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Evaluate the value " =14
for each picture given
the sum of each row —
and column.
ﬁ* =17
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We are learning about being
intentional when teaching the
verbs in the curriculum, so that
students can put into action their
knowledge and understanding of
the concepts.
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Criteria

| can explain why understanding vocabulary is
important to interpreting curriculum.

| can identify and describe the students action
verbs in context.

| can describe vocabulary building strategies
to support student learning of the ‘action
verbs'.

- Hands-on intentional learning experiences

- Building Anchor Charts

- Mind Map Visual Wall (math focus or cross-curricular)
- Interactive Journaling

- Assessing using Performance Tasks

\

&
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Mathematics

Change Subject v

& Colzpe Al

< Prev | Grade4

‘ Grade 6

Algebra: Equations express relationships between quantities.

N

|7 GuiDING QuESTION

How can equality create opportunities to reimagine number?

]Z; cuiDING QuEsTION

How can expressions enhance communication of number?

]Z; cuiDING QuESTION

How can expressions support a generalized interpretation of number?

B} LEARNING OUTCOME

Students represent and apply equality in multiple ways.

®) KNOWLEDGE

B} LEARNING OUTCOME

Students interpret numerical and algebraic expressions.

B} LEARNING OUTCOME

Students analyze expressions and solve algebraic equations.

An expression can include
multiple operations.

The conventional order of
operations provides a set of rules
for evaluating expressions,
including the following:

« Multiplication and division are
performed before addition and
subtraction

Multiplication and division are
performed in order from left to
right.

Addition and subtraction are
performed in order from left to
right

) UNDERSTANDING

There are infinitely many
expressions that represent the
same number.

The order in which operations are
performed can affect the value of
an expression.

#% SKILLS & PROCEDURES

Evaluate expressions according to
the order of operations.

Create various expressions of the
same number using one or more
operations.

® KNOWLEDGE

Numerical expressions with
multiple operations may include
parentheses to group numbers
and operations.

The conventional order of
operations includes performing
operations in parentheses before
other operations.

£ UNDERSTANDING

Numerical expressions represent
a quantity of known value.

Parentheses change the order of
operations in a numerical
expression,

#% SKILLS & PROCEDURES

Evaluate numerical expressions
involving addition or subtraction
in parentheses according to the
order of operations.

® KNOWLEDGE

Numerical expressions can
include powers.

The conventional order of
operations includes performing
operations in parentheses,
followed by evaluating powers
before other operations.

£ UNDERSTANDING

The conventional order of
operations can be applied to
simplify or evaluate expressions.

#% SKILLS & PROCEDURES

Evaluate numerical expressions
involving operations in
parentheses and powers
according to the order of
operations.

€ KNOWLEDGE

Equations can be solved through
a process of adding, subtracting,
multiplying. or dividing the same
number on both sides of the
equation (preservation of
equality).

) UNDERSTANDING

An equation is solved by
determining an unknown value
that makes the left and right sides
of the equation equal.

#% SKILLS & PROCEDURES

Write equations involving one
operation to represent a situation.

Investigate preservation of
equality using a balance model.

Investigate preservation of
equality using an equation
without an unknown value.

Apply preservation of equality to
determine the unknown value in

an equation, limited to equations

® KNOWLEDGE

Expressions that include variables
are called algebraic expressions.

Avariable can be interpreted as a
specific unknown value and is
represented symbolically with a
letter.

Products with variables are
expressed without the

multiplication sign.

Quotients with variables are

£ UNDERSTANDING

Algebraic expressions use
variables to represent quantities
of unknown value.

Algebraic expressions may be
composed of one algebraic term
or the sum of algebraic and
constant terms.
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#% SKILLS & PROCEDURES

Relate repeated addition of a
variable to the product of a
number and a variable.

Express the product of a number
and a variable using a coefficient.

Express the quotient of a variable
and a number as a fraction.

Recognize a product with a
variable, a quotient with a

variable, or a number as a single

® KNOWLEDGE

Algebraic terms with exactly the
same variable are like terms

Constant terms are like terms.

Like terms can be combined
through addition or subtraction.

The terms of an algebraic
expression can be rearranged

according to algebraic properties.

Algebraic properties include

£ UNDERSTANDING

Algebraic properties ensure
equivalence of algebraic
expressions.

#% SKILLS & PROCEDURES

Investigate like terms by
modelling an algebraic expression.

Simplify algebraic expressions by
combining like terms.

Express the terms of an algebraic
expression in a different order in
accordance with algebraic
properties.

(@ Contact Us




Grade Three

Equality
Equations
Expressions
Balance
Unknown value

Grade Four

Numeric expression
Operations
Order of operations
Preservation of equality
Unknown value

Grade Five

Numerical expressions
Parentheses
Order of operations
Letter variable
Constant coefficients
Algebraic expressions
Variables
Constant term
Inverse operations

Grade Six

Numerical expressions
Powers
Like terms
Algebraic properties
Algebraic expressions
Equivalent expressions
Simplified form

N




add analyze apply assess
calculate categorize compare create
decompose determine demonstrate employ
explain evaluate express formulate
generalize interpret investigate justify
model predict recall solve

led From the Alberta Curriculum
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Grade Level

Kindergarten

Learning Outcomes

Children investigate quantity to 10.
Children investigate shape.

Skills & Procedures

Investigate three-dimensional shapes by rolling,
stacking. or sliding.

Grade 1

Students investigate and represent data.

w of two-dimensional shapes
by folding and rnatcznc

Investigate cycles found in nature that inform First
Nations, Métis, or Inuit practices.

equal and unequal quantities, including
using a balance model.

Investigate addition and subtraction strategies,

Grade 2

Students investigate addition and subtraction
within 100.

Investigate strategies for addition and subtraction
of two-digit numbers.

te translation, rotation, and reflection of
two-and three-dimensional shapes.

Investigate patterns in a hundreds chart.

te First Nations, Meﬁs. or Inuit use of
the land in estimations of

INVESTICATE

ase
Alberta K-3 Math Verb Toolkit - ‘ 333

Grade Level

Grade 3

Learning Outcomes

Investigate multiplication by 0.
Investigate multiplication and division strategies.

Investigate the relationships between the sides of
a polygon, including perpendicular, parallel, and
equal, using referents for 90° or by measuring.

Investigate the relationships between vertices of a
polygon. including equal or rizht ancles. using
direct comparison or referents

Investigate relationships between seconds,
minutes, and hours using an analog clock.

ll,l E Alberta Regional Professional
Development Consortia

Skills & Procedures




Grade Level Learning Outcomes Skills & Procedures

Investigate patterns in multiplication and division of
natural numbers by 10, 100, and 1000.

Investigate strategies for estimation of products and
quotients.

Investigate percentage in familiar situations.
Grade 4 Investigate preservation of equality using a balance
model.

Investigate preservation of equality using an
equation without an unknown value.

lum -

Investigate increasing sequences, including the
Fibonacci sequence, in multiple representations.
Investigate divisibility by natural numbers to 10,
including O.

Investigate the composition and decomposition of a
quantity within 1 using unit fractions.

Investigate order of operations when performing
inverse operations on both sides of an equation.
Investigate symmetry in familiar 2-D and 3-D shapes

terinms hande An tariale e Aimidal 1.
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Students investigate symmetry as a geometric
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Grade Level Learning Outcomes Skills & Procedures

Investigate addition of an integer and its additive

3
5
3
9
d-

inverse.

Investigate like terms by modelling an algebraic
Students investigate magnitude with positive and expression.
negative numbers. Investigate tessellations found in objects, art, or
Students investigate functions to enhance architecture.

Gmda 6 understanding of change. Investigate strategies for determining a value of
Students investigate relative frequency using experi- | the independent variable of a function given the
mental data. corresponding value of the dependent variable.
Investigate strategies for determining a value of the
independent variable of a function given the corre-
sponding value of the dependent variable.




Cross-Curricular examples of INVESTIGATE'

English Language Arts and Literature > Grade 1

B Learning Outcomes

Students investigate meaning communicated in texts.

Phyzical Education and Wellness > Grade 5

B Learning Outcomes
Students investigate maturation and identify changes during adolescence.

Fine Arts » Dance » Grade 5

9 Learning Outcomes

Students investigate how change influenced dance throughout history.

Science > Grade 5

e Learning Outcomes

Students investigate and interpret astronomical phenomena.
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INVESTIGATE

To carry out a formal inquiry or a sustained open-ended exploration in order to uncover
facts and draw new conclusions about data and information.

Tessellations?

Investigating requires students to use
mathematical knowledge and reasoning
to complete a series of tasks connected to
the content. Investigating is a process in
which students have multiple
opportunities over time to explore
different approaches or strategies.
Through investigation, students will be
able to draw new conclusions and gain a
more thorough understanding of a math
concept or idea.

The table below shows where investigate is included as student action within Alberta’s 4-6 Math curriculum.

Learning Outcomes

Grade Level

Skills & Procedures

Investigate patterns in multiplication and division of
natural numbers by 10, 100, and 1000.
i ies for estimati products and

quotients.
Investigate percentage in familiar situations.
Investigate preservation of equality using a balance
model.
Investigate preservation of equality using an

tion without k value.
Investigate increasing sequences, including the
Fibonacci in multipl i

Students investigate symmetry as a geometric
Grade5 |, ooty

igate divisibility by natural numbers to 10,
including 0.
igate the i d ition of a
quantity within 1 using unit fractions.
i der of ions when performing
e :

hoth <ide

inver:
Investigate symmetry in familiar 2-D and 3-D shapes
using hands-on materials or digital applications.

INVESTIGATE

To carry out a formal inquiry or a sustained open-ended exploration in order to uncover
facts and draw new conclusions about data and information.

Grade Level

Grade 6

Learning Outcomes

o . .

e with positive and

negative numbel

functions h

understanding of change.
Students investigate relative frequency using experi-

mental data.

e

Skills & Procedures

Investigate addition of an integer and its additive
inverse.

like terms by modelli I
expression.
Investigate tessellations found in objects, art, or
architecture.

Investigate strategies for determining a value of
the independ table of a furiclion Biven the

corresponding value of the dependent variable.

Investigate strategies for determining a value of the

independent variable of a function given the corre-
ling value of the dependent variable.

INVESTIGATE
Alberta 4-6 Math Curriculum

ES/ERL

Alberta Regional Professional
Development Consortia

INVESTIGATE

Alberta 4-6 Math Curriculum

E®

Alberta Regional Professional
Development Consortia




To best support learners, student action verbs should be explicitly taught,
modeled and practiced through multiple experiences. The illustrative
examples can provide clarification about how student understanding

might be developed. It is important to reference the curriculum to view
the entire context of the Learning Outcome and related KUSPS.

llustrative Examples

Skills and Procedures (4Né): Investigate percentage in familiar situations.

Students can investigate percentages through Gizmos (Part-to-Part and Part-to-Whole Ratios). Through
a series of interactive simulations, students will develop an understandlng percent, fractions and
decimals in relationto a ber line and xpress them as nts. This learning experience includes
student access to the simulation, a teacher guide, a student exploration page with an answer key and a
vocabulary page.

Learning Outcome 6N1.1: Students investigate magnitude with positive and negative
numbers.

MATH TALK (A learning experience where students focus on vocabulary, make connections and use
reasoning to justify a response.)

Each image on the following page shows examples of real life contexts where positive and negative
integers are used. Havestudm'smwstmteandtisctssonemmgemeatahmAsksmdents

* What questions could you ask about the information that you see?

Alberts 4 Math i E® s

To best support learners, student action verbs should be explicitly taught,
modeled and practiced through multiple experiences. The illustrative
examples can provide clarification about how student understanding

might be developed. It is important to reference the curriculum to view
the entire context of the Learning Outcome and related KUSPS.

Bank Statement

Description Money Out Money In

ATM {withdrawaly

Depost (chegor
#0001

Saip the Dishes.

P $40.00

shee Purchase

withd $i00.00

Hoodie Purchase
(withdrewal)

References
Gizmos. (2019). Part-to-part and Part-to-whole Ratios. Gizmos.
https:/curriculum.learnalberta.ca/resources/permalink/UTJOHZN7 2kmY-szZXX4viNw

INVESTIGATE
Alberta 4-6 Math Curriculum
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Favourite Animals

tenths place.
Willit staya 3 or
move up to a 4?

What is the Approximate Population of Alberta Cities?
Population
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10, 000 people.




Resource Componen+9

Glossary for Student Action Verbs

~ Alberta’s K-6 Math Curriculum I NVESTI GATE @

This interactive glossary and associated resources were developed to help provide clarification, context and support for teaching of the To carry out a formal Inquiry or a sustalned open-ended exploration In order to uncover
verbs in Alberta Education’s K-6 Math Curriculum (2022). facts and draw new concluslons about data and Information.

o Definition Investigating requires students to use
*Indicates that there is a hyperlinked toolkit. mathematical knowledge and reasoning
to complete a series of tasks connected to

&

. s the content. Investigating is a process in

mm“ ‘To combine two or more addends (numbers/quantities) together to get a sum. L .r - which students have mul

e opportunities over time to explore
ek 2 Through investigation, students will be
mmm To use mathematical knowledge in various situations. able to draw new conclusions and gain a
— more thorough understanding of a math
n 'o come close to, or be similar to, something in quality, nature, or quantity. The table below shows where investigate is included as student action within Alberta’s 4-6 Math curriculum.

Skills & P To best support learners, student action verbs should be explicitly taught,

Tessellations?

Grade Level Leaming Outcomes

modeled and practiced through multiple experiences. The illustrative
Investigate patternsin examples can provide clarification about how student understanding
natural numbers by 10,10 might be developed. It is important to reference the curriculum to view
Investigate strategies for the entire context of the Learning Outcome and related KUSPS.
uotients.

lllustrative Examples

odel
communicate’ To convey knowledge and understandin ‘ ::m te preservationd
| cnuationwithout anunknd]  Skils and Procedures (4N6): Ivestigate percentage in familarstuations.
To consider the qualities of two or more T Students can investigate percentages through Gizmos (Part-to-Part and Part-to-Whole Ratios). Through
similarities or differences. Fibonaediseqmce. a series ofinteractive simulations, students will develop an understanding of percent, fractions and

S decimalsin relation to a number line and express them as equivalents. Thi leaning experience ncludes
To form, combine, or put together. !""-“:::;_ sibility by student access to the simulation, a teacher guide, a student exploration page with an answer key nd a
Student Action Verbs

incl Vocabulary page.
Alberta K-6 Math Curriculum

Investigate the compositic
& it fithin 1 usir
To determine after et Sudensimeststesmmctrysssgsometic | o oo
2 ens o oo
know Lak 3 inverse operations on bo

ghtful consideration.

INVESTIGATE
Alberta 4-6 Math Curriculum

Learning Outcome 6N1.1: Students investigate magnitude with positive and negative
numbers.
MATH TALK (A learning experience where students focus on vocabulary, make connections and use
reasoning to justify a response.)
Student Action Verbs Alberta Regional Professional Each image on the following page shows examples o rl fe contexts where positive and negative
Alberta 4-6 Math Curriculum Development Consortia integers are used. Have students investigate and discuss one image one at a time. Ask students.
‘open-ended questions, such as:
* Whatdoyou noice?
* What do you wonder?
« What questons coud you ask about th informaion thatyou see?

s HO@ BB SpSpmmire



CLARITY about student Actions

ANYZ E The Learning Outcome states what the

[view K-3 toolkit view 4-6 toolkit|
' learner must know, understand and do.
To consider in detail for the

pUrpEsE T NInE When teachers have c\ari’ry about the

meoaning of the verbs in the context of the
curriculum, they are able to more
ePPechive\y desiﬁn learning ond assessment
et SrEml  Hlrmmume opportunities.

Development Consortia

meaning or relationships,
and to identify patterns,

similarities, and differences.

Students analyze expressions ond
solve dlgebraic equations. (ar. ©)




If | round...

Willit staya 3 or d
move up to a 4? oO

What is the Approximate Population of Alberta Cities?
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Cognitive Levels of Verbs

DOK

LEVEL 1

Recall

W Basic recall of
information,
such as a fact,
definition,
term, or
procedure

W Requires
students
to follow a
formula or

recipe

Keywords:

| |dentify
W Recall

LEVEL 2

Skills & Concepts

W Complete multiple
steps in order to
find a solution

W Requires students
to make informed
decisions about
problem-solving
and procedures

Keywords:

W Classify

W Organize

W Estimate

W Collect and
display data

LEVEL 3

Strategic Thinking

W Reasoning,
planning, using
evidence, ora
higher level of
thinking

B Requires
students to draw
conclusions from
observations

Keywords:

W Justify
| Explain
W Draw conclusions

DEPTH OF KNOWLEDGE

SNAPSHOT

LEVEL 4

Extended Thinking

RA
KN

® Complex
reasoning,
developing, or
thinking over a
period of time

W Requires
students to
design and
conduct an
experiment

Keywords:

B Relate
= Make
connections

show
Juage complete

; oIEg " | ise
doce, (SR ¢
decide | Gompane s
Comneh, rate \Nidentitgh, |
L xe— ustrate
plany, oo confrast solve

categrize

design
examine

Synthesizing
Retrieval Representing

Recognizing Integrating
Recalling Symbolizing

Knowledge

Executing

Knowled

Information

Mental Procedures

A BLOOMING BUTTERFLY
£ et by e ek e Boom & L At

Knowledge
Utilization
Decision Making
Problem Solving
Experimental Inquiry
Investigating

Matching
Classifying
Error Analysis
Generalizing
Specifying

Domain

Physical Procedures


https://blog.edmentum.com/webb%E2%80%99s-depth-knowledge-framework-basics
https://blog.edmentum.com/webb%E2%80%99s-depth-knowledge-framework-basics

Learner Outcome
or Skil and Procedure

Level of Cogpnition

Students investigate symmetry as a
geome’rr'ic Pr'oper"ry.

Students represent and apply equality in
muH-iPIe ways.

Matching, Classifying, Anatyzing Errars,

Genwealizing, Specilying

Students explain location and movement
in relation to PosH-ion in the Cartesian
Plane.

Students recoghize symmetry in

hature.
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What is the Approximate Population of Alberta Cities?

City Population

LA L LL LY

One leaf =

Cold Lake @ ¢ 10, 000 people.

| predict
that the
plant will...
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Glossary for Student Action Verbs
~ Alberta’s K-6 Math Curriculum

This interactive glossary and associated resources were developed to help provide clarification, context and support for teaching of the
verbs in Alberta Education’s K-6 Math Curriculum (2022).

Grades

found Definition
s";‘g‘:‘s *Indicates that there is a hyperlinked toolkit.
4,56 3|'(1‘;' ,5,2,6 add To combine two or more addends (numbers/quantities) together to get a sum.
235 o | anaiger  [Tocomderi deal o e puessof g RO greiis, and o
3,46 | 2,4,6 apply* To use mathematical knowledge in various situations.
4,56 assess To determine (or decide) something'aiter conside@tion.
2 approximate To come close to, or be similar to, something in quality, nature, or quantity.
5 calculate To determine the amount or number of something mathematically.
5 categorize To assign to a category.
3,4,5 ssify To arrange into groups based on one or more attritbutes or properties.
1 collaborate To work together on an activity/task to produce, build, or create something.
-'2_, 3,6 collect To gatherdata‘and‘lor inforamtion, etc., from people or sources.
2,4 communicate* |To convey knowledge and understanding to another.
K 1,2, To consider the qualities of two or more things or sets, in order to discover
3,4,56 ae similarities or differences.
K, j’ 2 compose To form, combine, or put together.
Student Action Verbs

Alberta K-6 Math Curriculum

il 441 € Alberta Regional Professional
‘ , :88 EEDe I_Il . \é ® Development Consortia 1

Def—inina the Verbs Within the Alberta Context ..



https://drive.google.com/file/d/1liKA24KzwPIG_j3jSBw9zZNrH1q8Bz2Z/view?usp=sharing

ASSESS

To determine after 20X6 160, To find a solution or an T counted 11

pieces done.
1 must have 5 left.

thoughtful consideration. answer.

Alberta Regional Professional
Development Consortia

Student Action Verbs + eoe
Alberta 4-6 Math Curriculum ‘ , 233 .Il.l eg

To change a value or I slept from
9:30 p.m. to 6:30 am-

expression from one form L o S

did you sleep last night?
to another.

SpAo) UoIHUIa(

To assign to a category. To determine the value,

significance, importance, T (10+2)+4=?
of operations

or quality of something. o solve that.

Alberta 4-6 Math Curriculum

Student Action Verbs K Alberta Regional 4
é egional Professional " e
Alberta 4-6 Math Curriculum l* Development Consortia Student Action Verbs ‘ , ° ﬁ Alberta Regional Professional
X 3

Development Consortia




licitly taught,
lllustrative
arstanding
um to view

Grade 5

Add or Subtract
(whichever comes first)

EVALUATE HE 444 f ¥ plberta Reglonal Professional
Alberta 4-6 Math Curriculum ¥Erta 4-6 Math Curriculum ‘ / :38 @ Il.l %‘ww;ﬂ:ﬁn‘:?onznﬁwm




EVALUATE ®

To determine the value, significance, Importance, or quality of something.

In Mathematics, evaluating requires
students to “find the value of” or

1 can use order (10+ 2) +4=? “calculate the value of". A value refers

‘:;‘;%m‘g::: i J| tothe worth or numerical
representation of an object, quantity,
or expression. For example, to evaluate
an algebraic expression means to find
the value of the expression when the
variable is replaced by a given number.

The table below shows where evaluate is included as student action within Alberta’s 4-6 Math curriculum.

Grade Level Learning Outcomes Skills & Procedures

Students evaluate the use of scale in graphical repre- | Evaluate expressions according to the order of
sentations of data. operations.

ical expressions involving addition or
subtraction in parentheses according to the order of
Grade 5 Operations,

an algebraic expression by ituting a
given number for the variable.

pr
in parentheses and powers according to the order of
operations.

To best support learners, student action verbs should be explicitly taught,
modeled and practiced through multiple experiences. The lllustrative
examples can provide clarification about how student understanding

might be developed. It Is Important to reference the curriculum to view
the entire context of the Learning Outcome and related KUSPS.

lllustrative Examples

Skills and Procedures (5A1.1) Evaluate numerical expressions involving addition or subtraction in
parentheses according to the order of operations.
1. Have students watch a video on order of operations. For example, Math Antics- Order of Operations or
Khan Academy's “Intro to Order of Operations”.
2. Tell students that they are going to be using parenth in the expressions they eval Parenth
are a grouping symbol, indicated by:

Tell students that the rule changes when an expression has p which is to evaluate operations
in parentheses before other operations.
. Provide students with an example, such as:
Ashmer and Ana were asked to evaluate the following numerical expressions.
4x(2+5-9

. Their solutions are as shown below:

4x(2+5)- 9 © 4x(245)-9
4x7-9 ] 8+5-9
28-9 ' 13-9
= 19 ) L — 4
. There can only be one correct answer. Who do you think did it right? Is it Ashmer or Ana?
Have students discuss and share answers.
Let’s find out how Asmer did it right!
Werk on th ulations inside the

4x(2+5)-9 parentheses.
4x7 -9
Follow the rule working from LEFT to RIGHT

Multiply or Divide
(whichever comes first)

Add or Subtract
(whichever comes first)

. Provide more numerical exp!

EVALUATE oee Alberta Regional Professional
Alberta 4-6 Math Curriculum E® s @ ih '%‘Me’l‘:pm‘:nﬂomnn‘i? .

EVALUATE e eee 3
Alberta 4-6 Math Curriculum . V4 HH m Ill %S‘.‘:’.&m@mﬁm‘

SHH|0O0_L A8YyDova |




Resources to Support the

Teaching and Learning of Math Verbs
Alberta K-3 Curriculum (2022)

Student Action Verbs
Alberta K-3 Math Curriculum

M
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bit.ly/467ITCS
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Grade 4

How can equality create opportunities to reimagine number?

Students represent and apply equality in multiple ways.

Knowledge

Understanding

Skills & Procedures

An expression can include multiple
operations.

The conventional order of
operations provides a set of rules
for evaluating expressions,
including the following:

e Multiplication and division are
performed before addition and
subtraction.

e Multiplication and division are
performed in order from left to
nght.

e Addition and subtraction are
performed in order from left to
nght.

There are infinitely many
expressions that represent the
same number.

The order in which operations are
performed can affect the value of an
expression.

Evaluate expressions according to
the order of operations.

Create vanous expressions of the
same number using one or more
operations.

Equations can be solved through a
process of adding, subtracting,
multiplying, or dividing the same
number on both sides of the
equation (preservation of equality).

An equation is solved by
determining an unknown value that
makes the left and right sides of the
equation equal.

Write equations involving one
operation to represent a situation.

Investigate preservation of equality
using a balance model.

Investigate preservation of equality
using an equation without an
unknown value.

Apply preservation of equality to
determine the unknown value in an
equation, limited to equations with
one operation.

Solve problems using equations,
limited to equations with one
operation.




STEP I _Teacher Clar'H'y

Unpack the vocabulary at the START
ofF your Planhing
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When teachers have clarity about the
meaning oF the curriculum incluc(ina the
concepts and verbs in the context of the
curriculum, they are able o more
eP«Cechively desian learning and assessment
opportunities. As students practice these
skills and engage in multiple learning
experiences, both within and across
subject areas, they wil retain and be able
to apply unc/er'gv‘anc/ing From year to year

&4
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Students represent and apply equdlity in multiple ways. (ar.4)

Knowledge

Understanding

An expression can include multiple operations.

The conventional order of operations provides a set of
rules for evaluating expressions, including the
following:

e  Multiplication and division are performed

before addition and subtraction.

e  Multiplication and division are performed in
order from left to right.

e Addition and subtraction are performed in
order from left to right.

e Equations can be solved through a process of
adding, subtracting, multiplying, or dividing the
same number on both sides of the equation
(preservation of equality).

There are infinitely many expressions that represent
the same number.

The order in which operations are performed can
affect the value of an expression.

An equation is solved by determining an unknown
value that makes the left and right sides of the
equation equal.




Students represent and apply equdlity in multiple ways. (ar.4)

Skills and Procedures

Evaluate expressions according to the order of operations.

Create various expressions of the same number using one or more
operations.

Write equations involving one operation to represent a situation.
Investigate preservation of equality using a balance model.

Investigate preservation of equality using an equation without an unknown
value.

Apply preservation of equality to determine the unknown value in an
equation, limited to equations with one operation.

Solve problems using equations, limited to equations with one operation.




Grade Four: Algebra

Organizing Idea: Algebra: Equations express
relationships between quantities.

Guiding Question: How can equality create opportunities to
reimagine number?

Learning O Stud

ts represent and apply equality in multiple ways.

Understanding(s): ( K & SPs support students working towards these understandings-which in turn leads to your ability to
determine summative assessment of the LO)

4A11 There are infinitely many expressions that represent the same number.

4A11 The order in which operations are performed can affect the value of an expression.

4A1.2 An equation is solved by determining an unknown value that makes the left and right sides of the equation equal.

Knowledge: Skills and Procedures:
4A1.1 An expression can include multiple 4A11. Evaluate expressions according to
operations. the order of operations.

4A1.1 The conventional order of operations provides a
set of rules for evaluating expressions, including the

4A1.1. Create various expressions of the same number using
one or more operations

following:
e Multiplication and division are performed before 4A1.2 Write equations involving one operation to represent a
addition and subtraction. situation.
e Multiplication and division are performed in order
from left to right. 4A1.2 Investigate preservation of equality using a balance
e Addition and subtraction are performed in order model
from left to right.

4A1.2 Investigate preservation of equality
using an equation without an unknown value.

4A1.2 Equations can be solved through a process of
adding. subtracting multiplying. or dividing the same
number on both sides of the equation (preservation of

4A1.2 Apply preservation of equality to determine the
unknown value in an equation. limited to equations with

Developed by ARPDC facilitators: T. Leslie and K Waugh-Motoska

equality). one operation.
4A1.2 Solve problems using equations. limited to equations
with one operation.
Action Verbs: (these require explicit teaching and modeling. Math Terms and Concepts (Identify the nouns/terms which are
and provide focus for student: ing i integral to student understanding)

from the LO (must be included in summative
assessment)
from the Skills and Procedures

from the LO:{must be included in summative assessment)
from the Skills and Procedures: (part of formative and./or
summative assessment)

= Represent e Equality
« Apply e Expressions
= Evaluate e Equations
* Create e Operations
: :’”’“’t_ ie e Order of Operations
% Sot' b vees o e Preservation of equality
e Unknown value
Additional Vocabulary:
Addition



https://docs.google.com/document/d/11vZg3ACwJsRgAI9kd1Mgm62zHMh2gKx6DwuREqnmCck/edit?usp=sharing
https://docs.google.com/document/d/11vZg3ACwJsRgAI9kd1Mgm62zHMh2gKx6DwuREqnmCck/edit?usp=sharing

Students represent and Ver-bg’ Ver'bg 3 \/er'bs

aPPIy equali+y in mul+iPIe ways.

The Learning Outcome verbs indicate
expthrI\/ wha+ the learner must know,
understand and do in order to

= m— demonstrate learhing b\/ the end of the
. - learning,

The verbs in the sSkills and Procedures
—— . tell you the way in which students wil
Note: Within the skills and Procedures, demonstrate Iear'nlna of the Knowled

verbs used express the type of action
the student takes to lear'+ny, practice and and under 9+a”J”1g9

be -Forma+ive|y assessed clur'ing the onh which the LO is based. =

Iear'ning process. P
@ (29



REPRESENT

To demonstrate a mathematical concept through pictures, diagrams,
models, manipulatives, symbols, words, etc.

00

Representing indicates that students
are showing their knowledge and
understanding. For example,
representing a story problem using an
equation and/or manipulatives, or
choosing which coins might be used
to purchase a chocolate bar. When
students express the same concept in
different forms it helps to clarify their
understanding.

APPLY

To use mathematical knowledge in various situations, such as problem

solving.

$:6:, 9 12

3x4=12

| can use skip
counting to
multiply

Applying requires that students

use a fact, procedure, rule or strategy
to answer a math question. When
applying knowledge and
understanding, it often helps students
to recall previous experiences in
which a method, strategy or
procedure was useful. For example, a
student who has learned how to skip
count, may apply that strategy to solve
a multiplication problem.




ARPDC Interactive Vocalaular'y Document

Alberta Regional Professional

Mathematics Kindergarten to Grade 6 Curriculum

8 Pevebgn_went Cg{lsoma & Financial Literacy for K-2
Organizing |dea
Learner Outcome
Grade \ //
~KN1.2.
.
Row of Understanding
= Kindergarten Grade 1 Grade 2

Organizing Idea
Guiding Question

Leamning Outcome

Number: Quantity is measured with numbers that enable counting, labelling, comparing, and operating

How can quantity contribute meaning to daily life?

KN1.1 Children FI¥ESTEW quantities to 10.

How can quantity be communicated?

1N1.1 Students and quantities to 100.

How can quantity contribute to a sense of number?

2N 1.1 Students EREIVEL quantity to 1000.

Knowledge Understanding Skills & Procedt K L Skills & P K [o] Understanding Skills & Procedures
Quantity can be Quantity can be the Recognize anumber | A numeral is a symbol| Quantity is expressed | Represent quantities | Any number of There are infinitely Represent quantities
represented using number of objects in a| of familiar objects as | or group of symbols in words and using words, objects in a set can many natural using words and

sef. a quantity. used to represent a numerals based on numerals, objects, or | be rep bya natural numbers.
objects number. pictures.
pictures Represent a quantity Every digit in a natural| Identify the digits
words in different ways. The absence of Quantity in the world| Identify a quantity of | The values of the number has a value representing
numerals quantity is is represented in| 0 infamiliar places in a four-digit | based on its place. thousands, hundreds,
Relate anumeraltoa | represented by 0. multiple ways. situations. natural number are tens, and ones based
specific quantity. thousands, Each natural number | on place in a natural
hundreds, tens, and | IS associated with number.
ones. exactly one point on

the number line.

Places that have no Relate a number,
value within a given including zero, to its
number use zero as a position on the
placeholder. number line.

The number line is a

spatial representation

of quantity.



https://drive.google.com/file/d/19yxN_i6FN1uxP2SGeJggTXIg_cTgj3CR/view?usp=sharing
https://drive.google.com/file/d/19yxN_i6FN1uxP2SGeJggTXIg_cTgj3CR/view?usp=sharing

STEP 2: Be Intentional
Plan multiple learning lessons for

students to practice the student action.
Use the verb in student activities.

46



i than looking up words in a dictionary and ~
& using the words in a sentence. Vocabulary is E Saatss
i acquired incidentally through indirect '

exposure to words and intentionally
through explicit instruction in specific
words and word-learning strategies.”




INVESTIGATE -

Students represent

To carry out a formal inquiry or a sustained open-ended exploration in order to uncover
facts and draw new conclusions about data and information.

and apply equality in
multiple ways. (ar.4) |

Hmm, |
notice that...

Investigating requires students to use
mathematical knowledge and reasoning

Tessellations?

- to complete a series of tasks connected to
'+ e A
2;3 the content. Investigating is a process in

which students have multiple
opportunities over time to explore
different approaches or strategies.
Through investigation, students will be
able to draw new conclusions and gain a
more thorough understanding of a math
concept or idea.

Preservation of Equality -
'to keep equal’
When Per'ﬁorming the same operation
with the same value to both sides of
the equation the equality is Pr'eserved.

®) KNOWLEDGE

) UNDERSTANDING

Equations can be solved through
a process of adding, subtracting,
multiplying, or dividing the same
number on both sides of the
equation (preservation of
equality).

[An equation is solved by
determining an unknown value
that makes the left and right sides
of the equation equal.

$% SKILLS & PROCEDURES

Write equations involving one
operation to represent a situation.

nvestigate  reservation of
€quality using a balance model.

Investigate preservation of
equality using an equation
without an unknown value.

Apply preservation of equality to
determine the unknown value in
an equation, limited to equations
with one operation.

Solve problems using equations,
limited to equations with one
operation.




ar. 4 Sample Lesson

Skills and Procedure (4A1.2) Investigate preservation of equality using

a balance model.

TASK: Here is a balanced scale. How many blocks have to be in
the bag? What would happen if you removed removed a block
from the left. What would happen if you added a block on the
left? Investigate and use your intuition about balance to solve
some problems. Write each step along the way.

® KNOWLEDGE

Equations can be solved through
a process of adding, subtracting,
multiplying, or dividing the same
number on both sides of the
equation (preservation of
equality).

5{' SKILLS & PROCEDURES
Write equations involving one

operation to represent a situation.

Investigate preservation of
equality using a balance model.

Activity taken from

https://contrib.pbslearningmedia.org/WGBH/conv2
0/mgbh-int-balance/index.html



Title: Balancina Scales to Solve Ealuaﬁor\s

How mahy blocks are in the bag?

Balancing Scales To Solve Equations

& Interactive Grades: 3-5, 6-8 Collection: Math at the Core: Middle School ¥
B o0

sha:jlink % %
T
e t#

About  Standards
|

Predict the number of blocks you need to equal the weight of one bag and
then test your theory. This interactive exercise focuses on using critical thinking cd -,
skills to add and subtract items on the scales to achieve balance and visual s

Open Instructions

INTRO Problem: A (' B ‘ (@ ‘ Open Hint

problem solving.



https://contrib.pbslearningmedia.org/WGBH/conv20/mgbh-int-balance/index.html

Students represent

and apply equality in
muttiple ways. (ar.4)

Ny

Grade Four Focus

The order of operations is
the rule that tells us the
sequehce in which we should
solve an expression with
multiple operations.

Order of Operations

———

M x MULTIPLY

A + ADD
S - susTRACT

EVALUATE

To determine the value,
significance, importance,

or quality of something.

1 can use order
of operations
to solve that.

(10+2)+4=?

Student Action Verbs
Alberta 4-6 Math Curriculum

Eers

1l
238 ) M

Alberta Regional Professional
'* Development Consortia

®) KNOWLEDGE

£ UNDERSTANDING

fn expression can include
multiple operations.

The conventional order of
operations provides a set of rules
( for evaluating expressions,
including the following:

« Multiplication and division are
performed before addition and
subtraction.

« Multiplication and division are
performed in order from left to
right.

« Addition and subtraction are
performed in order from left to

There are infinitely many
expressions that represent the
same number.

The order in which operations are
performed can affect the value of
an expression.

#% SKILLS & PROCEDURES

Evaluate e xpressions according to
the order of operations.

Create various expressions of the
same number using one or more
operations.



https://www.splashlearn.com/math-vocabulary/algebra/order-of-operations

ar. 4 5ample _esson

Skills and Procedure (4A1.1) Evaluate expressions according to the order of operations.

Jadon and Cory were asked to evaluate the
frollowinﬁ expression.

3+4x2 Order of Operations in Grade 4

Their solutions are as shown here
- Multiplication and Division Left to right ,

whichever comes first.

Jadon Cory >

3+4x2 3+4x2 Addition and Subtraction
Left to right , whichever comes first.

7x2 3+8

14 11

There can only be one correct answer. Who do you
think. is righ’r? Evaluate and explain your +hinl<ing.
Continue with additional expressions.



Favourite Animals
L2 m % e
e L%

tenths place.
Willit staya 3 or
move up to a 4?

If | round...

What is the Approximate Population of Alberta Cities?

LY

Population

One leaf =
10, 000 people.




What does it mean to Investigate’?

| use my knowledge and reasoning to complete my work.

| review all the information | have gathered to make a judgement
about my new learning.

| can make connections to other contexts.

| can justify my understanding to others based on my learning
experiences.



Create a Visual Wall with Student Math Exemplars

| can investigate patternsin
multiplication and division of natural

numbers by 10, 100, and 1 000. INVESTIGATE ®

To carry out a formal inquiry or a sustained open-ended exploration in order to uncover
facts and draw new conclusions about data and information.

| can investigate strategies
for estimation of products
and quotients.

Investigating requires students to use
mathematical knowledge and reasoning
to complete a series of tasks connected to
the content. Investigating is a process in
which students have multiple
opportunities over time to explore
different approaches or strategies.
Through investigation, students will be
able to draw new conclusions and gain a
more thorough understanding of a math
concept or idea.

Tessellations?

| can investigate percentage in familiar
situations.

o

100%
I \

ALE f‘oeoee T %
up to | o w7l wh
%, Lo00® i Q
) —~— Y\ W% 4% 8% 9% 2

pioy ARE R o7 Y XX XX,




What does it mean to investigate
preservation of equoality?




Have Students Use Journals

Vocabulary Journal Prompts
What does it mean to investigate ?

Use pictures, words, symbols etc.

Frayer Model

What does investigate mean? (Teacher What does investigate mean in my own words.

Definition)

/

What can be investigated in math?

What is a non-example of
investigate?



https://docs.google.com/document/d/11M5BcgBjAmaezE1eW8l57fC0kwFSwFPZOf4MOUwaFt0/edit?usp=sharing

Provide students with a prompt and have them create a
video demonstrating their understanding.

What does it mean to investigate preservation of equality
using a balance model?

Or

How would you evaluate the following expressions. Explain EVALUATE
your process. Todeterminethe value,

significance, importance, Tiare e (10+2)+4=2
of peratons

or quality of something. Lok 58

BO /i S8




Assessment with a Performance Task

A performance task includes learning activities and assessments that require students to produce a
product that demonstrates their understanding and proficiency.

The product that is created, as a result of the performance task, provides the teacher with the
necessary evidence to assess their learning (summative).

It is an excellent way to assess knowledge, understanding and skills as a result of multiple learning
activities.

Students are asked to do more than recall knowledge with performance tasks. They are asked to apply
what they know to a new problem.

These tasks typically don’t have one solution. Problems are open ended and allow for different
pathways to arrive at feasible solutions.

An excellent opportunity to demonstrate the process or ‘put into action’ multiple verbs. .



TASK: Provide students with small colored containers, counters/pennies and a balance

scale. Have students model the preservation of equality using the balance scale. Choose an
equation. Balance the equation. You can use addition,subtraction, multiplication or division.
Create a Flipgrid video to record the process and explain how equality is applied in the

preservation of equality.

QL%@J

performance task

= penny

= a dosed fim
container
filed with
5 pennies

Learning Outcome: Students represent and apply ec

cLow (M)

‘F_ﬁ‘_

SUCCESS CRITERIA

ty in multipl y
GROWI%

| can investigate
preservation of equality
using a balance model.

| can investigate preservation
of equality using an equation
without an unknown value

| can balance an equation
(addition, subtraction,
multiplication or division)

| can use Flipgrid to
explain the process and
how equality is applied in
preservation of equality.



https://docs.google.com/document/d/1BGnYgX34Mj1Gu9JFmpbOjOw1GFeNilz-9yCnZIlepZw/edit?usp=sharing

Favourite Animals

h

If | round...

17.386

The " isin the

tenths place.
Willit staya 3 or
move up to a 4?

What is the Approximate Population of Alberta Cities?
City Population

e 400440 (

One leaf =
10, 000 people.
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Glossary for Student Action Verbs
~ Alberta’s K-6 Math Curriculum

This interactive glossary and associated resources were developed to help provide clarification, context and support for teaching of the
verbs in Alberta Education’s K-6 Math Curriculum (2022).

Grades e
found Definition
within *Indicates that there is a hyperlinked toolkit.
Ss & Ps
K, 1,2, . AHERAG o R
4,56 add To combine two or more ( quantities) tog to get a sum.
3,4,56 —
2,3,4, ” To consider in detail for the purpose of finding meaning or relationships, and to
56 g analyze identify patterns, similarities, and differences.
3,4,6 | 2,46 apply* To use mathematical knowledge in various situations.
4,56 assess To determine (or decide) hing after iderati
2 approximate To come close to, or be similar to, something in quality, nature, or quantity.
5 calculate To determine the amount or number of something mathematically.
5 categorize To assign to a category.
3,4,5 classify. To arrange into groups based on one or more attritbutes or properties.
1 collaborate To work together on an activity/task to produce, build, or create something.
‘ 2,3,6 collect To gather datg;andior inforamtion, etc., from people or sources.
2,4 communicate™ |To y knowledge and understanding to anoth
K, 122, R are | To consider the qualities of two or more things or sets, in order to discover
3,4,5,6 similarities or differences.
K’31’62' compose To form, combine, or put together.
Student Action Verbs ‘ / ::g II E Alberta Regional Professional
Alberta K-6 Math Curriculum X @00 EEDQ || [} o \é ® Development Consortia 1

Def—inina the Verbs Within the Alberta Context ..



https://drive.google.com/file/d/1liKA24KzwPIG_j3jSBw9zZNrH1q8Bz2Z/view?usp=sharing

Alberta Regional Professional
'cg\)g° ' Development Consortia

Future Sessions




Resources to Support the

Teaching and Learning of Math Verbs
Alberta K-3 Curriculum (2022)

Student Action Verbs
Alberta K-3 Math Curriculum

M
... (\
322 (@ 1l -CE§ Alberta Regiona! roessona

bit.ly/467ITCS



http://bit.ly/467ITCS
http://bit.ly/467ITCS

* New ARPDC WEBSITE - Curriculum Supports

English | Frangais
Alberta Regional Professional
s STl Youl B

“ Learning Opportunities New Curriculum Resources ARPDC Blog General PD Resources ARPDC Learning Portal AboutUs I

Unlocking Potential, Empowering Teachers!

=9 | - <L 1\ Welcome to the New Curriculum Professional Learning Resources website. We have begun the upload process, more resources will be regularly added in the days and months ahead.
2 ew urrlcu um As the library grows you find resource activities, videos, websites and other learning materials to assist in teaching the Alberta New Curriculum.
B H f !
esources Website Y v

Search All Resources
ARPDC consultants across the province are busy preparing for Gr. 4-6 curriculum Sk i oot
implementation support resources. All current K-6 New Curriculum resources are
o 5 = Select Y Subject Area
available at the www arpdc ab ca via the New Curriculum Tab. b

@% MATHEMATICS Science
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o T ————————————
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https://arpdc.ab.ca/focuses/math/?site_language=english
https://arpdc.ab.ca/focuses/math/?site_language=english
https://mailchi.mp/nrlc/provincial-learning-opportunities-from-arpdc-9119370?e=eac608d7d4
https://mailchi.mp/nrlc/provincial-learning-opportunities-from-arpdc-9119370?e=eac608d7d4
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AlbertaRegionalConsortia

Reach me at

+amm\,/.leslie@er|c.ca



mailto:Tammy.Leslie@erlc.ca

Reminder for Day Four

@
'(\ﬂ " Alberta Regional Professional
o » Development Consortia

Adult learning for students’ sake




