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Assessment Task Exemplars

Here we set out to show something of the range of tasks designed and developed by the
Shell Centre for Mathematical Education for various projects in the US and the UK over
the last 25 years.

Animals.......................................................................................................................2
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Sports Bag ..................................................................................................................6
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Reducing Road Accidents ........................................................................................12
Smoking ...................................................................................................................14
Security camera ........................................................................................................15
Machines ..................................................................................................................16
Fly Fast ....................................................................................................................18
Oxygen ....................................................................................................................20
Table tennis tournament ...........................................................................................22

These tasks were chosen to illustrate a diversity of styles, methodology and topics,
including:

• Computer-delivered and traditional tasks
• Medium length (10 minutes) to extended (several lessons)
• Group work or individual work
• A variety of contexts, including pure mathematics, science, design, planning and

finance
• Tasks designed to assess the regular mathematics curriculum, others with a

focus on cross-curricular problem solving and scientific reasoning
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Animals
This problem gives you the chance to:
•  find the median, mode and range of a set of tabulated data
•   interpret  graphs

Hugh works in a nature reserve. He has caught a number of animals of one species
in an area of woodland. He records their weights in grams, then he puts their
weights in grouped frequency tables.

    Males    Females
Weight in grams Number of

animals
Weight in grams Number of

animals
20 ‐ 29 1 20 ‐ 29 3
30 ‐39 4 30 ‐39 8
40 ‐ 49 8 40 ‐ 49 5
50 ‐ 59 10 50 ‐ 59 2
60 ‐ 69 7 60 ‐ 69 4
70 ‐ 79 5 70 ‐ 79 7
80 ‐ 89 2 80 ‐ 89 5

Hugh uses these tables to plot the two graphs shown below.
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1.   Find the median weights of the male and female animals. In which groups
do they lie?

2.   Using the graphs and tables for evidence, write three different statements
comparing the similarities and differences between the weights of the male
and female  animals.
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SKELETON TOWER

1.  How many cubes are needed to build this tower?
2. How many cubes are needed to build a tower like this, but 12 cubes high?

Explain how you work out your answer.
3. How would you calculate the number of cubes needed for a tower n cubes

high?
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CROSS THE CHASM
(Computer‐based, group task with individual reporting)

1. Describe how the width, the span and the thickness of the plank bridge
affect the maximum weight it will support. Use words, tables, graphs and
formulae.

2. Use your results to predict how much weight the following bridges will
support:

a) thickness = 4 cm  width = 50 cm span = 2 m

b) thickness = 12 cm width = 20 cm span = 1 m

c) thickness = 2 cm  width = 30 cm span = 6 m

d) thickness = 12 cm  width = 20 cm span = 10 m

The bridge strength calculator won't tell you!
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Sample student report
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SPORTS BAG

You have been asked to design a sports bag.

• The length of the bag will be 60 cm.
• The bag will have circular ends of diameter 25 cm.
• The main body of the bag will be made from 3 pieces of material; a piece for

the curved body,  and the two circular end pieces.
• Each piece will need to have an extra 2 cm all around it for a seam, so that

the pieces may be stitched together.

1.  Make a sketch of the pieces you will need to cut out for the body of the bag.
Your sketch does not have to be to scale.
On your sketch, show all the measurements you will need.

2. You are going to make one of these bags from a roll of cloth 1 metre wide.
What is the shortest length that you need to cut from the roll for the bag?
Describe, using words and sketches, how you arrive at your answer.
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CONSECUTIVE SUMS

The number 15 can be written as the sum of consecutive whole numbers in exactly
three different ways:

15 = 7 + 8
15 = 1 + 2 + 3 + 4 + 5
15 = 4 + 5 + 6

The number 9 can be written as the sum of consecutive whole numbers in two
ways:

9 = 2 + 3 + 4
9 = 4 + 5

The number 16 cannot be written as a consecutive sum.

Now look at other numbers and find out all you can about writing them as sums of
consecutive whole numbers.

Write an account of your investigation. If you find any patterns in your results,
then try to explain them fully.

Which numbers can not be written as the sum of consecutive whole numbers?
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TRAFFIC JAM

1. Last Sunday an accident caused a traffic jam 12 miles long on a two lane
motorway. How many cars do you think were in the traffic jam?
Explain your thinking and show all your calculations.
Write down any assumptions you make.

2. When the accident was cleared, the cars drove away from the front, one car
every two seconds. Estimate how long it took before the last car moved.
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“PONZI” PYRAMID SCHEMES

Max has received this email. It describes a scheme for making money.

From:  A Crook
Date:  Thursday 15th January 2009
To:  B Careful
Subject: Get rich quick!

Dear friend,

Do you want to get rich quick? Just follow the instructions carefully below and you
may never need to work again:

1. At the bottom of this email there are 8 names and addresses. Send $5 to the
name at the top of this list.
2. Delete that name and add your own name and address at the bottom of the list.
3. Send this email to 5 new friends.

1. If that process goes as planned, how much money would be sent to Max?

2. What could possibly go wrong? Explain your answer clearly.

3. Why do they make Ponzi schemes like this illegal?
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PERSPECTIVES

Simon is standing on the deck of a ship.
To the south he sees four mountain peaks;
Mounts Axe, Bob, Col and Don.
The diagrams below show what Simon sees.

Mount
Axe

Mount
Bob

Mount
Col

Mount
Don

A guidebook lists the heights of these Mountains as:

Mount Don: 3,000m Mount Bob: 2,000m
Mount Axe: 2,000m Mount Col:  1,000m

1. Which mountain is furthest away from Simon? Explain how you know.

2. Which mountain is nearest to Simon? Explain how you know.
To the north Simon can see two mountains, Mount Bart and Mount Homer.
Mount Bart is 20 km away and 1,200m high,
Mount Homer is 30 km away and 1, 500m high.

3. Which mountain looks taller to Simon? Explain how you know.
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POLLUTED RIVER

A factory is situated on the bank of a river. It pours toxic waste into the river.
The graphs below show how the waste affects plant and animal life in the river.
The animals are tiny creatures which live by eating the plants.
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Explain fully what is happening to the numbers of animals and plants in the river
as you go downstream. Use the graphs to suggest reasons for these changes.
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REDUCING ROAD ACCIDENTS
(Computer‐based, group task)

Imagine you live in this small town. In this town, the number of people injured or
killed on the roads has increased steadily over the past four years.
Each accident location is shown by a red dot on the map.

Your job is to investigate what could be done about this worrying situation.
You have a budget of £100,000 to spend on reducing road deaths and injuries.
Your job is to plan the most effective way of spending the money.

Some possible ways of spending the money are shown on the next two pages.

Use the computer software to explore the data and discover possible causes of the
accidents. Write and present a convincing group report, showing graphs and tables
to support your argument.
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Possible measures for improving road safety
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SMOKING

The chart below resulted from a study of the smoking habits of men.
It shows data for about 1,000 men in each of four categories:  non-
smokers, and those who smoke 1 to 9, 10 to 39, or more than 40
cigarettes a day.
It shows how many men would be expected to survive to each age.

For example, of 1,000 men aged 25 who do smoke more than 40
cigarettes per day, about 856 will survive to the age of 50.

Age Number of survivors

 number of cigarettes smoked per day

Zero 1 to 9 10 to 39 More than 40  

25 1,000 1,000 1,000 1,000

30 994 991 991 988

35 987 981 981 973

40 978 966 965 951

45 964 942 939 910

50 944 906 869 856

55 909 859 831 777

60 855 778 744 671

65 777 673 622 540

70 667 524 468 400

Source: E.C. Hammond, Journal of the National Cancer Institute, 43 (951-962) 1969.

Use the data in the table to write comments on the following four opinions.
You should try to reply to each statement as fully and informatively as possible.

a) I am 25 years old. I only smoke 5 cigarettes per day.
Smoking isn't going to affect me much at all.

b) I am also 25. I am  a heavy smoker (about 50 per day). I reckon that I might
reduce my lifespan by  two or three years, but its not that much really.

c) I am 45 and smoke about 20 per day. I guess I stand about a 70% chance of
reaching the age of 70. That is little different to a non-smoker.

d) This table alone proves that smoking is a cause of early death.
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SECURITY CAMERA

A shop owner wants to prevent shoplifting.
He decides to install a security camera on the ceiling of  his shop.
The camera can turn right round through 360°.
The shop owner places the camera at point P, in the corner of the shop.

Plan view of the shop

 

Entrance

P

BA

C

E

D

F
G

H J K

1. The plan shows ten people are standing in the shop.
These are labelled A, B, C, D, E, F, G, H, J, K.
Which people cannot be seen by the camera at P ?

2. The shopkeeper says that "15% of the shop is hidden from the camera"
Show clearly that he is right.

3. (a) Show the best place for the camera, so that the it can see as much of the
shop as possible.

(b) Explain how you know that this is the best place for the camera.
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MACHINES
(computer‐based individual task)

Screen 1

Screen 2
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Screen 3:

Notes:

On this task, students freely explore the effect of dragging different cogs to make
different machines. On the first two screens this is fuly interactive.  On the third
the students have to generalise from their earlier results as this screen prevents
them from experimenting.  For example, on screen 2 they may obtain:
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FLY FAST
(computer‐based task)

1. Which two birds may be described as both light and fast?
You find the name of a bird by clicking on the point that represents it.

2. Here are some statements about birds:
Heavy birds fly more slowly than lighter birds.
Birds with greater wing areas fly faster than birds with smaller wing areas.
Heavier birds have greater wing areas than lighter birds.
How valid are these statements?
Explain how you know, giving evidence to support each explanation.

3. A scientist wants to find a way of predicting the speed of a bird from its
weight and wing area. Which graph is the best for this? Draw a sketch of it.

4. A bird has a weight of 65N and a wing area of 0.60m2.
What do you think its cruising speed will be in flight?

5  Can you find a rule or formula that will enable you to predict the speed of a
bird from its weight and wing area.?
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Notes:

On this task, students freely explore the effect of dragging labels to the axes.
For example, they may obtain:

or
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OXYGEN
(computer‐based task)

1. Explore the situation. What conclusions can you draw?

2. Jim and Ann run their own experiments to determine how oxygen
production depends on temperature.
Ann found little or no effect of temperature on oxygen production.
Jim found that a temperature had a large effect.
Could they both be right? If not, what mistake might they have made?

3. Jim and Ann discuss how to make the plants produce the most oxygen.
Jim suggests that they keep the plants as warm as possible.
Ann suggests that they keep the lights on full power.
Who has the better idea?
What conditions do you think produce the most oxygen?
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Notes

On this task, students freely explore the effect of dragging labels to the axes.
For example, they may obtain:
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PLANNING AND ORGANIZING: A TABLE TENNIS
TOURNAMENT

You have the job of organising a table tennis league.

• 7 players will take part
• All matches are singles.
• Every player has to play each of the other players once.
• There are four tables at the club.
• Games will take up to half an hour.
• The first match will start at 1.00pm.

Plan how to organise the league, so that the tournament will take the
shortest possible time. Put all the information on a poster so that the
players can easily understand what to do.


