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The Ontario Curriculum — Exemplars, Grade 7: Mathematics

From Patterns to Prediction

0

Level 2, Sample 1

Exemplar Task

1. a) Use toothpicks to build the first four structures shown below.
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b) What are some of the patterns you notice?
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c) If there were n triangles, how many line segments would there be? Explain how you
amived at your answer. Show two different ways to arrive at your answer.
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2. a) Use wothpicks w construct a sequence of shapes similar to those shown in question 1, b) Describe any patterns you observe in at least two different ways. You may use
| pictures, words, diagrams, or an algebraic cxpression
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Reecord your sequence below. q
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c) Pose a question based on your pattern.
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d) Now show how you would answer the question you have just posed.
5 A 22
‘-& % More Loadoe 8L Nine eamealy
Sihs N
%=

151 Patterning and Algebra



152 The Ontario Curriculum - Exemplars, Grade 7: Mathematics

(E) [F)

3. These tnangles contain some vertical and horizontal lines. 4. A rectangular pool is surrounded by a patio.

You may want to usc toothpicks to build them.

Identify and describe aff of the pattems you observe.
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c) If there are 206 patio tiles, what size of a rectangular pool can von build? Explain your 5. &) Use two different colourcd tiles and construct a different arrangement for a pool and a
thinking. i (oo PaMe patic.
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loo b) Describc how you would find out how many tiles would be in the thirteenth pool.
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy
that leads to a partially complete and/or partially accurate solution (e.g., in
question 2, looks for patterns with a linear approach, but in question 2b,
includes an explanation that does not support the pattern drawn; in ques-
tion 4b, uses a chart to record information when looking for a pattern; in
question b, incorrectly uses the same chart as that used in question 4b).

- The student selects and applies an appropriate problem-solving strategy to
investigate number patterns, arriving at a partially complete and/or par-
tially accurate solution (e.g., in question 3, uses a systematic approach to
identify only simple adding patterns for each row and column).

Understanding of Goncepts

- The student interprets a variable as a symbol that may be replaced by a
given set of numbers with some success (e.g., in questions 4b and 1c, vari-
ables are shown, but the variables are not used to find solutions and are
not defined or labelled).

- The student demonstrates some understanding of how to make a general-
ization from a pattern (e.g., in question 4b, states an incorrect formula, but
solves subsequent questions correctly without the use of an algebraic
expression).

- The student demonstrates some understanding of linear patterns (e.g., in
question 3, identifies some patterns and, in question 4, explains how the
original algorithm works, but, in question 5b, repeats the pattern from
question 4 when a different pattern is required).

Application of Mathematical Procedures

- The student uses mathematical procedures that include some errors and/or
omissions (e.g., in question 1b, attempts to develop a formula and apply it to
question 1¢; in question 4a, finds a solution without using a formula; in
question 9b, does not apply the correct formula/pattern in the chart to find
the tiles in the thirteenth pool).

Gommunication of Required Knowledge

- The student uses mathematical language and notation with some clarity to
describe the various patterns (e.g., in question 4b, explains how the pattern
grows rather than how to find the solution, while including a short explana-
tion: “you would add 2 to n because you add 2 tiles every time”).

Gomments/Next Steps

- The student should use the suggested manipulatives — toothpicks - to fully
explore the patterns before attempting to answer the questions.

- The student should look more extensively for patterns, using a systematic
approach, such as changing only one variable.

- The student could draw charts and diagrams as problem-solving strategies
to assist in communicating solutions.

- The student should include more explanations and examples when commu-
nicating personal ideas or solutions.



From Patterns to Prediction
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Level 2, Sample 2
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Exemplar Task

1. a) Usc toothpicks to build the first four structures shown below.
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b) What are some of the pattems you notice?
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¢) [If there were n triangles, how many line segments would there be? Explain how you
arrived at your answer. Show two different ways to arrive at your answer.
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2. a) Usc toothpicks to construct 2 sequence of shapes similar to those shown in question 1. b) Describe any patterns you observe in at least two different ways. You may use
pictures, words, diagrams, or an algebraic expression.

Record your sequence helow. )
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You may want to use toothpicks to build them.

Identify and describe alf of the patterns you observe.

3. These inangles contain some vertical and horizontal lines.
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4. A rectamgular pool is surrounded by a patio,

a) If the pool has an arca of twenty-five square units, how many tiles are needed for the
patio? Explain your thinking. o
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b) If the pool has an area of a square units, how many tiles are needed for the patio? Show
how you arrived at your answer.
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c) Ifthere are 206 patio tiles, what size of a rectangular pool can you build? Explain your 5. a) Use two different coloured tiles and construct a different amrangement for a pool and a

thinking, patio. 2u
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Teacher’s Notes

Problem Solving

- The student selects and applies an appropriate problem-solving strategy that
leads to a partially complete and/or partially accurate solution (e.g., uses
charts to record patterns; in question 4c, uses a diagram; in question 5b,
uses a chart, but the chart is not appropriate based on the diagram drawn
in question 5a).

- The student selects and applies an appropriate problem-solving strategy to
investigate number patterns, arriving at a partially complete and/or partially
accurate solution (e.g., in question 3, identifies simple horizontal and vertical
patterns, but does not identify all the patterns in each row or column).

Understanding of Goncepts

- The student interprets a variable as a symbol that may be replaced by a
given set of numbers with some success (e.g., in questions 1¢ and 4b, shows
variables, but does not explain them or use them to find any solutions
throughout the task).

- The student demonstrates some understanding of how to make a general-
ization from a pattern (e.g., in question 4, attempts to develop and use a
formula, but relies on an alternative approach to find a solution).

- The student demonstrates some understanding of linear patterns (e.g., in
question 1a, continues the pattern, but finds the solution for question 4a by
showing a diagram in question 4b, and not using the number patterns that
emerge from the chart in question 4a).

Application of Mathematical Procedures

- The student uses mathematical procedures that include some errors and/or
omissions (e.g., in question 2b, identifies the pattern but not the formula;
tends to find solutions without using a formula, as in questions 2d and 4c; in
question 4b, the formula is based on the patio stones rather than on the
relationship between the pool area and the corresponding number of patio
stones).
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Gommunication of Required Knowledge

- The student uses mathematical language and notation with some clarity to
describe the various patterns (e.g., provides short explanations, as in ques-
tion 1b; generally relies on diagrams as evidence of patterns and writes
explanations that lack detail, as in question 3).

Gomments/Next Steps

- The student should look more extensively for patterns using diagrams and
should record results accurately on a corresponding chart .

- The student should use a systematic approach.

- The student needs to include more explanations and examples when com-
municating personal ideas or solutions. His or her written statements
should be more detailed and presented in an organized, easy-to-read format.

- The student should use substitution in algebraic expressions to find accu-
rate solutions.



