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| Preface I

1t is important for students to develop the mathematical competence that comes from
understanding numbers, number systems, and their related operations.

The Ontario Curriculum, Grades 1-8, Mathematics, 1997, page 10

It is difficult to deal with our world without using numbers. In the same way, in our classrooms,
most of the mathematical concepts, that teachers present, involve numbers. Students, therefore,
need a thorough understanding of numbers and their relationships in order to make sense of their
many environments. Such understanding does not just happen. Teachers need to teach about num-
bers and number concepts and to provide related learning experiences in order to develop their stu-
dents’ number sense.

Number Sense and Numeration is a collection of such lessons and learning experiences aimed at
assisting teachers as they address each expectation in this strand of the Mathematics curriculum. It
consists of a variety of suggestions, for teachers, on how to present specific numerical concepts.
Student pages are provided to reinforce the teaching and to give students practice in applying the
concepts and procedures. Often students are challenged to increase their understanding through a
variety of Further Challenges outlined in each lesson.

It is important that young students be allowed to use concrete materials to help them to understand
mathematical concepts. Within this curriculum package there are numerous opportunities for stu-
dents to use manipulatives. As students advance in their understanding of numbers and their rela-
tionships, they will move to paper and pencil computations and then to calculators and computers.
Teachers are aware that the use of these technologies does not replace the mastery of fundamental
mathematical operations.

As teachers in a Catholic school, there are also many opportunities to relate the student’s mathe-
matical learning to her/his spiritual development by highlighting the use of numbers throughout
Scripture. Many Biblical quotes range from counting to calculating numbers as our story unfolds
in the Old and New Testaments. Needless to say, some of the use of numbers in Scripture is not
included for accuracy, but rather for illustrative purposes. Often numbers were used to estimate
crowds, just as we do today. Including such quotes in our lessons and pointing out the similarities
to our world today will help breathe life into the Scriptures, for our students.

NOCCC would like to acknowledge the many hours of work by our teacher/writers, who have tried
to assemble meaningful learning experiences for students as they come to understand numbers and
develop their number sense.

Special thanks to

Daphne Brumwell, Team Leader, Northeastern CDSB
Cristina Corbett, Northeastern CDSB

Louise Franklin-Roque, Sudbury CDSB

Cathy McLean, Huron-Superior CDSB

Veronica Prowse, Sudbury CDSB
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Maria Young, Huron-Superior CDSB.

Also, NOCCC wishes to recognize R&D Translation, Elliot Lake, for its expertise in translating
this resource for use in our French Immersion schools.

Hopefully, this resource unit will assist all of our Grades One to Three teachers in the implemen-
tation of the Number Sense and Numeration strand of the Mathematics curriculum. The lessons,
and student worksheets, have been coded in such a way that students could be using challenges
from another grade, according to their needs, as identified by the teacher. A student would not be
aware of what grade level the task has been taken from; whereas, the teacher will be able to iden-
tify the level from the list of the expectations on pages x — xvii of the Introduction, for example,

Grade One Lessons P1 to P9
Grade Two Lessons P10 to P18
Grade Three Lessons P20 to 35.

Welcome to the wonderful world of numbers!

Carollynn Desjardins
Executive Director
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Introductory Liturgy

Opening Songs

1 Will Never Forget You

Be Not Afraid

Jesus Loves The Little Children
You Are A Gift To Me

Sign of the Cross and Greeting

Theme This is the appropriate point, in the celebration, to establish the theme of
the Mass as God’s infinite love for us. The students could bring forward
symbols such as paper hearts, toys and books with the following words:

We bring forward hearts to represent the many ways that we show love to
one another.

We bring toys to show that we must remember to love each other when we
play together.

We bring books to indicate that we must remember to love each other
while we learn in class.
Opening Prayer

God of love and mercy, you call each of us by name. You call us your friends.
Help us to hear your call everyday. May we stay always in your friendship and
infinite love. We ask this through your Son Jesus and the Holy Spirit who live
with you forever and ever.

Amen.

Penitential Rite

1. Lord Jesus, by your example, you teach us how to love.
Lord have mercy.

2. Lord Jesus, guide us in your ways so that we may love others as you love us.
Christ have mercy.

3. Lord Jesus, help us to remember that your love for us is infinite and everlasting.
Lord have mercy.
First Reading Isaiah 49:15 - 16

In this reading God reminds us of the maternal nature of His love. He brought us into this world.
He knows us. He calls us by name. He will never forget us.

iii
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Can a woman forget her nursing child,

or show no compassion for the child of her womb?
Even these may forget, yet I will not forget you.
See, I have inscribed you on the palm of my hands;
your walls are continually before me.

The word of the Lord.
All: Thanks be to God.

Responsorial Psalm Psalm 138
I give you thanks , O LORD, with my whole heart;
Before the gods I sing your praise; (R)

1 bow down towards your holy temple
and give thanks to your name (R)
for your steadfast love and your faithfulness,
for you have exalted your name and your word... (R)

Second Reading (Optional) I Corinthians 13:1-13

If I speak in the tongues of mortals and of angels, but do not have
love, I am a noisy gong or a clanging cymbal. And if I have pro-
phetic powers, and understand all mysteries and all knowledge, and
if I have all faith, so as to remove mountains, but do not have love, [
am nothing. If I give away all of my possessions, and if I hand over
my body so that I may boast, but do not have love, I gain nothing.

Love is patient, love is kind; love is not envious or boastful or ar-
rogant or rude. It does not insist on its own way;, it is not irritable
or resentful; it does not rejoice in wrongdoing, but rejoices in the
truth. It bears all things, believes all things, hopes all things, en-
dures all things.

Love never ends. But as for prophecies, they will come to an end;
as for tongues, they will cease; as for knowledge, it will come to
an end. For we know only in part, and we prophesy only in part;
but when the complete comes, the partial will come to an end.
When I was a child, I spoke like a child, I thought like a child, 1
reasoned like a child; when I became an adult, I put an end to
childish ways. For now we see in a mirror, dimly, but then we will
see face to face. Now I know only in part; then I will know fully,
even as I have been fully known. And now faith, hope, and love
abide, these three; and the greatest of these is love.

The word of the Lord.

v
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All:

Thanks be to God.

Gospel John 13:33-35

“... Little children, I am with you only a little longer. You will look
for me; and as I said to the Jews so now I say to you, ‘Where I am go-
ing, you cannot come.’ I give you a new commandment, that you
love one another. Just as I have loved you, you should love one an-
other. By this everyone will know that you are my disciples, if you
have love for one another.”

The Gospel of the Lord.
All: Praise to you, Lord Jesus Christ.
Children’s Creed

I believe that God is my Father in heaven.

I believe that he made the world
that he gives me life
that he helps me grow.

I believe that Jesus is the Son of God and the son of Mary.

Jesus shows me that God is love.
Jesus lived and died for me.
Jesus is alive now, alive in me and in my neighbour.

I believe in the Holy Spirit.

who helps me to love others
who makes me holy
who helps me to know God better.

I believe in God’s family, the Church.
I believe that I will be happy with God for ever and ever.

Amen.

Petitions  The response to the petitions is Lord hear our prayers.

1. For the Church, that our leaders, and all of us, show the love of Jesus to sinners. We
pray to the Lord.

R: Lord hear our prayers.

2. For all of us, that each of us may know that Jesus loves us and calls us every day to be
his friend. We pray to the Lord.

A%
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R: Lord hear our prayers.

3. For those who are lonely and feel unloved, that someone be sent to them by God. We
pray to the Lord.

R: Lord hear our prayers.

Preparation of Gifts
At the bringing forward of the bread, water and wine, the students say:

We bring our lives to God in this bread, water and wine.

The Lord’s Prayer

Closing Prayer Thank you, God, for your infinite love. Help us to show our love for others
by following your example.

Dismissal

Sign of the Cross
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‘ Overview of Expectations I

Number Sense and Numeration: Grade 1

Overall Expectations

By the end of Grade 1, students will: ~ Challenge Cards

P1 P2 P3 P4 PS P6 P7 P8 P9

DD s ot s s et O > FAT et SEOCY

L--Clo}

-

1m1 understand whole numbers by exploring number rela-
tionships using concrete materials (e.g., demonstrate with
blocks that 7 is one less than 8 or two more than 5);

1m2 - understand numerals, ordinals, and the correspond-
ing words, and demonstrate the ability to print them;

1m3 - understand the concept of order by sequencing
events (e.g., the steps in washing a dog);

1m4 - compare and order whole numbers using concrete mat-|
erials and drawings to develop number meanings (e.g., to
show place value, arrange 32 counters in groups of 3 tens and
2 ones);

1mS - represent fractions (halves as part of a whole) using
concrete materials;

1m6 - understand and explain basic operations (addition
and subtraction) of whole numbers by modelling and dis-
cussing a variety of problem situations (e.g., show that
addition involves joining);

1m7 - develop proficiency in adding one-digit whole num-
bers;

1m8 - solve simple problems involving counting, joining,
and taking one group away from another (e.g., how many
buttons are on the table?), and describe and explain the
strategies used;

1m9 - estimate quantity in everyday life (e.g., guess, then
count how many beans are in the jar);

1m10 - use a calculator to explore counting and to solve
problems beyond the required pencil-and-paper skills.

Specific Expectations
Students will:

Understanding Number

1m11 - read and print numerals from 0 to 100;

viii
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‘ Overview of Expectations I

Number Sense and Numeration: Grade 1

Overall Expectations

By the end of Grade 1, students will: Challenge Cards P1 P2 P3 P4 PS5 P6 P7 P8 P9
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1m12 - read and print number words to ten; |
1m13 - demonstrate the conservation of number (e.g., 5
counters still represent the number 5 whether they are

close together or far apart); .

1m14 - demonstrate the one-to-one correspondence

between number and objects when counting; o |- .
1m15 - count by 1's, 2's, 5's, and 10's to 100 using a variety

of ways (e.g., counting board, abacus, rote); .

1m16 - count backwards from 10;

1m17 - locate whole numbers to 10 on a number line;
1m18 - compare, order, and represent whole numbers to 50
using concrete materials and drawings; . .
1m19 - investigate number meanings e.g., the concept of 5); .
1m20 - use mathematical language to identify and describg
numbers to 50 in real-life situations; .
1m21 - discuss the use of number and arrangement in real
life situations (e.g., there are 21 children in my class, 11

girls and 10 boys); of
1m22 - use a seriation line to display relationships of order]

(e.g., order of events in a story); .

1m23 - model numbers grouped in 10's and 1's and use

zero as a place holder; .

1m24 - use a calculator to explore counting, to solve prob-

lems, and to operate with numbers larger than 10; .
1m25 - use ordinal numbers to tenth; .

1m26 - represent and explain halves as part of a whole

using concrete materials and drawings (e.g., colour one-
half of a circle); .
1m27 - estimate the number of objects and check the
reasonableness of an estimate by counting; .

X
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‘ Overview of Expectations I

Number Sense and Numeration: Grade 1

Overall Expectations

By the end of Grade 1, students will: ~ Challenge Cards

Computations

1m28 - demonstrate that addition involves joining and that
subtraction involves taking one group away from another;
1m29 - demonstrate addition and subtraction facts to 20
using concrete materials

1m30 - represent addition and subtraction sentences (e.g.,
5+ 6 = 11) using concrete materials (e.g., counters);

1m31 - identify the effect of zero in addition and subtrac-
tion;

1m32 - mentally add one-digit numbers;

1m33 - add and subtract money amounts to 10¢ using con-
crete materials, drawings, and symbols;

1m34 - pose and solve simple number problems orally
(e.g., how many students wore boots today?);

1m35 - use concrete materials to help in solving simple
number problems;

1m36 - describe their thinking as they solve problems.

P1 P2 P3 P4 PS P6 P7 P8 P9

DD s ot s s et O > FAT et SEOCY
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‘ Overview of Expectations I

Number Sense and Numeration: Grade 2

Overall Expectations

By the end of Grade 2, students Challenge Cards P10 P11 P12 P13 P14 P15 P16 P17 P18
will:

--Clo)

op =
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2m1 - represent whole numbers using concrete
materials, drawings, numerals, and number words;| o | -
2m2 - compare and order whole numbers using
concrete materials, drawings, numerals, and num-
ber words to develop an understanding of place
value; .
2m3 - compare proper fractions using concrete
materials; o | o |
2m4 - understand and explain basic operations
(addition, subtraction, multiplication, and division)
of whole numbers by modelling and discussing a
variety of problem situations (e.g., show that
division is sharing, show addition and subtraction
with money amounts);

2mS5 - develop proficiency in adding and subtrac-
ting one- and two-digit whole numbers;

2m6 - solve number problems involving addition
and subtraction, and describe and explain the
strategies used;

2m7 - use and describe an estimation strategy
(e.g., grouping, comparing, rounding to the nearest
ten), and check an answer for reasonableness using
a defined procedure;

2m8 - use a calculator to skip count, explore num-
ber patterns, and solve problems beyond the req-
uired pencil-and-paper skills. .

Understanding Number

2mY - read and print number words to twenty; .
2m10 - count by 1's, 2's, 5's, 10's, and 25's bey-
ond 100 using multiples of 1, 2, and 5 as starting
points; life situations (e.g., there are 21 children in
my class, 11 girls and 10 boys); .

X1
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Overview of Expectations

Number Sense and Numeration: Grade 2

Overall Expectations

By the end of Grade 2, students

will: Challenge Cards P10 P11 P12 P13 P14 P15 P16 P17 P18

FEo Bo—T oY
w@;—-ﬂ.—.<—..—po>

2m11 - count backwards by 1's from 20; .
2m12 - locate whole numbers to 50 on a number
line and partial number line (e.g., from 34 to 41); .
2m13 - show counting by 2's, 5's, and 10's to 50
on a number line; .
2m14 - compare, order, and represent whole num-
bers to 100 using concrete materials and drawings; . .
2m15 - use mathematical language to identify and
describe numbers to 100 in the world around them; . . .
2m16 - discuss the use of number and arrangement
in their community (e.g., cans on a grocery store
shelf, cost of 5 candies); . .
2m17 - identify place-value patterns (e.g., trading
10 ones for 1 ten) and use zero as a place holder; . .
2m18 - use ordinal numbers to thirty-first; .
2m19 - represent and explain halves, thirds, and
quarters as part of a whole and part of a set using
concrete materials and drawings (e.g., colour 2 out
of 4 circles); . . . .
2m20 - compare two proper fractions using con-
crete materials (e.g., use pattern blocks to show
that the relationship of 3 triangles to 6 triangles is
the same as that of 1 trapezoid to 2 trapezoids
because both represent half of a hexagon); . .

Computations

2m21 - investigate the properties of whole num-
bers (e.g., addition fact families, 3 +2 =2 + 3); .
2m?22 - skip count, and create and explore patterns,
using a calculator (e.g., skip count by 5's by enter-

ing [S][+] [S] [=] [=] [=] . . . on the calculator .
2m23 - represent multiplication as repeated add-

ition using concrete materials (e.g., 3 groups of 2
is the same as 2 + 2 + 2); . .

Xii
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‘ Overview of Expectations I

Number Sense and Numeration: Grade 2

Overall Expectations

By the end of Grade 2, students Challenge Cards P10 P11 P12 P13 P14 P15 P16 P17 P18
will:

Foi=1\]e! EC‘D'—'WQ"!"U
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2m24 - demonstrate division as sharing (e.g.,

sharing 12 carrot sticks among 4 friends means
each person gets 3); . . .
2m25 - recall addition and subtraction facts to 18; . .
2m26 - explain a variety of strategies to find sums
and differences of 2 two-digit numbers; . .
2m27 - use one fact to find another (e.g., use fact
families or adding on); .
2m28 - mentally add and subtract one-digit num-
bers; .
2m?29 - add and subtract two-digit numbers with
and without regrouping, with sums less than 101,
using concrete materials; .
2m30 - add and subtract money amounts to 100¢
using concrete materials, drawings, and symbols; .

Applications

2m31 - use a calculator to solve problems with
numbers larger than 50 in real-life situations; .
2m32 - pose and solve number problems with at

least one operation (e.g., if there are 24 students in
our class and 8 wore boots, how many students did|
not wear boots?); .
2m33 - select and use appropriate strategies (e.g.,
pencil and paper, calculator, estimation, concrete
materials) to solve number problems involving

addition and subtraction. . .

Xiii
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‘ Overview of Expectations I

Number Sense and Numeration: Grade 3

L--Clo}

-

Overall Expectations

By the end of Grade 3, students

will: Challenge Cards P20 P21 P22 P23 P24 P25 P26 P27 P28 P29

DD s ot s s et O > FAT et SEOCY

3ml1 - represent whole numbers using concrete
materials, drawings, numerals, and number words;| ¢ | * | * | ¢
3m2 - compare and order whole numbers using
concrete materials, drawings, and ordinals; LI EC IR B R BC
3m3 - represent common fractions and mixed numt
bers using concrete materials; .
3m4 - understand and explain basic operations
(addition, subtraction, multiplication, division)
involving whole numbers by modelling and dis-
cussing a variety of problem situations (e.g., show
division as sharing, show multiplication as rep-
eated addition); .
3mS - develop proficiency in adding and subtract-
ing three-digit whole numbers;

3mé6 - develop proficiency in multiplying and div-
iding one-digit whole numbers;

3m?7 - select and perform computation techniques
(addition, subtraction, multiplication, division)
appropriate to specific problems and determine
whether the results are reasonable;

3m8 - solve problems and describe and explain the
variety of strategies used;

3m9 - justify in oral or written expression the
method chosen for addition and subtraction, estim-
ation, mental computation, concrete materials,
algorithms, calculators;

3m10 - use a calculator to solve problems beyond
the required pencil-and-paper skills. .

Understanding Number

3m11 - read and print numerals from 0 to 1000; .

3m12 - read and print number words to one hund-

red; .
Xiv
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‘ Overview of Expectations I

Number Sense and Numeration: Grade 3
Overall Expectations

By the end of Grade 3, students Challenge Cards P30 P31 P32 P33 P34 P35
will:

DO ts e e = > AT e SEOCY

--Clo)
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3ml1 - represent whole numbers using concrete
materials, drawings, numerals, and number words;
3m2 - compare and order whole numbers using
concrete materials, drawings, and ordinals;

3m3 - represent common fractions and mixed numt
bers using concrete materials;

3m4 - understand and explain basic operations
(addition, subtraction, multiplication, division)
involving whole numbers by modelling and dis-
cussing a variety of problem situations (e.g., show
division as sharing, show multiplication as rep-

eated addition); .

3mS - develop proficiency in adding and subtract-

ing three-digit whole numbers; o |-
3m6 - develop proficiency in multiplying and div-

iding one-digit whole numbers; .

3m7 - select and perform computation techniques
(addition, subtraction, multiplication, division)
appropriate to specific problems and determine
whether the results are reasonable; o o
3m8 - solve problems and describe and explain thej
variety of strategies used; .
3m9 - justify in oral or written expression the
method chosen for addition and subtraction, estim-
ation, mental computation, concrete materials,
algorithms, calculators; .
3m10 - use a calculator to solve problems beyond
the required pencil-and-paper skills.

Understanding Number

3m11 - read and print numerals from 0 to 1000;
3m12 - read and print number words to one hund-
red;

o
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‘ Overview of Expectations I

Number Sense and Numeration: Grade 3

L--Clo}

-

Overall Expectations

DD s ot s s et O > FAT et SEOCY

By the end of Grade 3, students Challenge Cards P20 P21 P22 P23 P24 P25 P26 P27 P28 P29
will:

3m13 - count by 1's, 2's, 5's, 10's, and 100's to
1000 using various starting points and by 25's to
1000 using multiples of 25 as starting points; .
3m14 - count backwards by 2's, 5's, and 10's from
100 using multiples of 2, 5, and 10 as starting points
and by 100's from any number less than 1001; .
3m15 - locate whole numbers to 100 on a number
line and partial number line (e.g., from 79 to 84); .
3m16 - show counting by 2's, 5's, and 10's to 50
on a number line and extrapolate to tell what goes
before or after the given sequence; .
3m17 - identify and describe numbers to 1000 in
real-life situations to develop a sense of number
(e.g., tell how high a stack of 1000 pennies would
be); .
3m18 - model numbers grouped in 100's, 10's, and
I's and use zero as a place holder; .
3m19 - use ordinal numbers to hundredth; .
3m20 - represent and explain common fractions,
presented in real-life situations, as part of a whole,
part of a set, and part of a measure using concrete
materials and drawings (e.g., find one-third of a
length of ribbon by folding); .

Computations

3m21 - investigate and demonstrate the properties
of whole number procedures (e.g., 7+2 =9 is
related to 9 — 7 = 2); .
3m22 - use a calculator to examine number relat-
ionships and the effect of repeated operations on
numbers (e.g., explore the pattern created in the
units column when 9 is repeatedly added to a
number); .

XVi
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‘ Overview of Expectations I

Number Sense and Numeration: Grade 3
Overall Expectations

BYche end of Grade 3, students cpqjjenge Cards P28 P30 P31 P32 P33 P34 P35
W1ll:

DO ts e e = > AT e SEOCY

--Clo)

op =

3m23 - interpret multiplication and division sen-
tences in a variety of ways (e.g., using base ten
materials, arrays); .
3m24 - identify numbers that are divisible by 2, 5,
or 10; .
3m25 - recall addition and subtraction facts to 18; | ¢
3m26 - determine the value of the missing term in
an addition sentence (e.g., 4 + = 13); .
3m27 - demonstrate and recall multiplication facts
to 7 x 7 and division facts to 49 + 7 using concrete
materials; .
3m28 - mentally add and subtract one-digit and
two-digit numbers; .
3m29 - add and subtract three-digit numbers with
and without regrouping using concrete materials; .
3m30 - add and subtract money amounts and rep-
resent the answer in decimal notation (e.g., 5
dollars and 75 cents plus 10 cents is 5 dollars and
85 cents, which is $5.85); .

Applications

3m31 - pose and solve number problems involving]
more than one operation (e.g., if there are 24 stud-
ents in our class and 5 boys and 9 girls wore boots,
how many students did not wear boots?); .
3m32 - use appropriate strategies (e.g., pencil and
paper, calculator, estimation, concrete materials)
to solve number problems involving whole
numbers; .
3m33 - use various estimation strategies (e.g.,
clustering in tens, rounding to hundreds) to solve

problems, then check results for reasonableness. .
xvii
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Pallotta, J. The Icky Bug Counting Book. Charlesbridge, 1991.
Pomerantz, C. The Half Birthday Party. Houghton-Mifflin, 1984.
Sloat, Teri. From One To One Hundred. E.P. Dutton.

Zavlasky, C. Zero! Is It Something? Is It Nothing? Franklin Watts.
Zimmerman, W.W. Zero Is Not Enough. Oxford.
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Bibliography of Books Related To Mathematics

Geometry Books

Anno, M. In Shadowland. Orchard Books, 1988.

Anno, M. Upside Downers. Putnam & Grosset Group, 1971.
Hoban, T. Circles, Triangles. and Squares. Macmillan, 1974.
Hoban, T. Look Again. Macmillan, 1971.

Hoban, T. Shapes and Things. Macmillan, 1970.

Hoban, T. Shapes, Shapes, Shapes. Greenwillow Books.
Hutchins, Pat, Changes, Changes. Macmillan, 1973.

Jonas, A. Round Trip. Greenwillow, 1983.

MacDonald, S. and Oakes, W. Numblers. Dial Books for Young Readers, 1988.

Sullivan, J. Round is a Pancake. Rinehart & Winston, 1963.

Tompert, A. Grandfather Tang’s Story: A Tale Told With Tangrams. Crown Publishing, 1990.
Wilson, F. What It Feels Like To Be A Building. Preservation Press, 1988.

Measurement Books

Barrett, J. An Apple a Day. Atheneum, 1973.

Carle, E. The Very Hungry Caterpillar. Putham Publishing Group, 1969.
Galdone, P. The Little Red Hen. Seabury Press, 1973.

Krauss; R. The Carrot Seed. Harper & Row, 1945.

Hall, R. and Tokuda, W. Humphrey the Lost Whale: A True Story. Helan, 1986.
Lionni, L. Mouse Days. Pantheon Books, 1980.

Lotteridge, C. Name of the Tree. Greenwood Books, 1989.

Marshall, J. Yummers! Houghton Mifflin, 1973.

Merriam, E. Do You Want to See Something? Scholastic, 1965.

Morgan, A. Sadie and the Snowman. Kids Can Press, 1985.

Sendak, M. Chicken Soup and Rice. Harper and Row, 1962.

Thayer, J. The Popcorn Dragon. William Morrow, 1953.

Zimmerman, H.-W. A Circle is Not a Valentine. Oxford, 1991.
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Counting Books
Anno, M. Anno's Counting House. Philomel Books, 1982.

Anno, M. Anno's Flea Market. Harper & Row, 1984.
Crossley, K. Under the Sun and Over the Moon. Doubleday, 1987.

Crowther, R. The Most Amazing Hide and Seek Counting Book. Viking Penguin,
1981.

de Paola, T. Pancakes. Jovanovich, 1978.

Eisen, A. Goldilocks and the Three Bears. Random House, 1987.

Gretz, S. Teddy Bears One to Ten. Ernest Benn, 1969.

Hutchins, P. I Hunter. Greenwillow Books, 1982.

Johnston, T. Whale Song. G.P. Putnam's Son, 1987.

Lewis, P. O. P. Bear's New Year's Party. Silvio Mattaccione & Co., 1989.
Lottridge, C. One Watermelon Seed. Oxford University Press, 1979.
MacDonald, S. & Oakes, W. Puzzlers. Fitzhenry & Whiteside Ltd., 1989.
Ockenga, S. World of Wonders: A Trip Through Numbers. Houghton Mifflin, 1988.
Sendak, M. One Was Johnny. Harper & Row, 1962.

Twinn, M., There Were 10 in a Bed. Child's Play, 1979.

Number Books

Anno, M. Anno's Mysterious Multiplying Jar. The Bodley Head, 1983.
Birch, D. The King's Chessboard. Dial Books, 1988.

Bogart, J. E. 10 for Dinner. Scholastic, 1989.

Burningham, J. The Shopping Basket. Collins Publishing Group, 1980.
Carle, E. The Hungry Caterpillar. Scholastic, 1981 .

Carle, E. The Rooster Who Set Out to See the World. Franklin Watts Inc., 1987
Cleaver, E. A B C. Oxford University Press, 1984.

Hazen, B. Tight Times. Viking Press, 1979.

Hoban, T. 26 Letters and 99 Cents. Greenwillow Books, 1987.
Hutchins, P. The Doorbell Rang. Mulberry Books, 1986.
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Mestro, B.G. Dollars and Cents for Harriet. Crown Publishing, 1989.
Russo, M. Only Six More Days. Greenwillow Books, 1988.

Schwartz, D. M. How Much is a Million. Scholastic Inc., 1989.
Slobodkina, E. Caps for Sale. Scholastic, 1976.

Van Allsburg, C. Jumanji. Houghton Mifflin, 1981.

Zaslavsky, C. Zero - Is It Something? Is It Nothing? Franklin Watts Inc.

Teacher Resources

Gersham, J., McDonald, M.P. and Sakamoto, E. Mathville Jungleway: Math Problem Solv-
ing, Grades 1-3. (Software package) Toronto: Courseware Solutions Inc., 1997.

Gersham, J., McDonald, M.P. and Sakamoto, E. Mathville Kidway : Math Problem Solving,
Grades 1-3. (Software package) Toronto: Courseware Solutions Inc., 1997.

Gersham, J., McDonald, M.P. and Sakamoto, E. Mathville Mindway. (Software package)
Toronto: Courseware Solutions Inc., 1996.

Johnson, V. Hands on Math. Creative Teaching Press Inc., 1994.

Kallick, B. and Brewer, R. How To Assess Problem-Solving Skills in Math. Scholastic Profes-
sional Books, 1997.

—— Magic Garden. IBM Computer Programs.

————. Ocean Animals—SKkip Counting By 2’s and 3’s. Frank Schaffer Publications.
—— . Dot to Dot, 1-100. Frank Schaffer Publications.

—— Dot to Dot, 2’s, 5’s, 10’s. Frank Schaffer Publications.

—— . Interactions 1. Toronto: Ginn Publishing Canada Inc., 1993.

— Interactive Math Journey: An Integrated Approach to Learning Math, Grade 4.
Toronto: Gage Publishing

— . Ontario Math Workbook 1. Toronto: Irwin Publishing, 1998.
——— . Ontario Math Workbook 2. Toronto: [rwin Publishing, 1998.
———. Ontario Math Workbook 3. Toronto: Irwin Publishing, 1998.
——— Quest 2000, 1. Toronto: Addison-Wesley Publishers Limited, 1996.
— . Quest 2000, 2. Toronto: Addison-Wesley Publishers Limited, 1996.
— . Quest 2000, 3. Toronto: Addison-Wesley Publishers Limited, 1996.
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/ . The Problem Solver: Grades 1-3 (Binders). Creative Publications, Pearson \

Education.

. Treasure Math Storm, Grade 1-3. Fremont, CA: The Learner Company.
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Knowledge/Skills

Problem solving

The student solves problems:

- with assistance - with limited - independently - independently
) o assistance ] o
- with a limited ) ) - by choosing the - by modifying
range of - with appropriate most appropriate known strategies
appropriate strategies strategles or creating new
strategies strategies
- rarely accurately - frequently - usually - almost always
accurately accurately accurately
Understanding The student shows understanding of concepts:
of concepts - with assistance - independently - independently - independently
- by giving - by giving - by giving both - by giving both
partially appropriate but appropriate and appropriate and
complete but incomplete complete complete
inappropriate explanations explanations explanations, and
explanations by showing that he
or she can apply
the concepts in a
variety of contexts
- using only a few of - using more than - using most of - using all of the
the required half of the the required requ%red concepts
concepts required concepts concepts
Application of The student applies mathematical procedures:
mathematical - with assistance - with limited - independently - independently
procedures assistance )
- thatare - that are - that are considered - that are considered
considered to be considered to to be the most to be the I?O,St
- : SN appropriate in
balsp in o be aplp?oprlate apf)r.opnate b1;1 solving problems,
solving problems in solving solving problems and justifies the
problems choice
- with major - with several minor - With a few minor - with practically no
errors and/or errors and/or errors and/or minor errors
omissions omissions omissions and/or omissions
Communication The student communicates the required knowledge:
of required
knowledge - with assistance - independently - independently independently
related to - unclearly and - with some clarity - clearly and clearly, precisely,
t imprecisely and some precisely and confidently
concepts, precision
procedures, and . . . . :
. - rarely using - sometimes using - usually using always using
problem solving appropriate appropriate appropriate appropriate
mathematical mathematical mathematical mathematical
terminology terminology and terminology terminology and

symbols

and symbols

symbols

The Ontario Curriculum, Grades 1-8: Mathematics 1997, page 9.
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‘ Characteristics of Levels I

Level 1

Level 2

Level 3

Level 4

assistance is required

limited assistance is
required

student works indepen-
dently

student works indepen-
dently

limited learning strate-
gies are used

appropriate learning
strategies are used

appropriate learning
strategies are used

learning strategies are
modified and new ones
created

only a few of the cur-
riculum expectations
are fully or consistent-
ly met

more than half of the
curriculum expecta-
tions are fully or con-
sistently met

most of the curriculum
expectations are fully
or consistently met

all of the curriculum
expectations are fully
or consistently met and
extended

major €1Trors occur

several minor errors
occur

few minor errors occur

few minor errors occur

explanations are parti-
ally complete or inap-
propriate

explanations are in-
complete but appropri-
ate

explanations are com-
plete and appropriate

explanations are com-
plete and appropriate
with evidence in a vari-
ety of contexts

communication 1s un-
clear and imprecise

communication has
some clarity and some
precision

communication 1s clear
and precise

communication is clear,
precise and confident

child is struggling and
confused

child is learning, but
the work is inconsis-
tent

child is learning and
the work is consistent

child’s learning is com-
plex and extended

/
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‘ Provincial Guide for Grading I

Level Definition Grades 1-6
Letter Grade
The student has demon-
strated the required knowl- A+
Level 4 edge and skills. Achieve- A
ment exceeds the provincial A-
standard.
The student has demon-
strated most of the required B+
Level 3 knowledge and skills. B
Achievement meets the pro-
vincial standard. B-
The student has demon-
strated some of the required C+
Level 2 knowledge and skills. C
Achievement approaches the
provincial standard. C-
The student has demon-
strated some of the required D+
Level 1 knowledge and skills in lim- D
ited ways. Achievement
falls much below the provin- D-
cial standard.
The student has not demon-
R or below 50 strated the required knowl- R
edge and skills. Extensive
remediation is required.

N
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SKill/Concent Checklist

Student | Uses Makes |Follows |Follows |Workis |Performs | Uses calcu-| Commu- Com-
Name mathe- |reason- |oral written organized | computa- lators nicates | pares and
matical | able instruc- |instruc- |and neat |tions ac- | effectively effec- orders
lan- estima- | tions tions well curately tively whole
guage |tions well using numbers

words,

pictures,

numbers

XXVi
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Group Work Evaluation

Student Was Listened Com- Helped Helped Helped Cleaned Used a Demon-
N courteous to pleted resolve | group stay | with re- up work | variety of | strates
ame others' daily conflicts on task sources area recording | accuracy
opinions task provided skills in
from (graphs, problem
home charts) solving
Overall Rating
Level 1 With much assistance
Level 2 With some assistance
Level 3 With little assistance
Level 4 Completed independently
xXxvii
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Assessment Rubric for \

Criteria Level 1 Level 2 Level 3 Level 4

K ~
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SPECIFIC COMPUTATIONAL EXPECTATIONS
To Be Acquired by the End of Grade 6

Student's Name:

ADDITION

1 knows number facts to 10

[ adds two two-digit numbers

) adds two three-digit numbers

1 adds a column of two digit numbers
1 adds a column of three digit numbers
1 adds two four-digit numbers

] adds three four-digit numbers

1 adds four three-digit numbers

MULTIPLICATION

1 knows number facts to 5

"I knows number facts to 10

"I multiplies two by one-digit numbers
I multiplies three by one-digit numbers
U] multiplies two two-digit numbers

I multiplies three by two-digit numbers

SUBTRACTION

] knows number facts to 10
"] subtracts two two-digit numbers

"] subtracts two two-digit numbers/w/regrouping

"] subtracts two three-digit numbers/w/wo/
regrouping

"] subtracts four by three digit numbers/w/wo/
regrouping

"] subtracts two four-digit numbers/w/wo/
regrouping

"] subtracts five by four digit numbers/w/wo/
regrouping

DIVISION

1 knows number facts to 5

| knows number facts to 10

"1 divides two by one-digit numbers
"] divides three by one-digit numbers
"] divides four by one-digit numbers
"1 divides three by two-digit numbers
"] divides four by two-digit numbers

XXIX
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Grade 3 Mathematics Assessment Scale Strands

* Number Sense and Numeration

* Geometry and Spatial Sense

* Data Management and Probability
* Patterning and Algebra

* Measurement

LEVEL 1 Demonstrates and communicates very limited knowledge and understanding.
Uses a few required concepts and procedures by choosing and applying a
few simple operations, procedures and problem-solving strategies that rarely

lead to accurate solutions. Provides unclear and/or imprecise explanations

and justifications.

LEVEL 2 Demonstrates and communicates limited knowledge and understanding.
Uses some required concepts and procedures by choosing, applying,
explaining and justifying some appropriate operations, procedures and

problem-solving strategies to complete some tasks with some accuracy,

clarity and precision.

LEVEL 3 Demonstrates and communicates general knowledge and understanding.
Uses most required concepts and procedures by consistently choosing,
applying, explaining and justifying appropriate operations, procedures
and problem-solving strategies to complete tasks with overall accuracy,

clarity and precision.

LEVEL 4 Demonstrates and communicates an in-depth knowledge and understanding.
Uses all required concepts and procedures by consistently choosing,
modifying, creating, applying, explaining and justifying appropriate
operations, procedures and problem-solving strategies in a variety of

contexts to complete tasks with a high degree of accuracy, clarity and

precision.
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Grade 3 Mathematics Assessment Scale Categories

CATEGORIES/CRITERIA

LEVEL 1

LEVEL 2

LEVEL 3

LEVEL 4

Problem Solving
= demonstrates
understanding of
problems by
choosing and
carrying out
appropriate
problem-solving
strategies

* applies strategies
correctly

* demonstrates a very
limited

understanding
problems by choosing
and carrying out a
few simple strategies
that rarely lead to
accurate solutions

* demonstrates a
limited understanding
of problems by
choosing and carrying
out some appropriate
strategies

* demonstrates a
general understanding
of problems by
consistently choosing
and carrying out
appropriate strategies
that usually lead to
accurate solutions

* demonstrates a
thorough
understanding of
problems by choosing
and carrying out
innovative and
appropriate strategies
that almost always
lead to accurate
solutions

Understanding of
Concepts

* uses required
concepts

* demonstrates
understanding of
concepts by
providing explana-
tions that incorporate
mathematical ideas
and relationships

* demonstrates very
limited understanding
of a few required
concepts by
providing partial
explanations that
incorporate a few
mathematical ideas
and relationships

* demonstrates
limited understanding
of some required
concepts by providing
appropriate but
incomplete
explanations that
incorporate some
mathematical ideas
and relationships

* demonstrates
general understanding
of most required
concepts by providing
appropriate and
complete explana-
tions that consistently
incorporate
mathematical ideas
and relationships

* demonstrates in-
depth understanding
of all required
concepts by providing
both appropriate and
complete
explanations of
mathematical ideas
and relationships and
by incorporating the
concepts in a variety
of contexts

Application of
Mathematical
Procedures

* selects and
accurately applies
operations and proce-
dures

* selects and applies a
few simple
procedures and
operations with major

=selects and applies
some of the
appropriate
procedures and

* selects and applies
most of the
appropriate
procedures and

=selects and applies
almost all of the most
appropriate
procedures and

errors/omissions operations with operations with few | operations; rarely

several minor minor errors/ with any errors/
errors/omissions omissions omissions

Communication of

required knowledge

related to concepts,

procedures and con-

cepts

sjustifies the sprovides sprovides sprovides sprovides

reasonableness justifications that are | justifications that justifications that are |justifications that are

sprovides clear expla-
nations and uses
mathematical termi-
nology and symbols
correctly

unclear and/or
imprecise and that
rarely incorporate
mathematical terms

have some clarity and
precision by using
some appropriate
mathematical terms
and symbols

generally clear and
precise by usually
using appropriate
mathematical terms
and symbols

clear and precise by
always using a range
of appropriate mathe-
matical terms and
symbols
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Problem Solving Checklist

1 2 3 4

o Demonstrates willingness to try

o Perseveres

e Makes an effort to understand a problem

e Chooses appropriate strategies

e Successfully carries out strategies

e Can explain solutions

e Shows confidence in own abilities

Overall Rating

Level 4 The student has demonstrated the required knowledge and skills achievement exceeds
provincial standard.

Level 3 The student has consistently demonstrated the required knowledge and skills.

Level 2 The student has demonstrated the required knowledge and skills with teacher support.

Level 1 The student has demonstrated the required knowledge and skills in limited ways and
requires teacher support.

Xxxil
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/

Problem Solving Rubric

Level 1

Level 2 Level 3 Level 4
I do not I think that I I got it! I gotit! Ican
Understanding | understand the understand the I understand the | prove to you that
problem. problem. problem. I’m right. I know
that [’m right.
Strategies/ I am not sure how | I got started. I’'m | Tused a plan to I can show you
Reasoning/ to do it. still thinking. 1 [solve the problem.| several plans to
Procedures have part of the solve this. I can
answer. It would prove to you that
help me to work my answer is
with someone. right.
Communication |I have no explana-

tion. I’m not sure

which pictures,
numbers and
words to use.

I can explain
some of what [
did. I tried to use
pictures, numbers
and words. My
answer might be

right.

I can tell you or
show you how |
got the answer. [
used pictures,
numbers and
words to explain
how I solved the
problem. You can
see how I did it.

I laid out my
answer step by

step. I used
pictures, numbers
and words to
show exactly how

I solved the

problem and
proved that my
answer is right. I
can even show
you another way
to solve it.

_

Xxxiii
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o

PROBLEM SOLVING

PROBLEM SOLVING

/ L PROBLEM SOLVING

Understanding Level
Strategies, Reasoning

and Procedures Level
Communication Level __

Understanding Level
Strategies, Reasoning

and Procedures Level
Communication Level ___

Understanding Level
Strategies, Reasoning

and Procedures Level
Communication Level __

PROBLEM SOLVING

PROBLEM SOLVING

PROBLEM SOLVING

Understanding Level | Understanding Level ___ | Understanding Level ____
Strategies, Reasoning Strategies, Reasoning Strategies, Reasoning
and Procedures Level | and Procedures Level ____ | and Procedures Level ___
Communication Level | Communication Level ___ | Communication Level ___
PROBLEM SOLVING PROBLEM SOLVING PROBLEM SOLVING
Understanding Level ___ | Understanding Level | Understanding Level ____
Strategies, Reasoning Strategies, Reasoning Strategies, Reasoning
and Procedures Level ___ | and Procedures Level ___ | and Procedures. Level
Communication Level ___ Communication Level ___ | Communication Level ___
| . PROBLEM SOLVING PROBLEM SOLVING PROBLEM SOLVING
Understanding Level | Understanding Level ___ | Understanding Level
Strategies, Reasoning Strategies, Reasoning Strategies, Reasoning
and Procedures Level | and Procedures Level | and Procedures Level __
Communication Level | Communication Level ___ | Communication Level ___
PROBLEM SOLVING PROBLEM SOLVING PROBLEM SOLVING
Understanding Level ____ | Understanding Level | Understanding Level ___
Strategies, Reasoning Strategies, Reasoning Strategies, Reasoning
and Procedures Level | and Procedures Level ___ | and Procedures Level
Communication Levei __ | Communication Level ___ | Communication Level __
PROBLEM SOLVING PROBLEM SOLVING PROBLEM SOLVING
Understanding Level | Understanding Level ___ | Understanding Level
Strategies, Reasoning Strategies, Reasoning Strategies, Reasoning
and Procedures Level | and Procedures tevel | and Procedures Level _
Caommunication Level ___' Communication Level | Communication Level ___
PROBLEM SOLVING PROBLEM SOLVING PROBLEM SOLVING
Understanding Level | Understanding Level ___ | Understanding Level __
Strategies, Reasoning Strategies, Reasoning Strategies, Reasoning
and Procedures Level | and Procedures Level ___ | and Procedures Level
Communication Level | Communication Level ____ | Communication Level ___
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Problem-solving Observation Record

Name
Date

Usually
Usually
Occasionally
Rarely
Usually
Occasionally
Rarely
Usually

Occasionally
Rarely

Occasionally

Rarely

Demonstrates willingness to try

Perseveres

Makes zn effort to understand
a problem

Chiooses appropriale strategies

Successfully carries out strategies

Can explain solutions

Shows confidence in own ability

Name

Date

Denonsirates willingness to try

Perseveres

Makes an elfort to understand
a problem

Chooses appropriale strategies

Successfully carries out strategies

Can explain solutions

Shows confidence in own ability L

woima s asas T —= T e —————— ==

Name

Date

Demonstrates willingness to try

Perseveres

Makes an eflort to understand
a problem

Chooses appropriate strategies

Sucéessfuliy carries out stratepies

Can explain solutions

Shows conlidence in own ability

Name
Date

Demonstrates willingness to try

Perseveres

Makes an eflort 10 understand
2 problem

Chooses appropriate strategies

Successfully carries out strategies ’

Can explain solutions

Shows cenfidence in own ability _ _ 9. {
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Student Profile Checklist
Student Name: Date:

Attitudes Comments
e demonstrates care and respect for the environment

e respects the opinions and questions of others

e demonstrates a positive attitude

o shows willingness to try new activities and take risks

o demonstrates perseverance, thoroughness in tasks

Knowledge'

'Insert knowledge from content of the unit

Skills

« makes accurate observations

identifies similarities and differences

o classifies objects and events in a logical fashion

e makes accurate measurements

e records information in a logical, orderly way

e uses information to make reasonable predictions

o interprets data effectively

o constructs effective models/representations

o transfers learning to new situations

o asks relevant, insightful questions

e communicates learning effectively

e uses science inquiry skills appropriately
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Activity Evaluation

Name: Date:

1. What did you like best about this activity?

2. Did you do the activity independently or in a group? Did you have any prob-
lems? Why or Why not?

3. Did you plan your work before you began the activity? Was it a good plan? Why
or why not?

4. What would you do differently if you did this activity again?

5. What new skills have you learned?

6. What else would you like to know about this topic?

XXXVil
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a

Name:

‘ Self-Assessment I \

(Teachers: Insert your own statements from the expectations on number sense and numeration.)
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/ ‘ Math Journal I

Name: Date:

Today | Learned:

This is how | can use this information in my life experiences:

*Use pictures, numbers and words in your answers.
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/ ‘ Math Journal I \

Name: Date:

Math Challenge What | did What | learned.
Card (describe activity in
words, numbers, pictures)

- /
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‘ Example I

Modifications for Exceptional Students

CONTENT PROCESS PRODUCT EVALUATION
Teaching
Processes
~ fewer concepts ~ large group, small  ~ fill-in-the-blank ~ short term

group, individual

~ concrete level ~ appropriate mate-

rials:
~ functional high interest, low
vocabulary
~ slower pace ~ colour code
~ multisensory

~ teach appropriate ~ break-down task
learning strategies ~ step-by-step
(e.g., notemaking, directions on card
self-monitoring, self- ~ overlearning
talk, models, test ~ drill, repetition
taking, visualization, ~ simplify
mnemonics, relax- directions
ations, cooperative ~ paraphrase
learning). ~ short activities
~ matrices
~ manipulatives

Learning
Strategies:

~ study buddy

~ self-talk

~ self-monitoring

~ visualization

~ mnemonics

~ music and rthythm

~ relaxation

~ assistive devices

~ organizational
strategies

~ matching ~ single-concept
~ labelling ~ mastery

~ illustration ~ demonstration
~ chart ~ conferencing
~ scribing ~ untimed

~ clarify directions
~ study guide

~ open book

~ cheat sheet

~ short answer

~ point form

~ self

~ co-evaluation

~ oral testing

~ scribing written answers

xli
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‘ Program Modifications for Exceptional Students I

Behavioural: Communications Physically Intellectual: Learning Disabled
Social/Emotional Challenged Developmentally Gifted/
Delayed
CONTENT
PROCESS
PRODUCT
EVALUATION
ENVIRONMENT]
RESOURCES
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