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Introduction

PLAN IT is one of eight such 'cluster books', each offering a lead task which is fully
supported by detailed teacher's notes, a student's introduction to the problem, a
case study, examples of students' work which demonstrate achievement at a
variety of levels, together with six alternative tasks of a similar nature. The
alternative tasks simply comprise the student's introduction to the problem and
some brief teacher's notes. It is intended that these alternative tasks should be
used in a similar manner to the lead task and hence only the lead task, has been
fully supported with more detailed teacher's notes and examples of students'
work.

The eight cluster books fall into four pairs, one for each of the general categories:
Pure Investigations, Statistics and Probability, Practical Geometry and Applications.
This series of cluster books is further supported by an overall teacher's guide and a
departmental development programme, IMPACT, to enable teacher, student and
departmental experience to be gained with this type of work.

The material is available in two parts
Part One The Teacher's Guide
IMPACT
Pure Investigations I1 -Looking Deeper
I2 -Making The Most Of It
Statistics and Probability ~ S1 -Take a Chance
52 -Finding Out
Part Two  Practical Geometry G1-Pack It In
G2-Construct It Right
Applications Al-Plan It |
A2-Where There's Life, There's Maths
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This particular 'cluster book', PLAN IT, offers a range of materials designed to
support students as they pursue applications tasks within any GCSE mathematics
scheme. The material has been designed and tested, as extended tasks, in a range
of classrooms. A total of about twelve to fifteen hours study time, usually over a
period of two to three weeks, was spent on each task. Many of the ideas have been
used to stimulate work for a longer period of time than this, but any period which
is significantly shorter has proved to be rather unsatisfactory. These applications
tasks are intended to arouse students' interest in, and understanding of, the world
in which they live. As they pursue these tasks students will be involved in
selecting materials and mathematics to use for their chosen task, checking they
have sufficient information, working methodically and reviewing their progress,
interpreting mathematical information presented in oral, written or diagrammatic
form, as well as in making and testing hypotheses.

It is important that students should experience a variety of different types of
extended task work in mathematics if they are to fully understand the depth,
breadth and value of the subject. The tasks within this cluster concern real life
situations, and they are intended to be tackled practically. However, it is important
that this practical approach should be followed up using reasoning, calculation and
proof, according to the individual need and ability of each student. The common
element amongst all the items within this cluster is the idea that the students
should be involved in planning or organising an event, or some other aspect of
their everyday life, using information they have collected.

Clearly, there are many styles of classroom operation for GCSE extended task work
and it is intended that this pack will support most, if not all, approaches. All the
tasks outlined within the cluster books may be used with students of all abilities
within the GCSE range. The lead task The Celebration may be used with a whole
class of students, each naturally developing their own lines of enquiry. It is
intended that all the tasks within the cluster may be used in this manner.
However, an alternative classroom approach may be to use a selection, or even all,
of the ideas within the cluster at one time, thus allowing students to choose their
preferred context for their applications task. There is, however, a further more
general classroom approach which may be adopted. This is one that does not
even restrict the task to that of an applications nature. In this case some, or all, of
the items within this cluster may be used in conjunction with those from one or
more of the other cluster books, or indeed any other resource. The idea is that this
support material should allow individual teacher and class style to determine the
mode of operation, and should not be restrictive in any way.

Teachers who are new to this type of activity are strongly advised to use the lead
tasks.
These introductory notes should be read in conjunction with the general teacher's

guide for the whole pack of support material. Many of the issues implied or
hinted at within the cluster books are discussed in greater detail in The Teacher's

Guide.

Plan It : Introduction
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The Celebration

The lead task in this book is called The Celebration.
It is based on a real life situation and provides a
rich and tractable environment for applications
type coursework tasks at GCSE level.

The task is set out on pages 7 - 9 in a form that is
suitable for photocopying for students.

The Teacher’'s Notes begin on page 10. These pages
contain space for comments based on the school's
own experiences.

6 Plan It : The Celebration
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THE CELEBRATION

T T T

As you complete this task you will be involved in planning something like
a birthday celebration for a group of friends. You can go about this in any §
way that you like.

You do not have to consider a birthday celebration, it can be anything that §
you would like to organise, or you feel would be useful to you in the future. §
You may choose to go in any direction that you wish. Basically you can plan §
or organise anything that interests you, for whatever reason and in any way. §

If possible, try to link it to something that you are going to have to do in real §
life, whether it is in the near future or just a possibility in the long term. §
You will be able to gain a lot from this experience, even if it is only a §
dummy run at organising something. You may be lucky enough to have §
the chance of putting your plan into action. 2

Don't forget to record all your ideas and decisions as you go along. These §
need to be discussed in your final report. Your report should outline your §
problem and how you tackled it. It should include any information you §
collected, any decisions you made, comparisons of alternatives, calculations

made, and many more things.
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Write down a list of all the jobs involved in making breakfast.

Now think about how long each job takes, and in what order these jobs need §
to be carried out. During your group discussion, you may find it helpful to §
write each job on a piece of paper, together with the time needed, so that you §
can move them around on the table as you talk about the different possible
orders in which the jobs can be done.

What other things do you need to think about when you are planning how
to make breakfast?

What if you had to cook a traditional breakfast for a large number of your
friends? Would it make any difference?

8 Plan It : The Celebration
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.......................................................................

...................................

Y MAKING BREAKFAST : continued

‘ Job number ... Job number ...
§ Toast forty Grill sixty
3 slices of bread sausages
Time ... Time ...
/ N\
MENU
fFruit Jurce
% Muesl’
) Yogurt
s X% X
g Scrambled £ggs
Baked Beans on Toast
Bacon, Egg and Sausages
X X X
Rolls, Toast
XX X
Honey, Marmalade
N XX X
Tea, Coffee
\_ J
% Job humber ... Job humber ...
\
\ . P
) Boil ten ake six
\ pints of water pots of fea
g TIMe . Time ...
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The Celebration - Teacher’s Notes

The ability to plan and organise is an important
skill in everyday life. It usually involves us in
applying our basic mathematical knowledge so that
we can make more informed decisions. It is
unusual to find adults, even mathematics teachers,
using higher level mathematics to solve everyday
problems in mathematics. However, mathematics
used at a suitable level is a powerful aid in decision
making. The Celebration is a piece of work which
fits into the area of Applications of mathematics
and provides students with an opportunity to plan
and organise a wide variety of events.

This type of activity is a very popular one in
mathematics classrooms, although it often
degenerates to the collection of pictures from
magazines, and the carrying out of a small number
of very basic calculations. We anticipate that
students who complete a piece of GCSE
coursework under this heading, will become
involved with their problem in a different way,
and at a different level, than has been indicated
above.

Naturally, the problem will motivate and interest
the students more highly if it actually belongs to
them. Therefore, it is suggested that this work
should, if possible, be linked to something which
they could be, or are likely to be, involved in. The
initial suggestion is that the context could be a
birthday celebration.

Many contexts have been, or may be, explored
under this heading. Some are more well known
than others. These include

* Planning a trip
* Organising a disco

* Catering for a wedding, party, anniversary or
similar event

* Planning a meal for a large group
* Organising a young child's birthday party

* Planning a barbecue

10
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* Organising the school's sports day

Organising a charity event

*

Having the family to stay
* Organising a club.

Clearly, the context chosen will determine what
type of mathematics may be involved in the
solution to the problem, but there is likely to be
considerable common ground amongst most
problems. This is likely to include

* Planning of time

* Costing

¥

Quantity

x

Value

* Comparing alternatives

o

Data collection

* Data representation
* Ratio and proportion
* Percentage

* Estimation.

Initially, it is often difficult for students to think of
something they would like to plan, and then to
decide how they should go about it. Therefore, we
offer an initial small group activity, followed by a
brainstorming session, before students select their
own context and begin to consider the details of
their own individual planning and organising
tasks.

When students are working on GCSE extended
tasks, it is impossible to give a lesson by lesson
plan, but it could be useful to outline what may
happen over the two to three week period which
the work will probably span.

Plan It : The Celebration
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Understanding and Exploring the Problem

The resource sheet Making Breakfast offers a task
which has proved helpful when encouraging
students to think about organising and planning
events. This task is in a form which is suitable for
handing out to small groups of, say, three or four
students. Immediately, they can become involved
in discussing and thinking about this type of
activity. Naturally, each group will tackle the
problem at their own level, and make the task as
difficult as is appropriate at this stage. However,
there is some degree of flexibility for the teacher,
and the making breakfast activity may simply be
used as a brief introduction, or as a slightly longer
task.

Some discussion points which are likely to arise
during this stage of the work are

* Which jobs cannot be done until others
have been completed?

* Which jobs can be done at the same time?

* Are you waiting or working for most of the
time?

* Which jobs are the most crucial?

Such questions lead on to the idea of critical path
diagrams and these could be introduced here,
although this is not intended to be the main focus.
Indeed, the use of such mathematics in a very
simple case may serve only to suggest the
contrived nature of using such techniques, and
that the method lacks any power since the problem
can be considered wusing less powerful
mathematics.

However, it certainly is useful here if the students
record their decisions using some form of diagram.
This can help both you as a teacher, and your
group to develop notes which form a suitable basis
for final reports. Each student can briefly explain
her problem, and illustrate her particular solution
together with anything she discovers or notices
during her work. This then stands both as a
miniature model of what the students' final
reports may look like or, indeed, form a part of the
report itself. '

12
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At the end of this introductory task, which will
probably take approximately an hour, the overall
task should be explained to the students. It may be
useful to give them some preliminary notice of the
work on this extended task, so that they can think
about possible contexts which are of personal
interest for their work.

Devising and Planning Individual Studies

A brainstorming session is very valuable at this
stage to help generate lots of ideas, as well as
possible approaches to one or two of the ideas
suggested. One useful way of developing this is to
ask each student to write down as many ideas as
they can in a short period of time, before sharing
their ideas with others in their small group. Each
small group should reach some degree of
consensus about which ideas are worth pursuing,
and how they might go about it.

Finally, each group should report on a few of their
ideas to the whole class. The whole class reporting
back session will involve the teacher in chairing
the discussion, and trying to involve as many
students as possible. It is also useful to select one
or two of the ideas, and to ask members of the
group to expand further on these. Other students
can be invited to add their ideas to the those
already suggested.

The next few lessons will probably involve each
student in thinking about a few events they may
wish to plan and organise, choosing a particular
context and thinking about how they are going to
tackle their own individual problems. During this
stage, it is worthwhile emphasising a range of
mathematical skills and processes which students
may wish to use such as those listed on page 11.
However, it is important that this list should not
merely be written down by the teacher. During the
whole class reporting back session, students should
be encouraged to identify useful mathem?ltxcal
skills and processes within the context they wish to
explore. After the class reporting back session, it 1s
likely that the suggested list will have emerged, as
well as others.

Plan It : The Celebration
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Implementing Plans and Pursuing Ideas

This next period of time will involve students in
pursuing their individual lines of enquiry. The
teacher's role here is almost entirely one of acting
as a consultant and resource. Wherever possible,
students should take the initiative and assume
responsibility for their own progress. Their work
may involve them in collecting relevant
information and data outside school hours, and
sometimes over a period of time. Clearly the
situation has implications for the organisation of
lesson time on the part of the teacher. During our
project trials, many teachers found that it was best
to move to a one lesson per week approach whilst
such data was being collected and compared. This
avoids wasted time in the classroom while waiting
for information.

This phase provides a valuable opportunity for the
teacher to talk to individual students about their
work. Information gained during this period will
prove extremely valuable for assessment purposes,
since the teacher will naturally develop a greater
awareness of each student's work, and acquire
much more evidence than can be learned from
merely reading the final reports.

During this time the teacher will need to
emphasise the importance of each student keeping
a careful record of their work, so that the final
report made by each individual student contains
an accurate and detailed account of information
collected and analysed, together with decisions
taken.

Reviewing and Communicating Findings

Before embarking on the final written report, it
may be useful for each student to briefly outline to
their own small group what they have done so far.
Apart from the obvious advantages in personal
and social development, this helps a student to
clarify their own ideas about their work to date.

It is important that students should begin to
review and analyse what they have discovered
sufficiently early, to complete the task well. Some
students tend to continue collecting information
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until time runs out, and are rather reluctant to
organise or analyse it.

In our trial classrooms, some students appeared to
be surprised at the amount of time it takes to
organise information, and to consider all aspects of
the task, before making final decisions and
recommendations.

The assessment will naturally be based on the final
report which a student submits, together with the
knowledge of the student's work which the teacher
has gained through observation and discussion
during the whole period in which the work has
been completed.

This problem may be tackled by students of all
abilities, since they will set themselves tasks
within their capabilities, and then demonstrate
their ability and knowledge through their own
solutions to issues which are of some personal
significance.

Whilst we have made it clear that greater
motivation is achieved with student ownership of
the task, this is also true if the student is organising
a task which is really going to happen. Again,
during our trials, we saw groups organising a
variety of events which they actually carried
through. These include

* A meal at Pizzaland followed by a matinee
showing at the local cinema, for a group of
about six students

* A day trip to the seaside

¥

A school disco
* A charity break-time ice cream stall

* A sherbert factory for a week

*

A cake production line to supply local shops
and stores

* A papier maché brick making process for the
local group of senior citizens

* A charity coffee bar

efc.

Plan It : The Celebration
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A Case Study

Fourth Year
Higher/Intermediate Level.

The work was done in the second half of a term. In order to give time for thought
and research, I introduced the idea a week before the half-term break and asked the
students to go away and think of an event they would like to plan. This made it
wider than just a celebration, but I felt it was important that they should do
something that they had chosen, and therefore would have an interest in. This
was their second piece of GCSE Coursework in the fourth year but they had
completed two 'trial runs' during their third year. This was a top set of 28
students from a year group of 130.

The last lesson before half-term, we used the Making Breakfast activity which was
quite useful, if only to make some of the students realise they had no idea of
catering in quantity! It did give them a brief insight into the problems of time
planning, and reminded them of the topics they needed to research over half-term.
I suppose that this activity could be used in a variety of ways, but it went well for
us when we used it in this manner and so I would probably do it again.

After half-term when the work began, there was a huge range in the progress
made, I suppose this will always happen with this sort of approach. Some
students had done a lot of preparation, and were well into their events. Others
were struggling to get beyond a list of jobs, with no idea of ordering, timing or
detail. This was particularly true of weddings and discos which sounded good, but
actually proved quite difficult to structure. These students required quite a lot of
prompting which worried them as they know I make notes on any help given.
They felt rather frustrated by their own lack of knowledge and their need to ask for
help. We managed to assemble a collection of 'planner' booklets and cookery
books which helped, but I did not really start collecting them early enough. This is
a reflection on the fact that I had not really thought carefully enough about what
they would need, perhaps these are now things that departments ought to think
about collecting, but I suppose this is one of the skills for the students to develop
themselves, knowing where to find information.

I think almost all the students were rather anxious about not getting enough
mathematics into the work, as they do not see logical thinking, ordering of
activities, planning, and the weighing up of alternatives as mathematics, perhaps

16 Plan It : A Case Study
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this was an initial fear of mine, which I have passed on. I discussed this issue with
the Shell Centre Team and they reassured me on this matter, and it is interesting
to read the Moderator's comments on the pieces of work from my students which
have been included in this book. Maybe we all need to take a broader view of
mathematics within this area of coursework. The students worked hard at doing
scale plans, areas, costing and ratios to get what they considered mathematics into
their work. However, this was sometimes rather contrived and therefore
contributed very little to the project.

From the teacher's point of view, it was a very demanding activity as the students
were asking questions on an enormous range of topics, some of which I knew little
about. The idea that they all had basically the same problems was quite hard for
them to grasp. It may be an idea next time to attempt to have a 'worries session'
where they can all state their problems in order to support each other, make
suggestions, and perhaps give advice to each other.

We always encourage our students to write up as they go along, when doing a
piece of coursework, but this piece did not seem to lend itself to that in the same
way that previous work had. However, quite a lot of finished sections were in
evidence during the latter part of the work. All the students had their work ready
by the deadline date. I suppose the write up issue depends very much on the
individual student and their chosen activity.

One worrying aspect for me was the relatively low scores (grade C) achieved by a
few of the most able students in the group. They were also worried and have
asked to do another piece of work, possibly to submit instead. Perhaps this was
because they did not challenge themselves sufficiently within the task as I had
presented it. Alternatively, I suppose it could be said that the students who are
good at 'usual mathematics' may not be the best at this type of work and we should
be looking for broader achievement. Certainly, some students achieved top grades,
so there is scope for this. If I'm honest, this problem probably crops up at the end
of every piece that we do. I wonder if a scheme of submitting the best 3 from 4 will

become the eventual norm?

Taken overall, I think the students enjoyed their work and found it a refreshing
change.

We are hoping to submit some of the work as a Home Economics (Food) unit in a
Design course. I learned a lot about fishing, ski slopes, and golf tournaments,
amongst other things. We would all like to try out the London weekend visit to a
rock concert at Wembley Stadium, which one student planned.

Plan It :A Case Study 17
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Alternative Tasks

Relationships
Kit It Out
Turn It In
Locations
Map It Out

Fit To Eat
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Alternative Tasks

General Notes

The six alternative tasks are all intended to be used
in the same way as the lead task, The Celebration.
The teacher's notes for each task are brief and
should be read and considered in conjunction with
those for The Celebration. The student's notes are
in the same form as those for the lead task. The
student's notes offered for the six alternative tasks
in this cluster book are all written in a similar
style. They outline the context of study to the
student and offer one or two problems to be
considered. This provides the student with an
opportunity to consider the problem and gain
some understanding of it. Students are then
encouraged to investigate the problem in any way
they wish. Some further suggestions are offered
which may be used if the teacher feels this is
appropriate for any individual student, group or
class. These suggestions provide further ideas for
investigation without prescribing exactly what
should happen.
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From The Real World and Mathematics, Hugh Burkhardt, published by Blackie and Son
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Scientists have discovered evidence to suggest that there was once a penguin
2 150cm tall.
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They have measured the heights and weights of some of the penguins that
% are alive today, and they have calculated the average height and weight for
% five different types of penguin. Their results are as follows

A

I

Height in cm Weight in kg
Emperor Penguin 114 29.48

S

§ King Penguin 94 15.88
¥ Yellow Eyed 65 5.44
¥ Fjordland 56 3.18

LA A

Southern Blue 41 1.13

* What do you think was the weight of this now extinct penguin?
You may wish to suggest reasons why it became extinct.
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RELATIONSHIPS : continued
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SIMPLE  PENDULUM

From The Real World and Mathematics, Hugh Burkhardt, published by Blackie and Son
Many things in everyday life are connected by relationships. You may wish
to investigate one particular everyday situation and look for some §
relationships. Some possible situations include 2

* Pendulums

* Balls bouncing
* Double Glazing
* Holidays

* Alcohol

B o A o o o o o o o S o A o A A A o

* Planets
* Paper sizes
* Shoe sizes

* Clothes sizes

N e \ TR
© Shell Centre for Mathematical Education/Midland Examining Group
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Relationships - Teacher’s Notes

Tasks such as this benefit tremendously if students
are encouraged to discuss the issues involved as
they work in small groups of about three or four.
This introductory task is designed to encourage
students to search for possible relationships
between the heights and weights of existing
penguins, in order to attempt to determine the
probable weight of a now extinct penguin using its
height.

Finding relationships between variables using a
table of values such as this can be quite difficult,
since errors and approximations in measurements
are likely to be involved. However, if students
plot weight against height for the values given,
these appear to lie on a smooth curve. Students
should be encouraged to suggest a range of possible
relationships from merely looking at the curve.
For some students, statements such as 'when the
height gets bigger the weight gets even more
bigger' may be appropriate.  For others,
mathematical symbolism and discussion may be
appropriate. For example, W « H? W o H, etc.
Commonsense is also often useful in such
circumstances. Some students, probably those who
have considered the relationship in a more
mathematical form, may argue that the weight of a
body is proportional to its volume and, perhaps,
the volume is proportional to the cube of the
height. Investigating ideas such as this for the data
provided gives us

HB = 50255, 52303, 50482, 55225, 60992.
\

If we make allowances for errors, it look as if

W= H ?2approximately.
37
Extending their graph, or using this rough
approximation, students can determine the
possible weight of the extinct penguin. Some
students may then chose to investigate possible
relationships between the heights and weights of
other things; human beings, perhaps.

However, the main task is not to solve this rather
closed problem.  Through discussing the

22
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introductory task, it is intended that students
should begin to consider everyday situations and
to look for possible relationships between
variables. It is anticipated that students will
identify the variables present and that they will
perform experiments, or alter one variable at a
time, so that they can determine how changes in
each variable affects the system. Each student
needs to investigate a particular situation and
collect information which enables her to
determine the relationships between the variables
involved. Determining these relationships is not

an end in itself. @ When we know what
relationships exist, we can predict possible future
outcomes.

Some possible avenues for further investigation
include the time of swing of a pendulum, or the
height of bounce of different balls. Some students
may find it interesting to consider everyday
situations such as the cost of double glazing. Is
there a relationship between the overall cost and
the size of the glass needed or the perimeter?
Investigating the amount of alcohol in the blood at
various times after drinking different amounts,
could be of interest to others. These latter two
situations are discussed in The Language of
Functions and Graphs, produced by the Shell
Centre. Many further examples from this pack,
including the topic of The Missing Planet are also
possible areas for investigation.

Some students may find it stimulating to consider
the cost of holidays in a particular brochure. Does
the cost depend upon factors such as, distance
travelled, the cost of hotels, number of nights?
Alternatively, some students may find it
stimulating to consider the prices at which they
might market some items they could produce
themselves. Attempting to make allowances for
all the factors involved, and all the materials they
would need to buy, could prove extremely
interesting.

It is again important for students to feel that they
own their tasks and to have some degree of choice.
It may require a considerable amount of d.iscus-sion
if students are to find their own directions
throughout their work. Our role as teacher is very
much one of a listener and counsellor.
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Amjid's parents have agreed to refurbish his bedroom so that he has more
% space to complete his GCSE coursework tasks.

He thinks that the most important thing he needs is a large flat surface, so
that he can write and spread his books around at the same time.

He is keen to get a clean, modern effect, and he has seen the desk shown
above in a self-assembly pack. .

The desk top measures 120 cm x 60 cm and it is 72 cm high. The back panel
% is 40 cm high. It is finished in a black ash effect and it costs £34.99.

Similar black ash effect board is available in 8 feet lengths, the 60 cm width
costs £11.25 and the 40 cm width costs £8.45. 3

Do you think he should buy the kit?

0

..........
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KIT IT OUT : continued

In your carton you will have...

)

S LA

PART NO. Qry. | v

Top 01
Left Side 02
Right Side 03
Back Panel 04

The tools you'll need...

P o —

MEDIUM CROSSHEAD SCREWDRIVER

- -k A -

HAMMER

...and a fittings pack comprising:-

® ®

(P

SCREW (XD BLOCK) x 6

I o o e o o o o o o A o 2o A 2 oo 2 A o A

CAM STUD x 4

R SR Y- e
© Shell Centre for Mathematical Education/Midland Examining Group 1989
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KIT IT OUT : continued

§
\

§ GARDEN SHED \

RABBIT HUTCH

S T LS

X
>,
N
N
N

You may be interested in considering other pieces of furniture.

A T F S S S P

AT

Alternatively, you may prefer to consider buying a garden shed or
something similar.

e

s

8 * Do you think it is best to buy your item in ready made, in kit form or is
3 it best to buy the materials and build it yourself?

e

Write a report for someone who is trying to make a decision about whether
to buy or make the item you consider.

S

T
SR

\H"‘\'ﬂ\‘“\,s\x\‘\"’\ .o, o, %, Mo, %, %, %, %, %, %, " ", %, ", ", %, o, e o o N 0 Ve 0 0 N e N S N S N B 0 B 5 N, B S, B T e e N T o N 8 N S5 T T N N N N, T, S N T T N S T S e \-\
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Kit It Out - Teacher’s Notes

This starting task is intended to encourage students
to discuss situations in which it is possible to
achieve a desired end point in several ways. It
provides opportunities for students to consider a
range of possible courses of action, each of which
makes differing demands in terms of money, time,
skills available and the quality of the final product.

Purchasing an item of personal interest is a
common situation in modern everyday life and
this usually entails making a variety of decisions.
The completion of a study such as this ought to
equip students with some of the skills needed to
make informed rather than haphazard decisions of
this nature.

The introductory task is straightforward and
sufficient information is supplied to get students
into the task as they sort out what materials they
need to buy. We have deliberately chosen not to
supply the costs of fittings, since we feel it more
appropriate that students should discuss how they
are going to construct the desk and find prices
which are relevant to their needs. It may even be
that students will wish to use the prices of an
alternative desk and materials.

What is essential is that students should consider
different ways of obtaining their desk, and that
they should think about factors such as

* How much does it cost?
* How long does it take?
* What skills does it need?

* Do I need tools I don't already own?

X

What will be the quality of the final product?

etc.

The introductory task could be given to studfents as
they work in pairs. Each pair should examine the
problem in detail, then make and recor-d the}r
decision together with their reasons for taking this
particular line of action. It is interesting then for a

Plan It : Alternative Tasks
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later group to examine the variety of views held by
the pairs of students.

After working on the introductory task, students
should be able to suggest other things which are
available both ready made and in kit form, and
which they would find interesting to investigate..

A brainstorming session, with one student acting
as a scribe, could produce a list of possibilities on
the blackboard or a wall poster. The list may well
include

* A garden shed
* A pre-erected or personally built brick garage

* A rabbit hutch

x

Fitted wardrobes for their bedroom
* A go-cart

* Soccer posts and net

* A house extension

* Clothes

* Packed Iunches for the whole family
* A holiday of some kind

* A wedding reception

and many more.

As students develop their work, both on the initial
task and their personal investigations, through
discussion of their various endeavours, they may
discover that

* It can be very expensive to buy tools for a
single job

~ * Hiring tools, is cheaper, but are they safe and
reliable?

* Many jobs need more than one person
available

* Mistakes are easily made and they can be
expensive
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Some parts of some jobs really do need more
than DIY tools and skills

Some decisions lead to many more decisions

It is oversimplistic to assume that buying
things ready made, or in kit form, is always
more expensive than buying the materials

Purchased labour may be expensive but it is
efficient.

Students may look at several related items or one
of major significance. Again students will need to
be encouraged to record their work through
sketches, notes and costing, as they go along. Some
students may write up their work in this manner
while others will use their notes to do this on
completion of the topic.

Clearly the depth of analysis and the range of
alternatives considered will depend entirely upon
the ability of each individual student.
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TURN IT IN?

N

A AL AL S

N N
) B\
1
N N
) Q
N
N
N N
N h
N
e

¥ When certain things break down we often have to make expensive §
§ decisions.

F S

&

® Before we can make these decisions we may need to collect some
8 information.

When Louise had to cope with the situation in which her car had failed its
MOT, she collected the following information.

Cost of MOT repair 210
Could sell for scrap 30

A A P o e P

P

S

S

2 . Newish Ford Fiesta 1.1L 2 400
Old Mini - Part Exchange 600

&
Balance )
i
X by
3 X
¥ * What do you think she should do? X
3 3
'::::‘-.\.‘~.'\.'~.‘~.‘\'\.‘-.'~.’-.'~.'~.'*.'~.'~.'~.‘~.'~.‘*."~.".’ 0 R e T e A e A A N R R A N 0, % e, e R e N, ':“ 2
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You and your family may be coping with a similar situation. If so, you may
wish to collect some information which will help you to make your §
decision. 3

Alternatively, you may be able to forecast that you and your family will need
to make an important decision in the near future. 3

B 2 e D 1 A o A e A A S S,

You may wish to investigate this situation, as fully as you can, and to collect
all the information you would need if you had to make your decision now. §
This will help you to sprmg into action if a crisis situation suddenly &
emerges. Decisions taken in haste can be very expensive. 3

\m\\\\\\\\\\\mmmm“m NASANARA AN MANARANANSAS SRR MR ANAN A VAR SASNNNANRANANANAN SN A

© Shell Centre for Mathematical Education/Midland Examining Group 1989

Plan It : Alternative Tasks 31



Extended Tasks for GCSE Mathematics : Applications

Turn It In - Teacher’s Notes

We have probably all experienced an event similar
to the one used as a starter for this task. Our car, or
some other expensive piece of equipment breaks
down or needs repairing. What should we do? -

Students should be encouraged to discuss the
issues involved as they work in small groups,
maybe in pairs. Some of the questions raised and
suggestions made, may include the following

* Is it really worth repairing?

* What will a similar replacement cost?
* What is it worth if you turn it in?

* Should you buy a new one?

* Are credit or H.P. terms available?

* What is the total credit or H.P. cost?

* Can you withdraw savings to pay cash?

* What interest will you lose if you withdraw
savings?

* What would you like to do?
* What can you afford to do?

Students may find it helpful to list the issues they
need to consider on separate pieces of paper. They
can then try to organise their random thoughts, as
they attempt to reason their way through the
argument before making their recommendations.
After students have discussed the situation
presented, they then need to identify a similar
situation and gather some information for
themselves. The list of questions they may need to
answer could look quite formidable. Even a
simple question such as "How much will the
repair cost?" will produce a different answer from
each garage approached and hence complicate the
situation further. = While there may be a
manufacturer's recommended price for a new car,
each retailer probably offers a different discount,
which will depend upon whether you turn in the
old one or not. If you do turn it in, the good

32
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discount may disappear. If you decide to sell it
yourself, this can cause a delay and you may not be
able to sell it without its MOT.

Many students may chose to explore the situation
presented in our introductory task from a personal
viewpoint. Potentially, this is a rich task, it gives
rise to the gathering of much information, which
needs to be organised, and analysed. Questions
such as

* Should I buy a Metro or a Skoda?
* When should I change my car?

* New or nearly new?

* Which car depreciates the most?

all form interesting practical studies involving
many mathematical ideas. Graphical
representation and a wide variety of calculations
are often involved, as well as personal preferences.
In order to answer some of the questions already
listed, students may chose to refer to data produced
by the magazine Which?, or one of the motoring
organisation reports or journals.

Some students may wish to consider running costs
and depreciation. Each model produced by each
manfacturer has different running costs and
different depreciation rates. Running costs include
insurance rates and these vary from person to
person, as well as from model to model. Is there
one model which is best for one type of person and
another for others?

Although many students may wish to explore
situations relating to cars, other students may
prefer to pursue different topics, which are of
greater interest to them. It may be that some
students would find it stimulating to consider
issues such as, 'Should we extend our house or
move home?', or other questions relating to things
of personal interest. ~Whatever situation is
considered, the issues are likely to be the same.

Most of the contexts suggested within this task will
require a great deal of data collection; local
newspapers, advertising magazines and trade
books are all valuable sources of information.
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The diagram above is a map of a city in which all roads run north-south or
east-west. The stars mark seven supermarkets.

Pttt

A company which supplies bread daily to each of these supermarkets needs
to build a new bakery.

*  Where do you think the bakery should be located so that total delivery
costs are minimised?
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h

S,

The Regional Health Authority of FITSHIRE has agreed to build a new
modern hospital with equipment and amenities for the twenty first century. 3

* If the hospital is to serve the whole region, where do you think it should
be located?

You may find it interesting to look at a map of your own home town or city
and find where the hospitals, fire service, schools, shopping centres, railway §
station, bus station, etc. have been located. 2

e e e e e e A o o e e o o A A e o o A A o 1 o o o o A ol o o 2

A

* Do you think they are well placed to serve the needs of the local
community?

\\“m\mvmm“\\m\mmmmmm\m‘m
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Locations - Teacher’s Notes

The main task suggested involves students in
looking at, and making maps of, their home
environment and considering whether their local
hospitals, fire services etc. are well placed to serve
the needs of the community.

Two introductory tasks are offered, but it is
important that students should not spend too
much time on them. Consequently, it is suggested
that teachers should offer just one of these tasks
according to the ability of the students.

As usual, students will benefit from discussing and
working on the introductory tasks in small groups,
followed by a class discussion of their findings and
suggestions. However, this could still mean that
each student has an opportunity to look at the task
themselves before they embark on any such
discussion.

In the first task we are concerned to minimise total
delivery costs. Students will need to consider what
this involves and write down their assumptions.
For example

* Minimise total distance travelled
* Each supermarket needs a separate delivery

* A delivery van can supply the need of all (or
more than one) supermarket in one journey.

Students may wish to follow up this introductory
task by considering whether their home area
would provide a good location for some particular
new industry.

The computer program SALESMAN which is in
the pack Teaching with a Micro Maths 1 is a useful
introduction to a consideration of in what order
should a salesman who lives in a specific place
visit ten towns to keep his journey as short as
possible.

With our first task, the length of each particular
stage of the journey is not crucial as long as the
total distance travelled is minimised.
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The second, alternative, starting task will again
benefit if students discuss the issues involved as
they work in small groups. In this case, students
will again be making assumptions, which should
be written down. These may include

* The hospital should be located fairly
centrally

* The size of the towns needs to be taken into
account

* The road network should be considered
* The motorway will provide fast travel

* The motorway may also provide patients
who need emergency treatment.

The main task suggested will involve students in
considering their local environment and related
issues according to their individual abilities. It
could require the use of

* Map reading skills

* Accurate map drawing

»

Timetable reading skills

x>

Calculations involving time of travel

*

Calculations involving cost of travel

* Finding the populations of towns and cities
in the area

* Finding the centre of gravity for the region
when each town has been weighted
appropriately for the factors which are felt to
be important.

Whilst we have suggested hospitals and delivery
points many other services such as schools, clubs,
sports centres, churches, telephone boxes, p(_)st
boxes, etc. may be considered in a local area or city
community. Some work of this nature is discusged
in relation to positioning a post box in Solving
Real Problems with Mathematics Vol. 2 by the )
Spode Group. Some students may wish to
continue with the first task, working with the
initial task data or that provided with the
SALESMAN software.
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MAP IT OUT

I
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When we look at a map, we can see how far it is between different places.

S L

In today's busy world the time to travel is often more important than the
distance travelled.

* If people who travel to London daily are willing to travel by train for
about an hour, how far away from London can they live?

* You may find it interesting to investigate the situation using your home
area as the centre rather than London.

S

* You may wish to explore your local situation for people who prefer to §
travel by bus or by car rather than by train. "

* You may also find it useful to consider the cost of travelling.

-
.,

3

x

- S ¥
N N
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MAP IT OUT : continued

=== Inter-City Services

Times shown are fastest
journey from or to London

Railair Link coaches

Outer London pick-up
QOO 54t-down points
S5 National Exhibition
= Centre

Liver
2hr 3

Holyhead

Shrewsbury

U.K. RAIL
Fovised 1310
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41
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Penzs Southampton  Portsmouth Brighton Dover
4hr 57noo vresmgn 1hr 07. 1hr 26 58 min 1hr 28

Aberdeen 7hr 17 il o'y 149741

Perth Dundee

Glasgow Edinburgh 4hr35

Shr1

Benwick Newcastie

Motherwell
2hr54  Middiesbrough

Lancaster Harrogate Durham

Darlington 2hr 30

Wigan Bradford York thr 58
2hr 31
Hull 2hr 34

Stockport

Manchester Wakefield
2hr 36 Doncaster 1hr 35
Stoke-on-Trent Sheffield 2hr 30

1hr 48 Grimsby 3hr 36

Alfreton & Retford

Stafford Chesterfield Cleethorpes
Lincoin
Derb
thr5 Grantham
Peterborough
min

Birmingham
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1hr17

LA
W o o o o o o A o o o A oA o e o e o A o A e

SAUR A RS SRRA LSRR AR AR AR AR AL AR RS AR SRR NA N R AR M AN RN SN SRR S

SN AN A A A S AN S S R R R e R S ¢

© Shell Centre for Mathematical Education/Midland Examining Group 1989

Plan It : Alternative Tasks

39



Applications

Extended Tasks for GCSE Mathematics

>,

[ SYIDW "0LUN v ypim Sumyova [ ‘NYINSHTVS WOL]

X104 €97 822|611 252 ¥V1|09 LbZ €8 [OPE 8EZ 90v|G81 98 GBI [PPI €8 6F 1L LEZ 60Z|00T 2L P2 [€6 ¥SE 8E (Z61 €61 9€Z|061 80Z GS2E|162 161 I82|L82 O1g 6¥2{LIT T¥Z E£ST|12Z 89Z 8ZI|E€IE 00Z. SZE
nojunwl @€ZF|0LT 68 2ST|12Z 99 1€Z|8L 29% Lb1|121 €61 $9Z|2ST GEE 90€|8BOZ 6L1 L91|12Z 60Z 9SZT|0LZ I8S 692852 G6 VII[LL ZIV SIS|ZE SI¥ 12Z|1v 822 6VI{BIC LB €0Z|0S 2SI 92T[6¥ 991 PSS
Jawluwilg 192 8%P L8Z[69Z £ZF B6I|20G OST LLS|1LE S62 E€6E|SSE LT 00T |92Z 88% 61%|bEZ 262 ZEZ|091 ¥9Z 6ST[VEE BEL ZEV|T1SE 88  LBI|LGY 921 £OS|¥9¥ 0Zv E6E|60T 90% T19E|98E 9LV LOL|6LP BPE PFT
23018 161 ¥€ |26 991 p9 [c¥Z L6C €IC|TIT IS 9LI|E6 881 ¥91|vP GOZT 9ST|SS 68 06 |LOT €1V 811|v2I 88 ELI|¥E 8VZ 09£|002 2SZ TP2{S0Z 061 09T[9GT 61 E6E€1{SZT LiZ ¥F |612 OTI LBE
uordmwgInog BLT[S0Z £2 1SZ|LSY £8% 8z2|L9 1LY 161801 61E L62|pZZ Y01 9L [IbZ €61 SET|£6Z 66G €5Z|082 OCT OS |66 9P LVS|¥IT LEP SPI|PS O¥I 18T)/6€E €21 2CY|GL €9 8Z1|6E1 202 695
Ainqsadiug €6 91 16 |6Z2 2Z€ L6Z|901 18 L0OZ|86 912 681|69 602 091|¥9 LIT 9IT|OET BE¥ 691|801 1S LOT|LL TLZ SLE|EBY 9.2 S¥Z|8BI 261 9Z1{8L1 OIT vbI|2IT 612 0S |102 9L Z1%

PI21JJ2Us GOZ 08 |€6Z 162 ¥9c|chl S¥ OST|20T ZET 90I|9€ 2OZ L9T{8L 9% PE [IZ1 L0V 89 |0BI 8VI 26T |9V SSZ 1LE|6VZ 0SZ 1vZ|SHZ SLI 922|191 20Z 611|6LI 222 L8 |0OLZ ¥9T 9i

Langs11eg 82ZieCl 6SY ¥0Z2|29 991 L61[E01 61E 262|€0Z SIT 28 |LIZT 881 ZE2|0LZ 9.C 0GT|2G2Z ¥OT 19 |SL ZIv S1G|16 Iy 9ST|OF 9%T 091|€IE 66 6E£1(2S 98 ZIT|9TT 08T LbS

ao01831d Q0L SEZ $LC{SLT €TT 62Z(LST b2l SOT(2E B9Z 8IZ{6C €21 69 (0b 2S£ IZT(BET1 £P1 PEZ!8SY 281 CBZ(09Z LBI SOC{992 2S5 L6T({BB 602 L61(8B1 LLZ 601622 LFI bIE

yinowmdld LES BL |£61 S92 9EE|HT 0Ty 8LE}182 SvZ S1Z|v6Z 6LT BZE(PPE PGSO TPE|TEC 881 161|0GT 98F 68S|Sv 88V L82|26 9LZ LZZ|I16E€ V9T GLZ|SZ1 812 661|L9 6E£2 ¥29

ulJad L09|L0v 9IE E£IV[8BE 6S1 2Z61[€9Z L8V €SV [69T LOE TSZ|S6T SIT LLZ|ZLE VLE L9V |BYP 09 90T|v6V C¥ DOG|L6Y 6EF 62b(bP1 EbP S8EL|02F PIS 6E£E£{0T1S 08E €8

aouvzuad G¢9Z 9€E LOV|G62 L8Y 6FY(SSE LIC EBZ|99E BSE TOV|LIV bZL TIV|COV ¥OZ 292122C 6SS 299|211 19G £SL|£91 BYE £62{29% 2Z£Z 9bEL|20Z 882 ZLZ|601 OTE 269

plI0J¥0 vOI BHT|TF €S2 OEZ|EST 96 9S |P9T 92T TLI|LIZ £E2S 881212 08 089 |[6¥ PSE OLK|(2ZST 19€ SEI1{Z01 SI1 €L1|092 601 28 |{¥.L C€I1 €9 |0LT 9ST L6V
weyBuil1ioN £ZT{99 9ST OCY|1L LL1 821|66 9€ €L [€91 ZEY 26 |9LT1 121 9ST| 811 182 .L6€(|22Z 892 11Z{90Z 6E€1 E£61|SBI OLI Z8 [1GT LB1 65 |2Zb2 LST 2OV

a0 N

yoTAION ZTT BSZ 0£Z |81 OET STT{ZEZ 90T £LI[0SZ 825 E£ST|ETE 902 EST[EBT 64€ 26¥|S6 SOt 691[BEZ 08 L62|v82 2S¢ 29 |L1Z 0BT iot|cic €82 108 M
uo1dweqIION 91Z 26T|SET PIT L9 [L¥T 88 TEI|661 €0S 1ST|€0Z 16 €6 |LL YYE £SP|CBY bre BVI|LVY £6 LLI|E€KZ LET OS [PTT 62T ¥ |20z £L1 08V A
a11swoMaN  Le (1pY LOE BLZ|0LT SST 16 |96 892 121|292 S92 SOE|292Z OST £vZ|19E LO1 8VE|6SE 6.2 HZE|[BS TIE b2Z| 162 OVE B61|G8E GLZ 667 A
,010Q821PPIR €11 082 zGZ|T¥1 921 ¥9 (08 8OC L8 |BEZ 8EZ 08Z|SEZ 98T ZOE(EEE SvI 61c|act 6bZ 162|66 982 G61|€9Z OIEC OL|8SE 2vZ LLz 4
. Pl 1ajmouDUeN 162 LE1|VE B8 €V 2L 6LE L6 |SZ! 121 £IZ|E€CT VIZ SZE|6ET BIZ €8Z|€¥Z SOZ 821[811 88T €51/ 291 95T 88 [86Z 621 vse 8
suolspyem Lg (LG2 TL1 L22|1YE €8S ¥vZ|9T€ 981 SG |GST VSV G95|€0Z 2Zb 2b |¥bSl 2L 6SZ|9SE L61 €8 (19T 0G 1911622 8LZ 0SS A
uopuo] 01z 1vT 961[65Z 695 612|192 SET OF |¥OT SOV E£IG[OLT SO¥ L. [121 €8 912[L0E ST 09 611 €5 glifLIz 262 €vS A
- Tivisar 1ood1oay] 821 2L (8L S8C 9ZT|9OT OI1 G2Z|9¥1 022 TLE|0ST 222 $62|952 OvZ 8ST[S21 00Z S6T[8LI L9Z 86 |oLz O11 196 W&
¥ .;=~n<: et LB utoduyT 1L°{P¥T 80V 8% |20Z LST 9LI|ZET SLZ 8LE|6ET €92 012|82Z LVI VEZ|0BI 902 €6 (991 661 96 |LSZ E6T 96E A
(i) 9.25 ﬂn\p» 8po¥] zL LSE 6S |91 881 022|181 S1Z 1£L(88Z S0z 89%( 162 861 0zz|2z1 962 €vi[o1Z £52 Gli|soE bLl 98€ )4
- = 1%pusy  T1¢ 11|081 ¥8T 6LZ[661 PH1 LbZ|TOE BVT LbE|LOE TLZ 9EZ|6F 1SZ 812|622 0ZE 1G1|12€ L8T S8Z 44
(O s8aUIaAU]  £6E{B8Y 16V £8S{POS TL1 99 (019 BST 229|CI9 ¥SS £vS|092 89S 10S|LES 629 £5V[829 bEv SOT P
MLAMLRAN Y .~}

NE—— TTH  L12 LB1 6€Z|P61 SKC ZOE|L62 622 28Z|06Z 112 €LZ|SST 9¥Z LG1[LLZ VLZ 9EI|6TE 2T 19€

S ARCMA NS5
vuino../.l\/ PBIUATOH  LST €LZ|E€B1 12€ EEV|68Z LIE 1SE|€6Z LOE SST|€2Z 602 0G2|LIZ GZE SST|L0E€ 901 6S¥
s piojasan ZE1|1E  HZE L2¥|921 BZE L22Z|OE1 €61 S8 [0€Z 85 PBPI|€S 1.1 8S |GhT 6L GOV
jooeete 00euzAn *p86T UOTIBYDOSBY
aTHadBme PIOIPTIND 10T ¥Iv OES|8FT IZ¥ L6 |66 86 €0Z|0ZE €T b6 [LOT b¥ vaI|vLl $2T LSS
ALERONY R ayyqowoiny aylL
ThaY SOTTI. MQLS3U4e 203892N01D  LEE OYY|BOT TPE 96T| TTT 291 211[G¥Z 19 T2T{SE GbT 1§ (921 OIT LLY

o yd1aido) -S8/v86I
HOOQPUBH ,8J3QUSA YV
ay3 woxj uoyssjwisd
Yyiya paonpoxday

A0B881D  €OT|Pbb Sk 06%|LPV VOV 9LE|L6 €6 6VE|ZLE V9P 16Z(19b LZE 6FI
WeTI1TAI204 9SG SET 66G| 195 6ES V6P| 602 GOS Z9%| ¥8BY GLS ZOV|¥9S O€P 9L1
1213¥3  9¥p 9vZ{ES PET IB1|LPE 0ZT EEZ[18 VLI LST|1b L6T ¥8S
43anquipd  09v| ISH O6E ZBE[B6 S6E LEC|ELE LOF €6Z|{b9F £LE OEI
Jasogd  G6T TIT1 OOE|E£6E SEC LZ1|E€0Z 8L €0Z|0LZ 61E S6S
le31saydlog 981 ¥BY[2ZSE €21 6L1|19 811 091{98 ¥OZ 88S
193183Yd210) (08Z|60E 612 6P 281 €31 81 )LL2 €98 STS
usyjIMuIE) 282 L9 GEZ 901 LPZ €CT1|86T 6% 02S
AISTIIB)  L6T TST|SLZ S9E L61|L9E E££T PET
J3ITPa®) 16T GF 981 LOT[LET OI1 EES
a8pyaque)  9GT 2zT1 101|052 12T 89V
101s7J8  1S1 68 {86 9TI 11%
uolydidg 8L1|202 89T 66S
weyduymiig 9LI 61T OEF
ardejsuirg 812 Z09
yilAmisiiaqy O0Lb
uasplaqy

d

mue

*331N0J4 PapUWIMODIL
vv 2uy31 3uotrs
paingeaw aI® pus
a1 TWm 3182J83U 8yl 012
uaayld age EEELLAEAL

cont

SRS ANA AR AR R R AN NRN

LYVHD FOVITIN

R

© Shell Centre for Mathematical Education/Midland Examining Group 1989

R

MAP IT OUT

5
¥
7
¥
%
P
#
v
7

NSRS SRR AN LA LR AR AR A N A AN AR R AR AN AR AR A MU AN AN AR AN ANA N RANS AR AN AN RN EN AL NN AN AR AL AN
]
i

A A S

MRS NS N R R SRR AL SRS NN RS,

Alternative Tasks

Plan It



Extended Tasks for GCSE Mathematics : Applications

..................................................

.\"\\\'\".‘\‘.\\*.i.!’.¥.*.\".‘.".‘\'.‘-.‘-.’.\.‘-\.\.‘“.‘-.‘.".“'.".‘."-‘.‘iﬁ.0.‘-.1-,'-,s,w,-.,-\.,\_».,-.;.,\.,'.‘-q “,
N

MAP IT OUT : continued

ORIENTEERING

Sy

i o o

Orienteering is sometimes described as the thinking sport. Orienteers have §
to pass through each check point, and complete the course in the shortest §
time possible. It is a sport which is growing in popularity, because it §
demands both physical and mental skills. 3

Map reading is very important. Orienteering maps show contour lines, and
orienteers need to learn how to imagine what the land is like from looking
at these contours. 3

D o o A o A S A A A

Orienteering maps also show what is growing on the land and whether you
can run, walk or have to fight it. 3

¥

Try to describe the journeys of three orienteers who travel to A from B, C
and D. 2

Describe the route you would take to travel from B to D.

*

You may find it interesting to investigate a local orienteering course and
to describe your experiences.

A A A A A A
¥

o

T T T N Do
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Map It Out - Teacher's Notes

These introductory tasks are designed to provide
an opportunity for students to discuss a variety of
issues relating to travel, as they work in small
groups. When we need to travel to another town
or city it is fairly straightforward to look at a map
and find how far away it is. However, determining
the best way to get there, how long it will take, and
how much it will cost, can be quite complex. The
tasks are designed as alternative starters and not as
a set to be completed for the entire extended task.

Even when we know we want to travel to a
particular place there are a variety of issues to be
considered including

* Some trains are much slower than others

* It may be quicker to travel in and out of, say
London, although the distance travelled may
be greater

* Some days/trains/times are more expensive

* If may be quicker to drive on to a motorway,
even if the journey is much longer

* Driving through towns and cities at certain
times of day may take a long time because of
heavy traffic

* Driving through bottlenecks, such as the
Dartford Tunnel on the M25, may cause
considerable delays at certain times of day

* When travelling by bicycle we need to take
into account not only distance, but steep
inclines.

It is important that students should move away
from the starting task and begin to look at their
local situation and individual circumstances, as
they formulate and attempt to solve their own
travel problems.

The resource sheet Orienteering is provided as a
starter for students who may prefer to consider
travelling on foot, and in a more rural
environment. The problems which arise may
appear to be different but, in essence, this task

42
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makes similar demands on students. They need to
look at maps and at the same time consider other
factors

* What does the land look like?
* What speed can they run?
* What speed do they walk?

* What speed is possible in terrain labelled
fight?
* How does the incline affect speed?

* When is it preferable to make a detour?

Some interesting extended work has come from
students attempting to model a 3D structure from
the contours given on a map. Other interesting
work has been completed by students considering
leaving different junctions on motorways for
various towns, villages and cities.

Students ought to consider their local area at all
times and may well be limited to the school
environment. Work relating to this area could
inctude

* The development of a maths trail
* A contoured map of the school site

* Routes to school from all the roads in the
catchment area which avoid congestion.

As with most applications in GCSE mathematics, it
is important that the context for the study belongs
to the student. Whilst we have suggested a few
areas for student investigation it is likely that the
variety of suggestions in a typical class will be
much broader than those in our list. However,
this particular task may be one for the more
experienced group.
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g\\ 2 “;IE;TOEAT
% (EGGS ) §
| @}HCKEN) |

(YOGURT

P ELS AL,

L

S

‘Do you know what you should eat if you want to be fit and healthy?

Some people claim that you can even boost your brain power if you eat the
right type of food.

* Choose a meal you would enjoy from the menu on the next page.

Then choose what you think is a healthy meal from the same menu.

* Use the information provided on the followmg resource sheets as you try
to decide whether the food you enjoy is healthy.

Is your healthy meal really healthy?

* You may find it interesting to record what you and your family eat in a )
normal day or week, and then try to analyse your diet.

s
...................... SARANANSA SNSRI NS AN SN A AN AN AN S
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A S LSS

AL AL

Fruit Juice

Grapefruit

Tomato Soup
* % ok %k Xk b X Ok ¥ oF
Cheese Salad
Chicken Salad
Sausages, Egg, Chips
Fishfingers, Beans, Chips
Steak, Peas, Chips
% b N ¥ % Ok O O N %
Trifle
Apple Pie with Custard
‘ Yogurt
Orange or Banana
Xk kb kX
Roll and Butter
Baked Potato
Tea, Coffee

B e R INA NSR
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LA,

R A o A )

FIT TO EAT : continued

NUTRITION

The food we eat provides us with energy, and enables us to build and repair
our bodies. It also helps us to control the production of energy and the

processes of growth and repair.

Most foods contain the following nutrients, which perform the functions

shown.

NUTRIENTS
Pl
CARBOHYDRATE

PROTEIN
MINERALS
VITAMINS

§ Recommended Daily Requirements

Energy
kcal
| Boys 15-17 2880
¥ Girls 15-17 2 150

Men 18-34 {Moderately 2900
Men 35-64  active} 2 750
Women 18-54 2 150
Women Pregnant 2 400

Protein

g

2
S16)
70
69
54
60

NNNNNAARRNANAARN AN

FUNCTION

-

ENERGY-GIVING

BODY-BUILDING

PROTECTIVE

(they also control
our body processes)

Iron

mg

12
12
10
10
12
13

Note: Many people refer to kilocalories (kcal) as calories.

R e e e, e e e e oo, B e %

............................

...................

~

N,

OO,

Vitamin C

g

30
30
30
30
30
60

oo N e S S N N
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Fit to Eat - Teacher’s Notes

Over the past few years we have been bombarded
by a wealth of information about what we should
or should not eat. Some of the information, and
certain authorities even appear to offer conflicting
advice. Sometimes this advice appears to be based
on scientific evidence, but often it seems merely to
be based on opinion and prejudice. There seems to
be little doubt that because a healthier diet is
available to many of us, it is possible for us to live
longer, healthier lives. However, it also appears to
be the case that some of us tend not to avail
ourselves of these benefits.

The intention of this task is to make some
information available to students, and to
encourage them to discuss the range of issues
involved, so that when they make their own
decisions, they do so as informed adults.

This task offers an excellent opportunity for cross
curricular links with say Home Economics (Food),
Biology, and most importantly, Health Education.
Many claims are made by companies marketing
slimming aids and health foods. As students
discuss and pursue their own tasks, they should
come to some conclusions about issues which they
personally perceive to be relevant to their own
everyday life.

Students are invited to select from the menu
provided, first a meal they would enjoy and then a
meal which they see as being healthy. They then
need to use the tables provided to determine
whether their healthy meal really is healthy. These
tables tell us what the components of 100 grams of
each type of food are. Therefore students will need
to estimate the weight of an average portion of
each type of food. Their estimates can, of course, be
checked by weighing, and averages determined, in
order to complete the introductory tasks. The data
on page 46, relating to how many kilocalories
different types of people need per day, will be
helpful at this stage. But what fraction of a day's
intake is one meal?

Plan It : Alternative Tasks



Extended Tasks for GCSE Mathematics : Applications

The real task begins when students attempt to
answer questions such as

* Is my normal diet healthy?

* Is our family diet healthy?

* How can my Dad lose weight safely?
* How can I balance my diet?

Students will need to record what they eat over,
say, a week or two and then analyse it. This can
prove quite time-consuming, and some students
may find it helpful to use the computer program
DIET, from the MicroPrimer Pack or the program
which is available from Longman. Alternatively,
students may prefer to set-up their own
spreadsheets as they attempt to analyse their own
diets and draw graphs of the various components.
The Manual of Nutrition produced by the Ministry
of Agriculture, Fisheries and Food (MAFF),
available from HMSO at a moderate cost, contains
much interesting and up to date information about
diet including the tables shown on pages 47-52.

Clearly, an analysis of one's present diet leads on to
a further discussion of how it might be improved.
Many people feel that a healthy diet is expensive.
However, this is not the case. Students may find it
useful and worthwhile to consider how they can
improve their diet without spending extra money,
or how they can eat a healthy diet on a budget,
whilst cooking for one.

As they pursue their individual studies they
should be encouraged to look carefully at food
labels, and to become increasingly aware of what is
inside the packets they frequently buy and
consume. A recent free booklet, Look at the Label
produced by MAFF is available from Lion House,
Willowburn Trading Estate, Alnwick,
Northumberland NE66 2PF. This is a useful and
attractive resource. This area again leads a student
towards a survey of food stuffs as being the main
activity within their individual work.
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Students’ Work

These six pieces of work cover a wide range of
achievement. Two pieces of work are offered at
each of the three levels of GCSE study; Foundation,
Intermediate and Higher. These three levels are
common to all GCSE schemes although the level
titles differ.

The six pieces are in rank order of attainment and
finish with the piece which is considered the best
from the set. In Chapter 6, you will find detailed
comments made on each piece by the Midland
Examining Group Chief Coursework Moderator.
We recommend that you should consider each
piece of work in detail, make a few written
comments and attempt to grade each student's
work, before you read the moderator's comments.

For identification purposes, the six students' scripts
are labelled A1/1 to A1/6. Because of space
constraints the project team decided to reduce the
size of the students' scripts, in order to include a
wide range of student achievement. In addition to
the loss of quality through the reduction in size,
some scripts suffer from the loss of colour which
originally added emphasis and clarity to the
arguments presented. Nevertheless, we are
hopeful that much of the strength inherent in the
original scripts will become apparent as you read
through the following pages.
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fssistant Starter B, Bull,

Clerk of the Track Members of Corby A.C,

TRACK. 2 (BDER QF FIELD EVENIS.
£ Yo L E Event No. Time Event
Fl 12,00 Longjump Hinor Girls
i 12,00 100 Ninae Girls Heats F2 Highjump Junior Ladies
12 12,20 100m Junior Ladies  Heats F3 Javelin  Boys
K] 12,40 100n Colts Heats F4 Discus  Youths
T4 12.55  100m Boys Heats FS 12,30 Longjump Colls
TS 1,15 1008 Youlhs Heats Fé Highjump Boys
6 1,25 300m Sen/Int Ladies Fimal F7 Javelin  Junior Ladies
7 1.35 3008 Youths Final F8 Discus  Sen/Int Ladies
T8 1.45 200n  Sen/Jun Hen Fimal F9 1,00 Longjump Tunicr Ladies
19 1,55 200m  Minor Girls Heats F10 Highjump Sen/Int Ladies
Ti0 200115 200 lunier Ladies Heats 2] Javelin  Youths
T 2,35 2008 Calts Heats Fi2 Discus Sen/Jun Men
mn2 2.45 200m  Boys Heats F12 1.30 Longjump Sen/Jun Men
T3 3.08 200u  Youths Heals Fid4 Righjump Youths
g 3. U 1000 Ninor Girls Final Fis Javelin  Sen/Int Ladies
T15 3,18 100n  Junior Ladies Final Fi6 Discus Boys
Ti6 3.15 100m  Sen/lat Ladies Final F17 2,00 Longjump Sen/Int Ladies
T17 3.18 100m  Colts Final F18 Highjump Sen/Jun Nen
. TIR 3,15 1008 Bays Final Fl19 Javelin  Sen/Jun Men
1k] 3,15 100 Youths Final F20 Discus Junior Ladies
T20 ANS 100w Sen/Jun Men Final
™ 3.50 3000m  Sen/Jun Men Final
T22 4,10 2008 Minor Girls Final
123 10 200n  Junior Ladies Final
T24 4.10 200n  Sen/Int Ladies Final Note: NUMBERS must be worn front and back in ALL events
T2% 4,10 20nm Colts Final except high jump.
T26 4,10 200m  Boys Final
T27 4,10 200m  Youths Final
T28 410 200m  Sen/Jun Men Final
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Extended Tasks for GCSE Mathematics : Applications

6 Moderator’'s Comments

Applications : Plan a Room/Mini Gym  Al/l

Foundation Level
Approximate Grade G

This is an attractive looking and relatively simple single stage task. The student
has seen the need to supply the room, and she has catalogued the equipment
needed, together with finding the costs, with accuracy. In doing this, she has
achieved a minimum grade. She even reminds us of the effort put into the
collection of the data with her bus rides. There is some commentary upon the
equipment needed, and the reasons for placing it upon the final drawing. She has
not had the insight to use scaled drawing to test the viability of the design, but she
has produced an entirely satisfactory first stage solution.

I do not agree with the comment that 'more maths' needs to be incorporated by
'some calculation' or 'pie or bar charts'. I feel charts would be irrelevant here, and
that it would need to be clearly indicated what calculations could be usefully
employed. Far better would be a scale drawing, and scaled cut-outs of the items,
placed so as to provide adequate clearance. This would be more relevant to the
problem. This might also lead on to choice of different items on the grounds of

size and hence cost comparisons etc.
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Applications : Guests Al[2

Foundation Level
Approximate Grade E

The application chosen by the student is not necessarily the richest area in terms of
mathematical content. True, there is plenty of scope in terms of ordering
information, and in solving problems involving constraints. The introduction
does cast her net wide, but she doesn't quite meet the targets she set for herself.

The overall impression is of disjointed pieces of mathematics - scale drawing;
repeatedly, maximisation of resources, distance, costings and measurement - all
put together by a very 'eloquent' foundation level student. However, I feel that
she has failed to pull all these ideas together with some references to reality - some
of the costings seemed a little fanciful.

A nice looking project but she summed it all up in the summary at the end. "I
wish it could come true ...".
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Applications : To Build a Garden Al/3

Intermediate Level
Approximate Grade C

Well, there is a decidely strong personal involvement here, almost too much in
places, yet he certainly made me smile when reading the work.

I felt that a great deal of benefit for the pupil has come from doing this project. A
lad, who may already be very confident, will have gained valuable experience on
the 'phone and through making detailed enquiries. He will know a lot more
about gardens, but will he know a great deal more maths? He does use quite a
wide range of mathematical skills, distributed through the project, though these
never develop beyond Intermediate expectation.

One 'problem' I found was that he was so keen to justify all his decisions that I lost
my way at times in the welter of comment, not all relevant, that was supplied. On-
the-whole, the 'monologue’ approach does tend to submerge the mathematics and
should be avoided if possible.

I liked the project, felt he had brought a lot to it, had shown accomplishment in a
range of skills, mostly computational, and yet had not quite pulled the whole thing
together and expanded its scope to qualify for the top grades, which would be
available at the Higher level of entry.
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Applications : Weekend in London  Al/4

Intermediate Level
Approximate Grade C

What a tidy and well documented piece of individual work. This student has
employed a reasonable range of mathematical skills at Intermediate level to
display and organise the trip in question. The impression created is of a well
thought out and highly individual solution to the problem.

Of course, there are drawbacks to awarding a higher grade, the content is quite
limited, and the techniques are largely unrefined and not extended. This would be
a necessary condition for entry into the upper grades, which are not available at
this level of entry.

Candidates at Higher level might have been expected to read a greater degree of
complexity into the task and employ more sophisticated levels of skill into the
solution of it. They might, therefore extend the task in other directions. In so
doing, considering for example, other outings, methods of finance, investment of
large sums of money received as deposits, alternative means of transport, different
accommodation costs, transport within London, underlying basis for costing
transport - where does the £400 come from?, etc.

However, judging the project as achieved by the student, there is a precise
application of skills to the range of techniques employed to produce a satisfactory
solution to the original problem.
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Applications : Athletics Match  A1/5

Higher Level
Approximate Grade B

I feel that this item demonstrates the value of allowing a pupil to decide some of
the mathematics they will take part in. This is a most comprehensive and
impressive piece of organisation on behalf of a Higher Level candidate. Clearly the
personal involvement of the candidate has generated much more enthusiasm for
the task than would otherwise be the case for similar work in a ‘text book’
situation.

Good tables have been used to display the information in a concise form. A thread
of logic runs throughout the piece and all the components form a nice, cohesive
whole. Certainly the level of some of the 'mathematics’ is not excessive but it is
applied well, though I feel she might have considered whether she would make a
profit on the event - assuming the figures for entry were real. Had she taken this
route, as well as the excellent organisational work considered earlier on, then her
grade could have been extremely good. Still, the choice of plan is hers and if we
choose to direct pupils into all the aspects of work that they must consider then we
destroy their own sponteneity and with it, their chance to score well.

The strength of this project lies in the pupil's own strategy in solving the problem
and the applications of her skills to a variety of 'real life’ situations. This produces
a most pleasing result.
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Applications : Bowling Leagues Alj6

Higher Level
Approximate Grade A

I was quite impresssed by this piece of work. Déspite the fact that she did not feel
she achieved a satisfactory solution to the problem, yet the methods that have been
employed to research the problem are excellent.

The structure of the 'solution' is very clearly presented and commented upon. The
initial problem is well documented and the conditions are plainly set out.

There is a distinct 'Higher Level' feel to this piece - the precise use of language,
good organisation of results in tabular form and a complex reasoning underlying
the work. Results are also presented in a variety of ways, all of which serve to
explain the results and methods employed. (Despite one 'slip' where the results
are set down for 4 and 6 teams without any support.)

Taking an overall picture, the work is well structured, argued and coherently put
together. True, there is no neat solution, but-the method and the process of the
application based investigation is superbly illustrated here.
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