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Alberta Mathematics
Program of Studies

Alberta’s Kindergarten to Grade 9 mathematics
program was informed by research reviews in

learning and teaching and was developed in
consultation with education partners.
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The Alberta Mathematics K-9
Program of Studies

INTRODUCTION

The Mathematics Kindergarten to Grade 9
Program of Studies has been derived from The
Common Curriculum  Framework  for
E-9 Mathematics:  Western and Northern
Canadian Protocol, May 2006 (the Common
Curriculum Framework). The program of studies
incorporates the conceptual framework for
Kindergarten to Grade 9 Mathematics and the
general outcomes and specific outcomes that were
established in the Common Curriculum
Framework.

BACKGROUND

The Common Curriculum Framework was
developed by the seven ministries of education
(Alberta, British  Columbia, Manitoba,
Northwest Territories, Nunavut, Saskatchewan
and Yukon Temitory) in collaboration with
teachers, administrators, parents, business
representatives, post-secondary educators and
others. The framework identifies beliefs about
mathematics, general and specific student
outcomes, and achievement indicators agreed
upon by the seven jurisdictions.

BELIEFS ABOUT STUDENTS AND
MATHEMATICS LEARNING

Students are curious, active leamers with
individual interests. abilities and needs. They
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MATHEMATICS
KINDERGARTEN TO
GRADE 9

come to classrooms with varying knowledge, life
experiences and backgrounds. A key component
in successfully developing numeracy is making
connections to these backgrounds and
experiences.

Students learn by attaching meaning to what they
do, and they need to construct their own meaning
of mathematics. This meaning is best developed
when leamers encounter mathematical
experiences that proceed from the simple to the
complex and from the concrete to the abstract.
Through the use of manipulatives and a variety of
pedagogical approaches, teachers can address the
diverse learning styles, cultural backgrounds and
developmental stages of students, and enhance
within them the formation of sound, transferable
mathematical understandings. At all levels,
students benefit from working with a variety of
materials, tools and contexts when constructing
meaning about new mathematical ideas.
Meaningful student discussions provide essential
links among concrete, pictorial and svmbolic
representations of mathematical concepts.

The leaming environment should value and
respect the diversity of students” experiences and
ways of thinking, so that students are comfortable
taking intellectual nisks, asking questions and
posing conjectures. Students need to explore
problem-solving situations in order to develop
personal strategies and become mathematically
literate. They mustrealize that it is acceptable to
solve problems in a variety of ways and thata
wvariety of solutions may be acceptable.

Mathematics (K-9) /1
2007 (Updated 2014)
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June 2014
Clarifications

The Alberta Mathematics Kindergarten to Grade 9
Program of Studies was updated in order to clarify

program expectations. The updates clarify the
following:

« expectations around number facts
« expectations around strategies

* how the program supports teachers in
meeting their students’ needs



Definitions

TERM DEFINITION

Number Single digit addition, subtraction, multiplication and
Facts division.
Mastery Mastery of number facts occurs when students

understand and recall facts.

Recall Recall of number facts is when students commit them to
memory and retrieve them when needed.

Strategy The application of a procedure with reasoning.
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Number Facts Expectations

Grade 1
« Students begin to learn strategies for addition facts up to and including 9 + 9 and related
subtraction facts.
« Students recall addition facts to a sum of 5 and related subtraction facts by the end of
Grade 1.
Grade 2

- Students apply strategies for addition facts up to and including 9 + 9 and related subtraction
facts.

» Students recall addition facts up to and including 5 + 5 and related subtraction facts by the
end of Grade 2.

Grade 3

- Students recall and apply addition facts up to and including 9 + 9 and related subtraction
facts.

« Students recall multiplication facts up to and including 5 x 5 and related division facts by the
end of Grade 3.

Grade 4

« Students apply strategies for multiplication facts up to and including 9 x 9 and related
division facts.

« Students recall multiplication facts up to and including 7 x 7 and related division facts
by the end of Grade 4.

« Students recall and apply multiplication facts (multiplication tables) up to and including 9 x 9
and related division facts by the end of Grade 5.




2016 Clarifications

The Alberta Mathematics Kindergarten to
Grade 9 Program of Studies has been updated
for September 2016 in order to clarify program
expectations. The updates clarify the following:
 removal of “such as” in specific outcomes
In the Number strand
« clarification of “addition facts up to and
including5+5and 9+ 9”
« addition of maintenance notes in specific
outcomes in the Number strand in grades
4-9
« addition of notes regarding strategies in
the Number strand in grades 2-5
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Outcomes
The program of studies 1s stated in terms of general outcomes and specific outcomes.

General outcomes are overarching statements about what students are expected to learn in each strand/substrand. The general outcome for each
strand/substrand 1s the same throughout the grades.

Specific outcomes are statements that identify the specific skills, understanding and knowledge that students are required to attain by the end of a given
grade.

In the specific outcomes, the word including mdicates that any ensuing items must be addressed to fully meet the learning outcome. The phrase such as
mdicates that the ensuing items are provided for illustrative purposes or clarification and are not requirements that nust be addressed to fully meet the
learning outcome. Students mvestigate a variety of strategies, mt:ludmg standard.-"imdltmnal algnntlnns to—aﬂd becnme proﬁt:lent m at 1east one
appropnateandeﬁﬁment strategythattheyuuderstand Stratec: da tradits aloorithme such on and ver ditios 6

: ate re BE b ! comes- The teachmg prnfessmnal has the ﬂe:nl:uhl.],r and respnnmblhty to meet the learmng needs of each of
]]15 or her students Dver time, smdents reﬁne the1r strategies to increase their accuracy and efficiency.

Notes are statements that clarify the intent of a learning outcome. Notes guide the teaching professional in making judgements about teaching and
learning.

Notes in some Number outcomes for grades 2—5 highlight opportunities for students to investigate standard/traditional algorithms as a strategy for
operations with whole numbers. The intent of these notes is to ensure that standard/traditional algorithms are explicitly included in students’ learming
experiences. Students would then use their preferred strategy to demonstrate understanding of each outcome.

Notes in some outcomes for grades 49 highlight opportunities for students to maintain and refine previous learmings related to number facts and
operations with whole numbers, fractions and integers. The intent of these notes is to indicate that through these outcomes, previous knowledge can be
maintained. There may be other outcomes that provide similar opportunities for maintaining previous learning throughout the year.
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Clarification of Expectations
Grade 2, Number, SO10

2016 Specific Outcome Achievement Indicators

Grade 2 Number | 10. Apply mental mathematics strategies—suek | » Explain or demonstrate the mental mathematics strategy that could be used to
e determine a basic fact, such as:
‘_“ﬁﬂg‘deﬂblﬁ « doubles: e.g.. for 4+ 6, think 5+ 5
R S r-aea « doubles plus one: e.g.. for 4 + 5. think 4 +4 + 1
» onemore oneless » doubles take away one: e.g., for4 + 5, think 5+ 5—1
+—tvo-more-twveless « doubles plus two: e.g.. for4 + 6. think 4 +4 +2

‘_’b"“']dﬂﬂg'eﬂ'ﬂ']wdﬂﬁble ) « doubles take away two: e.g.. for 4 + 6. think 6 + 6 - 2

n-uhﬁuh‘: oot o = i wan o . ]mkiﬂg]o:. e.g.= fDr?+5,th.‘iﬂk7+3 +2
for basi-:; addition facts and related «+ one more: e.g.. for 7+ 1, think one more than 7
subtraction facts to 18. « one less: e.g., for 9 — 1, think one less than 9
[C.CN.ME. PS.R. V] « two more; e.g., for 6 + 2, think two more than 6
e two less; e.g., for 11 — 2, think two less than 11
Understand and apply strategies for . buil_d?ng on a known. double: e.g.. 6+ 6 =12.506+7=12+1=13
addition facts up to and including 9 + 9 « addition for subtraction: e.g., for 7— 3, think 3 +?=7.
and related subtraction facts ta18. » Use and describe a mental mathematies strategy for determining a sum to 18 and
Recall addition facts up to and mecluding the related subtraction facts.
5 + 5 and related subtraction facts $810. | | » Refine mental mathematics strategies to increase their efficiency.

» Demonstrate understanding and application of strategies for addition facts up to
and mcluding 9 + 9 and related subtraction facts to18.

» Demonstrate recall/memorization of addition facts up to and including 5 + 5 and
related subtraction facts to-10.
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Addition of Maintenance Notes
Grade 4, Number, SO11

Specific Outcome

11. Demonstrate an understanding of addition and subtraction of decimals (linuted to hundredths) by:
 using personal strategies to deternune sums and differences
+ estimating sums and differences
 using mental mathematics strategies
to solve problems.
[C.ME, PS.R. V]

Note:

Through this outcome, students have the opportunity to maintain and refine previously learned addition and subtraction number
facts:

Grade 3, Number SO 10 — Apply mental mathematics strategies and number properties in order to understand and recall basic
addition facts and related subtraction facts to 18.

[C, CN, ME, PS, R, V]
Understand, recall and apply addition facts up to and including 9 + 9 and related subtraction facts.
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Addition of Maintenance Notes
Grade 9, Number, SO4

Specific Cutcome

4.

Explain and apply the order of operations, including exponents, with and without technology.
[F5.T]
[ICT: P2-34]

Nota:

Through this outcome, studenis have the opporamity fo maintain and refine previously learned:

»  pperations with whole numbers:
Grade 4, Number S0 3 — Demonstrate an understanding of addition ef numbers with answers fo 10 000 and their
corresponding subtractions (Iimited fo 3- and 4-digit numerals) by:
» wsing personal strategies for adding and subtracting
«  estimaiing sums and differences
« solving problems invelving addition and subtraction.
{C, CN, ME, PS5, Rf
Grade 5, Number S0 § — Demonstrate, with and without concrete materials, an understanding of mulfiplication (2-digit by
2-digit) to solve problems.
[C,CN F5, 1
Grade 5, Number 50 § — Demonstrate, with and without concrete materials, an understanding of division (3-digit by 1-digit),
and interprat remainders to solve problams.
[C,CN, ME, F5, R, 1]

»  pperations with fractions:
Grade 7, Number 50 § — Demonsirate an understanding of adding and subtracting positive fractions and mived numbsrs, with
like and unlike denominators, concretely, pictorially and symbolically (limited to posifive sums and differences).
[C,CN,ME, F5, R 1]
Grade 8§, Number 50 6§ — Demonsirate an understanding ef multiplying and dividing positive fractions and mived mumbers,
concretely, pictorially and symbolically.
{C, CN, ME, P5j

* pperations with integers:
Grade 7, Number 50 6 — Demonsirate an understanding ef addition and subfraction of integers, concretely, pictorially and
symbolically.
[CCN PSR V]
Grade 8 Numbear 50 7 — Demonstrate an understonding of multiplication and division af integers, concretely, pictorially and
symbolically.
[C.CNF5, R V]




Addition of Notes Regarding Strategies
Grade 3, Number, SO9

Specific Outcome

9. Demonstrate an understanding of addition and subtraction of numbers with answers to 1000 (linuted to 1-, 2- and 3-digit numerals),
concretely, pictorially and symbolically, by:
= using personal strategies for adding and subtracting with and without the support of manipulatives
+ creating and solving problems in context that involve addition and subtraction of numbers.
[C,CN,ME, PS R V]

Note:
Students investigate a variety of strategies, including standard/traditional algorithms, to become proficient in at least one
appropriate and efficient strategy that they understand.
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Strategies

Strategies—the application of a procedure with
reasoning.

Strategies must be:
 efficient
e accurate
« understood by the student (both
conceptually and procedurally).

Students investigate a variety of strategies,
Including standard/traditional algorithms, to
become proficient in at least one appropriate
and efficient strategy that they understand.
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Clarification of

Expectations Regarding

Strategies and
Maintenance fact sheet

« provides details about

the 2016 clarifications

Clarification of Expectations

Regarding Strategies and
Maintenance

ics cumiculum supp mnmwmlﬁ.mmwﬁy
p g egardng gies and maintenance of previous knowledge.

Does my child need to use a specific strategy?

No. Students investigate a vaniety of strategies for number operations, one of which must be the
standarditraditional agorithm.

Students are to useastmegymameyulmstmd.Asunem‘ strategy may evolve over time as
the student P ical understanding.

Here are some samples of different ways that a student could solve an addition problem.

AMMWMMMMMMMM
page at -/education.alberta ca/mathematics-k:
documents/.

Do students maintain p evious knowledge related to number operations?

Yes. Itis imp for w=dge related 1o number facts and number
mmmmmnmmmdm.smmwebw
areas where this knowdedge could be reinforced




Strategies for Arithmetic

Operations fact sheet

e provides samples of
strategies for addition
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Support Documents

Strategies for Arithmetic

Operations

Our math program supports students in

understanding math. We want students to be
able to add, subtract, multiply and divide. We
also want them to know how to reason, solve

Based on students’ needs, teachers can teach
strategies to help build students’ confidence
and skill in problem solving.

What are strategies?

Strategies are meaningful steps students take
to solve problems. Students refine their

trategies as they inue to develop
mathematically to become more efficient and
skilled at solving problems.

There are different ways to record the steps
for each operation. What's important is that
students understand the math behind the
steps. To help develop understanding,
connections should be made to place value,
base-ten concepts and number properties.

Samples

Some methods for recording steps may be
familiar and others may be new. Here are
some examples of strategies for addition.

alberta.ca

problems and apply math in real-life situations.

B

645 +230=2

645 + 230 = 875

645 +230=2

645 +230=875




Support Documents

Sample N Sample Standard/Traditional
Standard/Traditional Algorithms

Algorithms fact sheet

QOur math program supports students in
understanding math. ¥e want students to be

.

o rovides samples of b o .St ity v i e Adiion Subiracion
also want them to know how to reason, solve ©
problems and apply math in real-life situations.

F_—
Based on students’ needs, teachers can
S a n ar ra I I O n a access a variety of step-by-step procedures to

help build their students' confidence and skill o J o _/

O oN -
w o

4
t2
6

N

|
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in solving problems.

algorithms for all four it i

34
13
Algorithms are step-by-step procedures used 249 x 22
- to solve problems. There are different \ 4 168
O e ratl O n S variations for recording the steps for each 995 +680
operation (addition, subtraction, multiplication 748
and division). o
The emphasisin learning must be on L
understanding. To help develop Division
understanding, connections should be made
between the algorithm and place value, 084
base-ten concepts and number properties. 8] 5 3 5
-0
Samples 50 l
. -48
Some methods for recording steps may be 25
maore familiar than others. Here are samples
of standardaraditional algorithms for all four =24
operations, as seen in the K-9 authorized \ 1
resources for mathematics. They might look

familiar...

Aberton
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https://education.alberta.ca/media/481795/factsheet-algorithms.pdf
https://education.alberta.ca/media/481795/factsheet-algorithms.pdf

Additional Support Resources

Additional Support Resources: Kindergarten to Grade 9 Mathematics

Alberta Education has developed the following list of resources in collaboration with teachers
and administrators throughout Alberta to further support the teaching and leaming of basics
related to number facts, or number operations, or to support a vanety of leaming and teaching
approaches for the Mathematics Kindergarten to Grade 9 Program of Studies. These resources
are not part of Alberta Education’s Authorized Resource List but are additional support
resources for teachers to consider using in their classrooms. This list is updated on an ongoing
basis.

Alberta Education does not advocate any one method of teaching over another. Teachers
use their professional judgement and knowledge to select the most appropriate
resources and methods of teaching that best meet the needs of their students.

The resources in this list have been reviewed by Alberta Education for Recognizing Diversity
and Promoting Respect (RDPR) appropriateness (see Note 1 below regarding resources
marked with a superscripted €¥). Curriculum congruency for each resource was provided by
publishers andior extemnal partners. The contents of this list do not reflect the views, opinions
and/or endorsement of Alberta Education. Teachers may wish to review the list of authonzed
resources, as well as resources available digitally from LeamAlberta.ca.

For more information regarding mathematics resources, contact Jan Olson, Senior Manager,
Mathematics K-9 (English), at 7T80-427-3588 or Diane Stobbe, Senior Manager, Mathematics
K—=12 (French), at T80-427-7489. To be connected tollree inside Alberta to either of these
contacts, dial 310-0000.

Note:

1. For those digital resources noted with a superscripted @, only a portion of the
components/links was reviewed for RDPR because of the nature of digital
resources. In addition, digital content may have changed since the review.
Teachers should independently confirm that resources are acceptable prior to
use.

2. For those resources noted with a superscripted €, not all components of the

resource correlate to the Alberta Mathematics Kindergarten to Grade 9 Program of
b.&fbﬁ\_ﬂ Studies for that particular grade. Teachers should independently confirm that

Government resources are acceptable for their grade prior to use.



https://education.alberta.ca/media/3114857/additional-resources-list.pdf
https://education.alberta.ca/media/3114857/additional-resources-list.pdf
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http://www.learnalberta.ca/
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Alberta Education Website

education.alberta.ca
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News Views AS

Alberts Education Website Redesign
December 18,2015

Bill 8 amendment to enshrine school board
participation in collective bargaining at all

a>

stages
December 08, 2015

Early Childhood Elementary
Budget 2015 supports jobs and families
October 27, 2015
Early Childhood Education Student Learning Assessments Provincial Achievement Tests Diploma Exam Administration Minister Eggen strives to improve
" i 5 . s governance of Edmonton Catholic Schools
Diverse Learners Attendance Builying Prevention Student Self-Service - myPass October 14,2015

Inclusion First Nations, Métis and Inuit Education Peer Support Networks Transcripts
International Education Safe and Caring Schools Alberts Student Number [ASN)

General Equivalency Diploma (GED)

=

School Administration
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Elementary Mathematics
Professional Learning Opportunities

For teachers and pre-service teachers, a series of
learning opportunities are being offered to provide
additional support in the areas of:

« mathematics content

« assessment

 choices for instructional practice
e resources

e communicating with parents

Available through the Alberta Regional Professional
Development Consortia (ARPDC)
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.%13. Elementary Mathematics Professional Learning
2 Apprentissage professionnel en mathématiques al'élémentaire

AlbertaRegionalConsartia

BILINGUAL VERSION | VERSION BILINGUE

WORK IN PROGRESS - CONTENT UNDER DEVELOPMENT

Equality section now accessible

DIVISION TWO

CHVISIOMN ONE

DIVISION ONE



http://learning.arpdc.ab.ca/course/view.php?id=351
http://learning.arpdc.ab.ca/course/view.php?id=351

Updates on Grade 3 SLA Numeracy
and Grade 6 Math PAT

In 2015, a Grade 3 SLA number facts component
was added to the digital numeracy questions.

In Spring 2016, a new number operations

component for the Grade 6 Math PAT was field
tested.

In June 2017, the Grade 6 Math PAT will have a
number operations component that students will
complete without a calculator.

For further information contact Nicole Lamarre,
SLA and PAT Director, at:

Nicole.Lamarre@gov.ab.ca or 780-427-6204.



mailto:Nicole.Lamarre@gov.ab.ca

Contact Information

Jan Olson

Senior Manager, Mathematics K-9
Phone: 780-427-3588
Jan.Olson@aqov.ab.ca

Diane Stobbe

French Senior Manager, Mathematics
Phone: 780-427-7489
Diane.Stobbe@aqgov.ab.ca
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