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A critical part of the daily math block for MLLs is a warm-up instructional routine such as a Number Talk or
Problem String. Number Talks were created by Ruth Parker and Kathy Richardson in the early 1990s to
build students' conceptual understanding and computational fluency by asking them to use what they know
or notice about structure, patterns, and properties of operations to solve a series of carefully sequenced
problems. The routines also expose students to multiple ways to represent and solve a problem and
challenge them to make connections between problems to identify more efficient solution methods.

Warm-Up Routine Structure

There are some differences between Number Talks and Problem Strings, but they are both 10-20 minute
activities involving solving and discussing a series of related problems. Problems are carefully sequenced to
build in complexity and highlight connections between solution strategies, with an emphasis on reasoning
and discussion so that students have frequent ongoing opportunities to engage in critical mathematical
practices such as using precise language to explain their thinking and critiquing varying strategies. A typical
structure for these activities might look like this:

e The teacher displays one problem at a time.

e Students independently solve the problem and give a signal when they have an answer and one or more
solution strategies.

e The teacher selects or asks for students to volunteer to share their answers and solution strategies with
the whole class. Ideally, at least 2-3 different solution strategies per problem are shared.

e As students share, the teacher may model their strategy on the board, ask clarifying questions to prompt the
student to be more precise or explain their rationale, and/or ask other students questions about the solution
strategy to highlight the most important math concepts and efficient strategies.

Warm-Up Routine Examples

Number Talks

Example Number Talk — IM 6-8 Math, 6= Grade Unit 2, Lesson 2, Activity 2.1: Dividing by 4 and Multiplying
by ¥4

Student-Facing Task Statement
Find the value of each expression mentally.

24+4

Key mathematical concepts:
e Dividing by a number is the same as multiplying by its reciprocal.
e  You can multiply numbers in any order if it makes it easier to find the answer.

Number Talk Videos:
e YouTube video about Number Talks
e Inside Mathematics



https://www.youtube.com/watch?v=W0Sxrv3dZJE
https://www.insidemathematics.org/classroom-videos/number-talks
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Problem Strings
Example Problem String — Bridges 5 Grade February Number Corner (Multiplying Whole Numbers by
Fractions), Problem String #16

From Teacher Guide: “All four problem strings this month focus on the multiplication of whole numbers by
fractions. Arrays of counters are used as a model in the first two problem strings, and then students are
encouraged to use more abstract thinking later in the month. Discussion centers around the connection
between fractions and multiplication and division, the associative and distributive properties, and
generalizations about (and general strategies for) multiplying fractions by whole numbers.”

Problem String 16

Problems Sample Strategies & Recording | Connections

What is one-half | Model both ways of dividing the
of 167 "

What s one NOOO
eighth of 167 . X

ix 16
What is two
eighths of 167
Hx16

Problem String Videos:
o 3rd Grade Problem String Example
¢ High School Problem String Example

How Warm-Up Routines Support Language Development

Warm-up routines such as Number Talks or Problem Strings can be a great tool to develop students’
productive language skills as they orally explain their solution strategies and their rationales for using those
strategies. In the MLL G2G program, we worked with teachers to support their multilingual learner students
during Number Talks and Problem Strings in the following ways:

e Provide sentence stems for orally sharing answers and explaining solution strategies.

e Give students a chance to share their answer and strategy with a partner first before asking students to
share orally with the whole class.

e Ask students to repeat other students’ solution strategies and/or paraphrase others’ explanations.
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