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Rationale
An outcomes approach to mathematics education means students and teachers need
many and varied opportunities for students to demonstrate their learning and their
understanding. To be as accurate as possible in determining students’ current level of
numeracy, those students must be given opportunities to demonstrate their
understanding through activities which really show what they are able to do, as well
as what they are not. Scoring 100% in a page of exercises tells teachers that a
student has learnt what was taught, and can be useful information for checking that
criteria have been met, but may not be a demonstration of their true or full
mathematical understanding.

In order to make more accurate assessments of students’ understanding, and therefore
place them carefully within the levels described in the curriculum document, activities
are needed which address two important aspects:

Students must be able to show how well they can apply concepts or processes
learnt to different contexts in order to solve a problem; and

They must be given opportunities to show the “upper limits” of what they know
and understand.

The approach in this book allows for both of those requirements.

At the same time, competence in mathematics should mean that students are able
and willing to use mathematics in settings outside the maths lesson. This book supports
that by providing a wide, cross-curricular context for the activities it contains.

The activities provided in this book are based on realistic situations which school
students of age 11+ could expect to be familiar with or to face.

Therefore, the National Curriculum document aim of having students “able to deal
readily and efficiently with common situations requiring the use of mathematics” is
addressed.
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Teachers’ Notes
This book contains a collection of activities for students aged11+ to enable them
to develop their Mathematical problem-solving skills. Strategies for solving
problems are introduced individually and explained, so that these can be taught
explicitly, practised and then applied to problems which relate to the students’
school or life experience.

The book is devised as a course in mathematical problem solving and should be
worked through sequentially, rather than “dipped into”. It is divided into seven
sections, one for each of the problem-solving strategies to be taught. There is no
need for teachers or students to have prior familiarity with any of the strategies
presented. At the beginning of each section there is an explanation of the strategy
to assist teachers and students, and then students are guided through a
‘scaffolding’ approach to eventual independence. Although the tasks become
progressively more complex in each section, all students should be able to manage
the initial example and thus become familiar with the strategy. Subsequent
problems could then provide extension and/or enrichment activities which are
meaningful and interesting.

The activities provided represent excellent opportunities for teachers to see how
students apply operational skills learned in Mathematics and they would be ideal
to use as part of an assessment portfolio if required. Attainment Target/s linked
to the activity on that page will appear in full at the foot of each page to assist
teachers in this.

Teachers may even wish to use these activities in curriculum areas other than
Mathematics, as many of the problems could easily fit into a Social Sciences,
Health Education or Technology & Enterprise program, for example.

All of the activities can be completed by students working alone, although some are
especially suited to group work.
Some activities require the use of school equipment such as sporting equipment, and
others need extra materials such as graph paper, coloured card or measuring
equipment.
Students should be permitted, even encouraged, to use working paper at all times
when engaged in these activities. Teachers can decide whether the notes will be
purely for the students’ use or if they will form part of assessments. Either way, this is
ideal training for secondary school, as well as allowing the students to try out solutions
and workings before committing to a solution.
Students should be encouraged to use calculators to assist as appropriate.
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Teachers’ Notes:
Guess and Check

This strategy is an excellent way to introduce students to a problem solving approach
to mathematics. Many of them will find that they have employed this strategy informally
without recognising it as such, and therefore it will seem familiar and within their
“comfort zone”. Validating “Guess and Check” as a method will be a terrific confidence
boost and should help students feel able to approach the other strategies with a
positive attitude. At the same time, the students will learn and practise sensible
guessing and understand the importance of accuracy in the “check” part of the
strategy.

As its name suggests, the students first of all guess an answer to the problem and
then use that answer to check whether all requirements of the problem have been
met. If not, then the answer is adjusted and checked again.

Teachers should stress that it is extremely unlikely that their “guess” is going to be
correct - that is not the point - and that the guess provides a starting point, which is
the key to all problem solving.

Guess and Check
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Name: _________________________

Student Information Page
When approaching problem solving, the main problem can often be figuring out “where to
start”!

Sometimes the easiest and most sensible way is to simply take a guess at what you think
the answer might be and then check to see if that’s possible. You’ve probably done
something like that yourself. If someone told you that your school canteen sells twice as
many pies as pasties, and that altogether 87 pies and pasties were sold in a week, could
you tell them how many pies and how many pasties were sold?

You could soon find out by the “Guess and Check” method. Your guess is probably going to
be closer than you think, although it’s not likely it will be spot on.

Firstly, think about what you know:

You know one number has to be double the other and that they both have to add up
to 87. Therefore, the easiest thing to do would be to start with a number for the
pasties, double it for the pies, and then see if they both add up to 87. So, you won’t
guess that there were 4 pasties sold, because then there must have been 8 pies, and
together that makes only 12. Likewise, you won’t guess 50 for the pasties as that
means 100 pies, which is 150 altogether. Already you have an idea of a range inside
which the answer may lie.

It can be useful to draw up a grid, based on what you know, and then use it to help
you find the solution. As you get the answer for each of your guesses, decide whether
your number of pasties needs to go up or down.

Here is an example of how this could have been done:

AT/s * Understands mathematic conjectures as more than simply a guess; makes straightforward tests of conjectures
and discards those that fail the test.
* Calculates with whole numbers, money and measures, drawing mostly on mental strategies to add and subtract
two-digit numbers and for multiplications and divisions related to basic facts.

1st guess 2nd guess 3rd guess 4th guess Answer

20 35 26 28 PASTIES 29

40 70 52 56 PIES (double) 58

60 105 78 84 TOTAL 87

Guess and Check: Number
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Name: _________________________

AT/s * Understands mathematic conjectures as more than simply a guess; makes straightforward tests of conjectures
and discards those that fail the test.
* Calculates with whole numbers, money and measures, drawing mostly on mental strategies to add and subtract
two-digit numbers and for multiplications and divisions related to basic facts.

Class Action
Use the “Guess and Check” procedure to find the solution to this problem:

Your new class has 30 students in total. There are 4 more boys than girls in the class.
Use the “Guess and Check” method to find out how many boys and how many girls
are in the class. Use the grid below to help you - remember, write in what you know first.

Guess and Check: Number

The solution is 13 girls and 17 boys.

How many guesses did you need? ____________

Sports Store Stumper
Now have a try at solving the next problem by yourself. Draw up a grid below and write
in what you know, before you have your first guess.

As part of your job as sports monitor, you need to conduct
a weekly check of all the balls in the sports store. When
you checked, you could see that there were 3 more
cricket balls than tennis balls lined up on the shelf.
When you counted the balls, you counted them together
and only got a total number of 45 for the two kinds.
Now the Phys. Ed. teacher is asking you how many
tennis balls are in the store. Can you find out, without
going back and counting them?

Create a grid in the box below to help you solve the problem.

1st guess 2nd guess 3rd guess 4th guess Answer

Girls

Boys (+4)

Total
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Teachers’ Notes:
Find a Pattern

Much higher order mathematical thinking involves applying patterns which are
understood and known to be true, and mathematicians are used to looking for and
“seeing“ patterns as part of their approach to their work. Thus, developing a facility
for patterning is an important facet of developing numeracy.

Students will no doubt be used to exercises in which they have to identify, and then
possibly continue, patterns in number or shape. However, in many of these exercises,
merely finding the pattern is the point.

In this section, students practise finding patterns in order to solve a problem or reach
a solution. It is the application of the pattern which is important.

Find a Pattern
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Name: _________________________

Watching Your Watch
The bell for the start of school sounds when your watch shows a time of 8.48 am and you
think you’re starting school two minutes early.  But at morning recess, which begins at 10.20
am, your watch shows 10.17 am. Then at lunchtime, officially at 12.05 pm, your watch
shows 12:00:50 pm. You won’t be able to adjust your watch until you get home and use the
special tool. You need to catch a bus home at the correct time of 3.35 pm, but you want to
get a book from the library first.

What time, according to your watch, will you have to be at the bus stop for your bus?

Patterns in the Water
You are growing bulbs in your classroom and recording the rate of growth and the amount of
water needed. You have marked the side of the jar into 20 ml gradations, and each day you
check the water and top the level up to 200 ml.

On the first day, you decide no water is needed as you can see the level has barely changed;
however, by the next day it is down to 190 ml, so you top it up. You then have to wait until
Monday to check your bulb, and on Monday morning, the plant needs 18.75 ml to bring it
back to 200 ml.

Which day can you expect to find the jar completely dry?

AT/s * Recognises, describes and uses patterns involving operations on whole or fractional numbers and follows and
describes rules for how successive terms in a sequence or paired quantities can be linked by a single operation.
* Measures by counting uniform units including where part-units are required, and measures length, mass,
capacity, time and angle, reading whole number scales.

Find a Pattern: Measuring


