


Grade 9 Applied: Content and Reporting Targets

Across the strands and the terms
Problem Solving, Reasoning, Communicating, Technology, and Computing - expectations to be applied to any/all content clusters.

Introductory Unit Unit 1 Unit 2 Unit 3 Unit 4 Unit 5
Analytic Geometry* Number Sense and Number Sense and Number Sense and Number Sense and Number Sense and
o Graphs on the Algebra* Algebra* Algebra* Algebra* Algebra*

xy-plane o Fractions, integer ® Powers o Equation solving in o Equation solving in o Formalization of

e Hand-drawn graphs

and equation
concepts
Relationships*
o Numerical and
graphical models
Measurement and
Geometry*
o Optimization
e Composite 2-D
shapes

Relationships*
e Linear vs. non-
linear graphs

context

Relationships*

o Linear relationships

Analytic Geometry*

* Rate of
change/slope

e Initial conditions

o Graphs of linear
relationships using
rate of change and
initial conditions

o Equations of linear
relationships in
context

context
Measurement and
Geometry*
 Plane geometry

concepts

algebraic concepts

Relationships*

e Connection and
application of
algebraic models

Analytic Geometry*

e Equations of lines

Measurement and

Geometry*

e Connection and

application of
algebraic models

Rationale

Using the first 3 or 4
days as introduction:
e Accommodate
possible change in
class lists and
absenteeism in the
first week.
Working on small
content targets
rather than
beginning larger
content targets
during this period
reduces frustration.
It is worthwhile to
take this time to
establish positive
classroom norms of
behaviour and
cooperative learning
routines.

This is an
opportunity to help
students develop a
positive view of
secondary school
mathematics and
themselves as
mathematics
learners.

Positioning
Measurement first:

o Measurement
activities provide
the opportunity for
authentic tasks that
appeal to kinesthetic
learners, appropriate
at the beginning of
the Grade 9 Applied
program, when
students are making
the transition to
secondary school
and before algebraic
skills are well
developed.
Teachers can
observe students’
reasoning,
representing, and
problem-solving
skills in contexts
that can be
illustrated with
concrete materials
and visual
representations.
Optimization
problems provide
meaningful contexts
for use of numerical
and graphical
models and for
combining fractions
with integers and
equations.

Progression from
Unit 1 and setting
the stage for Unit 3:
o Students build on
inquiry skills
developed and
extended in Unit 1.
Students formalize
the vocabulary used
to describe
relationships, to
make predictions
and to look for
trends, using given
data sets.
Contextual data
illustrates linear vs.
non-linear
relationships. Some
non-linear
relationships
introduce the
context for work
with powers.
Contexts added to
class discussions
can be referenced in
Units 3and 5 to
clarify questions
about abstractions
with specific
examples.

Care in introducing
abstraction:

o The introduction of
the abstract concept
of a line should be
tied to meaningful
contexts.

A wide variety of
contexts ensures
depth of
understanding and
should appeal to the
wide range of
interests of students.
Students will form
equations of lines
out of context in
Unit 5.

Students develop an
understanding of the
connections
between ‘rate of
change’ in context
and slope of the
linear graph that
represents the
context.
Connections:

o ‘Rate’ and ‘initial
value’/*slope’ and
‘y-intercept’

o The formula for the

relationship between

the two variables in
the context and the
line that illustrates
the relationship
between the
variables.

Positioning

Geometry here:

o Teachers will have
had an opportunity
to establish
appropriate
behaviour and care
in use of
technology.

o Visual and hands-on
activities provide
variety that appeal
to students with
different learning
styles.

Inclusion of
instructional
technology options:
o Depending on the
availability of the
school’s
technological
resources, teachers
may choose to use:
- afull lab
- alimited number
of computers
- teacher
demonstration

Content of this Unit:
o Contextual
problems introduce
the algebraic skills
of polynomials.
Students consolidate
all of their skills and
concepts from the
course.
Connections across
units help students
develop increased
understanding.
Students revisit
algebraic
manipulation in
Grade 10 Applied
Mathematics. Spend
time connecting
algebraic models to
context rather than
on developing
algebraic
proficiency.
Connections:
e Equations and
graphs of lines
o Abstract form
y=mx+band
equations of
relationships studied
in Unit 3

* Strands for reporting purposes.
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Appendix: Curriculum Expectation Clusters

Grade 9 Applied: Number Sense and Numeration

Introductory Unit | Unit 1 | Unit 2 | Unit 3 | Unit 4 Unit 5

Across the strands and the terms

Problem Solving, Reasoning, Communicating, Technology, and Computing — expectations to be applied to any/all content clusters
NA1.01 — determine strategies for mental mathematics and estimation, and apply these strategies throughout the course;

NA1.02 — demonstrate facility in operations with integers, as necessary to support other topics of the course;

NAZ1.03 — demonstrate facility in operations with percent, ratio and rate, and rational numbers, as necessary to support other topics of the course;
NAZ1.04 — use a scientific calculator effectively for applications that arise throughout the course;

NAZ1.05 - judge the reasonableness of answers to problems by considering likely results within the situation described in the problem;

NAZ1.06 — judge the reasonableness of answers produced by a calculator, a computer, or pencil and paper, using mental mathematics and estimation;
NA2.02 — substitute into and evaluate algebraic expressions involving exponents, to support other topics of the course;

NA3.04 — calculate sides in right triangles, using the Pythagorean theorem, as required in topics throughout the course;

NA4.01 — use algebraic modelling as one of several problem solving strategies in various topics of the course;

NA4.02 — compare algebraic modelling with other strategies used for solving the same problem;

NA4.03 — communicate solutions to problems in appropriate mathematical forms and justify the reasoning used in solving the problems.

Combine fraction

Powers

concepts with
integers and
equations

NA2.01 - evaluate
numerical expressions
involving natural
number exponents with
rational number bases;
NA3.03 - solve first
degree equations,

NA2.01 - evaluate
numerical expressions
involving natural
number exponents with
rational number bases;
NA2.03 — *determine
the meaning of negative
exponents and of zero
as an exponent from

Equation-solving in

Equation-solving in

Formalization of

Context

NA3.03 - solve first
degree equations,
excluding equations
with fractional
coefficients, using an
algebraic method.

Context

NA3.03 - solve first
degree equations,
excluding equations
with fractional
coefficients, using an
algebraic method.

algebraic concepts
during
consolidation and
review of course
content

NA3.01 — add and
subtract polynomials,
and multiply a
polynomial by a
monomial;

activities involving
graphing, using
technology, and from
activities involving
patterning;

NA2.04 — represent
very large and very
small numbers, using
scientific notation;
NA2.05 — enter and
interpret exponential
notation on a scientific
calculator, as necessary
in calculations
involving very large
and very small
numbers;

NA2.06 — *determine,
from the examination
of patterns, the
exponent rules for
multiplying and
dividing monomials
and the exponent rule
for the power of a
power, and apply these
rules in expressions
involving one variable;
NA3.05 - substitute
into measurement
formulas and solve for
one variable, with and
without the help of
technology.

NA3.02 — expand and
simplify polynomial
expressions involving
one variable;

NA3.03 - solve first
degree equations,
excluding equations
with fractional
coefficients, using an
algebraic method.

excluding equations
with fractional
coefficients, using an
algebraic method;
NA3.05 — substitute
into measurement
formulas and solve for
one variable, with and
without the help of
technology.

* Expectations that require that students be given the opportunity to learn through inquiry.
Learning through problem solving is also recommended for most other curriculum expectations.
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Appendix: Curriculum Expectation Clusters

Grade 9 Applied: Relationships

Introductory
Unit

Unit 1

Unit 2

Unit 3

Unit 4

Unit 5

Across the strands and the terms
Problem Solving, Reasoning, Communicating, Technology, and Computing — expectations to be applied to any/all content clusters
RE1.01 - pose problems, identify variables, and formulate hypotheses associated with relationships;
RE1.02 — demonstrate an understanding of some principles of sampling and surveying and apply the principles in designing and carrying out experiments
to investigate the relationships between variables;
RE1.03 - collect data, using appropriate equipment and/or technology;

RE1.04 - organize and analyse data, using appropriate techniques and technology;

RE1.05 — describe trends and relationships observed in data, make inferences from data, compare the inferences with hypotheses about the data, and
explain the differences between the inferences and the hypotheses;
RE1.06 — communicate the findings of an experiment clearly and concisely, using appropriate mathematical forms, and justify the conclusions reached,;
RE1.07 — solve and/or pose problems related to an experiment, using the findings of the experiment.

Numerical and graphical |Linear vs. Non-linear Linear Relationships Connection
models Graphs RE2.01 - construct tables of and
RE2.02 — *construct tables of | RE2.03 — determine the values, graphs, and formulas application of
values and scatter plots for equation of a line of_ best fit to r_epresent linear r_elgtions algebraic ]
linearly related data involving for a scatter plot, using an derived from descriptions of wg
direct variation collected from informal process; re_alistic situati_ons inyo!ving Relationships
experiments; RE2.05 — demonstrate an direct and partial variation; contexts
RE2.04 — construct tables of understanding that straight RE2.02 — construct tables of
values and graphs to represent lines represent linear relations v_alues and scatter pI(_)ts for_
non linear relations derived a_nd curves_represent non I|_nearly rglayed data involving
from descriptions of realistic linear relations; direct variation collected from
situations. RE3.02 — describe, in written | experiments;
form, a situation that would RE2.03 — determine the
explain the events illustrated | equation of a line of best fit
by a given graph of a for a scatter plot, using an
relationship between two informal process;
variables; RE2.05 — demonstrate an
RE3.03 - identify, by understanding that straight
calculating finite differences | lines represent linear relations
in its table of values, whether | and curves represent non
a relation is linear or non linear relations;
linear. RE3.01 — determine values of
a linear relation by using the
formula of the relation and by
interpolating or extrapolating
from the graph of the relation;
RE3.02 — describe, in written
form, a situation that would
explain the events illustrated
by a given graph of a
relationship between two
variables;
RE3.03 - identify, by
calculating finite differences
in its table of values, whether
a relation is linear or non
linear;
RE3.04 — describe the effect
on the graph and the formula
of a relation of varying the
conditions of a situation they
represent.
* Expectations that require that students be given the opportunity to learn through inquiry.
Learning through problem solving is also recommended for most other curriculum expectations.
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Appendix: Curriculum Expectation Clusters

Grade 9 Applied: Measurement and Geometry

Introductory Unit |

Unit 1

| Unit 2 | Unit 3 | Unit 4 Unit 5

Across the strands and the terms
Problem Solving, Reasoning, Communicating, Technology, and Computing — expectations to be applied to any/all content clusters

MG3.04 — communicate the findings of investigations, using appropriate language and mathematical forms;

MGZ2.04 - judge the reasonableness of answers to measurement problems by considering likely results within the situation described in the problem;
MG2.05 - judge the reasonableness of answers produced by a calculator, a computer, or pencil and paper, using mental mathematics and estimation.

Optimization
MG1.01 - construct a
variety of rectangles for
a given perimeter and
determine the
maximum area for a
given perimeter;
MG1.02 — construct a
variety of square based
prisms for a given
volume and determine
the minimum surface
area for a square based
prism with a given
volume;

MG1.03 - construct a
variety of cylinders for
a given volume and
determine the minimum
surface area for a
cylinder with a given
volume;

MG1.04 — describe
applications in which it
would be important to
know the maximum
area for a given
perimeter or the
minimum surface area
for a given volume.

Composite 2-D
Shapes

MG2.01 - solve
problems involving the
areas of composite
plane figures (e.g.,
combinations of
rectangles, triangles,
parallelograms,
trapezoids, and circles).

Connection and

application of
algebraic models
using Measurement

and Geometry
contexts

Plane Geometry
MG3.01 — illustrate and
explain the properties
of the interior and
exterior angles of
triangles and
quadrilaterals, and of
angles related to
parallel lines;

MG3.02 - *determine
the properties of angle
bisectors, medians, and
altitudes in various
types of triangles
through investigation;
MG3.03 — determine
some properties of the
sides and the diagonals
of quadrilaterals.

* Expectations that require that students be given the opportunity to learn through inquiry.
Learning through problem solving is also recommended for most other curriculum expectations.
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Appendix: Curriculum Expectation Clusters

Grade 9 Applied: Analytic Geometry

Introductory

Unit Unit 1

Unit 2

Unit 3

Unit 4

Unit 5

Across the strands and the terms

Problem Solving, Reasoning, Communicating, Technology, and Computing — expectations to be applied to any/all content clusters

AG3.05 — communicate solutions in

established mathe

matical form, with clear reasons given for the steps taken.

Graphs on
the xy-plane
AG3.01 - plot
points on the xy
plane and use
the terminology
and notation of
the xy plane
correctly.
Hand-drawn
graphs
AG3.02 - graph
lines by hand,
using a variety
of techniques.

Rate of Change/Slope
AG2.01 - identify practical
situations illustrating slope;
AG2.02 — determine the slope
of a line segment, using the
formula m = rise/run;

AG2.04 — *identify the
properties of the slopes of line
segments through
investigations facilitated by
graphing technology, where
appropriate.

Initial Conditions

AG3.01 - plot points on the xy
plane and use the terminology
and notation of the xy plane
correctly.

Graphing Linear
Relationships Using Rate

of Change and Initial
Condition

AG3.02 - graph lines by hand,
using a variety of techniques;
AG3.03 — graph lines, using
graphing calculators or
graphing software.
Equations for linear
relationships in context
AG3.04 — determine the
equation of a line, given the
slope and y intercept, the slope
and a point on the line, and two
points on the line.

Equations of Lines

AGL1.01 - *determine, through
investigations, the
characteristics that distinguish
the equation of a straight line
from the equations of non
linear relations;

AG1.02 - select the equations
of straight lines from a given
set of equations of linear and
non linear relations;

AG1.03 —identifyy=mx+b
as a standard form for the
equation of a straight line,
including the special cases
X=a,y=b;

AG2.01 - identify practical
situations illustrating slope;
AG2.02 — determine the slope
of a line segment, using the
formula m = rise/run;

AG2.03 - identify the
geometric significance of m
and b in the equation

y = mx + b through
investigation;

AG2.04 - identify the
properties of the slopes of line
segments through
investigations facilitated by
graphing technology, where
appropriate;

AG3.01 - plot points on the xy
plane and use the terminology
and notation of the xy plane
correctly;

AG3.02 - graph lines by hand,
using a variety of techniques;
AG3.03 — graph lines, using
graphing calculators or
graphing software;

AG3.04 — determine the
equation of a line, given the
slope and y intercept, the slope
and a point on the line, and two
points on the line;

AG3.05 — communicate
solutions in established
mathematical form, with clear
reasons given for the steps
taken.

* Expectations that require that students be given the opportunity to learn through inquiry.
Learning through problem solving is also recommended for most other curriculum expectations.
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Interpreting the Lesson Outline Template

it 4: PlaneGetmetry

Lesson Outline equence of Units

Grade 9 Applied

BIG PICTURE
Students will:
L Investigate properties of geometric objects using dynamic geometry software and manipulatives;
e  determine the properties of medians, altitudes, and angles bisectors in triangles;
i rate and exptain the relationship between angles in parallel lines and interior and exterior angles of triafgles and
quadrila

mine some properties of sides and diagonals of quadrilaterals.
IFessons are planned to help students develop and demonstrate the skills and knowledge detailed in the curriculum expectations.

mathematics as described in the Big Picture.
e Since students need to be active to develop understanding of these larger ideas, each point begins with a verb.

e Sample starter verbs: represent, relate, investigate, generate, explore, develop, design, create, connect, apply
Note: Students may have a very broad range of experience with using The Geometer’s Sketchpad®. Skills can be taught as they are

needed for each lesson or alternatively the Unit4Tutorial.gsp file could be used at the beginning of the unit.

e To help students value and remember the mathematics they learn, each lesson is connected to and focussed on important

NOTES outline if lessons are not included
a) While plannin ons, teachers must judge whether or not pre-made activities support development of big ideas and provide

opportunities for students to understand and communicate connections to the “Big Picture.”

b) Catholic Graduation Expectations (CGESs) are included for use by teachers in Catholic schools.

c) Consider auditory, kinesthetic, and visual learners in the planning process and create lessons that allow students to learn in
different ways.

d) The number of lessons in a unit will vary.

e) Grade 9 Applied lessons are based on 75-minute classes. The time/bar graph suggests the fractions of the class to spend on
the Minds On, Action!, and Consolidate/Debrief portions of the class.

f)  Although some assessment is suggested during each lesson, the assessment is often meant to inform adjustments the teacher
will make to later parts of the lesson or to future lessons. A variety of more formal assessments of student achievement could
be added

Download the template at www.curriculum.org/occ/tips/downloads.shtml.
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Grade Level

Day Lesson Title Description Expectations
1 Plane Geometry — ° Review of
Introduction Grade 7 and 8
] o/ Build skills required for future use of Geometry
Lesson included The Geometer’s Sketchpad® (GSP) expectations
MG3.01
P sketches
grovided (See CGE 2a, 5a
/| Unit4Lessonl.gsp)
2 7| What’s So Special? e Bujd investigation skills by dynamic exploration of MG3.04 \
I?]dma;efl Part 1 ggometrical concepts
Ite:;c?n u . ° evelop communication skills and geometric vocabulary CGE 2c¢, 4bctholic
0N | Lesson included Graduate
outline is Expectation
included | csp sketches . wo or three points to describe the content of this lesson. byrc):%%?fgr S
provided (See e | Points begin with a verb. developed
Unit4Lesson2.gsp) *® Individual lesson plans elaborate on how objectives are met. lesson
3 What’s So Special? e Present observations and conclusions from dynamic MG3.04,
Part 2 geometry software explorations RE3.04
Indicates
that this | Lesson included CGE 23, 2c
elerdent | Interior and Exterior | e fough investigation and demonstration examine_the
is Angles of Triangles sum of the interior and exterior angles of triangles a
provided | and Quadrilaterals quadrilaterals using The Geometer’s Sketchpad®
where (assigned activity from Day 4 prepares students for
there is\ further investigation in this lesson)
not a full ° igate the kelationship between the T of sides .
lesson ! €s of a polygon a imterior angles of the List
outline. | are provided (see polygon — this is\an opportunity to connect the CUI’I’ICUJU.m
Unit4Lesson4.gsp Relationships strad and the Measurement and Geometry expectations
iles) Strand More detail is provided with the by code



@)ay 4. Down By the Bb,

Interpreting the Lesson Planning Template

Unit #: Day #: Lesson Title
Same objectives listed in the lesson outline

Descriptio

y the Inquiry Process to a problem that requires an enclosed space
three sides

re the results for a variety of “What if ?”” conditions

Materials used in the lesson

Time column-coded to

Grade level

Grade 9 Applied )

" aterials

~ the three parts of the Suggested student grouping = teaching/learning strategy for the activity.
~ day’s lesson. Assessment
— T~ Opportunities
: . : r'g
Minds On .. ) fole Class - Discussion
N . . Students responses
Pose the q _ - ed a rectangular swimming area at the beach, should consider the
how many sides of the rectangle would you rope off? Explain. Do you effect on the number
suppose this beach swimming area would still be a square? of possible areas
when enclosing an
Mentally engages students at start of class area on three sides.

e | Makes connections between different math strands, previous lessons or groups of lessons, | Encourage students
students’ interests, jobs, etc. to sketch the area.
Introduces a problem or a motivating activity - orients students to an activity or materials.

Indicates assessment opportunities
- - —whatis-assessed/strateayfscoringtoot
Small Groups = Investigation I .
. P WheA returning
St d t d DIStI’IbU =.1L. ' — ed work to
* prudents do garning Skills (Works Habits/Initiative)/Observation/Anecdotal: D Jfdents, consider
mathematics: - - N
reflecting serve as pairs work through the Explore stage of the investigation. Ny
discussing, Whole j _
observing, Briefly reconvene the whole class to check for understanding so tha fsgontses with
investigating, i i i : ucdent names
explori%g g stud.er?ts can proceed with the task from this point. Indicates suggested moved. Selact and
S : Individual > Performance Task assessment ™
creating, listening, - - .
reasoning, making Curriculum Expectations/Performance Task/Rubric: Students comp >
connections, the task independently. (See Assessment Tool 1.4.1.) —
demonstrating
understanding,
discovering,
hypothesizing
o [Teachers listen, Tips for the Teacher
observe, respond These include:
and prompt - instructional hints
Consolioa ) ) - explanations
: Whole Class_é Discussion _ N . _background
Discuss strategies. Introduce the follow-up questions and facilitate a brief - references to
exchange of ideas. resources
- sample responses
e | “Pulls” out” the math of the activities and investigations to questions/tasks

Prepares stud

ents for Home/Further Classroom Consolidation

4

¢’ Concept Practice
Exploration
eflection

C

\Home Activityw-erFrurther Classroom Consotid
erred the question: Which rectangle gives the largest swim

area?
Consider how your recommendation would change if you were asked: Whic,

ngle provides the safest swimming area? or Which rectangle giv
best acce eper water™\_

Focus for the follow-up activity

Download the template at www.curriculum.org/occ/tips/downloads.shtml

~ Meaningful and appropriate follow-up to the lesson
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