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GRADE 9 ASSESSMENT OF MATHEMATICS

ACADEMIC COURSE Comparison of Provincial Results Over Time"T

b0z #-90zis  woorrat | #=g7ise | WES8EiE|

Level 4 10% 11% 13%
Level 3 72% 2% 71%
Level 2 12% 12% 11%
Level | 5% 4% 4%
Below Level | <1% <1% <1%
No Data 1% 1% 1%
At or Above the Provincial Standard* 82% 83% 84%

* There were 95 915 students enrolled in the Grade 9 academic course at the time of the 2013-2014 assessment.

* The Grade 9 assessment is based on The Ontario Curriculum, Grades 9 and |10: Mathematics (revised 2005).

Percentage of All Students at or Above
the Provincial Standard (Levels 3 and 4) Observations

Over Time
* Over the past five years, the percentage of students

taking academic mathematics performing at or above the

85 - .
. o 83% 849 provincial standard has increased by three percentage
o 8 75 points, from 82% to 85%.
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53 65 * In 2013-2014, there was a slight increase (one percentage
o
o 2 point) over the previous year’s percentage of students
55 in academic mathematics performing at or above the
2009- 2010- 2011- 2012- 2013- incial dard
2010 2011 2012 2013 2014 provincial standard.
Assessment Year

* Refer to the EQAO Web site (www.eqao.com) for data from previous years.
T Because percentages in tables and graphs are rounded, and because graphs do not show all reporting categories, percentages may not add up to 100.

} These percentages are based on the actual number of students and cannot be calculated simply by adding the rounded percentages of students at Levels 3 and 4.

For more information, please visit the EQAO Web site, www.eqao.com. EQAQ’s Provincial Secondary School Report: Results of the Grade 9
Assessment of Mathematics and the Ontario Secondary School Literacy Test, 2013-2014 will be released publicly on September 24, 2014.
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Summary of Results

APPLIED COURSE Comparison of Provincial Results Over Time' |

Level 4 7% 7% 7%
Level 3 34% 35% 37%
Level 2 35% 35% 34%
Level | 14% 14% 13%
Below Level | 6% 5% 4%
No Data 5% 5% 5%
At or Above the Provincial Standard* 40% 42% 44%

* There were 38 181 students enrolled in the Grade 9 applied course at the time of the 2013-2014 assessment.

* The Grade 9 assessment is based on The Ontario Curriculum, Grades 9 and |10: Mathematics (revised 2005).

Percentage of All Students at or Above

the Provincial Standard (Levels 3 and 4) Observations
Over Time * Over the past five years, the percentage of students taking
50 applied mathematics performing at or above the provincial
5 40 10% 2% 44% standard has increased by seven percentage points, from
% E 30 ? 40% to 47%.
g3
g3 20 * In 2013-2014, the percentage of students in applied
Q
£ 10 mathematics performing at or above the provincial
0 2009— 2010- 2011— 2012— 2013 standard increased by three percentage points from the
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Assessment Year

* Refer to the EQAO Web site (www.eqao.com) for data from previous years.
T Because percentages in tables and graphs are rounded, and because graphs do not show all reporting categories, percentages may not add up to 100.
} These percentages are based on the actual number of students and cannot be calculated simply by adding the rounded percentages of students at Levels 3 and 4.
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Summary of Results

TRACKING PROGRESS IN MATH FROM GRADE 3 TO GRADE 6 TO GRADE 9

Relationship to the Standard
from Grade 3 to Grade 6 Grade 9 Outcome

Number of students in the cohort: 79 270

Maintained Standard

55 265 students (70%) had met the
provincial standard in both Grade 3 and
Grade 6. Of these, 94% (51 764) met it
again in Grade 9.

ACADEMIC COURSE

Rose to Standard

6118 students (8%) had risen to the
standard from Grade 3 to Grade 6. Of
these, 81% (4959) met it in Grade 9.

M Met Standard Did Not Meet Standard
10 224 students (13%) had dropped from - 70% (55 265)

S
the standard from Grade 3 to Grade 6.
Of these, 68% (691 1) met it in Grade 9. L 8% (6118) ' 81% (4959) 19%

Never Met Standard
7663 students (10%) had not met the ' 32%
standard in Grade 3 and had not met it

in Grade 6. Of these, 51% (3946) met it
APPLIED COURSE
Relationship to the Standard
from Grade 3 to Grade 6 Grade 9 Outcome

Number of students in the cohort: 28 240

Maintained Standard
4588 students (16%) had met the

B Met Standard Did Not Meet Standard
provincial standard in both Grade 3 and

- 82% (3769) 18%
Grade 6. Of these, 82% (3769) met it

again in Grade 9. 7% (1921) D 70% (1338) 30%
Rose to Standard

1921 students (7%) had risen to the
standard from Grade 3 to Grade 6. Of
these, 70% (1338) met it in Grade 9.

T —

8020 students (28%) had dropped from
the standard from Grade 3 to Grade 6.
Of these, 55% (4409) met it in Grade 9.

16% (4588)

' 55% (4409) 45%

Never Met Standard

I3 711 students (49%) had not met the
standard in Grade 3 and had not met it

in Grade 6. Of these, 35% (4796) met it 49% (13 711) 65%
in Grade 9.
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Strategies for Teachers: Grade 9

OBSERVATIONS AND STRATEGIES FOR IMPROVEMENT: MATHEMATICS

In May 2014, EQAO published a study that examined the mathematics achievement of a cohort of students on the EQAQO assessments
from Grade 3 to Grade 6 to Grade 9 (academic and applied courses). The results can be used to examine the impact of achievement
early in elementary school on achievement in the higher grades. Longitudinal analysis of student performance supports effective path-
way planning and provides principals and teachers, district policy-makers and staff, Ministry of Education staff, researchers and the
public with important insights into students’ progress at key points during their schooling. For example, nearly three-quarters (73%) of
students who enrolled in academic mathematics in Grade 9 maintained the standard from Grade 3 to Grade 6, and approximately nine
in 10 (92%) of these students met the standard for the Grade 9 assessment. Additional pathway information for applied and academic
mathematics in Grade 9 can be found in a research paper posted on EQAQ’s public Web site: http://www.eqao.com/Research/pdf/E/

Detailed-Cohort-Tracking-Math-2012.pdf.

The following observations and suggested strategies for improvement are meant to assist educators in helping students develop and
demonstrate their knowledge and skills in mathematics. The suggestions are based on an analysis of students’ performance on the
Grade 9 Assessment of Mathematics, Winter and Spring 2014, for both the academic and the applied courses, and on feedback from

teachers who scored the assessment.

The released questions can be found in the student assessment booklets and scoring guides (2013-2014) on the EQAO Web site,

www.eqao.com.

For more information on the knowledge of content and the cognitive processes that students are required to demonstrate on the
assessment, see the Grade 9 Assessment of Mathematics Framework, on the EQAQO Web site. For more information on the terms in

bold print, refer to the list of resources at the end of this section.

GRADE 9: ACADEMIC COURSE

Observations

Strategies for Improvement

General Observations

Over the last three years, students performed better overall on
multiple-choice than open-response questions.

Overall, males continued to perform slightly better than females
across all strands, categories of knowledge and skills, and
question types; however, overall performance on the Number
Sense and Algebra strand was similar.

As with last year, students performed best overall on the questions
mapped to Knowledge and Understanding. However, during the
spring administration, they had the least success on questions
mapped to Thinking; during the winter administration, students had
the least success on questions mapped to Application.

As with last year, students with special education needs
performed more than five percentage points lower than the general
population on all strands, categories of knowledge and skills, and
question types. Their performance matched that of the general
population in its pattern of relative strengths and weaknesses.

Overall, English language learners performed the same as the
general population except on questions mapped to the strand
Number Sense and Algebra, on which they performed slightly
better, and those mapped to Problem Solving, on which they
performed slightly less well.

Summary of Results and Strategies for Teachers

Incorporate EQAQO’s sample assessment questions as
students explore and work through the curriculum expectations
in all strands.

Continue to use the reading and writing strategies outlined

in Think Literacy: Cross-Curricular Approaches, Grades 7—12:
Mathematics, Grades 7—9 to teach students to organize the
information in problems to aid in solving them (e.g., through
graphic organizers).

Continue to provide students with opportunities to discuss,
create and answer multiple-choice questions and to consider
common errors and misconceptions. Engage students in learning
through dialogue.

Create a responsive mathematics learning environment
that embraces differentiated instruction and that encourages
all students to participate in class discussions. Use strategies

that require all group members to share ideas and communicate
using mathematical terminology (e.g., timed retell, inside-
outside circle). Have students get involved through Minds-On,
Action and Consolidation components to lessons, including
the use of exit cards or journals that reinforce learning and
prepare students for home activities or further classroom
consolidation.


http://www.eqao.com/Research/pdf/E/Comparative_Examination_Influence_Factors_Achievement_G9Math_en.pdf
http://www.eqao.com

Strategies for Teachers: Grade 9

GRADE 9: ACADEMIC COURSE (continued)

Observations

Strategies for Improvement

Number Sense and Algebra

This year students performed least well on the questions mapped
to this strand.

Students performed least well on the multiple-choice questions
mapped to Application and Thinking, including on a question
involving inverse operations and a question with a context
involving proportional reasoning. For the latter, many students
selected an incorrect answer, in which they may have inverted
the ratio.

Scorers of the open-response question that involved determining
the share for each of three parts of a whole using ratios and
rates reported that students who performed less well had
difficulty determining the total number of parts, which is the first
step in this multi-step question.

Linear Relations

As they did last year, students performed well on the questions
in this strand mapped to Knowledge and Understanding, with or
without a context. Students performed least well on multiple-
choice questions requiring them to determine the initial value in a
partial variation.

Continue to integrate the mathematical process expectations
into student learning across all the strands. Emphasize the
process of problem solving by teaching students to develop,
select, apply and compare a variety of problem-solving
strategies as they pose and solve problems and conduct
investigations. See the Four-Step Problem-Solving Model.

Also, promote the process of selecting tools and computational
strategies across a variety of contexts, and have students reflect
on the effectiveness of their choice of tool or strategy.

Review the accommodations EQAO permits for the assessment,
listed in the Grade 9 Assessment of Mathematics Guide for
Accommodations and Special Provisions and assign them to

eligible students individually. Provide the students with these
accommodations throughout the course.

Build an understanding of the EQAO key words by showing
samples of student work at various codes in which the students
justify their answers.

Build connections between key words and terminology in the
Grade 9 mathematics curriculum by collaboratively building
classroom word walls and using them regularly as references
for students.

Continue to provide opportunities for students to explore
integers and algebraic concepts both with and without context,
at times integrating technology and manipulatives to aid in
visualizing abstract concepts. Incorporate contexts that involve
aspects of financial literacy.

Continue to present students with many opportunities to use
proportional reasoning in questions and to practise inverse
operations.

Integrate the mathematical process expectations, including
those relating to Problem Solving, by providing students
opportunities to work on multi-step questions in contexts.
Include questions for which students are required to consider the
units throughout the process of determining their answer, and
have them reflect on the reasonableness of their calculations at
each step, including when they reach their final answer.

Provide opportunities for students to investigate linear relations
in a variety of contexts. Emphasize contexts with unknown initial
values, including situations where the rate of change is negative,

and require students to determine these values.

Continue to consolidate mathematical terminology (e.g., direct
variation, partial variation) as it pertains to this strand by using
word walls and other graphic organizers.

Grade 9 Assessment of Mathematics, 2013-2014



Strategies for Teachers: Grade 9

GRADE 9: ACADEMIC COURSE (continued)

Observations

Strategies for Improvement

Similarly, scorers of the open-response question requiring students
to determine the equation of a line of best fit noted that the
students may not have considered the reasonableness of their final

answer, as their initial value was often not supported by their graph.

Scorers of the other open-response question requiring students
to determine the initial value and type of variation noted that
students often ignored the scales on the graph and used box
counting to calculate slope. Scorers also noted that some
students demonstrated a misunderstanding between partial and
direct variations as well as one between the rate of change and
initial value.

Analytic Geometry (Academic Only)

Students performed well on multiple-choice questions in this
strand that involved determining the slope of a relation.

Students performed less well on questions involving rearranging
the equation of a line or changing the parameters of an equation.

Students had difficulty providing thorough justification for their
answers to the open-response questions.

Scorers of the open-response question requiring students to
determine and interpret a point of intersection noted that the
students had difficulty determining and addressing the specific
conditions surrounding the point of intersection, as they omitted
either above or below the point of intersection or an interval
close to the point of intersection.

Measurement and Geometry

This year, overall, students performed best on questions mapped
to this strand.

Students performed very well on the open-response questions in
this strand, with approximately 70% achieving a code 30 or 40.

On multiple-choice questions, students performed least well on
questions involving the Pythagorean theorem.

Summary of Results and Strategies for Teachers

Provide students opportunities to interpret linear relations in a
variety of representations, including graphs, tables, equations and
descriptions.

Continue to provide opportunities to determine and apply slope
across problems, and provide examples in which graphs with
axes that have different scales are given. Encourage students

to consider whether answers are reasonable when scales are
significantly different.

Continue to integrate knowledge and skills from other strands
into Measurement and Geometry contexts to enrich learning
across all strands.

To support a deeper understanding, provide students with
diagrams in various orientations, requiring more than one
application of the Pythagorean theorem, and with or without the
length of the hypotenuse given.

Continue to ensure students understand when to use the
Pythagorean theorem in problems by embedding questions
requiring its use among others that do not.



Strategies for Teachers: Grade 9

GRADE 9: APPLIED COURSE

Observations

Strategies for Improvement

General Observations

This year, students performed slightly better on open-
response than on multiple-choice questions during the
spring administration, but as with last year, during the winter
administration there was no appreciable difference.

Overall, males performed slightly better than females across all
strands, categories of knowledge and skills, and question types;
however females who wrote during the spring administration
performed slightly better on questions mapped to Application
and on open-response questions.

Since 2012, students have performed best on questions mapped
to Knowledge and Understanding and have had the least success
with questions mapped to Application.

As with the last two years, English language learners

and students with special education needs performed
approximately equally well overall, and both continued to
perform less well than the general population on all strands,
categories of knowledge and skills, and question types. Trends in
their performances continue to be consistent with those of the
general population.

Number Sense and Algebra

Again this year, students writing the spring administration
performed best on questions mapped to this strand.

Overall, students were successful on the open-response question
involving proportional reasoning and the open-response

and multiple-choice questions involving substitution into a given
formula and solving for an unknown.

Incorporate EQAQO’s sample assessment questions as
students explore and work through curriculum expectations in
all strands. Discuss multiple-choice and open-response questions,
and consider common errors and misconceptions related to
them. Engage students in learning through dialogue.

Continue to create a responsive mathematics learning
environment that encourages all students to participate in class
discussions. Use strategies that require all group members to
share ideas and communicate using mathematical terminology
(e.g., timed retell, inside-outside circle).

Continue to differentiate instruction by using various effective
instructional and assessment strategies in order to appeal to
the various ways in which students learn and demonstrate

their learning. Have students get involved through Minds-On,
Action and Consolidation components to lessons, including
the use of exit cards or journals that reinforce learning and
prepare students for home activities or further classroom
consolidation.

Review the accommodations EQAO permits for the assessment
listed in the Grade 9 Assessment of Mathematics Guide for
Accommodations and Special Provisions and assign them to

eligible students individually. Provide the students with these
accommodations throughout the course.

Build an understanding of the EQAO key words by showing
samples of student work at various codes, including ones in which
the students justify their answers.

Build connections between key words and terminology in the
Grade 9 mathematics curriculum by collaboratively building
classroom word walls and using them regularly as references
for students.

Provide students with strategies and tools to help them identify
pertinent information in the question, such as highlighting or
underlining key words and values.

For multiple-choice questions, have students consider

other options before selecting a response. In a responsive
mathematics learning environment, encourage students to
share incorrect answers and the rationale for their answers in
order to highlight common misconceptions, omissions and errors.

Provide students with varied contexts to develop skills

in algebraic reasoning, and continue to allow students
opportunities to explore integers and algebraic concepts with and
without the use of manipulatives to aid in visualizing abstract
concepts and developing conceptual understanding.

Grade 9 Assessment of Mathematics, 2013-2014



Strategies for Teachers: Grade 9

GRADE 9: APPLIED COURSE (continued)

Observations

Strategies for Improvement

Students did not perform well on the multiple-choice questions
involving inverse operations and a question requiring them to
determine an unknown value using a ratio.

Scorers of the open-response question requiring students to
use proportional reasoning noted that students had difficulty
setting up the ratios that were required to solve the problem
correctly.

Linear Relations

Again this year, students writing the winter administration
performed best on questions mapped to this strand.

Students were most successful on the multiple-choice questions
that involved representing a given description as a graph or in a
table of values and making simple interpretations of a graph.

Students performed less well on multiple-choice questions in this
strand that involved determining a rate of change or an equation
given a linear relation represented by a graph or in a table.

Students performed least well on the open-response questions
that required them to determine a rate of change given two
points in a context.

Scorers of the open-response questions mapped to this strand
noted that students had difficulty choosing appropriate scales,
plotting points accurately and describing the meaning of points,
the initial value and the rate of change in the context.

Measurement and Geometry

Again this year, students writing during the winter administration
performed least well on the questions mapped to this strand.
Students writing during the spring administration also performed
least well in this strand, though this performance was comparable
to that on the strand Linear Relations.

Again this year, students performed well on the open-response
question involving the area of a composite shape.

Students did not perform well on the multiple-choice question
requiring them to determine the volume of empty space in a
composite figure or to compare volumes.

Of questions mapped to curriculum expectations involving
geometry, students performed well on the one in which they
determined the measure of an angle in a single step, and less well
on those that required multiple steps.

Scorers of the open-response question requiring students to
determine the slant height and surface area of a cone noted that
they frequently did not use the Pythagorean theorem or made
calculation errors. Scorers also noted that some did not consider
the context and included the surface area of the base of the cone.

Summary of Results and Strategies for Teachers

Provide students with opportunities to set up proportions in
which the unknown value is in the numerator, in the denominator
and on either side of the proportion, and work with these ratios
to solve for the unknown values.

Continue to integrate the mathematical process expectations
into all strands. Emphasize the process Representing by having
students consider units in order to judge the reasonableness of
their answers when determining values in a proportion.

Provide students with various representations of linear relations,
including graphs, equations and tables, in context, and require the
students to interpret them and determine the rate of change and
initial value.

Continue to provide students with different representations of
linear relations, including tables, graphs, and equations, in various
contexts, and require them to determine the rate of change

and initial value. Encourage students to demonstrate a clear and
concise interpretation of the points in the relationship, the rate
of change and the initial value.

Continue cross-panel discussions to enrich understanding of
learning and terminology from previous years in order to help
students connect them to the Grade 9 curriculum (e.g., how
the rule for a number pattern that does not start at zero and
involves addition or subtraction relates to a partial variation).

Continue to integrate the learning of concepts and skills from
other strands (e.g., algebraic expressions, inverse operations) into
Measurement and Geometry contexts to enrich learning across
all strands.

Provide various contexts for students to practise the application
of the Pythagorean theorem and the calculation of volumes of
composite figures. Provide students with opportunities to use
nets of various figures to reinforce their spatial reasoning,
specifically the visualization of how areas are used to calculate
the surface area of a figure.

Allow students to investigate properties of angles using premade
sketches in dynamic geometry software and manipulatives

to help them consolidate various concepts. Encourage students
to manipulate diagrams to see the impact of changes to the
measures of angles, including special cases, and to consider the
reasonableness of their answers.



Strategies for Teachers: Grade 9

LIST OF RESOURCES: GRADE 9

If you are reading the version of this document found on the EQAO Web site, www.eqao.com, please use the hyperlinks to the

listed resources.

GRADE 9: ACADEMIC AND APPLIED COURSES

Algebraic reasoning

* Ministry of Education of Ontario. (2013). Paying attention to algebraic reasoning, K—12. Available at
http://www.edu.gov.on.ca/eng/literacynumeracy/PayingAttentiontoAlgebra.pdf

Conceptual understanding

* Ministry of Education of Ontario. (2005). The link between procedural knowledge and conceptual understanding. In
Education for all: The report of the expert panel on literacy and numeracy instruction for students with special education needs,
kindergarten to Grade 6 (p. 74). A brief discussion of the link between procedural knowledge and conceptual understanding.
Auvailable at http://www.edu.gov.on.ca/eng/document/reports/speced/panel/speced.pdf

Differentiated instruction

* Ministry of Education of Ontario. (2005). Differentiated instruction. In Targeted implementation and planning supports for
revised mathematics (TIPS4RM), Grades 7, 8, 9 applied and |0 applied: Developing mathematical literacy (pp. 23, 36—47). Outlines
of differentiation based on various student and learning factors. Available at http://www.edu.gov.on.ca/eng/studentsuccess/
Ims/files/tips4rm/TIPS4RMDevMathLit.pdf

* Ministry of Education of Ontario. (2005). Differentiated instruction. In Education for all: The report of the expert panel on
literacy and numeracy instruction for students with special education needs, kindergarten to Grade 6 (pp. 14—15). An overview.
Available at http://www.edu.gov.on.ca/eng/document/reports/speced/panel/speced.pdf

* Ministry of Education of Ontario. (n.d.). Professional learning guide: Differentiated instruction. Description of what differentiated
instruction means in the classroom and considerations relating to its implementation. Available at http://www.edu.gov.on.ca/
eng/studentsuccess/Ims/differentiatedInstruction.pdf

¢ Literacy and Numeracy Secretariat (Producer). (2006, March 29). Differentiated instruction: Continuing the conversation [VVebcast].
Awvailable at http://www.curriculum.org/k-12/en/library

¢ Literacy and Numeracy Secretariat (Producer). (2008, May 26). Differentiating mathematics instruction [VWebcast]. Available at
http://www.curriculum.org/k-2/en/library

¢ Literacy and Numeracy Secretariat. (2008, September). Differentiating mathematics instruction (Capacity Building Series: Secretariat
Special Edition 7). Available at http://www.edugains.ca/resourcesELL/Monographs/DifferentiatingMathematicsInstruction.pdf

English language learners

* Ministry of Education of Ontario. (2005). TIPS for English language learners in mathematics, Grades 7, 8, 9 applied and |0
applied: Developing mathematical literacy for all. Support for teachers of English language learners in Grade 9 applied courses.
Available at http://www.edu.gov.on.ca/eng/studentsuccess/Ims/files/ELLMath4All.pdf

* Ministry of Education of Ontario. (2005). Many roots, many voices: Supporting English language learners in every classroom:
A practical guide for Ontario educators. Insights on ways to assist English language learners. Available at http://www.edu.gov.
on.ca/eng/document/manyroots/manyroots.pdf

Financial literacy

* Ministry of Education of Ontario. (201 1). The Ontario curriculum, Grades 9—12: Financial literacy: Scope and sequence of
expectations. Available at http://www.edu.gov.on.ca/eng/document/policy/FinLitGr9to|2.pdf

Four-Step Problem-Solving Model

* Ministry of Education of Ontario. (2005). The Ontario curriculum, Grades |-8: Mathematics (pp. 12—13). Available at
http://www.edu.gov.on.ca/eng/curriculum/elementary/math | 8curr.pdf

Graphic organizers

* Ministry of Education of Ontario. (2004). Think literacy: Cross-curricular approaches, Grades 7—12: Mathematics, Grades 7-9.
Examples of graphic organizers. Available at http://www.edu.gov.on.ca/eng/studentsuccess/thinkliteracy/files/ThinkLitMath.pdf

* Ministry of Education of Ontario. (2005). Graphic organizers. In Targeted implementation and planning supports for revised
mathematics (TIPS4RM), Grades 7, 8, 9 applied and |0 applied: Developing mathematical literacy (p. 25). An overview. Available
at http://www.edu.gov.on.ca/eng/studentsuccess/Ims/files/tips4rm/TIPS4RMDevMathLit.pdf
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GRADE 9: ACADEMIC AND APPLIED COURSES (continued)

Home activities or further classroom consolidation

* Ministry of Education of Ontario. (2005). Differentiated instruction. In Targeted implementation and planning supports for
revised mathematics (TIPS4RM), Grades 7, 8, 9 applied and |0 applied: Developing mathematical literacy (pp. 4-8). Outlines of
differentiation based on various student and learning factors. Available at http://www.edu.gov.on.ca/eng/studentsuccess/Ims/
files/tips4rm/TIPS4RMDevMathLit.pdf

Inside-outside circle

* Ministry of Education of Ontario, TVOntario. (2006). Inside-outside circle. Available at http://eworkshop.on.ca/edu/pdf/
Mod36_coop_inside-outside.pdf

Learning through dialogue

¢ Literacy and Numeracy Secretariat. (2012, November 8). Lucy West on learning through dialogue. In Conversations for
Learning [Webcasts]. Available at http://www.curriculum.org/content/30/conversations-for-learning

Manipulatives (concrete materials)

* Ministry of Education of Ontario. (2004). “Making available and using a rich array of manipulatives” and “Embedding
manipulatives into instructional practice.” In Leading math success: Mathematical literacy, Grades 7—12: The report of the expert
panel on student success in Ontario (pp. 48-50 and 58). A list of essential manipulatives. Available at
http://lwww.edu.gov.on.ca/eng/document/reports/numeracy/numeracyreport.pdf

* Ministry of Education of Ontario. (2005). Concrete materials. In Targeted implementation and planning supports for revised
mathematics (TIPS4RM), Grades 7, 8, 9 applied and |0 applied: Developing mathematical literacy (p. 22). Available at
http://lwww.edu.gov.on.ca/eng/studentsuccess/Ims/files/tips4rm/TIPS4RMDevMathLit.pdf

* Ministry of Education of Ontario. (n.d.). Professional learning guide: Manipulatives. Available at http://www.edu.gov.on.ca/eng/
studentsuccess/Ims/manipulatives.pdf

* Ministry of Education of Ontario. (n.d.). Manipulatives and technologies: Their role in teaching and learning mathematics [Slide
presentation]. Examples of the use of manipulatives. Available at http://www.edu.gov.on.ca/eng/studentsuccess/Ims/files/
Manipulatives.ppt

Mathematical processes

* Ministry of Education of Ontario. (2005). Targeted implementation and planning supports for revised mathematics
(TIPSARM): Mathematical processes. Available at http://www.edugains.ca/resources/LearningMaterials/MathProcesses/
MathProcessessPackage.pdf

Minds-On, Action and Consolidation lesson planning

* Ministry of Education of Ontario. (2005). Differentiated instruction. In Targeted implementation and planning supports for
revised mathematics (TIPS4RM), Grades 7, 8, 9 applied and |0 applied: Developing mathematical literacy (pp. 4-8). Available at
http://www.edu.gov.on.ca/eng/studentsuccess/Ims/files/tips4rm/TIPS4RMDevMathLit.pdf

Problem-solving strategies

* Ministry of Education of Ontario. (2005). Problem solving. In Targeted implementation and planning supports for revised
mathematics (TIPS4RM). Mathematical processes (p. 2). Available at http://www.edu.gov.on.ca/eng/studentsuccess/Ims/files/
tips4rm/TIPS4RMProcesses.pdf

* Ministry of Education of Ontario. (2006). Problem-solving strategies. In A guide to effective instruction in mathematics,
kindergarten to Grade é: Volume 2: Problem solving and communication (pp. 38—45). Available at http://www.eworkshop.on.ca/
edu/resources/guides/Guide_Math_K_6_Volume_2.pdf

Proportional reasoning

* Ministry of Education of Ontario. (2010). Big ideas and questioning, K—1I2: Proportional reasoning. Available at
http://www.edugains.ca/resources/LearningMaterials/ContinuumConnection/BigldeasQuestioning_ProportionalReasoning.pdf

* Ministry of Education of Ontario. (2012). Paying attention to proportional reasoning, K—/ 2. Available at http://www.edu.gov.
on.ca/eng/teachers/studentsuccess/ProportionReason.pdf

Responsive mathematics learning environment

* Ministry of Education of Ontario. (201 1). Design of responsive mathematics learning environment. In Paying attention to
mathematics education, K—I2 (p. 8). Available at http://www.edu.gov.on.ca/eng/teachers/studentsuccess/FoundationPrincipals.pdf

Sample assessment questions

* Education Quality and Accountability Office Web site: http://www.eqao.com
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http://www.edu.gov.on.ca/eng/teachers/studentsuccess/FoundationPrincipals.pdf

Strategies for Teachers: Grade 9

GRADE 9: ACADEMIC AND APPLIED COURSES (continued)

Spatial reasoning

* Ministry of Education of Ontario. (2014). Paying attention to spatial reasoning, K—I2. Available at
http://www.edu.gov.on.ca/eng/literacynumeracy/LNSPayingAttention.pdf

Students with special education needs

* Ministry of Education of Ontario. (2005). Education for all: The report of the expert panel on literacy and numeracy instruction
for students with special education needs, kindergarten to Grade 6. Available at http://www.edu.gov.on.ca/eng/document/reports/
speced/panel/speced.pdf

* Ministry of Education of Ontario. (2008, February 26). High-yield strategies to improve student learning [VWebcast].

Available at http://www.curriculum.org/k-12/en/library

Technology and teaching tools

* The various resources available in the “Technology and Teaching Tools” section of
http://lwww.edugains.ca/newsite/math/techlearningtools.html

Timed retell
* Ministry of Education of Ontario. (2004). Pair work: Timed retell. In Think literacy: Cross-curricular approaches, Grades

7—12: Mathematics, Grades 7-9 (pp. 100—101). Available at http://www.edu.gov.on.ca/eng/studentsuccess/thinkliteracy/files/
ThinkLitMath.pdf

Word walls

e Ministry of Education of Ontario. (2004). Getting ready to read: Extending vocabulary (Creating a word wall). In Think
literacy: Cross-curricular approaches, Grades 7—12: Mathematics, Grades 7—9 (pp. 22—26). Available at http://www.edu.gov.on.ca/
eng/studentsuccess/thinkliteracy/files/ThinkLitMath.pdf

* Ministry of Education of Ontario. (2005). Education for all: The report of the expert panel on literacy and numeracy instruction
for students with special education needs, kindergarten to Grade 6 (p. 89). Available at http://www.edu.gov.on.ca/eng/document/
reports/speced/panel/speced.pdf

* Ministry of Education of Ontario. (2006). Math word wall. In A guide to effective instruction in mathematics, kindergarten
to Grade 6: Volume 2: Problem solving and communication (p. 78). Available at http://eworkshop.on.ca/edu/resources/guides/
Guide_Math_K_6_Volume_2.pdf
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