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Canterbury Meeting - 9 November 1985 

Reports of sessions held at Canterbury are included in this newsletter. 

The 'Kent Contingent' were delighted to see so many members attending 

in spite of the long journey and awful weather. 

Cambridge Meeting - 21-23 March 1986 

The weekend meeting will take place at Homerton College, Cambridge 

from March 2lst-23rd 1986. The programme, and application forms,are 

in the centre of this issue. Note that applications with money must 

be sent to Mrs. G. Holly by 28th February 1986, 

Change of Membership Secretary 

l. 

David Womack will shortly be leaving for 3 years in Kenya, after much hard 

work for the society as Membership Secretary. Our thanks to him for 

all he has done, and good wishes in his new venture. 

The new Membership Secretary is 

Subscriptions 

Julian Williams 

at The University of Manchester 
Department of Education 
Oxford Road 
Manchester Ml3 9PL 

Enclosed with some newsletters are reminders to members whose 1985 

subscriptions have not yet been paid. Julian hopes to receive these 

subscriptions as soon as possible. 1986 subscriptions may also be 

sent to Julian at the address above, or they can be paid to him in person 

at the Homerton Meeting. Rates are £3.00 per annum, payable to B.S.R.L.M. 



2. 

Notes on session on Shell/JMB Numeracy Project 

John Gillespie. 

This project is in its second year of development, and the 16 
conference members who attended the session were able to see the first 
of several trial module packages being developed by the project team. 

The project aims to provide classroom materials as assessment 
schemes for students aged 13-16, designed to support a broad interpretation 
of numeracy taken to mean the ability to 

a) deploy simple mathematical or other skills in 
the solution of everyday problems of concern to 
the user. 

b) use such skills to help in everyday decision making. 

c) approach the solution of problems in a systematic 
way echoing the Crowther or Cockcroft reports. 

The module on view ("Design a Board Game") included several weeks' 
classroom materials, guidance for teachers and associated assessment tasks, 
designed to enable students to demonstrate their ability to tackle complete 
problems. Conference members had the chance to try out the classroom 
materials for themselves and find out more about the scheme. 

It was explained that trials are now (December 1985) taking place in 
schools in nearly 30 LEA's in the north of En~land, involving about 2500 
students. The trial cycle will be repeated each term until Spring 1987, 
by which time it is expected that the JMB will have decided whether to 
make the scheme generally available. 

Students in the trial scheme will receive Statements of Achievement 
on the satisfactory completion of each of the S modules, with an overall 
Certificate of Numeracy or similar document at the end of the S modules. 
At present it is envisaged that there will be 3 levels of achievement for 
each module. 

Further details will be available eitherfrom the Shell Centre for 
Mathematical Education at the University of Nottingham, or from the 
Research Unit, JMB, Manchester MIS 6EU. 

Using Computers in 6th Form Mathematics 

David Tal 1. 

A report was given of a recent study of the use of computers for 
investigating graphs and the calculus in sixth form classes in three 
schools. The research showed that the basic understanding of the 
concepts could be enhanced by the use of computer graphics. In two 
schools where control and experimental groups were available the 
experimental students showed highly significant improvements in 
recognising and drawing the gradient of a graph. The third school, 
where 28 out of 37 students who responded reported that they had 
"too little" or "far too little" time using the computer themselves, 
the results were significantly worse than all other groups. 

Further details of the work may be found in the following papers by 
the author: 

Understanding the Calculus, Mathematics Teaching 110 (the first of a 
series of articles covering a graphic approach to the calculus) 
(with Norman Blackett:) Investigating Graphs and the Calculus in the 
Sixth Form, to appear in an M.E.P. reader (A description of the work 
carried out in one of the schools in the study). 
Using Computer Graphics Programs as Generic Organisers for the Concept 
Image of Differentiation Proceedings of P.M.E. 1985 (A brief description 
of the educational theory and the principal research results) 

(Copies of these papers may be obtained from the author at The Mathematics 
Education Research Centre, University of Warwick, Coventry CV4 7AL). 

3. 
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CHILDREN'S UNDERSTANDING OF THE CONCEPT OF VARIABLE IN A LOGO CONTEXT 

The University of London Institute of Education, 
20 Bedford Way, 

London WClH OAL 

Rosamond Sutherland 
December 1985. 

Categories have been developed from the Logo Maths Project data (Hoyles, 
Sutherland & Evans 1985) which describe the concept of variable in a Logo 
programming context. This workshop discussed the cognitive demands of the 
use of variable in a Logo context using these cateeories as a framework. 
Transcript data taken from the oroiect was also used as a basis for the 
discussion. The main focus of the discussion was on the issue of whether 
or not pupils use variable in Logo to express a generalised relationship. 
At any one instant the machine is dealing with specific values of a variable 
but what does this mean to the pupils? 

The following is a short extract which illustrates how one pair (Sally and 
Janet) of pupils tackle a task requiring variable input. Sally takes the 
lead in looking for a general pattern. Janet is initially more concerned 
with specific input values. They are working on the image in fig. 1. 

Sally 

Janet 

Sally 

"First we dx>auJ a line then 1,;e turn 90 . . . add 10 and then 
we oontinue doing that . . . turn 90 add 10 . . . add whatever 
number we oont." 

"Right just let's see if it oorks (meaning try out some 
specific numbers) how long will the first line be ... 
it can't be 10 ... " 

"Not 10 I oos just giving an example " 

They type FD 3. 

Janet is still not sure about the plan: 

Janet "And what now " 
Janet's questionning provokes Sally to elaborate: 

Sally "You'd have to add ttJo each time ... those tuJO can alooys 
be the same size ... and those two ean alooys be the same 
size . . . get me" 

Janet's reply indicates that she now understands; 

Janet "What you are reaUy saying is those ttJo are the same size 
and those two are the same size . . . so hotAJ do we do that " 

They are now both clear about the general structure of the spiral 
but need to cope with the syntax of the language: 

Sally "Alright I'll make a quick REPEAT comnand 

Janet challenges this: 

Janet 

Sally 

"Yeah you have to ... oli no you can't REPEAT ... cos you lzave 
to ... " 

"Hang on a minute . . . vo that means we' Z Z hai,e to add two 
then ... " 

At this stage they are uncertain about how to define a general procedure 
and so they try out their plan at a more concrete level in direct drive. 
This confirms their ideas but they still want to define a general 
procedure: 

Janet "You have to repeat it ... and add it two 

Sally "But I don't know t!liat to do to make it go in toov 

They finally ask for help: 

Janet "Um ... ask the teacher 
say add on too ... " 

miss ... we 're oondering how we 

5. 

We intervene and show them how to define a recursive procedure TEN (fig. 1). 

This extract illustrates that Sally wanted to use variable to express a 
general relationship in Logo. The collaboration between the pair was important 
for Janet's understanding of the general structure of the problem. It was 
also important for Janet to try out their ideas at a concrete level before 
defining a general procedure. When programming in Logo pupils can easily 
move from a more abstract to a more concrete way of working. This flexibility 
is important when pupils are attempting to define general procedures. 

Reference 

HOYLES, C., SUTHERLAND, R., EVANS, J. (1985) A Preliminary Investigation 
of the Pupil-Centred Approach to the Learning of Logo in the Secondary 
School of Mathematics Classroom (1983 - 1984), Logo Maths Project, 
Institute of Education, 20 Bedford Way, London WClH OAL. 

Fig. 1. 

TEN 'TWO 
FD :TWO 
RT 90 
FD :TWO 
RT 90 
TEN ADD : TWO 2 
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Classroom Observation Group 

Daphne Kerslake. 

The group has been working together for three years. It has been 
attempting to analyse what actually occurs in mathematics classrooms when 
teachers are working either with whole classes or, more commonly, with 
groups of children or individuals. The group decided to focus on the 
nature of the actual mathematical transactions which take place and on the 
strategies which teachers employ. Hence we have not used any observation 
schedules, nor have we used any quantitative methods. 

Our main activity has been to study a considerable number of transcripts 
of mathematics sessions from a wide variety of classrooms, both primary 
and secondary. We have also made use of video-recordings. 

Our first task was to try to analyse the transcripts and to identify certain 
strategies which occurred frequently. For example we found many teachers 
employing what we called an 'I Spy' or 'Guess what I am thinking' style, in 
which it seemed that a deliberate decision had been made not to 'tell' the 
class what was in mind, but rather to get them to try to find out. We also 
found instances of teachers using 'prompts' as though there was a hidden 
'script' for the lesson. Other teachers seemed to encourage pupils to work 
together in a collaborative manner, while some deliberately set up a mistake 
in order to provoke a discussion. We decided that our task was merely 
descriptive, and we tried to avoid making any value-judgements. Several 
instances of each of our identified strategies were then collected together, 
and several attempts to classify these strategies have been made; this task 
is still unfinished. 

It was felt that so much interesting material had emerged that it might well 
be used as the basis for some in-service material for teachers. The 
intention is that teachers would become more aware of their own teaching 
style; that it would encourage constructive self-evaluation; that the 
awareness of a wide range of strategies might enable teachers to widen the 
range of their own strageties. A number of possible activities which could 
be included in such an in-service package are being developed. 

The working-group at BSRLM at Canterbury worked at three of the possible 
tasks which the classroom observation group felt would be useful for teachers. 
They were: 

1. to study three extracts in which pupils were discussing some 
mathematics, and to suggest some questions which could be posed 
about them. These questions focussed mainly on the nature of 
any teacher-intervention in each case, whether it seemed appropriate, 
whether alternatives could be suggested and so on. 

2. to concentrate on an extended piece of teacher-talk, in which 
certain phrases or sentences had been highlighted. The group 
was asked to sort these sections into categories and to find a 
description of them. 

3. to sort all twenty-eight of our category headings, to see 
whether a satisfactory way of describing them could be found. 

The contributions of the working-group were extremely helpful,,and will 
constitute the starting point for the next meeting of the classroom 
observation group in February. 
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THE UNDERSTANDING OF FUNCTIONS AND GRAPHS 

The graphical work required in most traditional examination syllabuses 
consists of plotting points snd drawing the curve~ of graphs corresponding 
to algebraic equations such as for example, y • x - 2x + 2; there is 
often a request to redd values off the graph and sometimes a line has to be 
drawn and the points of intersection identified. However, the most 
widespread use of graphs in the outside world is to illustrate the 
variation of some aspects of a real situation arising in economics, 
biology, and elsewhere. An example is the graph shown which illustrates 
the growth in weight of boys and girls from birth to maturity. Studies of 
children's responses to questions on such a graph show that questions 
concerning the reading of values corresponding to points are in general 
easy, those which require identification of an interval are harder and 
those which require finding or estimating a gradient are by far the 
hardest. For example, on this graph the question, at what age does the 
average boy weigh 25 kg is easy. The question, during what period are 
girls heavier than boys is harder and the question, at what age are girls 
growing most rapidly, is the hardest of all. In the last case there is 
quite a strong tendency to confuse the time of most rapid growth the time 
of greatest weight attainment. Thus answers such as from '14 to 20' tend 
to be given. In the following question the graph shows the speed of a 
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racing car on its second circuit around a race track which has one or more 
of the shapes shown below. "Which one or more of the tracks are correct?" 
You are invited to attempt to solve this problem before proceeding ...•.. 
Your probably find, as do most people, that you begin by identifying the 
most obvious features of the graph, for example the fact that it has three 
dips, and relate this to the fact that the track must have three bends. If 
you do this you have already overcome the first obstacle at which a nmnber 
of children fall, that is to accept track G or track B because of the 
similarity of the shape of the track and the shape of the graph. Such 
pupils expect the graph to be some kind of picture of the situation it 
represents. Further progress in solving the problem usually involves 
looking more analytically at the graph and features and relating them to 
features of the track; for example, the differing sizes of the three dips 
in the graph and the distance of the starting point from the first and the 
last bend. Failure in graph reading often occurs due to the inability to 
take into account all the necessary features; there is an overload of the 
mental processing system. 

Teaching material and a more extensive diagnostic test covering these and 
other features of graphical interpretation were used with 8 third year 
classes in an 11-16 secondary school, at four different levels of ability. 
The results obtained on this test were presented to the BSRLM Group and 
discussed, so also was the teaching material. Comments were also offered 
from observations made of the different ways in which teachers used the 
material with classes at different levels. 

The teaching material and test questions (together with teachers' guide, 
microcomputer materials and videos showing the materials in use with a 
variety of teaching methods) comprise a package entitled The Language of 
Functions and Graphs prepared by the Shell Centre and available from the 
Joint Matriculation Board, Manchester (price /35 for a box containing all 
the materials needed for a school). 

Alan Bell. 
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BSRLM 9.11.85 

Research report: Graded Assessment in Mathematics (GAIM) 

GAl/v\ is one of several parallel graded assessment schemes being developed by 
the Inner London Education Authority (ILEA) and the University of London School 
Examinations Board (ULSES') in co-operation with other bodies. The project also 
received a ('rant from the Nuffield Foundation to support collaboration with the 
Centre for Educational Studies of King's College London (KQC). 

The intention is to produce a mathematics assessment scheme appropriate for all 
3rd, 4th and 5th year students in comprehensive schools, although it will also 
be suitable for many others. 

GAl/v\ will provide a detailed cumulative record of a student's attainment in 
mathematics. 

The purpose of the record is 

to enable students to participate more effectively in determining the 
direction of their own learning; 

to motivate students by making them more aware of their own progress; 

to provide full diagnostic information for teachers which can serve as a 
basis for curriculum planning; 

to provide information, summarised to whatever degree required for 
parents, employers, training schemes, further and higher education, head 
teachers, and so on. 

Jn determining the levels structure of GAi/ii, it was felt that students would 
have to be able to attain levels at the rate of about one level per year in 
order for this aspect of the GAIM scheme to be motivating. In particular, the 
lowest attaining students in mainstream secondary schools should be able to 
attain level one by the end of the third year, and level three by the end of 
the fifth. These earliest levels would therefore not be appropriate for many 
students, and there would be no requirement for students to enter the scheme at 
level one (or at any other pre-determined point). Students would enter the 
system and begin work at a level appropriate to their attainment. 

The original proposal envisaged that somewhere between 9 and 12 levels would be 
sufficient, but by the end of the project's first year, it was becoming clear 
that even with 13 levels, some students would hove little chance of achieving 
one level each year so we ore now working with on assessment framework 
involving 15 levels. 

At each level the assessment hos 4 components: 

practical problem solving 
investigations 
an extended piece of work 
topic criteria. 

The practical problem solving and the investigations reflect the applied and 
the pure aspects of mathematics respectively. Each of these involves a variety 
of processes; some mathematical (e.g. estimating, transforming shapes) and some 
cross-curricular (e.g. talking, observing). The degree of success that a 
student student experiences in each of these processes is critically dependent 
on: 

knowledge of mathematical terminology/conventions/facts; 
understanding of mathematical concepts; 
competence in mathematical skills. 

For the benefit of students, teachers and others it is clearly useful to be 
able to describe what knowledge, understanding and skills a student has 
achieved at a particular stage in the form of on individual profile.. The 'can 
do' statements that make up the GAIM profile ore called topic criteria and ore 
classified by level and also by topic (i.e. Logic, Measurement, Number, Space, 
Statistics, Algebraic Functions). 

Last year we developed the topic criteria, investigations, and practical 
problems for the first three levels. The development of the topic criteria was 
done both by full time GAl/v\ team members and by the 10 0.1 port time 'link 
teachers'. The development of the investigations and practical problems 
involved a much larger group of teachers (about 100 teachers in about 70 
schools) in trying out activities in their own classrooms and feeding back the 
results to the GAIM team. By this method, six investigations and six practical 
problems were developed and ore included in the GAIM pilot package for levels 
to 3. 

This year we are piloting the first three levels of the GAIM assessment scheme 
in about 20 schools, and we are developing the topic criteria, problems and 
investigations for the next five levels. This will take us up to just below 
the level of attainment currently associated with CSE grade 5. 

Any teachers who would like to be involved in the development of the 
investigations and practical problems should write to us at the address below. 
We will then send you some materials to try out. As long as you keep on 
sending us feedback in the form of pupils' work, we'll keep on sending you new 
activities to try out! 

Dylan Wiliom 
GAlM Project 
King's College 
King's Road 
London S\✓10 0UA 
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CAN LOGO SERVE AS A FRAMEWORK FOR LEARNING ALGEBRA? 

Richard Noss 
University of London Institute of Education 

There is ample evidence that children do mathematics while they are 
learning Logo in the classroom (Noss 1983a, Hoyles et al. 1985, Noss 1985). 
This paper was concerned to assess the extent to which children who have 
had experience of working with Logo over some time, are able to mobilise 
their Logo-based knowledge to construct meaning for elementary alegebraic 
concepts. 

It reported the results of an exploratory study which was part of a 
longitudinal investigation of the mathematical environme,nt created through 
Logo prograllttlling (Noss 1983b;84). The study aimed at gauging the influence 
of children's Logo learning in facilitating their conceptualisation of 
algebraic variable, and their ability to formalise in a non-computational 
setting. In particular, the study was designed to investigate ways in which 
the children could use their Logo knowledge as a basis for: 

a) constructing meaningful symbolisations for the concept of variable. 
b) construe.ting formalised (algebraic) rules. 

The study consisted of interviews with eight children (aged between 10 and 
11 years) as they solved a series of pencil-and-paper rule-formulation 
problems. The children had studied Logo for some 50 hours over a period 
of eighteen months; none had studied any 'formal' algebra in their school 
mathematics. The investigation was concerned with illuminating areas of 
explicit linkage between Logo programming and algebraic concepts, and with 
identifying issues for further research. 

There were two specific questions around which the study was based: 

Question 1: How may children use the Logo ideas of a) naming and 
b} inputs to facilitate the conceptualisation and 
symbolisation of the concept of algebraic variable? 

Question 2: In what ways are children able to use their Logo-based 
experience to assist the process of formalisation in a 
mathematical context? 

Four rule-formulation problems were posed, each a modification of problems 
de.signed by the Strategies and Errors in School Mathematics (Algebra) 
study (Booth 1984). The problems were modified so that the central element 
became the construction rather than the interpretation of meaningful 
algebraic symbolism. The children were asked to formulate 'rules' for 
each problem, in such a way that 'the first years could understand the rule'. 
They were told that the first years had learned Logo, but were 'not very 
good at reading' so that they could not understand long, verbose rules. 
An example of one item (item 3) is given in Figure 1. 

Figure 1 

'MARBLES' 

Peter has some marbles. 
Jane has some marbles. 

What could you write for the number of marbles 
Peter and Jane have altogether? 
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A number of examples of children's responses were provided which illustrated 
possible areas of conceptual linkage between their Logo work and their 
'solutions' to the rule-formulation problems. Here is Nicola solving the 
'marbles' item of Figure 1. 

N: (presented with marbles item) You could use the input again. 

(Nicola had not previously referred to inputs in any of the previous items, 
or employed the Logo 'dots' notation). 

I: Alright, show me how 
N: (writes) 

:Peter+ :Jane: all the marbles 
I: Can you read it out? 
N: Peter plus Jane equals all the marbles. You use those two as 

the inputs, with as many marbles as you want to. 
I: So what are the dots in front of Peter and Jane? 
N: They're to represent that its an input. 
I: But this isn't a Logo program is it? 
N: I know, but if it was ... just to say that it's an input. 
I: So what does the input actually mean there then? 
N: That you can type in however size you want it or how many you 

want it. How ever many they want. How many they want Peter to 
have, and how many they want Jane to have. 

Notice how Nicola utilises a computer-based metaphor of typing in 
, 'however size you want it', seemingly to aid in the process of using 

a single variable to stand for a range of numbers. Two other children 
used a related metaphor based on the computer choosing numbers 'at random'. 

The presentation provided a number of illustrations of children 
constructing names for variables which stood for a range of numbers, a 
finding which appears to run counter to the 'natural' tendency referred 
to by Booth (1984) of children to interpret letters as specific numbers. 
Examples were also given of children appearing to employ Logo-based 
form lism as a transition in the process of rule-formulation. 



The presentation concluded with a number of implications of the study 
for further research, particularly the possibility of constructing 
Logo-based learning envfronments ( 'microworlds') as a vehicle for the 
introduction of algebra. 

REFERENCES 

Booth, L.: 1984, Algebra: Children's Strategies and Errors. NFER - Nelson. 

Hoyles, c., Sutherland, R., Evans, J.: 1985, 'The Logo Maths Project: 
A Preliminary Investigation of the Pupil-centres approach to the learning 
of Logo in the Secondary Mathematics Classroom, 1983-4.' University of 
London Institute of Education. 

Noss, R.: 1983a, Doing Maths while Learning Logo. Mathematics Teaching 104. 

Noss, R.: 1983b;84 Interim Reports Nos. l and 2 of the Chiltern Logo Project. 
'Advisory Unit for Computer Based Education. Hatfield, PK. 

Noss, R.: 1985, Creating a Mathematical Environment through Programming: 
A Study of Young Children Learning Logo. University of London Institute of 
Education. 

15. 

ReRearch Report - TowardR A Theory of Mathematics Education steve Lerman 

My research has been in the alternatives for teachers attitudes to the nature 

of mathematics, and the possible effects on the teaching of mathematics. This 

can be seen as a research programme within the context of what is being termed 

the Theory of ¥.a.thematics Education (e.g. Hans-Georg Steiner in For The Learning 

of r.athematics Vol. 5 No. 2). I presented a tentative structure for what the 

Theory of Mathematics Education might mean, and how it might relate to other 

levels of theories, and research, in mathematics teaching, on the basis that 

TME consists of meta-theories. A discussion was held about the usefulness 

of this representation, and it became clear that an example of such research 

would aid the discussion. 

I presented the research on which I have been working as such an instance. 

Recognising that there is much sympathy amongst mathematics educators for the 

idea that one should focus on the processes of thinking about mathematics, rather 

than the body of mathematical knowledge, my research is into the philosophical 

alternatives for views of the nature of mathematics, I suggested that unless one 

reveals the underlying philosophical alternatives and examines the consequences 

of holding an epistemological position, changes in the teaching of mathematics, 

such as investigations, may bring no actual change at all. I suggested that 

two alternative paradigms exist, and I termed them "the search for certainty" 

and "the acce'{)tance of uncertainty". I attempted to show how these alternative!' 

can be seen in the history of the Philosophy of Mathematics, and possible 

connections with learning theories, and classroom practice. 

After a discus~ion of the research, we returned to the earlier theme of TME, 

where many felt that it was now easier to discuss the possible structure that 

l had outlined. 



PLENARY SESSION 

Spatial terms in mathematics education; 

a developmental psycholinguistic approach. 

Kevin Durkin, Bob Crowther & Beatrice Shire 

Social Psychology Research Unit 
University of Kent at Canterbury 

This paper sunnnarized the background, early findings and current 
work of a five year project concerned with psycholinguistic aspects of 
mathematical development in school children. The central concern of the 
project is the use of everyday spatial terms, such as up, dOuJn, above, 
below, higher, Zower, etc., to describe relations among numbers. Child 
language researchers have followed the early development of this area 
of vocabulary and it is well established that most normal children have 
a good grasp of the basic meanings of the terms by the time they begin 
school. However, at school, they are likely to encounter them in 
specialized uses in ways which can sometimes conflict with their spatial 
senses. 

Linguistic ambiguity of this type is a widely acknowledged 
problem in mathematics education, and several examples were discussed. 
Empirical evidence on children's difficulties with the terms were 
presented, and it was shown that errors often reflect children's 
interpretations of numerical descriptions involving these words as spatial 
descriptions. A series of experimental studies designed to identify error 
strategies and developmental changes was summarized, and a longitudinal 
study of elicited language production in these areas was discussed in 
detail. The implications of work on psycholinguistic aspects of mathematics 
education for teaching and intervention were discussed. For a further 
account of the project see: Durkin, K., Crowther, R.D., Shire, B., 
Riem, R. & Nash, P. (1985) Polysemy in mathematical and musical education. 
Applied Linguistics, 6, 147-161 and Durkin, K., Crowther, R.D. & Shire, B. 
(1n press) Children's processing of polysemous vocabulary in school. 
To appear in: Durkin, K. (ed.) Language Development in the School Years. 
Beckenham: Croom Helm (copies available from the authors). 




