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GRADE 9 ASSESSMENT OF MATHEMATICS

ACADEMIC PROGRAM Comparison of Provincial Results over Time*

2003-2004  2004-2005 = 2005-2006 -
Number of Students 102 923 104 100 103 412 -
Below Level | <1% 1% 1% -
Exemptt 1% <1% <1% - N/A
At or Above the Provincial Standard™ 68% 68% 71% -

e 99 791 students in academic programs wrote between January |0 and 25 and June 5 and 20, 2008.

* The Grade 9 assessment is based on The Ontario Curriculum, Grades 9 and | 0: Mathematics (revised 2005).

PERCENTAGE OF ALL STUDENTS AT OR

ABOVE THE PROVINCIAL STANDARD Observations
(LEVELS 3 AND 4) OVERTIME * There has been an increase of four percentage points
80 (to 75%) in the percentage of students taking academic
s mathematics achieving Level 3 or above.
é" § 70 csw e e Over the past five years, the percentage of students
S 3 60 taking academic mathematics who achieved Level 3 or
& . .
50 above has increased by seven percentage points from
2003- 2004- 2005~ 2006-  2007- 68% to 75%.
2004 2005 2006 2007 2008
Assessment Year

* Because percentages in tables and graphs are rounded, percentages may not add up to 100.
T The Not Enough Information to Score (NEIS) category was eliminated in 2004-2005.

I After 2006—-2007, exemptions have not been permitted.

§ In 20062007, students who were coded “exempt” were placed in the “no data” category.

#* 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.



Summary of Results: Grade 9

APPLIED PROGRAM Comparison of Provincial Results over Time*

Number of Students 50 430 51 155
Level 4 <1% <1%
Level 3 25% 26%
Level 2 37% 37%
Level | 17% 19%
Below Level | 8% 10%
NEIS 5% N/A*
No Data 6% 6%
Exempt§ 1% 1%
At or Above the Provincial Standard!T 26% 27%

e 44 585 students in applied programs wrote between January 10 and 25 and June 5 and 20, 2008.
* The Grade 9 assessment is based on The Ontario Curriculum, Grades 9 and | 0: Mathematics (revised 2005).

PERCENTAGE OF ALL STUDENTS AT OR
ABOVE THE PROVINCIAL STANDARD Observations
(LEVELS 3 AND 4) OVERTIME

e There has been a slight decrease of one percentage
50 point (to 34%) in the percentage of students in applied

5 40 mathematics achieving Level 3 or above.
g" % 30 * Over the past five years, the percentage of students
g § 20 6%  21% taking applied mathematics who achieved Level 3 or
£ 10 above has increased by eight percentage points from
0 2003- 2004- 2005~ 2006~  2007- 26% to 34%.
2004 2005 2006 2007 2008
Assessment Year

* Because percentages in tables and graphs are rounded, percentages may not add up to |1 00.

T Note that significant revisions were made to applied program courses in 2005 as reflected in The Ontario Curriculum, Grades 9 and | 0: Mathematics (revised 2005).
F The Not Enough Information to Score (NEIS) category was eliminated in 2004-2005.
§ After 20062007, exemptions have not been permitted.

##1n 2006—2007, students who were coded “exempt” were placed in the “no data” category.

TT 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.

Summary of Results and Strategies for Teachers, 2007-2008



Strategies for Success: Grade 9

Informing Professional Practice

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 2008, for both applied and academic programs, and on feedback from

scorers.

The released questions can be found in the 2007-2008 Sample Assessment Questions on the EQAO Web site, www.eqao.com.

For more information on the content and cognitive processes that students are required to demonstrate on the assessment, see

the Grade 9 Assessment of Mathematics Framework, available at www.eqao.com.

Academic Program

Number
Sense and
Algebra

Linear
Relations

Analytic

Geometry
(Academic
Only)

Observations:

Strategies for Improvement:

Students were successful on the open-response
questions in this strand.

Students performed better on questions requiring
them to simplify algebraic expressions involving
addition and subtraction than on questions requiring
them to apply the exponent rules.

Continue to provide students with opportunities to
practise algebra skills in various contexts and to use
manipulatives (concrete materials) to visualize
abstract concepts.

Provide students with opportunities to gain a
conceptual understanding of exponent laws as well as
opportunities to practise applying them.

Students were able to complete a table of values for a
question with a simple context, but many students
were not able to find missing values in a table requiring
characteristics of linearity.

Many students did not consider the scale when
determining the slope of a line.

Many students did not consider the overall trend when
answering questions involving scatter plots.

Have students create and interpret graphs with scales
involving many-to-one correspondence.

Engage students in investigations of data and have
them justify predictions about the data, ensuring they
consider the overall trend.

Students performed well on questions requiring
specific knowledge about slopes of lines that are
parallel and equations of horizontal lines.

As in 2007, students had difficulty rearranging
equations from the form Ax + By + C = 0 to the form
y =mx + b.

Students did not perform well finding equations of
lines given specific information about the lines.

As in 2007, students performed poorly on questions
relating to lines that are perpendicular.

Grade 9 Assessment of Mathematics

Continue to provide students with opportunities to
practise rearranging linear equations from the form

Ax + By + C = 0 to the form y = mx + b, emphasizing
accuracy with integers.

Provide students with opportunities to determine
equations of lines given a variety of types of information.
Include problems involving perpendicular lines.



Strategies for Success: Grade 9

Measurement
and
Geometry

General
Observations
on the
Mathematics
Data

Students with

Special Needs

English
Language
Learners

Gender

Observations:

Strategies for Improvement:

Students performed well on questions that required
them to select and apply a single formula; however,
students had difficulty with questions requiring them to
adapt a formula or to perform a calculation prior to
using the formula.

Many students were not successful determining the
measure of angles when required to carry out one or
more prior steps.

Provide examples to students of measurement
contexts and questions requiring them to find angle
measures in more than one step. Encourage students
to make a plan to answer these multi-step questions.

Continue to provide opportunities for students to
become familiar with the formula sheet on the EQAO
Web site.

Many students misinterpreted important details in
questions (e.g., mistook cost for cost per gram, or the
x-intercept for the y-intercept).

As in 2007, many students did not perform well on
multi-step problems.

Provide students with strategies to “enter into” a
question (e.g., underline key words), and encourage
them to check the reasonableness of their answer by
rereading the prompt and their answer.

Continue to provide students with multi-step problems
in all strands with various contexts. Provide them with
problem-solving strategies, such as making a plan to
answer the question and identifying the needed
information. Model the problem-solving process for
students.

Provide students with techniques for answering
multiple-choice questions, such as eliminating obviously
incorrect answers and unimportant information and
working backward using the options to determine the
answer.

Provide students with opportunities to work forward
and backward with information in problems (e.g., give
the simplified expression and ask students to find a
possible set of original expressions).

Overall, students with special needs did not perform as
well as the general population on both multiple-choice
and open-response questions.

These students demonstrated similar relative strengths
and weaknesses to those of the general population.

Continue to support students with special needs with
differentiated instruction.

Ensure the allowed accommodations listed in the
student’s Individual Education Plan (IEP) and in
EQAQO’s Guide for Accommodations and Special
Provisions are used during the administration of
the assessment.

In general, English language learners performed better
than the general population on uncontextualized
multiple-choice questions requiring procedures.

Otherwise, their performance on multiple-choice
questions was almost the same as that of the general
population.

Continue to provide multiple opportunities for English
language learners to solve contextualized problems
using a variety of tools such as manipulatives (concrete
materials) and graphic organizers. Support students
by providing exemplars of various levels of
performance.

Overall, male students continued to perform slightly
better on multiple-choice questions than female
students did. More female than male students are
enrolled in the academic program.

Continue to provide opportunities for cross-gender
group work in the classroom, and encourage students
to share ideas and solutions.

Summary of Results and Strategies for Teachers, 2007-2008



Strategies for Success: Grade 9

Applied Program

Number
Sense and
Algebra

Linear
Relations

Measurement
and

Geometry

Observations:

Strategies for Improvement:

Students were successful answering questions involving
simple ratios.

As in 2007, many students were not successful solving

equations.

Students had difficulty with an algebra question set in a
measurement context. As well, many students did not
attempt this question.

Continue to give students opportunities to use various
manipulatives to visualize abstract algebra concepts
(e.g. algebra tiles to solve equations).

Give students more examples with measurement
contexts requiring algebra skills.

Provide students with opportunities to practise
substituting into and solving equations involving
exponents.

Teach students skills to help them “enter into” problem-
solving questions (e.g, highlighting important words
and values) and encourage students to attempt all
types of questions.

Similarly to last year, students performed better overall
in this strand than the other strands.

As in 2007, most students successfully determined the
values of linear relationships.

Most students also continued to be successful on
questions that required them to apply the properties
of linear relationships.

Students were successful answering questions requiring
them to read and interpret points or trends on graphs.
They were also able to complete tables of values and

plot points with accuracy on open-response questions.

Students had difficulty interpreting mathematics
terminology (e.g, “partial variation,” “direct variation”
and “constant rate of change”) in contextualized
questions.

Students had difficulty determining and describing the
initial value and rate of change in a contextualized
question.

Continue to provide students with opportunities to
use a variety of methods (e.g. graphical, numerical and
algebraic) to determine the values of linear relations in
different contexts.

Encourage students, through strategies such as word
walls, Think/Pair/Share, Timed Retell, Placemat and
Four Corners, to use and explain mathematics
terminology in class discussions to increase their
familiarity and to promote a conceptual understanding.

Provide students with opportunities to create and
interpret graphs with scales with many-to-one
correspondence. Provide practice reading graphs.

Provide students with opportunities to model linear
relationships using different representations (e.g., graph,
equation, table of values).

Encourage students to determine and describe the
meaning of the initial value and rate of change of linear
relations given various representations, such as
descriptions, graphs or tables of values, in real-life
contexts.

Most students performed well on simple multiple-
choice questions requiring specific knowledge about
the measures of angles in diagrams with parallel lines.

Students performed well on a problem requiring them
to select and apply a single formula in a measurement
context.

Students were not as successful on multi-step open-
response questions.

Students confused area, perimeter and volume in
problems.

Grade 9 Assessment of Mathematics

Provide students with opportunities to solve multi-step
problems involving two-dimensional geometric figures.
Model problem-solving strategies and the use of
geometric properties to justify measurements.

Give students opportunities to solve problems
involving the area, perimeter and volume of composite
shapes or figures in a variety of contexts. This will
facilitate their understanding of the differences among
area, perimeter and volume.



Strategies for Success: Grade 9

General
Observations
on the
Mathematics
Data

Students with
Special Needs

English
Language
Learners

Gender

Observations:

Strategies for Improvement:

As in 2007, students had difficulty solving both
multiple-choice and open-response questions requiring
multi-step processes.

Again this year, many students left open-response
questions blank.

Provide students with opportunities to solve multi-step
problems in all strands and reinforce problem-solving
strategies.

Encourage students to show their work and fully justify
their answers by recording all steps and operations.

Model a problem-solving process and include
techniques to help students start problems, including
writing down key points from the questions, and
emphasize the importance of reflecting on the
reasonableness and completeness of their final answer:

Students with special needs scored only slightly below
the general population on most questions.

Continue to support students with special needs with
strategies for differentiated instruction.

Ensure the allowed accommodations listed in the
student’s Individual Education Plan (IEP) and in
EQAQO’s Guide for Accommodations and Special
Provisions are used during the administration of the
assessment.

Overall, English language learners scored slightly below
the general population and left more open-response
questions blank.

Otherwise English language learners performed better
than the general population on uncontextualized
multiple-choice questions requiring procedures.

Continue to provide multiple opportunities for English
language learners to solve contextualized problems
using a variety of tools such as manipulatives and
graphic organizers. Support students by providing
exemplars of various levels of performance.

Overall, male students continued to perform better on
multiple-choice questions than female students did, and
on most open-response questions, male students
continued to receive the top code in the rubric more
often than female students did.

Continue to provide opportunities for cross-gender
group work in the classroom, and encourage students
to share ideas and solutions.

Summary of Results and Strategies for Teachers, 2007-2008



Strategies for Success: Grade 9

Resources

List of For more information about

Resources

Grade 9 Assessment of Mathematics

conceptual understanding, go to page 74 of Education for All: The Report of the Expert Panel on Literacy
and Numeracy Instruction for Students with Special Education Needs, Kindergarten to Grade 6

for a brief discussion of the link between procedural knowledge and conceptual understanding:
http://www.edu.gov.on.ca/eng/document/reports/speced/panel/speced.pdf.

differentiated instruction, go to

* pages 23 and 3647 of Targeted Implementation and Planning Supports for Revised Mathematics
(TIPS4RM), Grades 7, 8, 9 Applied and |0 Applied: Developing Mathematical Literacy for outlines of
differentiation based on various student and learning factors:
http://www.edu.gov.on.ca/eng/studentsuccess/Ims/files/tips4rm/TIPS4RMDevMathLit.pdf;

* Professional Learning Guide: Differentiated Instruction for what differentiated instruction means in
the classroom and considerations relating to its implementation:
http://www.edu.gov.on.ca/eng/studentsuccess/Ims/differentiatedinstruction.pdf;

» pages |14—15 of Education for All: The Report of the Expert Panel on Literacy and Numeracy
Instruction for Students with Special Education Needs, Kindergarten to Grade 6 for an overview:
http://www.edu.gov.on.ca/eng/document/reports/speced/panel/speced.pdf;

* the Webcast Differentiating Instruction: Continuing the Conversation:
http://www.curriculum.org/secretariat/march29.shtml and

* the Webcast Differentiating Mathematics Instruction:
http://www.curriculum.org/secretariat/may28.shtml.

English language learners, go to

* TIPS for English Language Learners in Mathematics, Grades 7, 8, 9 Applied and |0 Applied: Developing
Mathematical Literacy for All for support for teachers of English language learners in Grade 9
applied courses: http://www.edu.gov.on.ca/eng/studentsuccess/Ims/files/ELLMath4All.pdf and

* Many Roots, Many Voices: Supporting English Language Learners in Every Classroom: A Practical Guide
for Ontario Educators for insights on ways to assist English language learners:
http://www.edu.gov.on.ca/eng/document/manyroots/manyroots.pdf.

exemplars, go to

* The Ontario Curriculum Exemplars, Grade 9:
http://www.edu.gov.on.ca/eng/curriculum/secondary/math9ex/ and

* EQAQO's sample assessment questions, which include scoring guides, item-specific rubrics and

sample student responses: http://www.eqao.com/Educators/Secondary/09/09.aspx?Lang=E&gr=
09&Aud=Educators&App=Educators.

Four Corners, go to pages 106—1 10 of Think Literacy: Cross-Curricular Abproaches, Grades 7—12:
Mathematics, Grades 7—9: http://oame.on.ca/main/files/thinklit/Math_Think%20Literacy.pdf.

graphic organizers, go to
* page 25 of Targeted Implementation and Planning Supports for Revised Mathematics (TIPS4RM),

Grades 7, 8, 9 Applied and |0 Applied: Developing Mathematical Literacy for an overview:
http://www.edu.gov.on.ca/eng/studentsuccess/Ims/files/tips4rm/TIPS4RMDevMathLit.pdf;

* Professional Learning Guide: Graphic Organizers:
http://www.edu.gov.on.ca/eng/studentsuccess/Ims/graphicOrganizers.pdf and

* Think Literacy: Cross-Curricular Approaches, Grades 7—12: Mathematics, Grades 7—9 for examples of
graphic organizers: http://oame.on.ca/main/files/thinklit/Math_Think%20Literacy.pdf.



Strategies for Success: Grade 9

List of For more information about

Resources manipulatives (concrete materials), go to

(continued) * Professional Learning Guides: Manipulatives:
http://www.edu.gov.on.ca/eng/studentsuccess/Ims/manipulatives.pdf;

* page 22 of Targeted Implementation and Planning Supports for Revised Mathematics (TIPS4RM),
Grades 7, 8, 9 Applied and |0 Applied: Developing Mathematical Literacy:
http://www.edu.gov.on.ca/eng/studentsuccess/Ims/files/tips4rm/TIPS4RMDevMathLit.pdf;

* pages 48-50, 58 of Leading Math Success: Mathematical Literacy, Grades 7—12:The Report of the
Expert Panel on Student Success in Ontario for a list of essential manipulatives:
http://www.edu.gov.on.ca/eng/document/reports/numeracy/numeracyreport.pdf and

* the PowerPoint presentation Family and Community Connections: Manipulatives and Technology for
examples of the use of manipulatives: http:/Amww.edu.gov.on.ca/eng/studentsuccess/Ims/libraryhtml#family.

model, go to pages 63-64 of Education for All: Report of the Expert Panel on Literacy and Numeracy
Instruction for Students with Special Education Needs, Kindergarten to Grade 6 for suggestions on
modelling: http//mww.edu.gov.on.ca/eng/document/reports/speced/panel/speced.pdf.

Placemat, go to pages 102—104 of Think Literacy: Cross-Curricular Abproaches, Grades 7—1 2:
Mathematics, Grades 7—9: http://oame.on.ca/main/files/thinklit/Math_Think%20Literacypdf.

problem-solving strategies, go to

* page 2 of Targeted Implementation and Planning Supports for Revised Mathematics (TIPS4RM):
Mathematical Processes:
http://www.edu.gov.on.ca/eng/studentsuccess/Ims/files/tips4rm/TIPS4RMProcesses.pdf;

* pages |2—13 of TIPS: Mathematics 2 for information about the role of students and teachers in
selecting and applying a problem-solving strategy:
http://www.curriculum.org/csc/library/tips/section2/ccmathprocess.pdf and

* pages 3844 of A Guide to Effective Instruction in Mathematics, Kindergarten to Grade 6: Volume 2,
Problem Solving and Communication:
http:/www.eworkshop.on.ca/edu/resources/guides/Guide_Math_K_6_Volume_2.pdf.

reading graphs, go to pages 62-68 of Think Literacy: Cross-Curricular Approaches, Grades 7—1 2:
Mathematics, Grades 7—9: http://oame.on.ca/main/files/thinklit/Math_Think%20Literacy.pdf.

students with special needs, go to

 the numeracy segments of the Webcast High-Yield Strategies to Improve Student Learning:
http://www.curriculum.org/secretariat/may2.shtml and

* Education for All: The Report of the Expert Panel on Literacy and Numeracy Instruction for Students
with Special Education Needs, Kindergarten to Grade 6é:
http://www.edu.gov.on.ca/eng/document/reports/speced/panel/speced.pdf.

Think/Pair/Share, go to pages 96-98 of Think Literacy: Cross-Curricular Approaches, Grades 7—1 2:
Mathematics, Grades 7—9: http://oame.on.ca/main/files/thinklit/Math_Think%20Literacy.pdf.

Timed Retell, go to pages |00-I01 of Think Literacy: Cross-Curricular Approaches, Grades 7—1 2:
Mathematics, Grades 7—9: http://oame.on.ca/main/files/thinklit/Math_Think%20Literacy.pdf.

word walls, go to pages 2226 of Think Literacy: Cross-Curricular Approaches, Grades 7—1 2:
Mathematics, Grades 7—9: http://oame.on.ca/main/files/thinklit/Math_Think%20Literacypdf.
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