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Appendix A : Point Board
The Game: Players will throw very small rubber balls at the board. If a ball goes into one
of the holes, you will receive the number of points written in that space. (Assume that the
balls are small enough to fit into the corners of any shape on the board.) The goal is to
score as many points as possible on three throws.

Dimensions for shapes on this point board:
Rectangles: 4 cm 3 6 cm
Circles: radius 5 2 cm
Triangle: base 5 2 cm, height 5 2 cm
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Teaching Notes: Designing a Point board for a Carnival
Components
• Application Question: A Fair Game

• To develop Competency 2: Uses mathematical reasoning
• To develop Competency 3: Communicates by using mathematical language
• Can be used after completing Nelson Mathematics Secondary Year Two, Cycle One 

Chapters 2, 5, and 12
• Situational Problem: Hit the Mark

• To develop Competency 1: Solves a situational problem
• Can be used after completing Nelson Mathematics Secondary Year Two, Cycle One 

Chapters 5 and 12

Broad Area of Learning: Personal and Career Planning; Consumer Rights and
Responsibilities
Educational Aim
• To encourage students to discover the role of mathematics in society by carrying out

interdisciplinary projects involving related strategies and mathematical knowledge
• Students learn to exercise critical judgment and develop responsible strategies for consuming 

and using goods and services
Focus of Development
• Students learn to carry out plans when solving situational problems.
• Solving situational problems makes students aware of their identity and potential.

Cross-Curricular Competencies
• Uses information
• Solves problems
• Uses creativity

Concepts
Arithmetic: Number Sense With Regard to Decimal and Fractional Notation and Operation Sense
– Fractional, decimal and exponential (integral exponent) notation; percentage, square root
Arithmetic: Understanding Proportionality
– Ratio and rate

• Ratios and equivalent rates
– Direct or inverse variation
Probability: Random Experiment
– Random experiment

• Random experiments involving one or more steps (with or without replacement, with or 
without order)

• Outcome of a random experiment
• Sample space

– Event
• Certain, probable and impossible events
• Simple, complementary, compatible, incompatible, dependent and independent events

– Theoretical probability and experimental probability
Geometry: Geometric Figures and Spatial Sense
– Plane figures

• Measurement
– Area, lateral area, total area

– Congruent and similar figures
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Processes
Arithmetic: Operations Involving Numbers Written in Decimal and Fractional Notation
– Written computation: the four operations involving numbers that are easy to work with (including

large numbers) and sequences of simple operations performed in the proper order (numbers written in
decimal notation), using equivalent ways of writing numbers and the properties of operations

– Use of a calculator: operations and sequences of operations performed in the proper order
Arithmetic: Working With a Proportional Situation
– Comparison of ratios and rates
– Recognizing a proportional situation by referring to the context, a table of values or a graph
– Solving a proportional situation
Probability: Processing Data from Random Experiments
– Calculating the probability of an event
Geometry
– Finding unknown measurements

• Areas
– Area of circles and sectors

Copyright © 2009 by Nelson Education Ltd. Teacher’s Resource Supplement Situational Problems 9

Application Question: A Fair Game

Preparation and Planning

Pacing 10–15 min Introduction
30–45 min Individual work

Materials • a calculator

Masters • A Fair Game
• Appendix A: Point Board

Can be done after completing Nelson Mathematics Secondary Year Two,
Cycle One Chapters 2, 5, and 12

Introduction (Whole Class) 10–15 min
Discuss fairness based on probability as it relates to various situations. Discuss the various types of
games that use probability. Review the rules for probability as they might relate to a game such as the
one they will be designing. Ask students how you might determine if a game is or is not fair.

Using the Application Question (Individual) 30–45 min
Together, read the introduction and the criteria for A Fair Game. Remind students to use the Evaluation
Criteria Checklist to help them complete the activity.

If students are having difficulty . . . What you can do to help

Students may have difficulty determining what constitutes • Remind them of the rules of probability and prompt 
a fair board. them to discuss how these rules relate to the point board

shown.
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Sample Solution (Thorough)

A. For example, My scale drawing of the point board still has five rectangles, but each rectangle
has a length of 5 cm and a width of 4 cm. The new board has two circles, each with a radius of 
2.8 cm. Finally, the board has one triangle, with a base measuring 5 cm and a height of 4 cm. The
rectangles are marked 100 points; circles are marked 50 points; and the triangle is marked
10 points. The area of all the rectangles equals 100 cm2. The area of the two circles is between
49 cm2 and 50 cm2; this is as close as I can get to 50 cm2 for the area of the circles. The area of
the triangle is 10 cm2. These dimensions make the board fit the given criteria. The ratio of 100
point area to 50 point area is very close to 2:1. The ratio of 10 point area to 100 point area is 1:10.

B. For example, The original point board did not fit the given criteria, because the area marked
100 points was greater than twice the amount of space marked 50 points; thus, the ratio for these
two outcomes was not 2:1. Likewise, the area of the triangle was not the area of the rectangles.
I had to change the area of these shapes to make them fit the given probabilities.

C. 5:1; The probability of getting 100 on a throw is 10 times greater than getting 10 on a throw and
is very close to two times greater than getting 50. So the probability of getting 50 on a throw must
be five times the probability of getting 10 on a throw.

1
10

Assessment of Learning: A Fair Game

Level Competency Overall judgment at end of cycle

5 Advanced The student’s competency exceeds the requirements.

4 Thorough The student’s competency clearly meets the requirements.

3 Acceptable The student’s competency barely meets the requirements.

2 Partial The student’s competency fails to meet the requirements.

1 Minimal The student’s competency clearly fails to meet the requirements.
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Competency 2: Uses mathematical reasoning

Evaluation criteria for the competency:
Uses mathematical reasoning

Observable elements
The student . . .

CR 3-
Proper application of mathematical reasoning suited to the
situation

• is able to identify changes that need to be made to 
the shapes

• provides justification for their choice(s)/statement

CR 2-
Correct use of concepts and processes appropriate to the
situation

• determines the area of all shapes on the given board
• determines the probability associated with each shape and the

ratios between the probabilities associated with shape types
• determines changes needed to have board meet given criteria

CR 4-
Proper organization of the steps in an appropriate procedure
shows his/her work in a clear and organized manner

• correctly draws or describes shape changes needed to match
criteria

• shows his/her work in a clear and organized manner

CR 5-
Correct justification of the steps in an appropriate procedure

• makes statements that justify his/her conclusion
• uses solid mathematical arguments and calculations in

explanation of why the original board did not meet the given
criteria and why the new board does

CR 1-
Formulation of a conjecture
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Competency 2: Uses mathematical reasoning

Evaluation
Criteria Advanced Thorough Acceptable Partial Minimal

Formulation of 
a conjecture
appropriate to 
the situation

Correct use of 
the concepts and
processes
appropriate to 
the situation 

• applied ratio,
probability, and
area concepts
appropriately

• applied ratio,
probability, and
area concepts
appropriately but
made minor errors

• applied ratio,
probability, and
area concepts, but
made some errors

• applied
probability
concepts, but
made several
errors

• applied ratio,
probability, and
area concepts 
inappropriately

Proper 
application of
mathematical 
reasoning suited 
to the situation

• took every 
aspect of the 
criteria into 
account

• took the main
aspects of the 
criteria into
account

• took some 
aspects of the 
criteria into
account

• took only a 
few aspects of 
the criteria into
account

• took no aspect 
of the criteria 
into account

Proper 
organization of
the steps in an
appropriate
procedure

• presented a 
complete and
organized 
procedure for
changing the 
point board that
clearly outlines
what was done 
or how it was
done

• presented a 
complete and
organized 
procedure for
changing the 
point board that
clearly outlines
what was done 
or how it was
done, even 
though some of
the steps were not
explained

• presented a 
procedure for
changing the 
point board that 
is not very clear
about what was
done or how it
was done,
because the work
was unclear or 
not very
organized

• presented a 
procedure for
changing the 
point board that
consists of only
isolated elements,
showing little or
no work that
clearly outlines
what was done 
or how it was
done

• presented a 
procedure for
changing the 
point board that 
is completely
unrelated to the
situation OR 
did not show 
any procedure

Correct 
justification of 
the steps in an
appropriate
procedure

• used solid 
mathematical
arguments about
ratios of areas in 
justifying his/her
results

• used appropriate
mathematical
arguments about
ratios of areas in 
justifying his/her
results

• used some 
appropriate 
mathematical
arguments or 
used rudimentary
mathematical
arguments about
ratios of areas in 
justifying his/her
results

• used only 
slightly
appropriate 
mathematical
arguments about
ratios of areas in 
justifying his/her
results

• used erroneous 
or inappropriate
mathematical
arguments when
justifying his/her
results
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Competency 3: Communicates using mathematical language

Evaluation criteria for the competency:
Communicates by using mathematical language 

Observable elements 
The student . . .

CR 1-
Correct interpretation of a message involving at least one type
of mathematical representation suited to the situation

• recognizes the purpose of the message
• suggests changes to shapes and/or sizes to satisfy the 

probability criteria

CR 2-
Production of a message suited to the context, using
appropriate mathematical terminology and following
mathematical rules and conventions

• accurately draws or describes changes necessary for board 
to meet given criteria

• provides accurate measurements and calculations to justify
that the board meets the given criteria

Competency 3: Communicates by using mathematical language

Evaluation
Criteria Advanced Thorough Acceptable Partial Minimal

Correct 
interpretation of 
a message
involving at least
one type 
of mathematical 
representation
suited to the 
situation

• used the 
elements of 
mathematical 
language and of
everyday
language to
efficiently 
explain the 
results

• used the 
elements of 
mathematical 
language and of
everyday
language to
explain the 
results

• used some
elements of 
mathematical 
language and of
everyday
language to
explain the 
results

• used a few 
appropriate
elements of 
mathematical 
language and of
everyday
language to
explain the 
results

• used 
inappropriate 
elements of 
mathematical 
language and
of everyday
language to
explain the 
results

Production of a
message suited to
the context, using
appropriate 
mathematical 
terminology and
following
mathematical
rules and 
conventions

• produced an 
articulate,
coherent 
explanation about
the ratios of the
areas that 
includes all
relevant
information

• produced a clear,
well-organized
explanation about
the ratios of the
areas that 
includes the
relevant
information

• produced an
explanation about
the ratios of the
areas that 
includes 
elementary,
ambiguous, or
repetitive
information

• produced an
explanation about
the ratios of the
areas that 
includes
confusing and
unconnected
information

• produced an
explanation 
about the ratios 
of the areas that
includes
erroneous or
unrelated
information
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Situational Problem: Hit the Mark

Preparation and Planning

Pacing 15–20 min Introduction
45–60 min Individual work

Materials • a calculator
• a ruler
• a compass
• a computer (optional)

Masters • Hit the Mark

Can be done after completing Nelson Mathematics Secondary Year Two,
Cycle One Chapters 5 and 12

Introduction (Whole Class) 15–20 min
Discuss the various types of games that use probability. Review the rules for probability as they might
relate to a game such as the one they will be designing. Ask students how you might determine if a
game is or is not fair.

Using the Situational Problem (Individual) 45–60 min
As a class, read Hit the Mark and review the criteria for creating the point board. Remind students to
use the Evaluation Checklist to help them complete the activity.

If students are having difficulty . . . What you can do to help

Students may have difficulty designing a board that
incorporates all of the criteria and is still fair.

• Remind students about the rules of probability and how they
might relate to their point board. Encourage them to use
creativity to incorporate all aspects of the given criteria.

Sample Solution (Thorough)

A. For example, First I will decide on the probability rules that I wish to include in my point board.
The probability of scoring 10 points to 25 points will be 1:2.5. The probability of scoring 10 points
to 50 points will be 1:5. And the probability of scoring 25 points to 50 points will be 1:2. Next,
I will choose the shapes that I will incorporate in the design. Finally, I will determine a creative and
original design for the board that meets my given criteria.

B. For example, My point board includes two trapezoids, two parallelograms and one circle. The
dimensions of these shapes are given below.

The area of each trapezoid is The total area of the trapezoids is 
The area of each parallelogram is The total area of the parallelograms is 
The area of the circle is 
The probability of scoring 10 points compared to 25 points is about 20:50 or about 1:2.5.
The probability of scoring 25 points to 50 points is 50:100 or 1:2.
The probability of scoring 10 points to 50 points is about 20:100 or about 1:5.

3.14 3 2.52 5 19.625 cm2.
50 cm2.5 3 5 5 25 cm2.
100 cm2.(12 1 8) 3 5 4 2 5 50 cm2.

08-221_SP Gr8_Ch04_pp2.qxd  11/22/08  2:57 PM  Page 14



Copyright © 2009 by Nelson Education Ltd. Teacher’s Resource Supplement Situational Problems 15

Dimensions:
Trapezoid: base 1 5 12 cm; base 2 5 8 cm; height 5 5 cm
Parallelogram: base 5 5 cm; height 5 5 cm
Circle: radius 5 2.5 cm

25 25

50

50

10

C. For example, I followed my plan, as outlined in Step A, for the design of my point board.

D. For example, I included multiple shapes in my point board: a circle, two parallelograms, and two
trapezoids. There are at least three different outcomes: 10 points, 25 points, and 50 points. Also,
I developed rules of probability for each outcome and designed a board that fits those criteria.
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Assessment of Learning: Hit the Mark

Competency 1: Solves a situational problem

Evaluation
Criteria Advanced Thorough Acceptable Partial Minimal

Oral or written
explanation
showing that 
the student 
understands 
the situational
problem

• took all of the
criteria into
account when
designing the
board

• took most of 
the criteria into
account when
designing the
board

• took some of 
the criteria into
account when
designing the
board

• took a few of 
the criteria 
into account 
when designing
the board

• took no more 
than one of the
given criteria 
into account 
when designing
the board

Mobilization 
of mathematical
knowledge 
appropriate to 
the situational
problem

• used the required
ratio, probability,
and area concepts
and processes

• used most of 
the required ratio,
probability, and
area concepts and
processes

• used some of 
the required ratio,
probability, and
area concepts and
processes

• used few of 
the required ratio,
probability, and
area concepts and
processes

• used
inappropriate
mathematical
concepts and
processes

Development 
of a solution 
(i.e. a procedure
and a final
answer)
appropriate to
the situational
problem

• checked his/her
solution for the
correct areas and
ratios and
corrected
mistakes, if
necessary

• checked most of
the steps in
his/her solution
for the correct
areas and ratios,
and corrected
mistakes if
necessary

• checked some 
of the areas and
ratios in his/her 
solution

• made little
attempt to
evaluate the
correctness of
areas or ratios in
his/her solution

• did not 
evaluate his/her
solution

Cross-Curricular Competencies

Evaluation
Criteria Advanced Thorough Acceptable Partial Minimal

Cross-Curricular Competency 1: Uses information

Critical 
analysis of 
information

• a clear
explanation was
provided as to
how the point
board was
designed

• an explanation 
was provided as
to how the point
board was
designed

• some explanation
was provided as
to how the point
board was
designed

• little 
explanation was
provided as to
how the point
board was
designed

• no 
explanation was
provided as to
how the point
board was
designed

Logical
organization of
information

• explanations for
the areas of each
shape and the
ratios for point
values were
clearly structured
and well
organized

• explanations for
the areas of each
shape and the
ratios for point
values were
structured and
organized

• explanations for
the areas of each
shape and the
ratios for point
values were clear
and organized but
some errors were
made 

• explanations for
the areas of each
shape and the
ratios for point
values were
somewhat clear
and organized

• explanations for
the areas of each
shape and the
ratios for point
values were not
clearly organized
and were difficult 
to understand
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Evaluation
Criteria Advanced Thorough Acceptable Partial Minimal

Cross-Curricular Competency 2: Solves problems

Accurate
definition of the
problem

• student showed 
a clear
understanding 
of the importance
of the ratios of
areas in the
problem
presented and
clearly
demonstrates 
this in the 
explanation

• student showed 
a clear
understanding 
of the importance
of the ratios of
areas in the
problem
presented

• student showed a
somewhat clear
understanding of
the importance of
the ratios of areas
in the problem
presented

• student showed a
lack of complete
understanding 
of the importance
of the ratios of
areas in the
problem
presented

• student did not
show any
understanding of
the importance of
the ratios of areas
in the problem
presented

Variety and 
relevance of 
solutions 
proposed

• an accurate
solution was
proposed for 
the problem
presented with 
an clear
explanation
provided

• an accurate
solution was
proposed for 
the problem
presented

• a solution was
proposed for 
the problem
presented
containing 
some errors

• an inaccurate
solution was
proposed for 
the problem
presented

• no solution was
proposed for the
problem
presented

Evaluation 
of possible 
strategies

• an accurate
evaluation of the
plan was provided
and alternative
strategies and
steps were
discussed

• an accurate
evaluation of the
plan was provided
for the design of
the point board

• an evaluation of
the plan was
provided but it
lacked several
details

• an unclear
evaluation of a
plan was 
provided for the
design of the
point board

• no evaluation of 
a plan was 
provided for the
design of the
point board

Scope of the
analysis

• an accurate
analysis of the
plan for the
design of the
point board was
performed and 
the explanation
details specific
uses of this 
information

• an accurate
analysis of the
plan for the
design of the
point board was
performed

• an analysis of 
the plan for the
design of the
point board was
performed but
contained some
errors

• an inaccurate
analysis of the
plan for the
design of the
point board was
performed

• no analysis of 
the plan for the
design of the
point board was
performed
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Evaluation
Criteria Advanced Thorough Acceptable Partial Minimal

Cross-Curricular Competency 4: Uses creativity

Exploration of
new ideas

• there is evidence
of the exploration
of new ideas in
the design of the
point board and
these ideas were
clearly expressed
in the explanation

• there is evidence
of the exploration
of new ideas in
the design of the
point board

• there is some
evidence of the
exploration of
new ideas in the
design of the
point board

• there is little
evidence of the
exploration of
new ideas in the
design of the
point board

• there is no
evidence of the
exploration of
new ideas in the
design of the
point board

Exploration of
different ways of
doing things

• there is evidence
of the exploration
of different ways
of doing things 
in the design of 
the point board
and these ways 
were clearly
expressed in the
explanation

• there is 
evidence of the
exploration of
different ways of
doing things in
the design of the
point board

• there is some
evidence of the
exploration of
different ways of
doing things in
the design of the
point board

• there is little
evidence of the
exploration of
different ways of
doing things in
the design of the
point board

• there is no
evidence of the
exploration of
different ways of
doing things in
the design of the
point board

Originality of 
connections
among the
elements of a 
situation

• there is 
originality in the
point board
design and this 
was clearly
expressed in the
explanation

• there is 
originality in the
point board
design

• there is some
originality in the
point board
design

• there is little
originality in the
point board
design

• there is no
originality in the
point board
design
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