they might go through as they reﬁne their own work.
Students do more than just error analysis; they consider both the author’s mathematical thinking as
well as how they communicate their ideas. This routine is adapted from Jeﬀ Zwiers and his
colleagues (2017).
Facilitation
1. Share a response that contains early thinking, which can be either an incorrect math idea or
vague language. In the case of “Help a Friend” screens, this early thinking is shown. If not
shown, use a student response in anonymize mode, or create a response.
2. Share with students either that some parts of the response are correct and that some are
incorrect, or that the response is correct and could be reﬁned or improved.
3. Give pairs 2–3 minutes to read the response and 1) decide what is correct about this student’s
response, 2) decide what they think is incorrect or unclear, and 3) write advice or ask a question
to help the student see their mistake or why their work is unclear.
4. Invite several pairs to share what they discussed, with equal time spent on what the student did
well and what they might improve.
5. Give pairs another two minutes to correct and clarify the response, either by correcting the
errors or by making the language less ambiguous or vague.
6. If time allows, create one revised response as a class.
Notes
● It may be helpful to demonstrate how to eﬀectively and respectfully critique the work of others
by thinking aloud as a class about a teacher’s incorrect work.
● Consider sharing diverse pieces of advice that students wrote, or discussing how students help
each other and give advice in their families and communities.
● There are some screens that explicitly invite students to analyze incorrect work or improve
imprecise language. However, this routine is useful anytime students have common errors or
imprecisions in language, or there is a particularly interesting piece of incorrect work to discuss.
Examples: 7.8.10 Crab Island, 7.6.10 Collect the Squares
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Three Reads
This routine is intended to support making sense of language and reading comprehension. Students
read a mathematical text three times, each with a particular focus. The question or prompt is only
revealed in the third read so that students can concentrate on making sense of what is happening in
the text before rushing to a solution or method. This routine is adapted from Jeﬀ Zwiers and his
colleagues (2017).
Facilitation
READ #1: Students read the problem to get a big picture understanding.
1. Invite a student to read the problem aloud while everyone else reads along.
2. Ask students: What is this situation about? Allow one minute for students to discuss with a
partner. Then invite them to share with the whole class.
READ #2: Students hone in on details and name quantities.
3. Invite students to read the situation aloud with their partner.
4. Ask students: What can be counted or measured in this situation? How are they related? (E.g.,
number of people in her family or number of markers after).
Give students one minute of quiet think time and another to share with their partner.
5. Facilitate a whole-class discussion about the relationships between the quantities. Record
quantities and their relationships for students to reference later.
READ #3: Students brainstorm possible strategies for solving the problem.
6. Reveal the ﬁnal question or prompt. Invite students to think of ways to approach the question.
Consider asking: How would you approach this question? What strategy would you try ﬁrst?
7. Invite 1–2 students to share their ideas with the whole class.
Notes
● Some of the quantities will be explicit (e.g., apples), while others will be implicit (e.g., the time it
takes to brush one tooth).
● If time does not allow, invite pairs to do a modiﬁed version of this routine on their own in order
to make sense of a text before solving the problem.
Example: 6.2.11 Community Life
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Compare and Connect (Two Strategies)
In this routine, students make sense of multiple mathematical strategies for solving the same
problem. This can include comparing two ﬁctional students’ strategies, comparing a ﬁctional
student’s work to their own, and comparing classmates’ work to each other or to their own. This
routine is adapted from Jeﬀ Zwiers and his colleagues (2017).
Facilitation
1. Give students a problem that can be approached and solved using multiple strategies.
2. After students have their own solution, share two or more solutions, including but not limited to
solutions created by students in the class or by ﬁctional students.
3. Invite students to investigate each solution individually and then with a partner. It may be helpful
to provide students with sentence frames like:
● First, they ______. Next, they _____. Finally, ________.
● Their strategy was ________.
● What is clear to me is ________. What I do not understand is _______.
4. Facilitate a whole-class discussion to compare, contrast, and connect diﬀerent approaches and
representations.
Consider asking questions like:
● Why did the diﬀerent approaches lead to the same outcome?
● What worked well in _______’s approach/representation? What could be improved?
● Where do you see [key concept] in each approach?
Notes
● Consider asking students why or when diﬀerent strategies or language might be used.
● During the discussion, consider asking open-ended questions rather than questions to test their
understanding of each strategy.
Example: 6.4.09 Division Challenges, 6.3.09 Bicycle Goals
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Decide and Defend (Settle a Dispute)
This routine is intended to support students in strengthening their ability to make arguments and to
critique the reasoning of others (MP3). In this routine, students make sense of someone else’s line of
mathematical reasoning, decide if they agree with that reasoning, and then draft an argument
defending their decision. This includes situations where students are making sense of two students’
diﬀerent ideas about a situation (Settle a Dispute). This routine is adapted from Fostering Math
Practices.
Facilitation
1. Give students one minute to make sense of the problem or of each student’s claim.
Consider asking questions like:
● What question are we/they trying to answer?
● What did they do? What did they ﬁnd?
2. Invite students to decide what they think and why, then to compare their solution and reasoning
with a partner.
3. Display the distribution of responses using the dashboard’s teacher view or poll the class,
calling attention to any conﬂict or consensus you see.
4. Discuss each possible response. Invite students to share their reasoning.
Notes
● It may be helpful to invite students to think about who they are trying to convince with their
argument (themselves, someone who agrees with them already, a skeptic, etc.)
● It may be helpful to reﬂect on what kind of evidence or language students found most
convincing in their classmate’s reasoning.
Examples: 7.2.05 Snapshots, 7.5.02 More Floats and Anchors
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Select, Sequence, Connect
This routine is designed to support whole-class discourse by being strategic about anticipating,
monitoring, selecting, and sequencing work that students do, and then connecting this sequenced
work as a whole class. This routine is adapted from 5 Practices for Orchestrating Productive
Mathematical Discussions (Smith and Stein, 2011).
Facilitation
1. During lesson planning, anticipate the ways in which students might approach a task. Sample
Responses and Teacher Moves often contain ideas students might produce.
2. While students are working, monitor for students who use the strategies you anticipated and
other strategies.
3. Select several student responses to display using the snapshot tool or other strategy.
4. Sequence the student responses so that they tell a story. Some stories go from concrete to
abstract representations, while others go from one way of seeing a problem to another, or from
a correct solution to an incorrect solution.
5. Display the student responses one or more at a time, and invite the authors to discuss anything
that might help the class understand their thinking. Invite students to connect diﬀerent
students’ ideas together.
Consider asking questions like:
● How is ______’s strategy similar to _______’s? How is it diﬀerent?
● How does ________’s work help you understand the problem in a diﬀerent way?
Notes
● This routine can be used in any lesson where there are opportunities to highlight and connect
student work, particularly on a key discussion screen
or lesson synthesis.

🔑

● Read more about how Desmos snapshots are connected to this routine.
Example: 7.2.01 Paint
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Discuss With a Classmate (Think-Pair-Share)
This routine (or collection of routines) are designed to support student-to-student discourse. There
are many diﬀerent ways for pairs to share their ideas with one another. The routine Stand and Talk
was adapted from Sara VanDerWerf.
Facilitation
There are many diﬀerent ways to facilitate pair discussion. Each routine includes some individual
think time, then an opportunity to share with a partner. Here are descriptions of two discussion
routines:
Think-Pair-Share
1. Give students a prompt and 30 seconds to one minute to think individually.
2. Invite students to turn to a neighbor and share their ideas, asking clarifying questions as
needed.
3. Invite several pairs to share their thoughts with the whole class. It is sometimes helpful to
invite students to share what their pair said rather than what they said during the
conversation.
Stand and Talk
1. Invite all students to stand up. Share a prompt and give them 30 seconds to one minute to
think individually. This prompt should not require students to have pencils, paper, notebooks,
or calculators.
2. Invite students to walk across the room to ﬁnd a partner and share their thinking.
As students are sharing, it may be helpful to narrate actions that pairs are taking that are
helpful to their conversation, such as both looking at the prompt together or asking clarifying
questions.
3. Invite several students to share their ideas with the whole class.
Notes
● This routine can be used in any lesson at any moment when it would beneﬁt students to
bounce their ideas oﬀ one another or to practice articulating their thinking.
● Teachers sometimes structure pair discussions more or less based on the culture of their
classes. For example, they might assign each person in a pair the letter A or B, then say which
partner should share their idea ﬁrst or give speciﬁc time for each partner to share.
Example: 6.4.09 Lucky Duckies
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