






































































































































































































































































































Appendix
We conclude Chapter 2 with some advice on how to use the PIRATES program with
children.

Example]
If you decide to use this program say with your 13/14/15 year olds, the following
selection would be a good starting point.

[Y] for yes a new problem

[I] two dimensions

[Q] change grid

[AJ treasure anywhere

[g compass directions

[E] "from" the treasure

W keep the picture displayed

I RET I return key

Set the grid to (0, 100); (0, 100).

Now with the children you might try to locate where the treasure has been hidden.
The clues are given in compass directions.

Some possible stages of development are:
(i) Exploring what the clues actually mean.

(ii) Discussing the best strategies.
(iii) Working out the least number of "guesses" to find the treasure on any size

grid.
We predict that you will notice that the program takes over part of the manager role
and strongly becomes the task setter and also acts as a resource. You have the
opportunity to become a fellow pupil, counsellor and to a lesser extent we hope, an
explainer.
The children become very involved and are keenly interested in becoming more
proficient at finding the treasure quickly. Competition becomes very keen if you
divide the class into two teams.

By setting the 6 features you can raise or lower the level of demand, which means that
you could use this program with any age or ability range. It was chosen for this
purpose in the hope that it would be easy for you to identify a class to explore it with.
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Example 2
If you wished to work with 17/18 year olds the following set of features would be
appropriate:

[y] for yes a new problem

rn three dimensions

[Q] change grid

[AJ treasure anywhere

[PJ distance clues

I RET I return key

Set the grid to (0,5); (0,5); (0,5).

Here you will be considering the intersection of spheres!
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3 HOW MUCH SUPPORT DO CHILDREN NEED?

In this Module pupils are gradually provided with less and less guidance as their
experience of problem solving grows. This is intended to enable pupils to become
more confident in their own ability to tackle problems set in unfamiliar contexts. The
role of the teacher in helping to develop this independence isvital. When children are
struggling with a problem, it is always a great temptation to interrupt their efforts
with heavily directed hints which will produce a quick, neat solution. Such hints
usually bypass difficulties, rather than overcome them and contribute nothing to a
pupil's confidence or autonomy. On the other hand, unless the tasks are pitched at
exactly the right level, too little guidance may result in prolonged failure and
frustration. So, what kind and level of support do children need in order that they
may experience the pleasure of solving (perhaps after a struggle), a problem to which
they have become committed?

Textbooks and worksheets often present mathematics in a "closed", predigested
form. Often, the tasks are not problems at all, but merely lists of instructions to be
followed. An introductory example is followed by a list of stereotyped questions
which give little opportunity for initiative or independent enquiry. On the next page,
we have listed a collection of fairly typical textbook exercises alongside more open,
imaginative tasks which cover similar content. We have intentionally wandered away
from "Problems with Patterns and Numbers" in order to encourage you to think
about the implications of using this approach in a wider area of the syllabus.
Compare the two approaches.

Perhaps you may like to think about the following questions:

* What will the pupils really learn from each task?
Which "facts", "skills", "strategies"?

*
How long will each task take?

Are the tasks accessible to pupils?
Are there extensions for the more able?
Could you use these with a first year? Sixth form?

Which tasks would children enjoy the most? Why?

How would you improve the tasks?

Choose a worksheet or page from a textbook that you have recently been using.
Try rewriting it in a "more open" form.

*

*
*
*
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A "TEXTBOOK" VERSION

If a=G> b=G)' and c= (- i)
then write down answers to the following, and
illustrate your answers with diagrams.

1) a+b 2) a+2c 3) 2(a+b)
4) a-b 5) 4c-b 6) 3(a-2b)

Show diagrammatically, that
a+b=b+a

2(a+b)=2a+2b
a + (b + c) = (a + b)+ c

Vectors
A MORE "OPEN" VERSION

This diagram shows two vectors.

a=G)and b=G)
The point (8, 6) can be "reached" from the
origin by adding the two vectors a and b as
shown below:

y

a . (8.6)

b

o --x

Which other points can be reached from the
origin?
In how many different ways can each of these
points be reached?
Suppose we allow subtraction? ...

Expand the following:

I) x(x+2)

2) (x+l)2

3) (x+l)(x-I)

4) (x+ 2 f-x(x+4)

5) (a+b)(a-b)

6) (p+q)2-(p+2q)p

Algebra

Write down 3 consecutive numbers:
Square the middle number:
Multiply the other two together:
What do you notice?

e.g.: 81. 82, 83
82x82=
81 x83=

Try other groups of 3 consecutive numbers.
What happens if you use decimals?

e.g.: 79.6, 80.6, 81.6

What happens if the numbers are not con-
secutive but go up in

twos? e.g.: 621, 623, 625
or threes? e.g.: 381, 384, 387

Generalise and prove your results.

Graphs and Equations

Draw the graphs of the following equations:

1) y=4 2) x=7
3) x+y=5 4) y=3x
5) y=2x+3 6) y=2x-7
7) Y = - 2x +3 8) y =x /2
9) 2x+3y= 12

Write down a simple linear equation (e.g.
3x+2y= 12) and draw its graph.

Give only the graph to your neighbour.
See if she can reconstruct the original
equation.

Now make up harder examples ...
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A BTEXTBOOK" VERSIOl\

Find the areas of these triangles:

3cm

1.
.----3 cm·_·~

I
Area

A MORE "OPEN" VERSION

Find the area of this triangle. taking any
measurements you consider necessary.
How accurate is your answer?
How can you check your answer. without
repeating the same calculation?

An Introduction to Binary Numbers

Here is a set of five weights:

16 g

Copy and complete the table below, which
shows how these weights may be used to make
up every weight from Ig to 3Ig.

16g 8g 4g 2g Ig Grammes

I
2
3
4

Here is a set of five numbers:
{I. 3, 6, II. 13}

18 can be made by adding some of them
together:

18= I +6+ 11
Can you make 20? 30? 26?
(Each number in the set may only be used
once).
Which other numbers can be made?
Which other numbers cannot be made'?
Which numbers can be made in more than
one way?

Invent a different set of numbers which can
produce every number up to the highest in
only one way.

Matrices and Transformations

Draw diagrams to show the effects on the unit
square, defined by (0,0), (1,0), (1,1), (0,1), of
the transformations whose matrices are

I) (6 n
4) (0-1)

\-1 0

2) (~ 6)
5) ( 1-1)

\-1 1

3) (-1 0)
0-1

6) ( 2 n

Investigate the transformations produced by
the matrices in the following set:

{ (; :) a+b=c+d }

(Initially, you may like to limit the values that
a, b, c, d can take to 1, 0 or - 1)
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To continue this discussion, we look at three microcomputer programs which are
included in the Resource pack with the kind permission of the ILEA and MEP I
CET. * They are of interest for two reasons, firstly they provide an increasing level of
support to the problem solver and secondly they are directly related to problems in
the Module. They are provided as a basis for discussion with colleagues but if you
decide to use them with your children you will need to consider carefully how far this
might change the problem solving activities envisaged as an integral part of the
Module.

The Circle Program

CIRCLE is a resource program which displays pattern~ made from
straight lines drawn continuously inside a circle. The user specifies the
number of points around the circle and the size of each jump.

After the pattern has been drawn the computer prints the number of
lines and also the number of revolutions.

. /\/ \.
/ \

Points, 15
JUMp size, 6

To investigate the various patterns children will need to record them
and tabulate the numerical information. This could work with a group
of mature children at the keyboard. Alternatively the program might be
used for a whole class, to introduce the investigation, to explain the
rules and to stimulate further work with circle worksheets. At a later
stage the micro might be used again to test any rules which have been
discovered.

Lines' 5
Reuolutions:2

The user has chosen 15 points around the
circle and a jump size of 6.

What support does the program provide? Well, it allows you to ask for any case to be
shown. So it takes over the data production that is required. However, you still have
to decide which cases to look at, record and organise the results and look for
patterns, so it does not take over the key strategies for you. Thus, on the whole, it
leaves you to do the major part of the problem solving.

It is directly relevant to the Stepping Stones problem on page 22.

If you decided to set this problem to a class you could choose various strategies for
the use of the program:
i) You could show it quite quickly at the beginning of the session to make the

problem quite clear and then only come back to it later on for discussion.
ii) You could set it up in a comer of the room and each group could have 10

minutes access to it, as they tackle the problem.
iii) You could work through the problem with the program and the children all

together, letting the children suggest inputs, record the information and suggest
ways of organising and moving forward.

* The three programs CIRCLE, ROSE and TADPOLES have been reproduced and are distributed with the kind permission
of the ILEA and MEP/CET. These programs form part of a total suite of some forty-one. For more details write to "Loan
Services Administration, (4th Floor), Centre for Learning Resources, 275 Kennington Lane, London, SE115QZ.
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The Rose Program

A mystic rose is made entirely from straight lines.
Points are equally spaced around a circle and each
pair of points is joined with a line. If the mystic
rose has 15 points, how many lines are there?
In order to solve this problem, the child will almost
certainly need to draw several simpler mystic roses
(i.e. roses with less points).
There are two methods of approach which could
be adopted. The more accessible method is an
inductive one and depends on the child drawing
roses with 3 points, 4 points, 5 points and so on.

Points Lines
3 3
4 6
5 10
6 1~

The program draws each new set oflines in a bright
colour before they are merged with the existing
lines and so the following number pattern may
become evident.

Points
3
4
5

Lines
1+2

1+2+3
1+2+3+4

Points 12
Lines 66

Press: 0 to draw another Mystic RoseP to try the proble~G to give up

. . . the user has drawn a simpler rose.

How Many lines are
the.-e in this

Mystic Rose?

To help solve this
probleM you May
want to draw SOMe
different Mystic
Roses

The problem is set ...

In the example above the rose has 15 points and a
child who properly understands what is happening
may now be able to predict the correct number of
lines. However, many children will need to follow
the number pattern all the way.
The second method is analytical and so it depends
on a deductive argument. The mystic rose has 15
points. Each of these is joined to the other 14. But,
this would imply that each line were drawn twice
and so the actual number of lines must be
lh(15x 14).
The program starts with a short film in which
different mystic roses are drawn in a variety of
ways. The film lasts for 4 minutes and the user can
opt to jump straight to the problem. If the problem
is answered correctly the program ends, otherwise
the user has the choice of drawing her own roses,
trying the problem again, or giving up.
When drawing roses the user may also change the
method of drawing. Method 1 starts by drawing
one line from a point to its neighbour. A third
point is then joined to each of the first two. A
fourth point is joined to each of the first 3 and so
on. The sequence of lines is then 1+2+3+ ...
In method 2 the sequence is reversed. The first set
of lines joins one point to each of the others. The
second set of lines joins a neighbouring point to all
the others (except the first point which is already
joined). And so on.

Here once again the children can ask for any case to be drawn so in that respect it
offers similar support to the CIRCLE program. However, you may ask for the
"rose" to be drawn in two different ways and the animation on the screen and the use
of colour is deliberately trying to suggest possible approaches to the problem. Also
the 4 minute film sequence could well be extremely helpful in suggesting ways
forward. However, for the learner to gain he will need to interpret these illustrations
and thus he will be actively involved. The key strategies still need to be applied by the
learner in order to reach the solution, but the exploration of simple cases, and some
of the organisation of information, is closely guided and structured by the program.
Spotting the pattern is obviously strongly aided. What strategies are left to the pupil?
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If you decide to use the ROSE program, but wish to maintain the same development
with sheet AI, we suggest you use it to highlight the discussion at the end. It links
very nicely to the two solutions outlined above and in this way would strengthen the
material provided. If, however, the children have already seen this program, it could
change the use of the sheet Al because the result to the Mystic Rose would already
be known. You could nevertheless promote discussion on the two problems. The
program raises interesting points on the power of a visual display using colour and
animation to help us illustrate "reasoning" to the children.

The Tadpoles Program

Th~~~ ~~~ 6 ~=~~t~~= h~~~_
Th~ p~zz1~ ~s t= =~~p th~ ~=~~t~~s =~e~_

ABC D E F G

• EI H=ps

=3
:2

:5
4-

9
B

6 15
6 14

A counter can slide into the empty square or jump over a counter of the opposite
colour. The counters can all move in either direction and so mistakes can be
corrected. This means that the activity is more accessible and may often be solved
with more than the minimum number of moves.

If the puzzle has been solved in the minimum number of moves for at least one
combination of counters, the user can opt to see her results.

After a number of different results have been obtained some interesting number
patterns appear ...

This program relates to the "Frogs" problem on page 114of the Problem Collection.
In contrast to the CIRCLE program this compu~er program takes over some crucial
stages of solving the problem.
i) It allows instant recording.
ii) It suggests notation by labelling hops and slides.
iii) It organises and draws up a table.

You will need to decide whether you want the pupils to do these stages themselves.
As with the ROSE program, it would certainly help in discussing the problem after
the pupils have had some time first to explore it by themselves.
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4 HOW CAN THE MICRO HELP?

When a single micro is programmed for use as a "teaching assistant" it provides
enormous support to the teacher by taking over temporarily most of the "load" of
managing the learning activity of the class. The teacher then has the space to join in
discussions with the pupils and to provide the more general strategic guidance that
teaching problem solving demands. Research shows that teachers find this natural
and easy when using such programs, and they help to "get a feel" for this kind of
more open teaching. Introducing a new "personality" into the classroom (this is how
the pupils perceive the micro though it is in fact entirely under teacher control) also
helps to sharpen the awareness of the dynamics of the classroom and the roles that
teacher, pupils and the computer can play in it.

One of the programs included in the Resource pack is a program called SNOOK*.
SNOOK allows you to watch the path taken by a snooker ball on a rather special
table that is divided into squares and only has 4 pockets, one at each corner. Among
other things you are able to vary the height and length of the table and the gradient
(G) or angle (A) of the ball.

A possible lesson with SNOOK

The reason for including this lesson for your consideration is to provide a powerful
way of illustrating the key strategies (outlined on \vorksheet AI) while working with
the whole class.

The problem is outlined on the worksheet below.

SNOOK
The snooker table illustrated has four
pockets, one at each comer. A ball is
placed at one comer, and is then hit
away from the pocket at an angle of
45° to the sides of the table. It
rebounds from each side at an angle
of 45° and eventually falls into the top
left hand pocket. Altogether 5 "hits"
are made. (These "hits" are made up
of the initial strike, the three
"bounces" and the final "pot").
How can you predict the number of
"hits" that will be made by the ball,
when it is struck in a similar way, on
rectangular tables with other
dimensions?
Which pocket will the ball fall into?

* The program SNOOK has been reproduced and distributed with the kind permission of IlMA/MEP /CET /Longmans. For
further information and software, write to "Longman Micro Software, Burnt Mill, Harlow, Essex".
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Run the SNOOK program (you will need to read the documentation) and

Try some simple cases
(These results are easily obtainable by running the program or by using squared
paper).

Number of "hits" 5 7 12

Size of table 2 by3 3 by4 5 by7

Organise systematically ... make a table ... spot patterns

Encourage the children to make a table of their findings and make conjectures about
any apparent patterns that emerge. These can then be tested on further simple cases.

length of table
1 2 3 4 5 6

1 2 3 4 5 6 7
2 3 2 5 3 7 4

height of table 3 4 5 2 7 8 3
4 5 3 7 2 9 5
5 6 7 8 9 2 11
6 7 4 3 5 11 2

For example, they may suggest that "There are always two hits on square tables", or
"When the sides are m by n there are m+n hits whenever m and n have no common
factors ... "

They should try testing these conjectures by putting large numbers in the computer.

'"How can we be sure that our rules will always work?"
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Explaining the rule

The explanation of why a rule works in this problem is difficult. (It also moves us
towards the area of proof, which may well be further than you wish to go).

An outline of one possible explanation is given below.

Consider a 2 by 3 table:

Notice that this gives us the same pattern as a 4 by 6 table:

or a 6 by 8 table or, in general, a 2n by 3n table for any value of n. This must clearly be
true because we are merely enlarging the diagram by a scale factor n. Arguing in
reverse, we therefore see that, for example, a 180 by 200 table will give the same
number of hits as a 9 by 10 table, by cancelling out the common factor 20. So, all that
we now have to do is analyse the situation of an m by n table where m and n are
coprime, (have no factors in common), and we will have a complete analysis.

Whenever the ball"bounces" off the side of the table, the path of the ball is reflected.
Let us therefore draw a grid of 2 by 3 rectangles and attempt to "straighten" the path
of the ball by a series of reflections.
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(Each "blob" (e) represents one hit)

Each time the ball passes from one rectangle to the next, a "hit" is obtained. In order
for the ball to enter a pocket the grid of rectangles must form a square. Thus we can
see that a total of 5 hits are required.
In general the smallest square that can be formed from m by n rectangles (where m
and n are coprime) has dimensions mn by mn and is n rectangles high and m
rectangles long.
The total number of hits obtained is therefore m+n, composed of one starting hit,
(n-1)+(m-1) intermediate hits, and one finishing hit.

So, in general, to decide on the number of hits on a table of any size, divide both
dimensions by their common factors, and then add together the two remaining
numbers.
This suggested investigation is very similar to the Diagonals problems on page 118of
the Problem Collection. You could substitute your SNOOK lesson for this problem,
or you could try both with different groups and compare the two sessions.

Looking at the teacher's role again you should find that the micro helps considerably
in similar ways to those analysed earlier. SNOOK does not take over any major
problem solving skills. Its main contributions to this lesson are:

* It clearly sets the scene (explains).
* It draws any snooker table accurately and quickly (manages).
* It is always available to try new cases and give results (acts as a resource).

Pupils and teachers take on the counselling, explaining and fellow pupil roles and
often set up further tasks that interest them.
It is of interest to compare sessions that consider this investigation both with and
without the SNOOK program. "Investigator I" January 1984*devotes considerable
space to describing four groups working on the problem without a computer. It
describes very fully the activities that it promoted - we can only include three brief
extracts from articles written by the teachers.

* "Investigator" is a magazine produced and published by teachers through "SMILE" and details are available from The
SMILE Centre, Middle Row School, Kensal Road, London WlO 5DB.
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1st year A1ixed Ability
"What did many get out of it?

drawing practice
a sense of finding order in what at first seemed random
argument and discussion
finding rules of mappings including very hard ones with conditions such as 'when
n is a multiple of 3'
tabulating
expressing conclusions in their own words
some not having met algebraic notation saw a need for it and picked it up
making conjectures and seeing the need to test them
the idea of starting with a simple case
other things that I'm not yet aware of'

Below average 3rd year group
"They would not bounce the ball off the sides at 45°. They wanted to draw lines that
would send the ball down in two moves, yet they did not want to draw these lines
symmetrically ... the ball seemed to have a will of its own, or rather the will of the
pupil! Once some of the results of the other classes were appearing on the walls they
took to the idea that the ball would travel over all the squares on every table and so
they took pains to make sure that it did! The practical drawing was the main problem
for this group, so a drastic rethink was necessary on my part."

"What about my own personal experience of the week? I'll be doing it again next
year - a little older and a lot wiser with respect to the least able and a lot more hopeful
with the more able groups. Maybe I'll be able to cover two walls instead of one with
the work they do next year - and it's all interesting stuff!"

iV1ixedability group
'"Both the pupils and I enjoyed working on the investigation and I will continue to
work in this way with the class on future occasions. All the time I was very aware of
the amount of direction I was putting into the activity but would suggest that this was
due in part to it being the initial investigation for the class. I hope that as the pupils'
experience grows my interjection will reduce. I want them to be able to define their
own problems for investigation and to discover the usefulness of a group leader. I
also want them to be able to present their own findings, but I am not sure how they
should do this ... individual accounts? a group report? ... a poster? ...
diagrams supported by tape recordings? "
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In conclusion, major differences between sessions with and without the "SNOOK"
program appear to be:

* With the program, children are able to move more quickly and accurately. After

I

draWing a few examples they use the program to rapidly generate more data and
build up hypotheses.

* Able children can draw accurately and although this takes longer they are able to
proceed without a micro. Less able children tend to get frustrating difficulties
with drawing which can result in them not succeeding at generating valid
hypotheses at all.

* The program allows the investigation of large numbers and promotes all kinds of
further investigation.

* Less able children are very motivated by being able to use the micro and
continually suggest new laws.

In general it would seem that SNOOK acts very much as a catalyst, which although
not necessary, enhances the investigation.
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5 ASSESSING PROBLEM SOLVING

"How can I assess problem solving activities?"

"How can progress be measured?"

These are serious questions which are often asked by teachers. After working hard
on a problem for one lesson, it is difficult to produce immediate evidence of progress
in the children's knowledge and understanding of mathematics, or in their ability to
deploy mathematical strategies. (The old proverb, "'If you give somebody a fish you
feed them for a day - If you teach them to fish you feed them for a lifetime", highlights
the dilemma. After one fishing lesson you are certainly not in a position to feed
yourself, but hopefully you are progressing towards that goal.) However, it is
possible to provide a few guidelines to help both the pupils and yourself. We suggest
the following:

*

*

Encourage pupils to practice explaining their ideas clearly to each other. If they
have worked together in one group, invite them to explain their approaches and
discoveries to other groups.

Encourage individuals or groups to write out their solutions, approaches and
discoveries. Explain that they will gain marks under four major headings:

Evidence of (i) Understanding the problem
(ii) Organising the attack on the problem
(iii) Explaining what has been tried and what has been found
(iv) Finding general rules, verbally or algebraically.

In the early stages of this type of work you may well award more marks to the easier
items in order to encourage motivation. "Success" is an important part of
'''learning''. Most children find it difficult to express their ideas clearly, and even
more difficult to write explanations. In order to give them a better idea of what is
being asked for in the examination, you may find it helpful to refer pupils to the
sample scripts and marking schemes under the section headed "Specimen
Examination Questions". In general, it is desirable that the children roughly
understand how marks are awarded.

However, we should make an important point here. Marking schemes as used by the
Board's examiners have to be constructed so that they can be used reliably by many
different examiners, over hundreds of scripts. This means that the schemes have to
be very carefully designed for each question and it may not be obvious when looking
at such a scheme that credit is given for the four general points made above. Below,
we show the results obtained when a pair of teachers marked a collection of six
sample scripts from children who tackled the "Skeleton Tower" question in the
examination section. Instead of using the official marking scheme, they decided to
give up to 5 marks for each of the four headings outlined above. These marks were
awarded quickly in a fairly impressionistic manner. (No attempt was made to award a
given number of marks to any particular part of a question - each solution was
considered in its entirety). The overall mark (out often) was evaluated by summing
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the four marks and dividing by two, rounding up where necessary. (The marks given
in brackets were deduced directly from the official marking scheme and are shown
merely for comparison.)

Marks Awarded

Understanding Organising Explaining Generalising Overall Mark
Scripts (out of5) (out of 5) (out of 5) (out of 5) (out of 10)

Pupill 5 5 5 1 8 (8)

Pupil 2 3 2 1 0 3 (3)

Pupil 3 2 3 1 0 3 (3)

Pupil 4 5 5 2 2 7 (7)

Pupil 5 3 3 3 0 5 (6) i

Pupil 6 5 5 5 4 10 (10)

The two marking schemes show remarkable agreement, although the four category
method was done in a much less rigorous manner. Individual teachers may weight
these categories differently (e.g.: 2:3:3:2 instead of 1:1:1:1) and interpret their
meanings in different ways, but this method proves more than adequate for everyday
use, and has the advantage that it emphasises important stages in problem solving.
Pupils would obviously benefit more from seeing their marks under four headings
than by just being given one final overall mark.

In spite of all we have said above, when marking classwork, a numerical assessment
means much less to a pupil than a verbal one. Children benefit far more from a
constructive comment than from a meaningless "five out of ten" . In this Module, you
will find considerable emphasis at the beginning on establishing key strategies, and it
pays to encourage children to use these and give credit to those who do, either in
discussion or when marking classwork. The use of assessment during the formative
period should be geared to encouragement, and the examination scheme should only
be referred to, later, when summative assessment becomes the focus of attention.

A Marking Activity for you to try

In order to illustrate the way in which examination questions will be marked, we have
supplied in the Resource Pack the scripts of six children who tackled the Skeleton
Tower question. With these it is possible for you to set up a session with a few
colleagues to get the feel of marking such scripts. Before you do this, however, read
again through the examination section (pages 9 - 37) which gives five different
examination questions, a marking scheme for each and also some annotated
children's work to help clarify various points. You may find it worthwhile to get
together and follow the activity described below:
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Supply yourself and three or four colleagues with copies of the marking scheme, the
unmarked scripts, the marked scripts and marking record form that are provided
with the Resource Pack.

MARKING RECORD FORM

Marker 1 Marker 2 Marker 3 Marker 4

Script Ro RI MI M2 Ro RI MI M2 Ro RI MI M2 Ro RI MI M2

A Emma

B Mark

C Ian

D Colin

E Peter

F Paul

Key:
Impression rank order Ro
Raw mark MI
Mark rank order RI
Revised mark (if any) M2

First read the unmarked scripts through carefully and, on the basis of your overall
impression, arrange them in rank order; each teacher recording this rank order in the
appropriate column Ro on the form provided. Do not discuss them at this stage.

Now the order of the sets of scripts should be shuffled, and each teacher should mark
these according to the marking scheme provided. These marks are recorded in the
column MI on the form; work out the rank order that your marks imply and write this
down in the preceding column RI.
Now is the time to compare the various results. Looking at each script in turn, first
compare your marks with those of your colleagues and try to identify the reasons for
the differences. Use column M2 to enter any revised mark in the light of your
discussion. Then look at the marked script that we have provided and again try to
understand the reasons for any differences. This will begin to clarify the basis on
which marks are awarded.
Go back to your original rank orderings based on impression and again try to explain
the reasons for any shifts of position.
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In the case of examination board marking, the small discrepancies between different
examiners' interpretations of the marking scheme are ironed out in discussion of a
sample of scripts which every examiner has marked at a "standardising meeting".
Difficult cases which remain are reviewed individually at the final stage. You may
like to take your own simulation that far - the six scripts provide suitable material.

Finally, note that the six scripts used in your marking exercise (Emma, Mark, etc.)
are the same six scripts referred to in the table on page 163 (Pupil 1, Pupil 2, etc.).
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