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C

hildren first encounter mathematics when they begin counting and
grouping objects around the house—forks and spoons assembled
from the dinner table, shoes arranged in pairs, or a group of family members painstakingly drawn, counted, and named on paper. Some parents
encourage this with counting books, but in most cases, the children
develop a sense of numbers on their own and often seem eager to share
this knowledge with anyone willing to listen. A child will seize upon a pile
of oranges or potatoes and pull one out at a time, pronouncing the number with great gusto. He may further his learning in the supermarket by
counting boxes of rice or calculating the number of shopping bags it took
to carry all the groceries to the car.
When children begin learning how to shape the numbers as figures on
paper, it is only after they’ve had a world of meaningful experience.
Preschoolers can be very adept at dividing up a small pile of leftover
cookies so that everyone has the same amount. Yet these same children
may not know how to write the numbers well or explain division. They
only understand that when each counted what they had, a few had more
than the others, and so they cut up the extras to make it fair. These young
students may be unaware of the fact that they’re learning key math lessons
over a small pile of cookies, and sadly, many of them may never have this
kind of real-life situation in arithmetic lessons they later receive in school.
When differentiating the math curriculum, the first step must be to
create situations that inspire observation, reasoning, and imagination.
Providing lively contexts where young children can explore the properties
of different objects, seek patterns, and calculate quantities makes
mathematics a process of discovery and invention. Mathematics doesn’t
come to young children from textbooks but from the world around them.
They acquire a sense of patterns by rhythms they hear in music, the visual
display of squares on the tile floor, the pairs of feet standing in line waiting
for recess, the intricate lines threading through a maple leaf. Patterns,
shapes, quantities, lines, and measures surround their everyday living. A
differentiated classroom should draw on the mathematical universe to
inspire mathematical thinking and learning in young children.

THE BIG PICTURE: MATHEMATICS
Because of the pressure to ensure that all students master a certain level of
skill in arithmetic every year, teachers often spend a great deal of time on
paper-and-pencil drill. The result is a situation where children know how
to perform the rules of arithmetic but don’t have a clear sense of what
they’re doing.
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Learning to do paper-and-pencil arithmetic on isolated examples does
nothing to ensure that children will truly understand the algorithms
or develop the ability to use them when needed. This fact is obvious
to teachers when addition problems are assigned and a child asks,
“Do I have to carry on this page?” It’s obvious when word problems
are assigned and a child asks, “Do I need to add or subtract?” It’s
clear when a child makes a division error, omitting a zero in the quotient so the answer is ten times too small, and the child doesn’t even
notice. All of these examples indicate students’ lack of understanding
and are substantiated by research findings. (Burns, 1992, p. 6)
A growing priority in mathematics teaching today is to give students
real-world experience with mathematical concepts so that they can make
meaningful connections to word problems and understand what they are
asking. Math is a language for exploring patterns, functions, and measures
and for solving problems. Like any other language, children need to learn
what the numbers and symbols stand for. To see a number as an abstract
object hanging out there is useless and misleading. The “2” that a child
sees on paper stands for two of something. Numbers refer to the real world
and should be explored in the world.
The class had spent a number of sessions adding and subtracting
double-digit numbers and using marbles, paper clips, and other
objects. They kept groups of 10 to the left of the 1s and became comfortable with the concept of what numbers meant in the two digits.
When we shifted from working with things to working with the
numbers on paper, the kids had slightly different ways of calculating—all perfectly valid. Some students worked from right to left as
I showed, but because I let them discover their own way of making
calculations, they didn’t feel that this was a “rule.” One child subtracted the 10s first. When he got to the 1s and saw that there were
not enough 1s to subtract, he reduced the answer in the 10s column
by 1, subtracted from 10, and then added the 1s from the upper
number to reach his answer. It was clear that he knew what he was
doing. Another child came up with another solution: He explained
in a problem that subtracted 59 from 83, “Since I need 6 more to give
me 9 to subtract my 9 from, I can subtract the 3 in the upper figure
from 9 to give me 6 and subtract 6 from one of the 10s in the 10s column, which will give me 4 in the 1s column. Then since I lost 10 in
the 10s column, I have 7 minus 5. So the answer is 24.”
—Second-grade teacher
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Clearly, these students understand the mathematical process of
subtracting double digits and can arrive at the answer in different ways.
Once children can make sense of mathematical operations through
manipulating and experimenting with objects, they can solve more
difficult problems by building on the skills and knowledge they gained
from this experience.
Solving problems is the essence of mathematics, and for young
children, early lessons should build on the students’ emergent
understanding of mathematical concepts. The students should “discover”
solutions to puzzling problems by manipulating materials and testing
their ideas. When they actively engage in a process and apply reason to
what they already understand, a number of them will arrive at solutions
in different ways, and this is the ideal. As the example just cited shows, a
teacher who sees this happening knows that the children are not following
a formula but are actively working through each problem with a clear
sense of what the problem is in real-world terms.
In many cases, young children use strategies for solving problems
intuitively. They read a problem about a raccoon stealing one quarter of a
gingerbread cake and a dog making off with one half of what is left, and
they draw the cake, thinking about the best way to show one quarter.
Should they make a round cake with four sections or a square one sliced
in half on both sides? Or, they might prefer to find four small blocks, push
them together, and pretend each block is one quarter of the cake. The child
who does this may raise his or her hand and say, “One half of what’s left
means you can put one fourth side by side, and then you need to get a saw
and saw this other in half, so it’s one fourth and one half of one fourth.”
Although the child may not know yet how to convert this answer to three
eighths, he or she understands the process and has solved the problem!
With support and guidance, many students can create their own
solutions to problems such as this. But they also need to become familiar
with a range of useful math strategies and learn when and how to apply
them. Examples (Burns, 1992, p. 19) include the following:
•
•
•
•
•
•
•
•
•

Look for a pattern
Construct a table
Make an organized list
Act it out
Draw a picture
Use objects
Guess and check
Work backward
Write an equation
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• Solve a simpler (or similar) problem
• Make a model
Other strategies may occur to you as you teach. Some teachers post
problem-solving strategies on the wall so that students can refer to them
before they begin working on a problem. A display such as this becomes
useful when the class discusses and shares what strategies they used. It
also expands the range of processes children can apply to the problem at
hand. For young children who often need to experience mathematical concepts in creative ways, you can add strategies such as these:
• Listen to, record, and tap out the rhythms of music, percussion, or
any sounds.
• Paint a math problem on one sheet and then paint the solution on
another sheet.
• Choreograph geometric patterns.
• Estimate distances between points by regular steps, hops, and skips.
• Create a physical action to represent such symbols as “+, –, =, >, <,”
and so forth.
• Measure the ratio between an object in a poster and its shadow.
• Draw three- and four-sided patterns from nature.
• Express the phenomena of gravity, force, momentum, and pressure
through dance and mime.
If the larger purpose of math instruction is to enable young students to
solve problems and to reason, test, explore, and discover solutions, teachers
need to find many different ways for them to do this. A differentiated classroom varies not only the pace and level of math content but also the “intelligences” involved (e.g., visual-spatial, bodily-kinesthetic, verbal-linguistic,
logical-mathematical). It enables advanced students to attempt more challenging applications and those who need to spend more time practicing a
skill or concept to do so, using the materials that work best for them.
To be successful, this kind of classroom typically includes three
components. The first component is direct instruction, whereby a teacher
introduces the new concept or skill to be learned, gives directions for an
initial activity, and shows where the materials are. The second component
is exploration, whereby the children work on problems to solve. In some
cases, they may all work on a similar problem but at different levels
(depending on experience and mastery). In other cases, the teacher may
have a “menu” of activities that vary in process, level of difficulty, and
materials involved. The children can select different activities according
to their needs but still focus on the same concept (e.g., place value or
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measuring and comparing perimeters). The third component is sharing,
where the teacher and students come together and evaluate the strategies
they used. They raise questions about the process and how a particular
strategy worked and then brainstorm other ways of solving the problem.

KNOW THE TRAVELERS (STEP 1)
Young children live in a mathematical world all the time and many know
how to count before they begin school and are practicing this skill in any
place they can—the tiles on the floor, the fingers on each hand, the pens
fished out of their mother’s purse. As they learn math in school and apply
it, they begin to grasp such concepts as increasing the size or number of
something or reducing it; they divide a coveted piece of pie between themselves and a sibling. They may not consciously connect subtracting the
price of a chocolate bar from the five dollars they have in their pockets
with what they are learning in school, but you can. All your students come
with a variety of skills and abilities in mathematics—some more advanced
than others—but they all have reference points.
As explained in previous subject chapters, knowing something about
these reference points guides the process of differentiation. You may
already be familiar with your students’ knowledge and skill when it comes
to the subject of place value, for example. But there may also be experiences
that the children themselves might not recognize as mathematical in
nature. They may have interests that relate to mathematics (e.g., a love for
construction and architecture) and that involve a keen observation of shape
and size. Any way that you can help students think about their own
experiences and link them to math concepts will aid you in differentiating
effectively. This can be easily done by discussing a topic before the class
begins, having the students jot down on a card situations where they did
something mathematical (measuring, counting, grouping), or by allowing
them to demonstrate an idea or process through designs, sketches, or their
use of objects. Linking the list to the learning journey ahead becomes a
richer process because the children’s intuitive understandings and life
experiences are at the center of it.
When I start my first math lessons for the year, I try to connect
what we’re about to learn with the kids’ lives. I ask them about
many different domains where mathematics applies—building
things with blocks and other materials, dancing, playing music,
shopping, measuring, etc. I ask if any of them have been involved
in these activities. Kids who love telling you anything about their
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lives soon volunteer, and as they talk, I scribble and sketch their
stories on the board. They can’t read much but are intrigued that
I’ve written down what they’ve said. It also helps me because this
is useful information that I will copy down into a notebook later
on. I draw things from their everyday lives. “How many of you put
your own shoes on?” After they raise their hands, I ask, “How do
you know which shoe goes on which foot?” From there we talk a
little about shape and size. Then I move on to other things. “How
many of you were shorter last year than you are this year?”
Usually, most hands go up. I explain that this is math too. I had one
child from Serbia whose father owned a grocery store, and he said
that he likes to watch his older sister make change at the cash register. “That’s math!” I exclaimed. The kids love this activity because
they see all the math that they have in their lives. What I love about
this is that I can make immediate links between specific math concepts and their experiences.
—Kindergarten teacher
Next, consider the following two questions as you think about how
you might differentiate your unit or lesson.

Focus Questions
1. How ready are my students for the lesson I have in mind?
2. What are the most pressing needs that I must attend to in this lesson
at this point in time?
Keeping these two questions firmly in thought will streamline planning as you make decisions about what “learning paths” you want to
build into your math instruction.

Learning area in
mathematics

Student need(s)
to address

Features to look for in
a teaching strategy

• Adding fractions

• Gifted students who
can add simple
fractions
• Students who are
struggling to
understand the concept

• Varies the level of
difficulty for practice
sessions
• Places children in
tiered groups
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CHOOSE THE LEARNING “DESTINATION” (STEP 2)
When you develop your math units, you can create a link between your
students’ abilities and experiences and the most important content of the
discipline. As shown in the last three chapters, choosing an appropriate
learning “destination” should focus on the following (Wiggins & McTighe,
1998, pp. 10–11):
•
•
•
•

The destination is a “big idea” of enduring understanding.
The idea, topic, or process resides at the heart of the discipline.
The idea, topic, or process requires uncoverage.
The idea, topic, or process engages students.

An example of a “destination” that meets these requirements in math
might be the following:
The children will understand that many things around them appear in patterns
and groups. This is a “big idea” of enduring understanding because it shows
young children that patterns in twos, threes, fours, and so on describe things in
nature and all around them. It resides at the heart of the discipline because
finding patterns is an essential part of mathematics and a core understanding
for arithmetic. It is an idea requiring uncoverage because although toddlers
group blocks and books and other objects together, conceptualizing a pattern
is a more advanced step, requiring you to begin with what is closest to their
experience. It engages young children because of the versatility of the subject;
patterns exist in so many media—from the rhythms in a favorite song to the
pattern in the kitchen tile to the petals of an open flower. It is an idea that
integrates well with other subjects, such as science, language arts, and visual
and performing arts: the rhythms of a drumming sequence, the lines and points
of a choreographed dance, the drama of an addition story, the calculation of an
orbit, or the probability of rain.
For early mathematics instruction, a key part of any “destination”
must be to give young children an understanding that numbers, patterns,
quantities, and shapes exist in the world. Math is a way of observing and
exploring this world and giving students the tools and experiences they
need to discover hidden patterns and principles. Knowing how to add or
how to identify shapes only becomes significant in real contexts, which is
why any “destination” must focus on actual situations or phenomena. For
example, identifying tree species requires some understanding of numbers
and patterns. A young child can examine numbers and patterns by comparing a simple leaf and a compound leaf or a feather compound (where
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leaflets grow on either side of a twig) and a fan compound (where leaves
shoot out at the end of a stem in a fan shape). To identify anything in
nature, you need to pay attention to shape, size, pattern, and number. How
do ornithologists know if a bird is in the finch family or the warbler family? They look, among other things, at the thickness and length of the beak
and the general size of the two families of birds.

IDENTIFY EVIDENCE OF UNDERSTANDING (STEP 3)
After you know what your “destination” is, you need to decide what evidence (in the form of assignments, projects, behaviors, etc.) will prove that
the students have reached the goal (i.e., understand the concepts intended).
Carefully consider the different abilities, special needs, and unique learning styles of your students. If you have several bilingual children, a couple
of students with learning disabilities, and several advanced students, you
can adjust the form that this “evidence” takes. For example, if the “destination” involves understanding how to calculate the area of an object or
shape, you could establish the following as “evidence”:
• Explain the meaning of area in their own words.
• Create a unit of measure (a sheet, a book, a block) and demonstrate
how to figure out the area of a table, a room, and so forth.
• Show how to compare the area of two similar things by lining them up.
• Measure the length and width of a geometric shape and multiply (an
advanced student might do this).
These are just four examples of how you might have children express
their understanding. Students should be given many opportunities to
explain what they’re doing—how they solved the problem and why they
chose the method they did. They should also have time to show what they
have mastered because young children are more likely to have trouble
understanding what you want to know or expressing themselves clearly.
I wanted the kids to perform the mathematical process I created in
a story. It was about mice dividing up a piece of cheese. First, there
were two of them, and so they split the piece in half; then six more
came and they wanted some. I asked the class how many different
ways they could divide the cheese up for eight mice. They each had
a good-sized piece of cheese made of cardboard and a pair of scissors. There’s always a chance, in group work, that some of the kids
will just do what the other kids are doing rather than take the time
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to work it out for themselves. So, to avoid this, I asked each of them
to write down what they did and why. They could also create a
sketch to show the process—even drawing the eight hungry mice
and how each one got an equal piece of the cheese. In another
group, I had a situation where the kids had to figure out how three
caterpillars would divide up a feathered compound that had eight
leaflets on it (this was related to a science unit we were also doing).
“What would you do with the two extra leaflets to make this fair?”
I asked. Some kids decided they should just throw them out so no
one would have them. Someone else said that each one could take
turns taking a bite until the two leaflets are gone. Some students,
though, said that if you divided each of the two leaves into three
bits, it would mean that each caterpillar got two whole leaflets and
an extra two thirds of a leaf. Observing the kids work, I learned the
value of providing different ways for them to do a math process. I
can observe what they really understand, rather than what they’ve
managed to copy from each other.
—Third-grade teacher
This kind of activity enables you to see how well your students
understand the concepts you’re teaching and also what processes they use
as they work through the assignment.

PLAN THE JOURNEY (STEP 4)
From their earliest years, young children are measuring and calculating things. From a pile of family boots in the closet, they choose the
ones that look like the right size for their feet. They try on their mittens and realize they’re too big. They delight in wearing their parents’
clothes that hang loosely about them and drag along the floor. When
thinking of catalysts to begin a unit, try to draw on the everyday
experiences of young children and include commonplace objects
they’re used to handling such as shoes, combs, utensils, cardboard
boxes, and so on.
How do you teach kindergarteners to compare sizes? They can
tell me if their foot is larger or smaller than their parents’. But
they can’t tell me how they know this. One child will say, “My
foot is only this big” (holding up his hands to demonstrate), “and
my dad has a much bigger foot—like this!” (holding hands out
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widely). Then I ask, “Is my hand bigger or smaller than yours?”
They answer “bigger,” and I invite different children to prove it
to me. It’s interesting how many different ways they come up
with to show me. One kid will draw around his hand and around
my hand and compare the two sizes. Another one will place her
hand flat on the desk and mine right next to hers and show me
how my fingers go way beyond hers. A couple of kids will think
of lining our two hands up together. From here, I can arrange a
number of activities for different groups to calculate relative
sizes. A couple of kids may even be ready to create a unit of measurement, like a large paper clip, and measure the lengths of different objects and compare them.
—Kindergarten teacher

Introduce a New Unit to Engage and Assess
Many teachers already have an idea of what their students can do
based on prior lessons. In mathematics, where units often build on
concepts sequentially, assessment should focus on how well students
apply these concepts to real contexts. This is particularly important
because young children can’t always explain their thinking process or why
they chose a particular strategy to solve a problem.
If your students are learning how to add, you might preassess by
• Asking them to explain what addition is
• Having them give an example of addition in a way that they
prefer—using manipulatives, drawing or diagramming an addition
problem, or showing the process by moving bodies or by acting out
an addition situation
• Showing what the symbols of an addition problem mean
• Creating an addition problem from a painting, using objects in that
painting
• Adding the petals of one flower to the petals of another flower
Sometimes, a pretest will provide enough information to gauge a
child’s skill and understanding. But some students may not understand
the format of the test. Other students may know addition in an algorithm
form (e.g., “5 + 3 = __”), but they may not see how this applies to a word
problem. Hence, preassessments such as those suggested earlier can go
further in showing specific areas where children have mastered a concept
and where they need more instruction or support.
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If you’re introducing completely new material and want to know how
prepared your students are, you can design an experience such as the
following:
Children may know how to add and subtract when presented with “6 + 8” or
“9 – 4,” but they often have a difficult time connecting this with an actual
situation. For young children, it helps to tell a story and add and subtract
numbers on the blackboard. Here’s an example: “Once upon a time, 5 kangaroo
moms hopped out into the field. Each had a baby in her pouch. The babies were
happy while their moms were hopping, but when they stopped, the baby roos
got bored. The kangaroo moms found 3 friends to talk to in the field and they
couldn’t stop talking. So the baby roos jumped out and went off to play. When
the 3 friends left, the 5 moms found their babies, put them back in their
pouches, and hopped home together.” While telling a story like this, you can
sketch little figures and also write what’s happening in algorithms. Five
kangaroo moms plus the 5 babies equals 10 kangaroos (5 + 5 = 10). Then they
meet their 3 friends (10 + 3 = 13). For a while, there are 13 kangaroos. Five roos
leave (13 – 5 = 8). Later, the 3 friends leave (8 – 3 = 5). Then the kangaroo
moms found their little roos and put them back in their pouches (5 + 5 = 10).
As you progress in the story, you can ask, “How would I write that? How many
kangaroos did we have before this happened? How many are there now?” Invite
the children to add more to the story. This demonstration quickly gives students
an idea of how to translate a tale into an algorithm and vice versa.
You can discover useful information through this sort of activity. By
student responses to and participation in the story, you can gauge their
level of understanding and style of thinking. Imaginative processes help
young children to visualize mathematical scenarios and solutions.

Sequence Teaching Strategies and Learning Activities
At the end of this chapter, there are six examples of teaching strategies
and learning activities in different areas of mathematics. They include
specific learning goals and standards as well as suggestions on structuring
the lesson to allow maximum flexibility for responding to the different
learning needs in your classroom. As in the other three subject chapters,
the examples in mathematics focus on the kind of thinking involved and
how you can design alternative “routes” to reach the same learning goals.
The following chart provides a useful snapshot of the different
strategies you might use to modify assigned work in your classroom. It
includes options in both high-preparation (e.g., tiered instruction) and
low-preparation (e.g., adjustment of sources and materials) categories so
that you can select activity ideas that are most workable, given the time
and resources available to you.
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Student Learning
Needs
Pace and Level
Needs
Examples:
Children who are
ahead of the class
Children who
start out at the
same level but
learn quickly
Children who
have a special gift
in mathematics

(1) Strategies—
High
Preparation
(1) Compacting
This is a threestep process for
accommodating
student’s
mastery level: (1)
Teacher assesses
child’s
knowledge and
skill; (2) child
skips content
already mastered
for new
challenges;
(3) teacher and
child design
plans for
accelerated or
enriched study.

Pace and Level
Needs

(1) Tiered
Instruction

Examples:

Children focus
on essential skills
and knowledge,
but at different
levels of
difficulty. The
learning goals
and objectives
are the same, but
the process and
product adjust to
student ability
and mastery.

Children who
need different
pacing and
reinforcement as
well as a different
level of challenge
in assigned work
Children who are
consistently
ahead of the class
Children who
struggle behind
and need more
instruction or
practice time

(2) Strategies—
Low Preparation
(2) Raise the
Bar by
• Changing
sources
• Changing
thinking
process
involved
(Bloom’s
taxonomy,
creative
thinking)
• Incorporating
the arts

(2) Raise or Lower
the Bar by
• Changing
sources
• Changing
thinking
process
involved
• Incorporating
the arts
• Using software
that supports
skill practice
and providing
visual aids
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Activity Examples—
High Preparation (1)
Low Preparation (2)
(1) Children who’ve
mastered the concept
of multiplication and
division are relieved
of instruction and
practice; instead,
they apply their
mastery to word
problems; OR they
embark on another
related topic.
(2) Children multiply
and divide doubledigit numbers; OR
they dramatize a
mathematical process
in a group and show to
the class.

(1) One tier learns
basic measurement
skills and uses rulers
to calculate lengths
of different objects.
Second tier for more
applies mastery of
measurement skills
to problems that
involve perimeter.
(2) Children compare
perimeter of one
object to another and
learn the form for
writing a ratio.

(Continued)
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(Continued)

Student Learning
Needs

(1) Strategies—
High
Preparation

(2) Strategies—
Low Preparation

Depth and
Breadth Needs

(1) Interest
Centers

(2) Extension
Activities

Examples:

These are selfcontained areas
with a specific
focus: subject,
skill, thinking
style, etc.
Children can go
to these places to
work on projects
or use sources in
any situation
where they have
choices in
assigned work.

Children who
have a hard time
connecting to a
regular
curriculum
Children who
have a passion
for a subject that
the curriculum
can’t satisfy

Depth and
Breadth Needs

(1) Arts
Integration

Examples:

This is the use of
visual and
performing arts
in part or the
whole of a
learning
experience. This
can be as
extensive as
planning a
reader’s theater
event or as
simple as using
visual art to
stimulate
creativity in a
math problem.

Children with
strong visual and
kinesthetic
learning
preferences
Children who
may also need a
wide range of
creative media

• Questions to
explore
• Mysteries to
unravel
• Creative
thinking

Activity Examples—
High Preparation (1)
Low Preparation (2)
(1) Based on
knowledge of
geometric shapes,
children
measure, describe
and compare different
kinds of “simple” and
“compound” leaves
in a journal of leaves.
(2) Child explores the
shapes of
homes in different
cultures and creates a
chart with drawings.

(2) Choice of
Sources and
Processes
• Visual: prints,
photographs,
colorful
magazines,
picture books,
art-making
materials
• Performing:
audio and
video
recordings,
costumes,
props, etc.
• Creative
software

(1) Children study
“cubism” in
Picasso’s paintings
and explore ways to
make their own art
on the basis of threedimensional shapes.
(2) A group of
children dramatize
fairy tales (e.g.,
Goldilocks and the
Three Bears) in terms
of addition and
subtraction.
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Student Learning
Needs
Depth, Breadth,
Pace, and Level
Needs
Examples:
Children who
enjoy working for
a long time on
one area of study
High-ability
children who
need opportunity
for greater
challenge and
want to focus on
an area of interest

(1) Strategies—
High
Preparation

(2) Strategies—
Low Preparation

(1) Independent
Study

(2) Simpler
Explorations

This is one of the
most effective
strategies for
ensuring depth
and breadth of
study. The
student chooses
a topic of
interest, and,
together with the
teacher, maps
out parameters
of the project,
timeline, goals,
etc.

• Independent
activity that a
child can do
over a shorter
period of time
• A creative
process that
allows child to
work
independently
and that
extends
learning
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Activity Examples—
High Preparation (1)
Low Preparation (2)
(1) A child tracks a
baseball team for
one month and
predicts how the
team will do based
on players’ scoring
patterns and
abilities; a child
analyzes data and
explores a team’s
history for a
“baseball poster” for
the class.
(2) A child explores
the relationship
between math and
drumming patterns
and between
fractions and whole
notes, half notes and
quarter notes.

As you consider the needs of your students and how you can adapt
lessons you have planned, keep your own priorities in mind (see end
of Chapter 1). Begin differentiating with strategies you find most
manageable, and expand on those you’re already using. As the previous
chart shows, some strategies demand more planning time, practice, and
coordination with other teachers or school personnel. When trying a new
strategy that requires more planning, do it in a subject or lesson that
you’ve taught before so that you’re not doubling your preparation time.

Strategies I can implement right now: Ability grouping can be used for tiered instruction;
children can draw sources from interest centers to practice newly learned concepts.
Strategies I can expand upon: My pool of advanced activity cards (for children who finish
their work quickly) can be more carefully linked to the learning goals of each lesson.
Strategy I’d like to learn about or plan for: Compacting
What I need to try it: More information on how to plan an alternative learning process
once I’ve identified what skills or knowledge a child has mastered
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ASSESS AND ADAPT INSTRUCTION (STEP 5)
At the end of your “itinerary” (math unit), you may find that most of the
students understand the basic concept but not necessarily at the same level
or in the same way. As described previously in this book (see Chapters 2
and 5–7), you should try to give your students opportunities to evaluate
their own work, focusing on the following:
1. The specific strengths they bring to mathematics and to the assignment at hand
2. The criteria by which they and you should assess their work
3. The areas of need (evident in their assignment)
4. A plan for adapting the assignment to create a better bridge
between the students and the curriculum
Giving the children practice in reviewing their own work—seeing
what they have mastered and where they got lost—is an important part of
the learning “journey.” The field of mathematics involves trial and error at
its most advanced levels, and young children can become involved in this
trial-and-error process if they understand the criteria by which they
should evaluate their assignments. For example, let us say that you want
your first-grade students to understand, in real terms, what “more expensive” and “less expensive” mean and be able to figure this out by understanding the value of pennies, nickels, dimes, and quarters. You could
create a criteria list to guide their assessments:
Learning Goal:
Children understand the value of pennies, nickels, dimes, and quarters and can calculate
differences in expense.
Criteria:
• The children can show how many pennies are in a nickel, dime, and quarter.
• The children can order a group of objects (labeled “1 quarter, 2 dimes, 1 dime, and
1 nickel,” etc.), from most to least expensive.
• The children can calculate the expense of one group of objects versus another group
by adding the money from each and comparing (the change should have different
combinations so children can identify value based on something more than the
number of coins).
• Children can explain the expense of a thing by translating the currency into the
number of pennies.

Differentiated Instruction Applied to Mathematics

With criteria clearly identified, you and the children can observe areas
of mastery and other areas where they need more practice. A child may tell
you how many pennies are in a nickel, a dime, and a quarter and explain
that things that cost two quarters are more expensive than things that cost
two dimes. But he may also become confused when he sees 20 pennies and
a nickel for one thing and three dimes for another. He might decide that,
because the first thing has so many more coins, it costs more. If this happens, the child may require more practice with the coins, especially in converting money such as 20 pennies into two dimes or two quarters into five
dimes. If he’s a kinesthetic learner, he may benefit from a shopping scenario where he has a certain amount of play money and practices buying
things with different combinations of cash. Soon, he will become more
adept at instantly knowing that nickels—even when he has more of them
and they are larger than dimes—never exceed five pennies.
Almost every class has some math whizzes who come to class already
knowing a fair amount of the content you intend to teach. If one of your
students, for example, already understands that multiplying three by four
means adding three four times, you may want to introduce division
to create a more challenging problem that will still involve grouping
numbers in a repeated sequence. Here’s an example:
Give the student a broken telephone receiver from a cordless phone. Tell her to
look at each letter of her name and write down the corresponding number for
each letter. She could then choose the lowest number and work out how many
times this number can be found in all the other ones. Have her write this down.
What’s left over? If these leftover numbers are added together, how many times
does the lowest number go into the leftover numbers? By the end, she should
have the total number of times the lowest number goes into the total of all the
other numbers. Ask her to explain and diagram her process.
You could use a rubric such as the following to assess the suitability of
the assignment and monitor the child’s progress:

Student: Amanda Deering
Content mastered: Understands that multiplication means adding a number over and
over and can apply it to different situations
Adjusted assignment: Examine numbers of her first name (each letter corresponds to a number from the phone receiver), note repeated numbers, and figure out how many times one of
the small numbers can be found in all the larger numbers combined. Create a diagram.
(Continued)
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(Continued)
Criteria

Incomplete

Fair

Write out each
number of name.

Only half of the
numbers are
included.

Almost all of the
All numbers are
numbers are present. included.

Choose smallest
number and figure
out how many times
this number can be
found in the rest of
the numbers in the
name.

Chose number;
strategy is weak and
expresses student’s
confusion, especially
about numbers left
over.

Chose number;
strategy shows that
student understands
process but still has
kinks to work out.

Create a diagram on Drawing is
paper that shows
incomplete and
each step taken.
unclear.

Excellent

Chose number;
strategy works and
enables student to
solve problem
quickly.

Drawing shows that Drawing is detailed
student understands and clear.
process, but misses
some steps.

Notes: ________________________________________________________________
_____________________________________________________________________

In mathematics, where you are attempting to expand the children’s
repertoire of problem-solving strategies, it’s often helpful to have them
compare their work with their peers. You can create a variety of scenarios
that focus on specific math concepts. Here are examples:

Assignment: Show how four kids who found one quarter, one dime, and one penny can
divide the money equally.
1. Convert each coin into pennies and add.
2. Choose a strategy for dividing the money between four.
3. Create a diagram, sketch, or small dramatization to show the process.

Differentiated Instruction Applied to Mathematics

Assignment: Write an algorithm that expresses the action in a story and
use characters in a story to create a new algorithm.
1. Identify the number of characters in the book (e.g., in The Three Little Pigs, there are
four: three pigs and one wolf).
2. Diagram or draw a sequence, focusing on the scenes when the numbers change.
3. Create a new algorithm as a plot for a different “three pigs” story.
4. Invent a new story expressing the new algorithm.

Assignment: Measure a ratio based on an object and its shadow in the sun.
1. Put a stick in the earth on a sunny day and measure its length with a ruler.
2. Measure the length of the stick and compare it to the length of its shadow.
3. Measure the shadow of a person and create a strategy for figuring out how to calculate the original size from the shadow.

Working in tiered groups, the students can tackle projects at more or
less the same level of knowledge and ability. They can write up a list of the
different methods they used to solve a problem, switch papers, and try
each other’s strategies. Some teachers have students compare the different
methods they used in their group and then report which one worked best
for a particular problem and why.
You can take each of these three assignments and create a rating scale
to gauge each child’s strengths and weaknesses. Here’s an example:

Assignment: Measure the average distance that migrating whooping cranes travel each
day from Baraboo, Wisconsin, to Florida.
Learning Objectives:
• To understand what information is needed to solve this kind of problem
• To understand the mathematical operation required to come up with an average
daily distance
• To be able to try different methods for solving the problem
(Continued)
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(Continued)
Criteria

Rating Scale (1–3)

1. Create a map that shows the birds’ route, number of miles, and number of days.
2. Add the total number of miles; then add total number of traveling days.
3. Divide the miles by days and explain why in your own language. Or, if child knows
only a little division, figure out another way to find the average.
Comments: ____________________________________________________________
_____________________________________________________________________

From rating scales such as these, you can identify where a child may
need more practice or instruction and make adjustments in the following
ways:
1. Design an identical problem or process that is simpler and more accessible
to the students. An example of the aforementioned whooping crane assignment would be as follows: “A couple of lazy cranes traveled a total of 10
miles in 2 days. What was the average number of miles they traveled each
of the 2 days?” The children can think about the process more easily in this
example because you have simplified the problem. For a gifted math student, you could either introduce new content or a more challenging application of a concept.
2. Design alternative means for solving the problem—methods that reflect the
strengths or learning styles of the children. An example of this might be to
have the children reproduce the migratory route on the floor with yarn
and masking tape, create a scale for measuring distances, and construct
models of the whooping cranes. Many children—especially young ones—
cannot think through a process without first doing it. Other students may
prefer to begin by reading a story about migration or by creating a story of
their own that focuses on a single crane’s adventures traveling south.
In each of these cases, you improve a student’s access to specific concepts and skills by varying the level of difficulty and responding to his or
her interests and learning styles. Differentiating gives you the flexibility to
create diverse assignments within a larger curriculum goal. You might
have an advanced child working with fractions and another child just

Differentiated Instruction Applied to Mathematics

beginning to divide, yet both are focused on grouping smaller numbers
within larger ones. Some of these children may learn best by designing a
visual display and others by dramatizing different scenarios of buying and
selling in a store.
For young students, stories, drawing, and dramatizations are as
important as math manipulatives in helping them understand fundamental concepts and applying these concepts to creatively framed problems.
There is a high level of motivation when they have an imaginative context
to explore math processes. Children may be bored using manipulatives to
find the common denominator of two fractions. But this changes when
they are faced with the problem of dividing four large brownies among six
hungry trolls who held up a bakery. Drawing sketches of the six trolls and
the four brownies, they will say, “Each of these trolls has to have some of
each of these brownies to be fair.”
In this sort of context, the children become invested in the creative
scene and want to solve the problem. With coaching and questioning from
you, they begin to find ways to solve the problem mathematically. How
much of each brownie should the students give each troll? How should
they divide it?
Some children will see that you can divide each brownie three ways;
others will have to divide each one six times first in order to discover, by
the pattern they have created, that they could have divided it three ways.
Young learners often show much more persistence in solving mathematical
puzzles when they can invest their imagination and creative thinking in
this way.

SIX EXAMPLES OF TEACHING
STRATEGIES AND LEARNING ACTIVITIES
(1)
Destination: The children will understand that addition increases the
number and subtraction decreases the quantity.
Standard: Demonstrate knowledge and use of numbers and their
representations in a broad range of theoretical and practical settings.
Evidence: Children can act out simply worded addition and subtraction
“stories,” find the answer, and record them symbolically. They can depict
addition and subtraction problems through visual means.
Teaching strategy: Use guided inquiry. Focus on the process of adding and
subtracting in different ways. For example, you could start out with a
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group of large index cards with dramatic scenarios written down, such as
this: “You are all animals in a zoo. Three animals are locked in a large area
outside—two rhinos and one monkey. Three new ones join them—another
monkey, an elephant, and a gazelle. At night, when everyone has fallen
asleep, the two monkeys scale the wall and escape. How many animals are
left? What will happen next? Will the monkeys be returned? Will they
unlock the gate and let all the animals escape? Write out the different
scenarios in math symbols.”
Learning activity: The children work on their math dramas and write the
scenarios in the form of algorithms. For more practice, they receive
addition and subtraction problems written as algorithms, create a story
from them, and present their math stories to each other. You can reinforce
their learning through a variety of situations: Use paintings or prints to
create addition and subtraction problems. Use old photographs of the
children to show how they can prove each other’s present age (“if the
photo was taken 2 years ago and she was 4 years old then, how can you
figure out how old she is now?”).
Resources: Use books, art materials, and numbers and symbols written in
large letters and displayed.
Grouping: Use tiered groups. Young children often express different levels
of understanding, and tiered instruction allows you to vary the
complexity.
Adjustments for different needs: More advanced children should have an
opportunity to extend their math stories to create more complex situations.
Children with specific learning styles can acquire new concepts through
appropriate means (kinesthetic learners manipulate objects, dramatize
mathematical situations, etc.).
(2)
Destination: The children will understand the concept of multiplication
and division in terms of patterns and repetitions.
Standard: Investigate, represent, and solve problems using number facts,
operations (addition, subtraction, multiplication, division), and their
properties, algorithms, and relationships.
Evidence: Children can explain that multiplication involves adding a
number (such as 4) a specified number of times (e.g., three times) and that
division involves subtracting a number (such as 2) from another number
(such as 8) until there’s nothing left. They can explain that 2 × 4 means
adding four 2s together. They can show that 8 divided by 2 means finding
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