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Use Patterns to Develop 
Conceptual Understanding
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Description

We want as a goal to develop mathematical proficiency 
in all students, particularly English learners. Providing 
opportunities for students to recognize and extend 
patterns is one method. The content focus of this 
session will be foundations for algebra. The handout 
will include selected slides. You will be doing an 
extended activity and recognizing and extending 
patterns. Towards the end, we will look at language 
issues.
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Mathematical Proficiency

Conceptual Understanding
Procedural Fluency
Strategic Competence
Adaptive Reasoning
Productive Disposition
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Big Ideas in Algebra: Grades 6-8

Number systems (integers, rational 
numbers, and real numbers)
Equivalence
Variables
Proportional reasoning
Patterns and functions
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Dyad

What do you think of when you see the 
word “patterns?”
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Mathematical Thinking

Making connections within mathematics, and 
applications of mathematics
Reasoning and sense making (including 
justification, generalization, specialization)
Using representations and tools (including 
technology)
Problem solving
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Mathematical Thinking

Reflecting and using metacognition

Using mathematical language, definitions, 
terminology, and notation

Using both relational thinking and computation-
oriented thinking
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Equity and Quality
How do we provide access to ALL students? We want 
students to make sense of rigorous, high quality, and 
cognitively demanding mathematics. We want to approach 
the zone of proximal development, not the zone of minimal 
effort (e.g., assign only lower level problems, not requiring 
homework, expecting less). We want equity and quality. 
Equity without quality is meaningless. Quality without equity 
is unjust. We must always ask ourselves, what can we do to 
incorporate both?
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Teachers learn to amplify and enrich--rather 
than simplify--the language of the classroom, 
giving students more opportunities to learn the 
concepts involved.

Aída Walqui, Teacher Quality Initiative
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We are usually more easily convinced 
by reasons we have found ourselves 
than by those which have occurred to 
others.

Blaise Pascal
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Pattern
Conjecture
Generalization
Function
Equation
Geometric 
representation
Slope

Coefficient
Rise
Run
Initial condition
Graphs
y-intercept
x-intercept

Mathematical Language
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Conversational fluency

Discrete language skills

Academic language proficiency

Supporting ESL Students in Learning the Language of Mathematics,
Jim Cummins

The Challenge for English Learners
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Mathematics Language vs. English

Is zero a number?
I own a number of algebra books.

I have a number of friends.

Is a straight line a curve?
English: a straight line isn’t a curve

Mathematics: the simplest example of a curve
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What is a line?
English: any line segment

Mathematics: line is an infinite line

Multiplying . . .
English: repeated addition--bigger

Mathematics: bigger, smaller, or neither

Mathematics Language vs. English
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Dividing . . .
English: cut into pieces

Mathematics: same as multiplication (dividing 
by a non-zero number is multiplying by its 
reciprocal).

“Ameobas multiply by dividing”

Mathematics Language vs. English
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“a”
Problem: Show that a number divisible by 6 is even.

Answer: 42

Why is that not a proof?

“a” means “every”

The interpretation “some” is too trivial.

Mathematics Language vs. English
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“or”
Coffee or tea?
Are you coming or going?
Was that your father or father-in-law?
Do it now or later.

Mathematics Language vs. English
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“or”
English: “or” is exclusive.

Mathematics: by convention “or” is inclusive (“A 
or B” is true if A or B or both is the case).

Mathematics Language vs. English
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Two-way and reciprocal: Mathematical 
knowledge is developed through language, 
and language abilities can and should be 
developed through mathematics instruction.

Teaching the Language of 
Mathematics

20

Effective academic language instruction for 
English learners is build on three 
fundamental pillars:

Activate prior knowledge/build background 
knowledge

Access content

Extend language

Teaching the Language of 
Mathematics
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Foundation of learning

Impact on English language learners

Strategies to activate prior knowledge and 
building background knowledge

Activate Prior Knowledge
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How can teachers make the powerful and 
precise language of mathematics 
comprehensible for students who are still in 
the process of learning English?

Access Content
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Scaffold students’ learning by modifying the input
Demonstration/modeling

Hands-on manipulatives, technology

Whole class; small groups

Visuals

Language clarification

Dramatization/acting out

Access Content
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Creating mathematical language banks
Focus on meaning
Focus on form
Focus on use

Taking ownership of mathematical language by means 
of “reporting back.”

Mastering the language of mathematical assessment.

Extend Language
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How will you increase your effective 
strategies for teaching mathematics content 
to English language learners? What will you 
do when you return to class on Monday?

Discuss


