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To: 

The Vice-Dean, School of Education, 
The University of the West Indies, 

Cave Hill, Bridgetown, Barbados 

The Chief Education Adviser, 

The Ministry of Overseas Development, 
Eland House, Stag Place, London SWI 

The Controller, Education and Science Division, 

The British Council, 
Spring Gardens, London SWI 

Gentlemen, 

In response to the invitation of the School of Education of the University of the West 
Indies and the Ministry of Overseas Development, extended to me through the British 
Council, for an evaluation of the Caribbean Mathematics Project, I now have pleasure
In submitting my report. 

I am grateful for the facilities accorded to me by the British Development Division in 
the Caribbean which enabled me to spend the three months from September to 
December 1975 in personal visits to the island territories, and to the University of 
Lancaster for the use of their computing laboratory in processing data during the early
months of 1976. The delay in the production of this report is mainly due to pressure of 
business on the university's computer, largely outside my control; nevertheless I am 
sorry that nearly six months have passed since my return from Barbados before the 
report has been completed. 

In conclusion may I express the hope that you will find In the reading of what follows 
some small part of the Interest and pleasure which your evaluator has found in its 
collection and collation. 

The Barn, H. Martyn Cundy, 
Grayrlgg, M.A., Ph.D., F.I.M.A. 
Kendal, Cumbria Formerly Professor of Mathematics, 

The University of Malawi 
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I - HISTORY OF THE PROJECT 

1.1 The Need Identif led 

1. The history of the Caribbean Mathematics Project has been fully documented 
elsewhere (1), notably In the annual reports of the CEDO visitor, Mr B 3 Wilson. Since 
however some understanding of its causation and genesis Is necessary to a proper 
evaluation, a brief account Is given here. 

2. In January 1971, it was obvious to many that all was not well with the teaching of 
mathematics in the Eastern Caribbean territories. After the age of 11, pupils were 
being educated in schools of three main types: grammar schools, entry to which was 
selective on the basis of an examination; all-age primary schools, which retained 
children up to and even beyond the statutory (but non-enforceable) school-leaving age; 
and the new junior secondary schools which were beginning to appear in some of the 
territories, provided with British or Canadian aid. The inter-relation between the three 
types of school was and is complex, varies from island to island, and is touched on 
further in sections 5.1 and 8.1 of this report. Besides these schools there are many 
private schools of widely varying status, efficiency, and importance, but which in some 
Islands continue to play a crucial role in the educational system. The majority of pupils 
however were in junior secondary or all-age primary schools and it was to conditions in 
these to which attention was mainly directed. 

3. In his 1971 report, Mr Wilson summed up the situation in the following paragraph: 

"Mathematics teaching in the all-age primary schools is generally limited to rote­
learning of arid techniques, and practice ad nauseam of the "Four Rules". Chains, poles 
and quarters flourish, while Lsd will undoubtedly make its last stand In some remote all­
age Caribbean school in the later years of this century. Barren manipulation 
predominates; any connection between arithmetic, algebra or geometry, and life is 
purely accidental. The result is abysmal standards, and a widespread fear and dislike of 
the subject. Many children leave school barely literate or numerate after six years of 
"education". The vicious circle in mathematics is completed by teachers being unwilling 
to teach the subject, and even those who perforce have to, ccnfine their efforts largely 
to arithmetic" (2). 

4. There was in existence In St Lucia a primary school mathematics project, directed 
by Mr (now Dr) Desmond Broomes, the mathematician on the staff of the then Institute 
of Education (now the School of Education) at Cave Hill, Barbados. This already had 
produced four years of experimental materials, and a publishing programme had been 
InItiated with Messrs Ginn-as publishers. 

3. In Dominica Mr R D Payne had just completed an assignment as Mathematics 
Adviser under Technical Assistance, funded by the British Overseas Development 
Administration. With the assistance of a Peace Corps volunteer, Mr Tom Schroeder, he 
had been able to introduce a modern approach, using SMP Book A and the Caribbean 
edition of the West African Joint Schools Project Book 1, to a number of teachers in the 
Grammar School and several of the primary schools in the island. 

6. UNESCO was in process of developing an ambitious Caribbean-wide scheme (RLA 
142) of cooperation with the Teachers' Colleges in the in-service training of teachers in 
a number of disciplines, including mathematics, with special emphasis on audio-visual 
media, and on the 11-14 age-group in junior secondary schools. 

7. The time was therefore ripe for the setting up of a project jointly by the 
University of the West Indies (UWI), the Centre for Educational Development Overseas 
(CEDO), and the United Nations Educational Scientific and Cultural Organization 
(UNESCO), specifically to be concerned with the needs of the 11-14 age-group, or, 
better expressed, the three years of junior secondary education. (Ages differ so much 
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that a classification based on them Is apt to be misleading. In the test administered byme supposcdly to children who hidd had at least two years' contact with the project,their professed ages ranged from 10 to 181) Further consideration of the involvement ofthese three bodies in the project will be found in section 6.2. 

8. 	 Characteristically, Mr Desmond Broomes, Co-ordinator of the project from itsInception, began by administering 	a series of diagnostic tests to the pilot classes inorder to identify specific areas of need. The pilot classes themselves were chosen bythe various Ministries of Education in the territories, who thus identified themselvesright 	from the start with what has proved to 	be a notable example of inter-island andInternational cooperation. There were 	five tests, the design of which emerged fromtwin 	 workshops held in Barbados, 16-20 August 1971, and in Antigua, 30 August -2 September, 1971. The participants at these workshops were teachers, teachers'college tutors, and mathematics supervisors from each of the eight territories in whichthe project was to operate: Antigua, Barbados, Dominica, Grenada, Montserrat,St. Kitts-Nevis, St. Lucia, and St. Vincent. The workshops included sessions oncurriculum development, test construction, mathematics content; teaching methods,diagnostic testing, and the formulation of objectives for junior secondary schoolmathematics (3). The main strategies of the project were thus drawn up at this earlystage, and have remained with it ever since. This single-mindedness, which hascontributed very largely to the project's success, derives principally fromexceptional perspicacity and orga.'izationa ability of Its coordinator, Dr Broomes. 
the 

9. 	 The five tests were: 

1. 	 Survey test of Arithmetic fundamentals 
2. 	 Pattern recognition test In Numbers and Spatial Figures 
3. 	 Mathematics Achievement test 
4. Mathematics attitude scale
 
.3. Questionnaire relating to pupils' and parents' education.
 

It would be tedious to include these tests in their entirety, but a question chosen from

each will give some indication of their level.
 

I. 	 Multiply 9.13 by .203 
2. 	 Fill Inthe blanks XI a~bI2a~b 3a+4b lca~bI
 

"ai b a 3b4
 1ab27 
3. 	 What number doe ',represent If + S a 2? . 
4. 	 1never seem to use mathematics out of school (answer on a 5-poInt scale, 

strongly agree, .... strongly disagree). 

3. 	 Describe your father's occupation in about two lines. 

10. 	 The results of these tests, and more particularly oi test 1, which was a totally
straightforward test of primary school work, proved highly traumatic to all involved. Itwas unmistakably demonstrated to teachers proceeding on the happy assumption thattheir 	pupils were reasonable competent in the four rules that this was very far frombeing the case. The following table (4) shows the reasons for their concern 
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Performance of pupils (aged 12-14) in all-age schools in three
 
Caribbean territories on a mathematics test (Survey Test 1)
 

Topic of Example with median Percentage of items done correctly 
test Item difficulty index 

Territory 1 2 3 

Nwnber Adds 45 58 57 44 
67 
12 

Fractions Adds 2+1 

Decimals Adds .34 21 22 11 
.82 

Measurement min sec 
Subtract 1 15 20 28 13 

40 

Application Iof I = ? 7 11 4 

As the Senior Consultant commented: "the choice of where to begin was really no 
clearer. Help was needed everywhere, as shown by the table." 

It Is against this background, a background immediately understandable to anyone who 
has moved for a few sensitive minutes in an open-plan, all-age, primary school, that the 
achievement of the project must be assessed. 

1.2 Consultants and the Round Table 

1. The project chose to operate through a body of consultants with territorial 
responsibilities. The choice of some of these was obvious, since they had been 
concerned at the earliest planning stagesi the others were quickly identified. This body 
met together as a Round Table under the chairmanship of the Vice-Dean of the School 
of Education at Cave Hill, Barbados, at first every month and then at more irregular
Intervals, but usually once every two months; at least 25 meetings have been held In the 
four years 1971-75. Their names are as follows: 

Chairman and Area Coordinator R M Nicholson, Vice-Dean, 
School of Education, U.W.I. 

Project Coordinator D R Broomes, Research Fellow, 
School of Education, U.W.I. 

Senior Consultant R D Payne, Technical Assistance, 
Ministry of Overseas Development
(based in Grenz.da: responsible for 
Grenada and St Vincent) 

Northern Consultant Miss Evelyn Davis 
(based in Antigua: responsible for 
Antigua, St Kitts-Nevs, Montserrat) 

Central Consultant T L Schroeder, Peace Corps
(based In Barbados: responsible for 
Barbados, St Lucia, Dominica) 

3.
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Mr Tom Schroeder continued with the Project until August 1974,U.S.A., and was replaced by a 
when he returned toSt Lucian, Mr George Forde, who acted vigorously asConsultant for the Central islands until the project was 
wound up a year later.
 

2. UNESCO have not contributed personnel to the project on a permanent basis, butfrom time to time their experts have given considerable help, notably Dr Anil Ganguly,based in St Kitts In connection with RLAworkshops, and Mr William Tenney from 
142, who assisted at some of the earlythe Multi-media Centre In Trinidad whoseassistance was invaluable in the production of materials. 

3. The project has been tremendously fortunate in s.!curing the of soexcellent servicesa team. All of them strong personalities, they have worked harmoniouslytogether over the whole period. While there have obviously been orofessional differencesof opinion, agreement has always been quickly reached and teamloyally together in putting members have pulledan agreed policy into practice. Regrettably i have never metMr Schroeder, but in the course of my long conversations with each one of the others Ihave never heard a disloyal word or anything but the highest regard for the contributionsof other members of the team. 
That a team of such varied composition, no two of whommathematical are fellow-nationals, and whoseeducation and backgrounds
into a company that 

cover the whole spectrum, should be weldedhas worked with loyalty and exhilaration for a commonspeaks eloquently for the skill and personal qualities of the Chairman, 
purpose,

Mr Nicholson.T.aned himself in another discipline, the kindred field of linguistics, he has given to theproject leadership based wiseon judgment, and has contributed to it that sense ofcooperation and communality without which it could not have functioned effectively. 
4. The Round Table has been the "cabinet" of the project and has taken all theimportant decisions. Since many of those decisions involve the administration of Britishmoney contributed through CEDO, mention should be made here of the annual visits ofMr Bryan 3 Wilson to the Caribbean. Quite apart from his administrative function, hiscontributions to the project philosophy and mathematical policy have been considerable.With his characteristic quietness and humility heessentially a has seen to it that the project islocally based affair deriving its energy fromdirection local enthusiasmsfrom local acumen. Yet his and its 

particular the initial plans for 
own contribution has been no small one; in 

UNESCO were his, acting on 
a joint project involving CEDO along with UWI andan initial suggestion fromDevelopment Division in the Caribbean. 

Mr Stan Wood, of the BritishThe suggestion that the Joint Schools Projectmaterials (JSP) already in use in some of the territories should formdevelopment a basisof local resources was for 
reports also Mr Wilson's. To me as evaluator his annualare a fascinating and valuable source of information and continuous assessmentof the growth and progress of a vigorous adolescent; his relation toperhaps best be described as that of godfather who made promises 

the project could 
1971, at its "baptism" Inhas followed its progress over the years with interest, advice and concern, and cannow look back with satisfaction as those promises are ratified and confirmed in 1976. 
1.3 The Workshops 
I. The fundamental aim of thepublicity documents (5), 

Caribbean Mathematics Project, as stated in Its
Is to improve the teaching and learning of mathematics. What
the project leaders consider mathematics
consider further in Section 3. 

to be is an important question which we will 
achieve this aim. These 

We are here concerned with the strategies developed toare stated to be "activities whichcurriculum development; production of pupils' materials; 
combine aspects of: 

Essentially the teacher is and teacher training."seen as the principal agent inteacher is each of these aspects; theto be the planner of curriculum change, the writer of new material, andteachers are to train each other by discussion, mutual criticism and interchange of ideasin the use of the new materiAls and the purveying of the new curriculum. 
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2. This strategy thus concentrates attention on one of the weakest featu'res of the 
Caribbean situation as existing in 1971 - the lack of adequately trained trachers in 
schools of all kinds - and seeks to turn it into one of the strongest agents for 
development. This is probably the best way of all of improving the educational scene, 
and if successful, its consequences could be far-reaching. But it depends vitally on the 
cooperation of many participants, and we shall attempt in a later section (Section 5) to 
evaluate Its success. 

3. With this in mind the project sought the cooperation of the Teachers' Colleges. 
These were already linked with the School of Education through the fact that the 
teachers' final examinations were set and administered by the School (at that time, the 
Institute of Education), which inevitably had a controlling influence on the colleges'
curriculum. Wherever feasible, the college mathematics tutor was invited to act as a 
coordinator of project activities in each island, and a most important link was thereby
forged which has proved vital in the project's development. 

4. Teachers themselves were directly involved from the very start, through the 
system of workshops. The first two workshops in Antigua and Barbados in August 1971 
pointed the way ahead, for not only were they used to acquaint teachers with the 
philosophy and aims of the project, but also teachers were themselves used to devise 
tests and criticise items. These workshops were themselves critically evaluated by 
Dr Broomes, the evaluation being largely based on a questionnaire filled up by the 
participating teachers at the conclusion of the workshop. From the results of this, 
future policy was determined by the Round Table. 

5. In view of the alarming results of the diagnostic tests (Section 1.1.10) it was 
realized that pupils in 3unior secondary schools could not embark at once on JSP Book 1. 
Indeed, it has since become clear that many of them could not even read it if it were 
available to them. Preliminary work was necessary on fundamental topics. The Round 
Table therefore selected certain topics for immediate action: 

Chapter 3 Counting and Measuring Chapter 12 Mappings 

Chapter 5 Primes and Sequences Chapter 14 Area and Volume 

Chapter 7 Fractions Chapter 13 Statistics 

Chapters 9-10 Decimals 

Consultants and coordinators in the various islands began to hold seminars for teachers 
of the designated project classes and others at which problems were Identified, ideas 
pooled and a series of duplicated worksheets were gradually produced. 

6. The workshop technique having proved its worth in these early stages, It has been 
continued in various forms throughout the life of the project. A full (as far as my 
information goes) and impressive lists of workshops conducted under project auspices is 
given in Section 8.3. The way in which they have developed is best described by 
recounting the development of the published materials to which I now turn. What 
follows is largely derived from a document "History: Development of the Modules" 
drawn up by the Senior Consultant. 

1.4 Published Materials 

1. The Modules. Before the project began operations, some preliminary work had been 
done in St Mark's Grenada in multiplication.of numbers, using ideas originating with 
Dienes leading to the creation of "multiplication machines" and "factorizing machines" 
as illustrated in the diagram. 
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The first crude "unit of work" consisted of several duplicated worksheets along theselines, stapled together into a booklet. A sequence of worksheets was developed fromthis beginning, and an Initial and final evaluation was included in each set. The 
programme 

Pretest -Digns1111 I !! e vise/ revisI Teac us'ingL Evaluatepupils weaknesses worksheets.j 

was thus early established as a basic feature of project activity. 

During the academic year 1971-72, the form of the units took firmer shape. They wereprinted on foolscap, stated their objectives, contained an initial and final evaluation,and a set of worksheets obtained by the above programme of testing and revision. Eachconsultant contributed results from his own territories which were then coordinated bythe Round Table. In the south, development proceeded on units which were then calledNotation and Multiplication, Prime Numbers and Factors, Ordered Pairs BinaryRelations and Functions. In the north, a unit called Metrication Length was beingdeveloped, and one on Decimal Notation in the Windwards. The Central consultantbegan work on what proved to be the most difficult unit of all, then called Fractions. 

2. Mini-workshops. By Easter 1972, three units were far developedso as to beapproaching their final form: Notation and Multiplication, Prime Numbers, and Mapping.The other three were less developed. It was felt that it was essential to continue to usepractising teachers in the development, and to test the embryonic units with real-lifeclasses of children, but that differences of approach and experience in the differentterritories were such that more than one island ought to be involved in each unit. It wastoo expensive to bring everyone concerned together in one grand central writingworkshop; accordingly a new technique was devised, that of the so-called "mini­workshop." These were to be held on one of the islands and would involve the teachersin that island. All consultants would be present and usually one or two coordinators orinterested teachers from other islands. They should get to work immediately on the
remaining units. 

Five mini-workshops were held eventually; the wisdom of the original decision and itssuccess may be judged by the fact that, even with the project's usual self-criticalevaluation, their format changed very little. The Senior Consultant outlines this format 
as follows: 

StageI 

1. Choose a unit with which the territory has been closely involved from the 
beginning. 

2. Select a school (preferably junior secondary) In that territory. 

3. Request permission to use all the first year classes for one week for two 
periods of one hour per day. 

4. Select 16 to 20 teachers, not all of whom need be project teachers, but 
Including all teachers who have worked on previous testing of the material. 
Stage 2 (assuming 20 teachers and 4 classes) 

i. Attach 5 teachers to each class and a consultant to each teacher group. 

2. Rearrange furniture to split class Into 3 groups, assigning one teacher to each 
group. Familiarlse the pupils with the arrangements. 



(it Is worth recording that for all five workshops It was necessary to introduce the idea 
of grouping. No school was already using this method of teaching) (RDP's note) 

(it is also worth recording that In the majority of the schools I visited in 1975 it would 

also be necessary to introduce the idea) (HMC's note). 

Stave 3 	 (assuming the day has been divided into three parts for the morning 
session and three for the afternoon; typical times are 

Morning Afternoon 
Part i 9-10 1.30-2 
Part2 10-11 2 -3 
Part3 11-12 3 -4) 

consultant introduces the material to be used to the wholePart 1 	 i. A 
teacher group. 

iI. Groups discuss how this will be used. 

Ill. Selected groups tell others how they intend to tackle the 
material - i.e. give dry runs of lessons. 

Part 2 	 1. Teacher groups go to classes. 

iI. One teacher presents the lesson, while each pupil group is closely 
watched by its teacher-leader, the consultant substituting for 
presenting teacher. 

Part 3 	 1. Teachers return to their meeting room and discuss and analyse 
the results of the lesson. 

ii. Material is confirmed as satisfactory, or revisions are suggested 
in the light of discoveries during the lesson. 

ill. Plenary session in which consultants record teachers' 
comments. 

Stage 4 

After the school day has ended, the consultants meet to revise the material from 
the day and to prepare for the next day. New versions of worksheets are prepared 
and printed during the evening. 

StageS 

The consultant in whose territory the mini-workshop was held continues to work 
on the unit, and reports progress to the Round Table. 

The Mini-workshop period lasted from May 1972 to March 1973. During this period 
workshops were conducted as in the following table: 

Unit under 
construction 

Consultant 
responsible 

Territory 
and venue 

Dates 

Decimal Notation R D Payne Carriacou 
(Grenada) 
Hillsborough 355 

May 1972 

Metrication Length 
(subsequently called 
Measurement of Length) 

E Davis St Kitts 
Cayon 3SS 

3une 1972 

Measurement of Area R D Payne St Vincent 
Barrouallie 3SS 

November 1972 

7. 



Graphs and Statistics E Davis Antigua January 1973 
(subsequently called Pares JSS 
Statistics) 

Fractions T L Schroeder St Lucia March 1973 
(subsequently called Corinth 3SS 
Fractional Numbers) 

By the end of the academic year 1972, the first five units were developed sufficiently 
for the final drafts to be prepared at an editing session held in Barbados in July 1972. 
One unit, that on Fractions, created so much controversy that it was decided to start all 
over again; it went through Its main formative process at the St Lucia mini-workshop in 
March 1973. 

3. Fractions. The history of this unit is so Interesting that it deserves separate 
treatment. By good fortune, the responsible consultant, Tom Schroeder, has left a full 
account in the form of a monograph entitled "Growing Pains". To give more than the 
most summary account of this would occupy far too much space. 

JSP Book I deals with fractions in chapter 7. Its approach is the practical one of 
carving up rectangles, disks, collections of dots, into parts; from this the idea of 
equivalent fractions is soon reached by experiment. !SP however admits in its 
Teachers' Guide that it assumes that "most students will 'e fairly proficient at dealing 
with fractions, having practised them thoroughly ,c Primary or Middle School". 
Experience with the Survey Tests had proved to the Caribbean teachers the falsity of 
this assumption in the case of their pupils. Obviously a great deal more needed to be 
done. In the early stages the same approach was used as JSP, but broken down into 
much simpler steps. All seemed to be going merrily, but at the editing workshop at 
Cave Hill in July 1972 the whole approach was called in question. Some participants 
evidently considered that it was not proper, not pedagogically wise, or both, to consider 
fractions first from the point of view of partitioning sets, but that they should be set in 
the context of the number-line and treated as "jumps"; the fraction J for example being 
thought of as a jump such that three in succession would make a unit jump. From the 
point of view of the mathematician this is treating J as though it were the directed 
number +(). Obviously such an approach is radically different from that in JSP and 
demands a different treatment. Sharp controversy followed, and the "number-line" 
party prevailed. I shall give reasons in Section 3 why I consider this decision most 
unfortunate. I content myself here with quoting a revealing sentence in Working Paper 
A on Fractions presented to this workshop. "None of the work written by teachers so 
far has dealt adequately with the question of why we need fractions (to solve an 
equation such as 2x = 1), nor showing fractions represented as numbers on the number 
line". 

I would submit that pupils in junior secondary schools do not need fractions "to solve an 
equation such as 2x = 1". This is the view of the abstract algebraist, rather than that of 
the practical man. It is not at all surprising that teachers had not considered it. But it 
is surprising that, as far as I can discover, up to this point no-one had thought that some 
of the pupils might already be familiar with I and I through using their rulers for such a 
practical activity as measuring the length of a piece of wood. It may of course be that 
rulers are so scarce that they can rarely be used in Standard 6 mathematics lessons. (In 
many schools this is true). But at least some of the pupils do woodwork or needlework 
(dignified of course with the title "Home Economics") and use rules or tape-measures to 
cope with J inches and possibly even 5/8 inch. This would have led in naturally to the 
number-line approach, but even here It would have been better to deal first with the 
integers. 

Work now proceeded along the new lines, and was taken a long way forward by the St 
Lucia Mini-workshop in March 1973. Working Paper No. I presented to this workshop 
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consists of a risumr of a paper by George F Green Jr in the Arithmetic Teacher for 
January 1973 "A model for the teaching of multiplication of fractional numbers". This 
looks like a last-ditch stand by the anti-number-line school (who seemed to have earned 
the nickname of "frangoists"), since it uses the division of rectangles into strips and 
points out that the repeated addition approach will not work for a/b x c/d. The battle, 
however, was already lost. The unit in its final form is entitled Fractional Numbers. It 
begins with operations with positive integers on the number-line, introduces I/n as the 
jump, n of which make a jump of I, and m/n as m such jumps. It then concedes to the 
frangoists several examples of partitioning of geometrical figures, and deals with 
equivalence and ordering. By the end of it however the pupil can neither add nor 
multiply fractions with different denominators. The unit thus deals very thoroughly
with the concept of fractional number, as far as the basic statement, sometimes taken 
as an axiom, that a/b - c/d 4=. ad = bc, but it needs to be supplemented with a great 
many practical examples on manipulation of fractions such as can be found in JSP 1, 
chapter 7. It is essentially remedial and introductory, and is not pedagogically dosed. 

4. The Printed Modules. 

At a second editing workshop held at Erdiston College, Barbados in April 1973 the final 
drafts of the remaining modules (the new name for the "unit of work") were edited and 
layouts for the final versions were planned with the help of William Tenney, the 
UNESCO Graphics Artist attached to the Multi-media Centre in Trinidad. It was 
arranged that this centre should produce the first lithographically reproduced versions 
of all eight modules for use in the schools in 1973-74. During this academic year they
began to arrive in the schools, some at once, but some not until the year was well 
advanced.
 

Since funding for the project was scheduled to cease after August 1975 it was necessary 
to provide for the future of the modules. The Round Table considered this matter at its 
meeting In September 1974 and agreed that they should be published commercially by
Messrs Longman Caribbean. This has now been done, and the eight modules are 
available as printed booklets published by Longman at the current price of ECSI.25. 
each. The total cost to school or Ministry of Education for a complete pupil's set of 
modules is thus 10.00. In view of the fact that the books are workbooks, and therefore 
expendable, and that their cost has in many territories to be met from the parents' own 
pockets, while in others it exceeds the total allocation per pupil for teaching materials, 
it will be realized that their future use is in jeopardy due to financial considerations. It 
is difficult to see, however, what other decision the Round Table could have taken, 
there being no ongoing production unit in the Caribbean at the moment capable of 
producing them even on a non-profit-making basis at substantially lower cost. 

The eight modules are: 

Prime Numbers and Factors Measurement of Length 
Multiplication of Whole Numbers Measurement of Area 
Fractional Numbers Mappings 

Decimal Notation Statistics 

5. The Teachers' Guides 

In the early days of the project the only help given to the teachers using the worksheets 
consisted of little more than a few sheets of paper containing teaching notes. It was 
obvious that more than this would eventually be required, and in December 1972 the 
Round Table outlined a scheme for the production of a set of Teachers' Guides (6). Each 
Guide was to have four sections distinguished by being printed on different coloured 
paper.
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Section I (white) : 	 Mathematical Background 
Section 2 (green) : 	 Pedagogy for the worksheets, and additional 

teaching material 
Section 3 (yellow): 	 Lesson notes, including objectives, preparation,

introduction, development, and conclusion for 
each lesson 

Section 4 (pink): 	 Suggestions for visual aids and instructions 
for making apparatus. 

Responsibility for the writing of these guides 	 was assigned to the consultants as 
follows: 

R D Payne 	 Multiplication of Whole Numbers 
Measurement of Area 
Mappings 

Evie Davis 	 Measurement of Length 
Prime Numbers and Factors 
Statistics 

T Schroeder 	 Decimal Notation
 
Fractional Numbers
 

In the event, Decimal Notation and Fractional Numbers were brought to completion by
Dr Mary Robinson, and Statistics was completed by George Forde. These were not
Issued In their final form until April and August 1975; the remainder were released to
schools in September 1974. It must be stated, however, that at the time of my visit in
the autumn of 1975, very few of the Project schools had a complete set of teachers' 
guides and some had none of them. 

The Guides were produced by the Tivoli Production Centre in Grenada (see Section 4.1)
and 50 copies of each of the eight guides were produced for each territory. They were 
sent to the various Ministries of Education in September 1975. The originals and
stencils are held at the School of Education at Cave Hill so that reprints can always be 
undertaken. 

These guides are some of the most useful documents the project has produced. They
deserve a readership outside the Caribbean. It is perhaps pity that theya are not 
commercially published; if the Modules prove to have a good sale, it is to be hoped that
Messrs Longman will consider publishing the Teachers' Guides to be used alongside
them. It seems a logical sequel. 

1.5 Second and third year work 

1. The modules are designed to take about three to four weeks apiece in the school
teaching programme. Since they need to be supplemented by other work - the module 
on Fractional Numbers which we have examined is typical 	in this respect - a school 
which uses them consistently normally finds that the final modules are not completed
until well into the second year. In 1972, however, the Round Table still considered 
that the modules would be covered in year 1, and set about considering the needs of 
the two succeeding junior secondary years. 

2. Since its decisions have acquired critical and seminal significance in the light of 
future developments, I quote the relevant minutes in their entirety. 

Minute VII, December 7-8, 1972. 

The materials for the second year programme will take a different shape from the 
units produced in the first year. 
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The present thinking suggests that the second year material will consist of: 

a. Laboratory box with sets of activities on various topics covered in the Units. 

b. "Book" with "chapters" or sections using a unified approach to teaching and 
learning mathematics. The chapters will start with the mathematical skills and 
knowledge developed in the units of the first year programme. Therefore the 
students must have the abilities developed in the units in order to handle the ideas 
In the "book" - whether these abilities are acquired from the units or from other 
work the class has done. 

The third year programme will consist of 

a. Packages of work which will be developed by the Individual territories to 
satisfy their own needs. Suggested ideas for packages are: 

I. mathematics in the banana industry 

Ii. mathematics and cotton 

Ill. mathematics and sugar growing, etc. 

b. Work cards. 

Minute 3 (b)and (c), February 8-9, 1973 

End of minute (b): 

Four kinds of activities emerged as possibilities for the fourth year (i.e. of the project's 
activity): 

1. creation of materials beyond the three years of junior secondary school, 
perhaps to '0 level or some similar secondary school leaving standard; 

2. creation of materials for primary schools (materials that would lead in to 
the junior secondary materials), 

3., creation of materials for a broader range of junior secondary pupils, perhaps 
Including the so-called 'remedial' pupils; 

4. continued work on the three-year junior secondary programme, including 
validation testing of the materials that had already gone through developmental 
testing, and local (island-by-island) production of the 'weaving' units. 

The meeting agreed that most of the activities would be of the type described by (4)
above, and that success in generating residual skills would make substantial 
contributions to other types of development which would probably take place on a local, 
rather than regional, scale. 

c. The form of materials for Years 1, 2, and 3 

The discussion of this topic, begun in the December 1972 Round Table Meeting, 
was amplified with the following observations: 

L Year I materials, consisting of 8-10 modules, or units, have 
characteristics which are already well defined. In brief, they are designed 
to be used at h rate and in an order decided by the individual teacher to 
meet the needs of his particular pupils. The emphasis is on diagnostic 
evaluation and steps taken to b,,ild pupils' competence in a variety of basic 
areas. The teacher may decide that not all of his pupils need to use all of 
the units. 
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Ii. Year 2 materials are expected to he mtirh more explicit in defining 
a 'courser-A 'book' with sequenced chapters on selected topics is 
anticipated. The abilities, skills, and understandings required for entry
would be defined as those generated by the Year I modules. Development 
of these materials would require not only clear definition of entry point but 
also careful planning of the scope and sequence of new materials. 

II1. Year 3 materials would take an environmental approach suited to 
the needs of pupils about to leave school. Sound mathematics would be 
studied through application to such topics as local industry and commerce, 
tourism, etc. 

3. In the event, none of the activities envisaged under minute (b) 1,2, and 3 have 
taken place; all subsequent activity was concentrated on getting the year I materials 
Into production, and developing an outline of the 'book' envised under (c)(ii). Possible 
reasons for this are discussed elsewhere. Production of :he "box" was abandoned 
because a somewhat ambitious view was taken of its possible contents, and the project
lapsed on the grounds of expense. The consultants however got down to the question of 
producing the 'book', and in the academic year 1974-75, during which the Project
Coordinator was away on secondment to the University of Guyana, the Senior 
Consultant compiled a document entitled "Scope and Sequence" In accordance with 
minute (c)(ii) above. The contents of this were thrashed out in a number of seminars or 
workshops and then explained to the participating teachers. 

4. Scope and Sequence in its final form bears the names of 15 writers, consisting of 
the consultants and island coordinators with a few additional people, mostly teachers' 
college tutors. It does not claim to be the 'book', to whose production it looks forward, 
as also to that of the 'box'. Since neither of these have materialized, it is actually the 
final production of the project. 

Its contents are discussed Section 3.2. 14 topics are listed for Year 2 work, with a 
suggested lesson chart and some brief mathematical notes. The booklet runs to 53 
pages in all, and was produced by the duplicating facilities of the Tivoli Production 
Centre. It contributes only a list of possible topics (under the heading "Arithmetic') to 
the environmental mathematics envisaged under minute (c)(iii) above. 

3. This completes this outline of the history of the project as far as its published
materials are concerned. It should be evident from the story already told that the 
Influence of the project goes far beyond that of its printed products; to consider the 
varied strands of its operation in the educational tapestry of the Caribbean we now 
turn. 
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11 OPERATION OF THE PRO3ECT 

2.1 The Schools 

1. The project was brought into being initially with the declared object of improving 
mathematics teaching in the newly emerging junior secondary schools throughout the 
Eastern Caribbean islands. These schools were being built with British and Canadian aid 
in order to assist the educational program by siphoning off from the all-age primary 
schools those pupils who remained in the upper classes after the selection of the abler 
pupils for grammar-school entry. The situation varied from island to island, but the 
problem of the education between the ages of 11-12 and 14-15 of pupils of this type was 
a general one. 

2. Since part of the project's declared intention was to supply free textbooks to the 
schools selected to participate, some control was necessary over the designation of 
project schools and classes. A rough quota of pupils was allocated to the various 
territories, and the eight Ministries if Education were asked to collaborate with the 
consultants in selecting the schools and the classes to be involved. Two islands in 
particular, St Kitts and St Lucia, wished to include all their junior secondary pupils in 
the scheme; it was indicated that extensions beyond the envisaged pilot scheme could be 
undertaken only at local government expense. This initial period of "bargaining" with 
the Round Table holding the trump cards in the shape of promises of free text-books 
was no doubt very helpful in establishing the atmosph.re of cooperation between the 
eight independent Ministries and the Institute of Education in the administration of the 
project. 

3. It was proposed at a very early stage to include the British Virgin Islands and the 
Turks and Caicos Islands in the project. Many teachers in these islands were keen to 
participate, but in view of their remoteness from the other islands in the lesser 
Antillean chain, their generally higher costs of living and the cost of transport to and 
from the established centres in Barbados and Antigua, the proposal was very wisely 
dropped. It would have meant much dilution of funds without adequate return. 

4. In the final count, a total of 39 schools, involving 267 classes, 122 teachers, and 
qsl 	 89e pupils (7) were considered to be participating in the project. Full details are given 

In Section 8.2, but the distribution by territories is given here for its interest (early
1974). 

Territory Schools Classes Teachers Pupils
7 

ANTIGUA IP+2G+43 50 16 1 19 
7 

BARBADOS 3 comp 21 14 712 

DOMINICA 3P + 2G 21 15 7Iq0 
3 

GRENADA 2P+IG*23 24 13 870 

MONTSERRAT IG + 13 10 4 130 

ST KITTS 5 3 67 27 2219 

ST LUCIA 63 22 197.61 

ST VINCENT 2P + 23 10 9 38J 
4 

3q 51 

TOTAL 39 267 122 see 

P = primary G = grammar (selective) 3 a junior secondary 
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5. It will immediately be noticed that not all the schools are junior secondaries. Thedistinction in the case of Barbados is one of name only; the so-called "comprehensive"
schools are in reality multi-lateral, as will be many of the junior secondary schools inother territories when their technical and commercial facilities are completed.
Territories whose Junior Secondary programmes notwere far advanced, or had notstarted, were encouraged to include the senior classes in all-age primary schools in theproject. Special considerations influenced the entry of the grammar schools. Of more 
note are the high figures in three territories whose governments wished to involve alltheir junior secondary pupils in the project. Consultative and coordinating facilities in
Antigua and St Lucia could be thought to justify this, but in St Kitts the inclusion of over 800 pupils from 25 classes in one single school should probably be consideredunwise, even though the Teachers' College is in the same complex of buildings.
Inevitably many teachers are involved who cannot give their first loyalty to the
project, as attendances at workshops in this island seem to show. 

6. The project classes in these schools were supplied with JSP texts, and turned overto a modern programme of mathematics teaching. In them the worksheets thatbecame the medules were developed; their teachers were asked to attend theworkshops and had the constant help and advice of the island coordinators and theproject consultants. I myself have tried to visit as many as possible of those who
remained in service in 1975. They were of course selected initially with an eye to the 
teachers involved. 

7. In the early stages this system worked very well, but as the years passed a number 
of difficulties became apparent. 

a. The extreme impermanence of the teaching force in any one school meantthat frequently a project class moving up to a higher year found no project
teacher available to teach it. This situation was to some extent unfortunately
aggravated by the project itself; the selected teachers, already outstanding, weregiven further impetus by the project work, and found themselves able to depart
for training at teachers' college, or at the university, or overseas. If they then
returned to teaching, or will ultimately return, the project's temporary loss willultimately turn to gain in the form of the additional skills and competence they
have acquired in the process. 

b. JSP workbooks are ipso facto expendable, and traditionally in most of the
islands textbooks, where they exist, are supplied by the pupils and remain theirproperty. Unless the school takes steps to retain the freely issued texts and to
make clear that they are only on loan to the pupils, it finds the stock rapidly
depleted until it becomes impossible to issue texts to the new classes. 

c. Many schools found that only their upper streams could read the JSP textsand workbooks. Hitherto textbooks, if used, had contained only collections of
exercises with very little reading matter by way of explanation; this had been leftto the teacher in class instruction. The project asked that pupils use their ownworkbooks and suggested that they might work in groups on their own. This threw
considerable and unusual onus on them to read and understand written material; in 
many cases it proved too great for them to bear. 

d. Some schools, especially the Grammar schools geared to an '0' level scheme,
felt that the project materials were too simple and that they delayed progress
with the '0' level syllabus. 

e. Physical conditions in many schools militated against the project's Ideal of a
varied use of teaching methods, including teaching In small groups or pairs ofchildren working on their own. When all classes in a year are taught in a large hall
separated only by folding screens of blackboards, the lack of space and the level
of background noise makes such methods difficult to operate. 
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f. It was constantly necessary for project teachers to confer with their 
colleagues on the new materials, to instrict newcomers, and to be open to 
considerable inroads on their time if the project was to be made to work. These 
demands proved too great for many of them, although the overall response has 
been remarkable and that o! a few teachers, not necessarily the most gifted, quite 
outstanding by any standards. 

2.2 The Teachers' Colleges 

1. Teachers for primary and junior secondary schools in the islands of the Eastern 
Caribbean are trained in seven teachers' colleges: 

Leeward Islands Teachers' Training College, Antigua 

Erdlston College, Barbados 

Teachers' College, Roseau, Dominica
 

Teachers' College, Tanteen, Grenada
 

Teachers' College, Basseterre, St Kitts
 

Teachers' College, Morne Fortune, St Lucia 

Teachers' College, Arnos Vale, St Vincent. 

2. It must not be thought, however, that all teachers in the primary and junior 
secondary schools have been through one or other of these colleges. Many of these 
teachers have had no professional training at all; some of them do not even have any '0' 
level passes. A few teachers in junior secondary schools have entered the teaching 
profession immediately after taking one or two subjects at 'A' level in a grammar 
school, but for the rnost part the entrants have two or three passes at '0' level. After 
teaching for a few years and acquiring four passes at '0' level, which may be in any 
subjects, so long as English Language is included, they may enter the training college 
for a two year course, after which they are normally bonded to teach for a further three 
years, but do not always do so, either because they are transferred to other posts in the 
educational service, or because they move away, emigrate, proceed to the U.W.I. or 
overseas for further training, or simply defect. The situation differs very much from 
Island to island, and I was not able to elicit all the information needed, but out of the 
teachers in the project schools which I visited, originally a carefully selected group, 
about half were professionally trained. 

3. The teachers' colleges thus play an important role in educational reform in the 
territories, but not so vital a role as they would play if they constituted the 
lncircumventable route of admission to the profession. For the same reason there is no 
short-cut to indoctrination of teachers in new approaches through the teachers' college 
curriculum. In the best of systems the older teachers cannot be reached in this way, but 
in the Caribbean it would also fail to touch the new entrants to teaching in their first, 
formative, years. 

4. The project, therefore, in seeking the support of the teachers' colleges, needed to 
enlist their cooperation in two areas: in the college mathematics curriculum, and in the 
supervision and in-service training which they gave to teachers in the schools. We have 
seen In our review of the workshop programme something of the way in which this 
second area was explored by the project. Wherever possible, the help of the college 
mathematics tutor was sought by the consultants when meeting teachers, staffing the 
workshops, and initiating the writing programme. But not all colleges were accustomed 
to undertake such supervision, apart of course from the normal requirements of 
teaching practice. Their mathematics tutor might be an expatriate to whom the 
outlook and methods of the project were quite unfamiliar. The junior secondary schools 
were new, and some colleges had no tradition of taking much notice of what went on in 
them, feeling it to be outside their terms of reference. 
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5. For the most part, the project changed all that. In nearly all the islands the 
college mathematics tutors have played a leading part In disscminating the project's
philosophy, advising Its teachers, and criticising its materials. Some of them became 
island coordinators for the project and many shared in the writing of its teachers' 
guides. The project succeeded in mobilising them in the interests of curriculum 
reform. 

6. The other area, the colleges' own curriculum, must now be examined. Here the 
part played by the University of the West Indies is a vital one. The U.W.I. through its 
School of Education administers the final examination and awards the teachers' 
certificates. It does not however control the syllabus. All eight Ministries of 
Education contribute financially to the U.W.I., and the School of Education is deeply
sensitive to this fact. It insists that the responsibility for the curriculum of the 
teachers' colleges, and even for the syllabus to be examined, rests with each individual 
Ministry. In practice the colleges devise their own curriculum in the light of
experience. A powerful influence has been exerted in the formation of this experience
by a conference of mathematics tutors and principals from the seven teachers' colleges
held in St Lucia in 1966 under the guidance of the then Institute of Education at Cave 
Hill and energized by the enthusiasm of (then Mr) Desmond Broomes. The effect of 
the report of this conference is considered later in Section 3. The colleges submit 
items to the School of Education which are used in the construction of the final 
examination papers. This system is obviously fragile, but it works and has turned out 
to be advantageous to the project largely because the project coordinator is also the 
mathematician at the School of Education and the inspiring genius of the 
St Lucia Conference. It also has its dangers, some of which will appear later. 

7. The U.W.I. also controls the entry to the teachers' colleges by reason of its 
certificate requirements. It will only award certificates to those with four '0' level 
passes, of which English Language must be one. In some cases these become the entry
requirements to the college; in others the college feels that it could not fill its vacant 
places or adequately serve the needs of its territory's teaching force if it insisted on 
them. Certain students with only two passes have therefore been admitted, on the 
understanding that they cannot obtain a university teaching certificate unless they
obtain the extra '0' level passes needed before their final examination. Some colleges 
run pre-training '0' level courses for serving teachers on a part-time basis, often with 
the help of the Extra-mural services of the U.W.I. 

8. The colleges offer a two-year course. LITTC and Dominica tried a one-year 
course for a time, but both have dropped them in favour of a two-year course. St Kitts 
operates a scheme of. its own lasting four years: two years in-service training on a 
part-time basis, followed by a year full-time in college, with a final "internship" year,
when the students are back in the schools, but supervised by the college staff. This 
system brings the teachers' college staff forcibly into contact with the situation in the 
schools continuously, and not merely during the weeks of teaching practice; it has 
much to commend it. 

9. Students can usually choose whether to specialize in training for teaching Infants 
and Lower Juniors, or for teaching Upper Juniors and Seniors; roughly ages 5-9 or 10­
14. Those who choose the second option do not know in advance whether they will be 
assigned to a primary or a junior secondary school. They can also choose one out of 
four "academic options": Science, Social Studies (that is for the most part History and 
Geography), French/Spanish, Art/Craft/Music. This list differs somewhat from island 
to Island, but in no case Is a specialization possible in Mathematics. The system is 
based on the primary school situation where all teachers are form teachers and are 
required to teach English and Mathematics; basic training in these two subjects is 
therefore given to all, and there is no further provision for the needs of junior
secondary school teachers. 
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10. The project made no attempt to impinge directly on this configuration. Indeed, 
given local autnnomy, it would have been difficult to do so. What it did was t) cnlist 
the support and cooperation of the tutors, and allow the colleges to change with 
changing needs. It started with the incalculable advantage that the colleges and the 
Institute of Education were already geared to a modern outlook and that a joint 
"manifesto" about mathematics was already in circulation. The difficulty was thus not 
the usual one of battling against the reaction of traditionalists. It was the more subtle 
one which at first they might not even have been aware of,_that the "modern" 
mathematics espoused by some people in the colleges was not precisely the "modern" 
approach which the consultants fervently desired. 

2.3 The Administrations 

1. To make progress, the project had to have the backing and cooperation of the 
eight independent Ministries of Education in the eight territories with which It was 
concerned. The eight governments, understandably jealous of their independence and 
rights of autonomous action, are themselves subject to the effects of democratic 
processes and political change. Where these changes have been more severe, the 
project has suffered along with other institutions. But by and large, over the years, 
administrators have welcomed the project, supported its consultants, and have at times 
waxed eloquent in its praise. 

2. As already noted, the project started with the advantage that the eight Ministries 
were already cooperating in the financing and administration of U.W.I., they accepted 
and used its extra-mural centres, and welcomed its advisory role in the teachers' 
colleges. There have been disagreements at times and causes of friction, but the 
project would not appear to have been directly involved in any of them. On the 
contrary, the project seems to have been an important component in cementing good 
relations, especially in its later stages. 

3. The Ministries' assistance has been required in a hundred-and-one ways; 
designating schools for experiments, releasing teachers for workshops, providing 
accommodation and transport, afloiing tests to be administered, organizing the flow of 
textbooks, workbooks and other materials into the schools. More significantly, they 
have been asked to take the needs of the project into account in making appointments, 
in taking up offers of "scholarships" for overseas training, in the design of syllabuses and 
curricula. They have welcomed with kindness and cordiality the annual visits of 
Mr Bryan Wilson, not to mention my own necessarily rather inquisitive visitations. They 
have freely opened themselves and their institutions to the penetrating eye of the film 
camera. I believe they are proud of their project. 

4. The actual terms of the initial agreement between the project and the territorial 
Ministries were as follows: 

1. That a coordinator would be identified who would supervise project activities 
between consultant visits and be the channel for comimunication for the project. 

2. That certain schools would be Identified as project schools, within which a 

certain class (or classes) would be project classes. 

3. That the teachers attached to these classes would be project teachers. 

4. That these teachers would be released, by prior arrangements, to attend 
workshops or seminars arranged by the project. 

5. That arrangements, physical and financial, to get these teachers to 
seminars/workshops would be made by the Ministry. 

6. That internal transport would be prov!ded for the consultant's visits. 
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The project agreed to provide materials for the project classes at no cost to the
Ministry for a period of three years. These materials were to be: 

1. 3SP Books 1,2 and 3 as required, on a scale of one textbook to two pupils. 

2. 3SP workbooks 1, 2 and 3 as required, on a scale of I per pupil. 

3. Additional workbooks as required by the Intake and promotlo of pupils in 
1972-73 and 1973-74. 

4. Replacements of textbooks up to 10%. 

5. Supply of modules at one per pupil. 

5. It Is interesting to see how far the terms of this agreement have been carried out.
On the project's .side, we have already seen that it has amply fulfilled its obligations,
apart from inevitable delays in the supply of published books over which the project
usually had no control. On the side of the administrations in the islands, the record is 
more chequered. The simple fact seems to be that the Ministries did not always realize
the magnitude of the financial burden to which they were committing themselves. The
economies of the islands are in varying degree precarious, and there have been times
when it has obviously been difficult, if not impossible, for the Ministries to fulfil their
obligations. They are not to be blamed for this, but in any assessment of the project's
achievements the facts must be taken into account. I will look at the items seriatim. 

6. Co-ordinators. 

a. Since the northern consultant was resident in Antigua, a coordinator was 
never appointed. 

b. In St Kitts, since the teacheisr'college was charged already with ;upervision
In the schools, the mathematics tutor was the obvious choice for coordinator. This
has been a satisfactory appointment, but latterly, in view of the very large numbers 
involved (see Section 2.14 above), there would seem to be a need for a second tutor, 
or a full-time project coordinator. 

c. Montserrat with its small size has managed very well without a coordinator,
but with the full and enthusiastic backing of its CEOs. 

d. Dominica's teachers' college only opened in September 1973, and it has never 
appointed a coordinator. 

e. St Lucia appointed a coordinator who was already so fully occupied with the
St Lucia (primary) Mathematics Project that he was quite unable to give this 
project any time or attention. 

f. Barbados did not appoint a coordinator for some time; the one they ultimately
appointed was an outstanding teacher who has served the project well, but who
found after his appointment that his portfolio included too many items outside the
work of the project that coordination of project activity could not be given the 
priority it deserved. 

g. St Vincent found an excellent teacher, seconded her to the teachers' college, 
gave her a light time-table and allowed her to devote most of her time to project
work which she has continued to coordinate and foster with great success up to the 
present moment. She is now Adviser in Mathematics, and since there is also a full­
time mathematics tutor in the teachers' college, herself trained in project work,
the coordinator is able to devote her whole time and energy to helping teachers and 
to curriculum development. 
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h. Grenada identified the tutor at the teachers' college as coordinator who 
functioned well for the first two years of the project's life. First study leave ad 
then his ultimate emigration during the political troubles of 1974 left Grenada 
without a coordinator and the teachers' college without a mathematics tutor; a 
deplorable situation which continues to this day. The fact that the Senior 
consultant lived in Grenada mitigated considerably the effects of this deficiency, 
but now that he has departed to work in St Lucia the prospect for further 
development of curriculum reform in mathematics must be considered bleak. 

.,. Project schools and classes. Antigua and St Kitts designated all their secondary 
,.hools to take part in the project, though not of course all the classes contained in 
them. St Lucia designated all its junior secondary schools, but not its senior secondary 
or grammar schools. All might have been well if adequate codrdinating facilities had 
been provided to match this all-embracing designation; difficulties which have arisen 
might be considered to be directly traceable to this lack of accordance between demand 
wnd supply. Barbados at first wished to include some of its grammar schools, but it soon 
became clear that they did not feel they needed to be included. In the end six of the 
comprehensive schools were designated. In the other islands there were few problems 
about the designation; a full list of designated schools is given in Section 8.2. Only two 
originally designated schools subsequently withdrew from the project. 

more difficult was the question of project classes and teachers. In the first place we 
have seen that the upper streams in junior secondary schools were usually chosen, partly 
because to them were usually assigned the most progressive teachers, and also because 
some of the lower streams would be unable to read much of the written texts. But after 
the first year, the irregular movement of children (arising partly from the examination 
system, of which more anon) and still more the movement of teachers made it almost 
impossible in many cases to maintain continuity of a project class with its own teacher 
throughout. Data for the early years are difficult to obtain, but it is on record that only 
two teachers in Antigua and only one in Montserrat have been with the project for all 
its four years; of the 122 teachers listed above in Section 2.1 as being with the project 
in early 1974, only 44 were still in project schools in late 1975, two academic years 
later. This provides a serious brake on the speed and effectiveness of any curriculum 
development. 

The senior consultant has put it on record that in Grenada and St Vincent most of the 
pupils in the topmost project class (in 1975) have been in a project class for their whole 
project school life. This has meant the drawing in of many new teachers into project 
activities, through the workshops and the activities of the consultant and coordinator, 
and has thus extended the project's usefulness over a wider field. Grenada and 
St Vincent have a better record than most for continuity of teaching; in other islands, 
notably those such as St Kitts and St Lucia which asked for overall coverage, it has been 
difficult to maintain continuity, the turnover of teachers has been much greater and the 
use of project methods and materials has tended to lapse. 

8. Logistics. Arrangements for the release of teachers, their transport and 
accommodation, and for the movements of consultants, seem on the whole to have been 
good. Head teachers and principals of schools have with very rare excepions been 
cooperative and enthusiastic. A generally light-hearted approach to punctuality and the 
exactness of a time-table is characteristic of the Caribbean and is not specifically a 
project problem, though some consultants and organziers of workshops have commented 
on It. There have been difficulties over teachers getting subsistence and refunds of 
fares, but from my own observation there is obviously another side to this; the best use 
is not always made of the transport provided, and some teachers are less than ready to 
use their private journeys for official business and professional contacts, even when it 
would hardly inconvenience them to do so. When resources are limited, those who are 
enthusiastically committed do what they can for the cause without asking too many 
questions or making too many demands. 
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There have sometimes been serious delays in the transmission of books and materials to
the schools who need them, and occasionally these seem to have ari:en through the slow
progression of the bureaucratic machinery. In fairness however it should be said that
this is only one of many causes which have contributed to such mishaps. Anyoilc who 
has travelled around the islands by air or within them by road knows the sense of 
gratitude with which he safely arrives. 

9. Examinations One factor which has exerted a profound influence on the schools
and their curricula is the complexity of the examination system in some of the
territories. I shall consider this in more detail in Section 5, but it should be noted here 
as a matter for the concern of the Ministries of Education. Many of them are seriously
concerned about it. The problem is a very real one when some junior secondary schools 
are confronted with no less than four examinations which their pupils are expected to
take: a selective examination for entry to the junior secondary school itself; a selective
examination for transfer to a grammar or comprehensive (multi-lateral) school for those
pupils still young enough to be allowed to sit it; a selective examination for entry to a
senior secondary school; the secondary school leaving examination; a possible '0' level
examination for those who remain for the extra two years to take it. No school is I
think faced with all five of these, but many schools are confronted with four of them.
When a school has been designated as a project school and the majority of its upper
classes at least have been engaged on project work in mathematics, sufficient
consideration has not always been given to this fact by those bodies devising the various
examinations. It may be that the project promoters did not make sufficiently clear to
the various Ministries in the early stages that changing the mathematics curriculum
would have consequences for those required to take examinations alongside pupils who
had pursued more traditional courses. But the fault does not rest entirely with the
project; at least two of the examinations mentioned above were not envisaged at all
when the project began and indeed it seemed likely that many junior secondary school 
pupils would not be subjected to any external examinations at all. 

2.4 The University of the West Indies. 

1. The School of Education, Cave Hill. Without the School of Education of U.W..
there would be no Caribbean Mathematics Project. To begin with, with its permanent
staff of three academics and a very limited budget, it is a powerhouse of activity In
servicing the educational system of the Eastern Caribbean. The meagre extent of its 
resources, both in manpower and funds, is, in the words of Mr B J Wilson (8), completely
derisory. "With only three professional staff, they have to service eight countries, six
teachers' colleges (now seven) and all subjects, as well as student work at Cave Hill
itself. From such derisory resources of both men and money, the School is contributing
a disproportionate amount of both staff time and finance to the project. Two of the
three members of staff are actively involved in it, the Vice-Dean being overall Director
and Area Coordinator, and Dr D R Broomes being editor of all the published materials
and a powerhouse of creative ideas and initiatives in every aspect of the project's work.
The School is the venue for the regular project staff meetings, while two of the
consultants are provided with offices, and secretarial and duplicating facilities, at the
School's expense". To this I could add my own appreciation of the office, secretarial 
help, duplicating facilities, etc., freely offered to me. From my experience of similar
Institutions in other developing countries, I am amazed at the sheer volume of work
which the School of Education gets through in comparison with its size. It is obvious
that it has a devoted and highly competent secretarial staff. The contribution of all of
them, professional and secretarial alike, to the project over the years has been quite
beyond praise. 

2. The In-service Diploma Course, Lazaretto. Half-a-mile away from the School of
Education and in a separate complex of buildings, are the offices of the In-Service
Diploma Course. This provides courses, mainly part-time, for teachers in Barbados. It 
Ls separate from the main work of the school and separately staffed; its geographical
separation is unfortunate. The mathematics tutor is sympathetic with the work of the
project, but comes himself from teaching in a grammar school not associated with the
project. Since the project did not take root very deeply in the educational system of 
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Barbados, the In-Service Diploma has not contributed directly to it to any great 
extent. Teachers are however given courses with a modern approach which are 
excellent nourishment for their work with the syllabuses in use in Barbadian schools. 
The unit possesses an excellent library of school texts and teaching aids for 
mathematics - an area in which the main university library at Cave Hill is rather 
poorly stocked. 

3. The Faculty of Mathematics at Cave Hill offers undergraduate courses in pure 
and applied mathematics. There are no specifically educational courses and there is no 
B.Ed. degree or a post-graduate certificate in Education at Cave Hill. (The School of
Education does not give courses to students beyond the In-Servic Diploma courses 
already mentioned. The old name of Institute of Education would seem really more 
appropriate.) 

Estimates of the percentage of students who go into teaching after graduation vary 
considerably; the School of Education consider it to be high, while the Head of 
Department in mathematics considers it to be quite low. From talking with the 
students themselves I would estimate that well over half of those taking mathematics 
have been* teachers; that ot course does not mean that they will continue to teach 
after graduation, although in many cases they intend to do so. 

In view of the fact that many of the original project teachers are now at Cave Hill 
reading mathematics, and have indeed been sent there with the specific hope that they
will return better qualified to teach modern mathematics in the schools, it is 
disappointing to find that there is no course offered on mathematical foundations, or 
other topics which would be specially helpful for their future work in schools. Indeed, 
even when such relevant areas as linear algebra, calculus, statistics are being covered, 
It would seem that little attention is given to any pedagogical implications, so that 
students can find little or no relevance to their needs as schoolteachers. 

I was able to talk with the Head of Department about this problem; he was 
sympathetic, but could not easily be persuaded that more than a very small number of 
his students were interested in teaching. It may well be true that, as he claimed, the 
demand for mathematicians in Barbados is mainly in the fields of banking, economics 
and computing. But what the other islands need far more, and certainly what they are 
hoping to get in much larger numbers, is better qualified and more widely capable
teachers. 

4. The B.Ed. at the Mona campus, Jamaica, also concerns the project, since some of 
Its teachers have gone to Jamaica to read for this degree. So far as I can discover, the 
courses are mainly concerned with educational theory and not with methodology.
Apparently an option in mathematics education was offered as part of the degree 
course, but failed to attract sufficient applicants and was dropped. If this is true, one 
must reluctantly conclude that there is no course at degree level at the University of 
the West Indies which will give teachers the mathematics or the methodology they
need for developing modern courses in the schools. 

5. Another deficiency was pointed out to me by a member of the staff of the School 
of Education, not himself directly concerned with the project. He was regretting the 
departure of teachers to overseas institutions in order to obtain higher qualifications,
and pointed out that the University of the West Indies had no qualification which it 
could offer to teachers who had proved themselves capable of original work in 
developing project materials, conducting workshops, and the like. Backed up by 
suitable course work in such areas as abstract algebra, transformation geometry or 
statistics, project work of this kind well merits a suitable diploma. In his own words, 
"In the U.S.A., masters' degrees are given for lessl" 
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2.5 This, then, is a brief account of the history of the project's development, and of 
thc institutions and administrations with which it has been concerned. Many details 
have of necessity been omitted. The project is exceptionally well documented, having
been almost pathologically self-conscious and sell-critical, with the result that this 
outline can be readily filled in from its published and privately issued materials. A list 
of the more significant of these is given in Section 8.5. of this report. 

I now turn to a consideration of the mathematics which the project has been developing 
as its response to the situation confronting it in the schools. 
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UI - MATHEMATICS OF THE PROJECT 

3.1 The Modules and Teachers' Guides 

1. We have seen that the project was never conceived as aiming to produce a syllabus 
of work, but as encouraging teachers to plan their own curriculum. It therefore did not 
begin with a preconceived body of mathematics to be covered. Instead it derived its 
primary direction from the needs of the children, which were identified through the 
diagnostic tests outlined in Section 1.1.10. These disclosed weaknesses in many areas, 
but notably in fractions and decimals, matters which the first six standards in primary 
schools could be presumed to have covered. Ineeed, they were presumed to have 
covered them, for there is evidence that the weakness of pupils in this area came as a 
surprise to a number of teachers and administrators. One of the surprising features 
revealed by these early diagnostic investigations is that teachers repeatedly over­
estimated the knowledge of their pupils, which suggests inadequate correction of 
written work - a human failing whose continuing presence is disclosed by direct 
observation. 

2. These weaknesses were traced to two basic causes: inadequate understanding of 
positional notation and confusion about multiplication and division. Much early work 
was directed to elucidating these topics, as a preliminary to a frontal assault on 
fractions and decimals themselves. The treatment given in ISP Book I was quite rightly 
judged to make too many assumptions and to demand too much previous experience for 
the average Caribbean 12-year-old. 

3. As already explained in Section 1.4. the series of eight modules and their 
accompanying teachers' guides have been produced by successive applications of the 
process: diagnosis, prescription, clinical testing, revision, consultation, publication; 
their final form can therefore be considered as a sort of quintessential distillation of 
the project's thinking about first year secondary mathematics. As such, it deserves 
careful study. 

4. The Project Coordinator, Dr. Broomes, has put on record, in a paper read to the 
Mathematical Association of Nigeria in August 1973 (9), his view of the mathematics 
strategies of the Caribbean Mathematics Project. He says "For the project, 
mathematics is a way of thinking. In his daily activities the student encounters 
situations which may be given meaning through a set of activities which constitute, in 
our metaphor, mathematical thinking. These activities include analysing the situations 
Into their components, putting them into categories and summarizing. Such activities 
allow the project to regard mathematics as a structure of relationships - the discovery 
of these relationships and their expression in symbolic form, that is, in words, in 
numbers, by diagrams, and by graphs. 

"The following statements help to define the nature of mathematics. 

a. Mathematics contains a set of concepts, facts and operations that every 
layman as well as scientist should know how to use. 

b. Mathematics is concerned with searching for patterns and relationships 
among different entities, with developing generalizations, and with expressingt 
generalizations in mathematical symbols. 

c. Mathematics consists of making deductions in an axiomatic system; and this 
requires identifying, and dearly stating, assumptions within which conclusions 
hold. 

By conceptualizing the nature of mathematics as above, the teaching of mathematics 
provides opportunity for all pupils to create mathematics for themselves at their own 
unsophisticated levels witWamiliar sense-data'. 
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5. I have quoted this statement at length because I consider it important to an 
understanding of what the project has achieved. This importance derives from the fact. 
acknowledged by the senior consultant himself, that the distinctive mathematics of the
project, as distinct from its methodology and the pedagogic structure of the modules. 
was mainly contributed by the project coordinator. In a situation where few teaching
participants have university training in the relevant mathematics (partly explained by 
my comments in Section 2.4), this is perhaps inevitable, but it has tended to give the 
mathematics a slightly idiosyncratic stamp. I myself find this a somewhat idealistic 
view of mathematics - even an "ivory-tower" view of the subject. I note that the 
scientist is expected to know how to use mathematical concepts, but the fact that many
of those concepts are derived from scientific observation, and have been developed and
refined because of their practical scientific importance, is not mentioned. The three 
statements labelled a. b. and c. above correspond very roughly to what have usually
been called Stages B, A and C in English secondary education - in that order. b. seems 
to be the stage A exploration, suitable for the years up to around 12-13; a. corresponds
to the stage of codification and conceptualization usually thought appropriate to the 
ages of 13-16; while c. corresponds to stage C, that of rigorous deduction and 
axiomatization, which does not usually take place in English schools at all except
possibly in the sixth form with the brightest pupils. Yet there seems to be an
expectation in the last sentence that all pupils will be ab!e to make some progress at all 
three levels, an cxectation which experience leads me to doubt. In any case, he who 
would know mat1..rnatics as queen, must I think first know her as servant. 

6. The project at first recommended wholeheartedly the adoption of the 3SP texts 
for junior secondary school classes, pending the development of its own materials. 
These texts adopt what might be described as a humanely modern approach to the 
processes of arithmetic, avoiding both the c'udities of a traditional dogmatism and the 
meticulous niceties of an axiomatic development. Their closest counterparts in the 
English system are probably the SMP letter series; in fact their thinking was 
considerably influenced by the original SMP texts. To me this approach is congenial and 
commendable, but it was obviously necessary for the Caribbean schools to depart from 
it, as we have seen. Sometimes however the departure seems not to have been in the 
direction of simplification, but in another, direction which is best shown by considering
specific examples. 

7. Multiplication. My first example may look very trivial. Is 3 x 4 read as "three 
times four" or as "three multiplied by four"? This problem is not I think explicitly
resolved, but from the usage of the modules one can deduce that "three times four" is 
expected. Both the teachers' guide and JSP Book I p.62 say that 3 x 4 means three lots
of four, or 4 + 4 +4. Of course it does not really matter, but some fuss is made about 
commutativity in the materials and some teachers are certainly confused. One even 
wished to make a distinction between "three E- times four" and "three times ­
four", where the 0 means a silent gap in speaking! The teachers' guide points out 
that this means that multiplication behaves differently from the other three rules;
3 + 4 means "take three and add another four"; 4 - 3 means "take 4 and take away 3";
6 "3 means "take 6 and divide it by 3". In each case the operation involves the second 
number. Logically we ought to say that 3 x 4 means "take 3 and multiply it by 4", which 
is the opposite of what is recommended. Could this be the reason why many children 
think that 2 - 6 means "divide 2 into 6", as revealed by some of the project's diagnostic
tests? 

The place for establishment of commutativity of multiplication is surely early in the 
primary school with actual counters. o o oo can be regarded as three rows of four 
or four columns of three, 0 0 0 0 

0000 
and that's an end of it. But in one Form 2 lesson which I watched it was Insisted that the 
proper picture for 3x4 was o o o o (three rows of four), 

0000 
0000 

and to establish that It was equal to 4 x 3 
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we must actually rotate the rectangle into the position o o o . At this stage surely 

this is a fuss about nothing, and a waste of o o o 
0 0 0time. Every child in the class knows that 

3 x 4 z 4 x 3, and that applies to all products, even though they do not know the ritual 
response "by the commutative law for multiplication". As Morris Kline points out in 
his book "Why Johnny can't add" (10), we know that 3 x 4 4=x 3 because (with 

12, and we postulate the commutative law for xconcrete objects) they are both 
because of this fact, i.e. because counting of physical objects behaves in this way, not 
te other way round. My sympathies are with the teacher in anotr~ir school, who, in 
the course of a very similar lesson, called 3 x 4 "three by four", said it was obvious you 
could draw the rectangles whichever way you liked, and went on t6 something more 
Interesting. 

In 1973 (11).This same point is substantiated by an experience of Dr Broomes 
were being given a lessonObserving a form I class in a project school in St Lucia who 

on the commutative property of multiplication, he wrote on the board: 

Oa. Is this statement true or false: 3 x 6 = 6 x 3 ? 

b. Why Is this statement true (or false)?' 

Results: a. all 23 pupils wrote "true"; b. all pupils wrote statements such as "because 
of the commutative property of whole numbers"; one pupil added "and both sides equal 
18". Later he posed the same questions to a Form I class in a project school in 
Antigua after a lesson on a different topic. 33 out of 35 answered "true" to question a; 

In answering b. about 17 out of 35 wrote statements such as "both sides name the 
number 18". This seems to bear out my contention that almost all children know at 
this stage that 3 x 6 = 6 x 3, and that they know it because both sides are equal to 18, 
but that after suitable conditioning they can be taught to respond "because of the 

commutative property of multiplication". (That 17 children wrote "both sides name 
the number 18" I do not believe; this is the language of the observer, but not I think the 
natural language of the child. I return to this point later). 

This is another small matter, but like the tip of an iceberg,8. Ones and Units. 
In all accounts of the place-system ofthere may be more to it than meets the eye. 

numeration both in the project, and I think in JSP, the values of the places are called 
... hundreds, tens, ones. In England the traditional name has certainly been "units". 
The difference would be a trivial matter, but for the explanation given for its adoption 
by the project authors. It is explained fully in the teachers' guide to Decimal Notation, 
section 8.0. The point is made that if we record (for example) a length as 2.00 m, this 

we have measured in cm to the nearest cm (agreed). But it is then stated thatmeans 
the "units" - i.e. the units of measurement - are centimetres, but theIn this case 

In fairness I should add that the author of the teachers' guide on"ones" are metres. 
Measurement of Length adopts a different terminology; to him the centimetre in this 
example is the "unit of precision" and the metre is the unit in which the measurement 
Is recorded. I find this clear and acceptable. But now here comes the point of my 

concern. Concurrently with the CMP there is a science project running in most of the 
project schools, the WISC Integrated Science project. When I pointed out this usage in 
the CMP (whereby centimetres would be described as the unit in a measurement of 
2.35 m) to the coordinator of WISC, he was predictably concerned about this departure 
from normal scientific usage, of which he was not previously aware. It is of course 
possible that it had been discussed with his predecessor, but from this straw in the 

wind and from teachers' replies to questionnaires I get the feeling that there has been 
little contact between the framers of the two curricula. The attitude of the project 
framers seems to have been subconsciously that which was unwittingly expressed in 
4 a. above. They have not been unconscious of the needs of science - after all, some 
teachers teach both in CMP and WISC - but they do not find it natural to confer, even 

In this of course they areless to ask the scientists "what would you like us to teach?". 
not alone; it has been a weakness of mathematical projects the world over. 
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But the fact is that no scientist or representative of WISC seems ever to have beenasked in that capacity to attcnd a CMP workshop. In this particular instance 1 thinkthat if the mathematicians call the units centimetres in a recorded measurement of2.35 m they will make the task of the science teacher much more difficult, sindescience is greatly concerned with consistency of units, and all scientists would (I think)agree to a man that in a length described as 2.35 m the units are metres. 

A very similar difficulty arises in Fractional Numbers (worksheet 5).where we areasked to consider how many times the "unit 1/5" must be used to find l; the teachers'guide however calls the "one" the "whole or unit" in discussing the same worksheet.Quis custodiet ipsos custodes? Here it would surely have been better to stick to theword "part" as the teachers' guide does. "How many parts, each 1/5, make one whole?" 
9. Fractional Numbers. We reach here a major field of controversy within theproject itself, as I have already explained in Section 1.4. The problems here are bothmathematical and pedagogical. To begin with, a distinction is made, most dearly inthe glossary on pp 12-13 of the teachers' guide to Fractional Numbers, betweenfractions, fractional numbers, and rational numbers. I am not sure if I have got thisright, but I think the fractional numbers are the non-negative rationals, while afraction is merely a symbol for a fractional number. If so, Iquestion whether wereally need the term "fractional number" at all. Part of the reason for it seems to bethe project's insistence on the distinction between signs and things signified, discussedin the next paragraph. But the deeper reason for the change was the desire to treatfractions as rational numbers without having previously dealt with the integers. 
The more usual teaching order, which.is the order adopted by JSP, corresponds in thisinstance to the natural mathematical order of setting up the rational numbers Q. Thisis (1)the counting numbers, N, which can include 0 if desired, in answer for exampleto the question (which had better be asked by a male teacher) "How many girls in thisclass are over 30?" Then (2) the fractions, as partitions of counted sets; next (3) theintegers, as shifts along the number-line. Finally we arrive at (4) the rational numbers,by combining the properties of (2) and (3). It is of course useful to introduce thenumber-line at stage (I); but the numbers here are mere marks or locations on the line;they can for example be cards hung dn the wall. The order is invariate, but not thespacing between them. There is at this stage no reason why they should be at equaldistances apart. We only need this when we reach stage (3), by which time we are,mathematically speaking, discussing a one-dimensional vector-space (actually, amodule). This is, I think, what the project calls the "frangoist" approach. The word ispresumably coined by a Latinist from "frango" = I break, the root of the word"fraction". It is possible to taX.e (3) before (2), in which case a number-line treatmentof fractions is possible. What the project has done is to give this number-linetreatment without an adequate exploration of the difference between (1)and (3). Let us examine the pedagogical cznsequences. 

The change was made at the St Lucia Mini-workshop in March 1973. The result of the
first test administered to Lhe exoerimental classes was shattering. To quote from the
hand-out given to the workshop participants: "The concept of fractional numbers as
points on a number line is hvss familiar that the concept of fractions as parts of awhole. A Unit on Fractional Numbers is being developed with Ist year Jn. Sec. pupils.The first of the propcied wcr!,sh..s deals with showing whole number operations onthe number line. The diffici zies c:ncountered seemed enormous; the pupils just did notseem to understand how the r-perations were represented by the teacher's actions andwhat relationship there was between these actions and a number sentence thatdescribed them". Faced with this, the project machinery went into highlycommendable action. Three te.ts were devised: on multiplication facts, an oral test onsimple problems involving the four rules and requiring the appropriate operation to beidentified, and a test on understanding of the meaning of the symbols + ­x +. All
involved counting operationsoniy. Most test! showed adequate understanding, exceptfor widespread failure to detect the errors in 5-15 = 3 and 4 - 8 = 4. I have suggested 
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a possible contributory cause for this in a earlier paragraph. But what I consider to 
have been the real difficulty, the switch from counting numbers to directed numbers 
along a number-line, was not uncovered by these tests. It did however emerge later, 
because the Module on Fractional Numbers as finally constructed includes several 
worksheets on whole-number shifts along the number-line (positive only) before 
discussing fractions at all. Nevertheless the difficulty still remains, as is obvious from 
the teachers' guide. This repeatedly warns the teacher that pupils are apt to count the 
marks on the number-line instead of the spaces between them (misleadingly called 
"units", see above). Clearly this has been found difficult in practice, and I feel it is 
because the module attempts to do two things at once: to show that-Ix * = 1, and that 
3x =+1I. 

I would suggest therefore, with some diffidence, that the decision taken before the 
St Lucia Mini-workshop was the wrong one. The workshop itself surely shows that 
clearly. The decision was arrived at, I think, through an over-indulged desire to 
establish the logical structure of the rational number-system as soon as possible. This 
diagnosis is supported by the content of the finished module. It proceeds as far as 
showing that two fractions a/b and c/d are equivalent if and only if ad= bc (of course 
In numerical cases only, not in these terms!) but it does not introduce any technique 
either for the addition or the multiplication of fractional numbers. It would I think 
have been better to have foliowed JSP's lead more closely; to develop fractions by 
cutting up rectangles etc as is done in the module, establishing equivalence and then 
going on to addition and multiplication as in Gecrge Green's paper referred to in 
Section 1.4. There should then be a module on integers, which at the moment are 
treated only in Scope and Secuence. Here the jumps on the number-line could be 

After this, fractions can be reviewedIntroduced to explain why +3 - 5 = -2, and so on. 

and linked with the number-line, showing how 3 x +J = +l, 3 x +J = +2, and indeed
 
3 x "| = "2, using the same "jump" technique as in the existing module. Experience
 
has shown that if the two extensions of the natural numbers to integers and to the
 
positive rationals are undertaken separately, there is not much trouble to get pupils to
 
see how to combine them using "both ends" of the number line; but there can be
 
confosion if we attempt to do both at once. Only high-flying mathematicians can go
 
straight from NI to the fields over Q-bridge without using the Ring-road.
 

10. Signs and things sipnified. The discussion in the previous section has also brought 
out another feature which occasionally crops up in the project materials - the 
Insistence on distinct words for symbols and the objects they symbolize. Consider the 
statement I have already referred to, that 3 x 6 and 6 x 3 are two names for, the same 
number, 18. "3 x 6" is, I admit, a somewhat roundabout name for 18, but surely 
3 x 6 = 18. 1 agree that "The Duke of Edinburgh" and "The Queen's husband" are two 
names for the same person, but why is it thought to be preferable to say this, rather 
than to say (with the man on the Clapham omnibus) that 'the Duke of Edinburgh is the 
Queens husband'? The linguist needs to make the distinction between the reference to 
a word and the use of it, and he usually manages this with inverted commas; thus 

'"The box" contains two vowels' 
is a meaningful and true sentence, 

whereas 'The box contains two vowels'
 
is nonsense.
 

We do occasionally need to make this distinction in mathematics. Thus "12" contains
 
two digits or numerals, but 12 = seven In base 5 and 12 = twelve in base ten.
 

can see no(Incidentally, since we have an accepted symbol for the number seven, I 
objection to a child writing 4 + 3 = 7 = 12 " , though the author of the teachers' 
guide to Measurement of Area (p.61) seen fo have one. He says '7 does not exist in 
base five', but he means ' "7" is not used in base five'. The child who wrote 7 = l2fIve 
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is using the symbol 7, not referring to it). It does therefore seem to be occasionallynecessary to distinguish the numeral "7" from the number 7. But when we "y "1/3" is a numeral for a rational number, that is to say, a fraction is a s for a rationalnumber, we are laying emphasis in the wrong place. When we say 1372/6, we are not
just saying that these are two names for the same number which happen to usedifferent symbols. Are the 1, 3, 2, 6 in this statement numerals? Clearly they are not;we are using the symbols to talk about numbers. We are saying that there is aconnexion between the number-pairs (1,3) (2,6), namely I x 6 = 3 x 2, and it is this factabout numbers which makes it reasonable to say that "1/3" and "2/6" mme the samenumber. The truth is that we can define an equivalence class of pairs of integers
((1,3), (2,6), (3,9),... ) and this class is the rational number. We chbose the firstand simplest pair to name it, so we call it "the rational number 1/3", and we don't 
really need a name for the name! 

The attitude of 3SP to all this is much more robust (Book 1, p.54). *they say "The
numeral for three-quarters is 3/4 .... These numbers 1/4, .. 3/4, .. are calledfractions ... 2/5, 4/10 represent the same amount; we say they are equa fractions,
and we write 2/5 = 4/10". In other words, having christened the child they proceed to 
use the name to talk about the child, not to go on discussing the name. 

Two points seem to emerge from this discussion. (a) It is very difficult to be
absolutely precise and consistent if distinctions such as that between numeral andnumber are to be made. (b) It is pointless to do so, because it is unintelligible to thepupils and diverts attention from the mathematics involved to disputes about verbiage.Bluntly, it is a waste of precious time. The pupil needs to learn practically that1/3, 2/6, 3/9, .... mean the same thing; the concept of ratio or rational number lyingbehind these fractions comes gradually, and the formal expression of the equivalence
is best left to the university. 

11. Geometry. Most of the geometrical work in the modules occurs in Measurement
o( Area. The teachers' guide to this is a very thorough introduction to most of thefigures and concepts of elementary geometry, its care In explaining the treatment of area and outlining a sequence of lessonsranks it in my estimation as one of the bestpieces of work that the project has produced. I am sorry to have to draw attention to 
some minor blemishes. 

In regard to the main topic there is an unfortunate statement on p.17; "all geometric

figures can be transformed into rectangles". The context shows that what is intended
is "all rectilinear 
 geometric figures can be dissected into parts which can be
rearranged as rectangles". "Transformation' 
 is too vague a word to be serviceablehere (but see my comment below on the definition of congruence). The author seemsnot quite clear himself that the statement is only true for figures bounded by straightlines, for he states that "the transformation is more complex for circles" Indeed it is;it is Impossible. The limiting process here involved is rightly glossed over for pupils,
but it might have been helpful to have established that for a circle (a) Area Is 

proportional to r2 ; (b) if A/r 2 is defined as zx , then the accompanying figuredemonstrates that 2 < n < 4, and that it is a little over 3. 
Incidentally, an estimate for -i is more 
easily obtained by wrapping a long thread 
several times round a bottle or can than 
by the methods suggested. It is even better 
if calipers are available to measure the 
diameter (another example of lack of 
cooperation with science lessons?). 
My chief criticism of this guide, however, Is directed to the strangeness and loosenessof some of its definitions. "A square Is a rhombus, but the term is reserved forquadrilaterals the angles of which are not right angles" Is surely self-contradictory. It seems to mean that a square is a rhombus but we mustn't say so. Again "The diagonals
of a rectangle bisect each other, but not at right angles" contradicts the previous 
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sentence which states that "all squares are rectangles". We need of course "... not 

necessarily at right angles". Pupils who are going to illustrote set-theory by classifying 
juadrilaterals according to their symmetry need clear guidance here. 

The use of the word "regular" is very strange. Regular polygons have both all their sides 
equal and all their angles equal, not one or the other as stated and illustrated on p.10 . I 
have never heard conics described as -"regular curved figures", and "one-sided' as 
applied to the boundary of an ellipse or leaf, as distinct from the "two-sided" boundary 
of a semicircle +diameter seems to me an undecidable distinction as'well as a confusing 
one to a pupil who may later meet a one-sided surface such as a Moebius strip (p.1 1; the 
whole section 5 seems to me to be misguided). 

The definition of congruent (p.22) is misleading in the extreme. I quote it verbatim and 
in toto. "Congruent. The identification of one geometric figure with another by a 
transformation which yields a one-one correspondence. Two geometric figures which 
coincide exactly with one another are congruent". There are of course infinitely many 
transformations which are one-one, including many that are not even bicontinuous, 
between non-congruent geometric figures, and two geometric figures which coincide 
exactly are surely identical (and indistinguishablel). So this mass of verbiage tells us 
precisely nothing. 

More Indicative of trouble is the definition of ane Here two incompatible definitions 
are simply placed side by side. "Angle. The union of two rays having a common 
endpoint. The measure of the rotation of a ray about an endpoint". Now, to use a 
relevant Caribbean illustration, we may peg our currency to the U.S. dollar or to the 
British pound, but in these floating days we cannot do both.. Here the first definition is 
a set of points; the second is a number. What is more, that number i3 in no sense a 
measure of the first set. The first definition is of course very common in U.S. texts. 
Since its introduction by (I think) SMSG it seems to have become almost an article of 
faith to be accepted quite uncritically. I find this very surprising, and I speak here as a 
mathematician, not as a chauvinistic Englishman. For if an angle is a union of two rays, 
then It is a set of points, and in the diagram, the segment PQ is a part or subset of the 
angle AOB. 
Further, there is no way of distinguishing 
angle AOB from reflex angle AOB; 0 
there cannot be, because the definition A 
does not really refer to either of them. 
This Is certainly not what most people mean by angle. There is a case for defining an 
angle as an ordered pair of two rays, though this Is rather sophisticated. From the point 
of view of pedagogy, once again this is focussing attention on the wrong things. For 
these and other reasons SMP, JSP, and most British treatments have rejected this 
definition of angle and substituted the second, informal definition (which in fact can be 
made quite respectable mathematically, if required). To JSP and others, an angle is 
defined practically in terms of a physical operation called a turn. By recommending the 
use of popsicle sticks to measure and transfer angles - a simple device which bears the 
hallmark of genius - the project is really saying the same thing. But it keeps on making 
confusing concessions to the axiomatists. There is a very full treatment of this issue, 
written from a U.S. point of view but endorsing the comments I have made here, in the 
36th yearbook of the N.C.T.M. (1973) by Henry van Engen (13). The whole volume 
repays careful reading, but I could not find a single copy in the library of any teachers' 
college in the Caribbean. 

12. Mappings. This same point is more forcibly brought out by the complete module 
on Mapping. 35P has a chapter (12) on mapping In Book 1; it does not introduce sets 
until book 2. But the project wants to have the purist's definition of mapping as a set of 
ordered pairs, so in this unit the pupils are introduced to sets, ordered pairs, and 
Cartesian product. I am not surprised that my visits to schools have revealed that very 
few teachers are using this module;, I suspect that, coming late in the series, it did not 
receive the same critical appraisal accorded to the others. For JSP adopts no such 
approach. 
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Why do we need mappings, that is, functions, in school mathematics? Because 
everywhere we are concerned in practice with the connexion between different 
quantities - to use traditional language for a moment, with the values of variables. 
This is a fundamental part of the application of mathematics; in real life we find that 
measurable quantities which change from time to time, or from place to place, are 
connected. The ideal way to show this is by a graph, or in simple cases by a formula. 
Yet the module does not really reach graphs at all; it ends at the plotting of points
from two coordinates. The JSP chapter goes further, of course; it can devote the time 
saved by not considering sets, ordered pairs and Cartesian products to gemfurther with 
the practical plotting of straight line graphs. Does the project module help the pupil
who cannot yet cope with the JSP treatment to find his way into it? Fcannot think 
that it does. Once again, the treatment of so basic a topic differs in different 
countries, and it could be argued that Cartesian products are needed for probability.
But I suspect that once again the purist's definitior of a function as a set of ordered 
pairs with certain properties has unduly influenced the framers of the project material, 
to the detriment of the immediate practical needs of the pupils in science, geography, 
and elsewhere. 

3.2 Mathematics of Scope and Sequence. 

1. 1have discussed in Section 1i the relation of Scoper and Sequence to the project 
as a whole, but it is well to recall that it is the work of a group of sixteen people: the 
Project Coordinator, the three consultants, one consultant-designate, eight teachers' 
college tutors or local coordinators, and three teachers. The 'balance of power' has 
clearly moved away from the teachers' workshops responsible for the modules, and this 
may be felt to indicate that the ordinary teachers already feel themselves less 
competent to contribute or criticize at this level of mathematics. "Scope and 
Sequence" distils the project's thinking about second and third year work. In it we find 
an outline sketch, more detailed in some areas than others, of the following 14 topics: 

1. Numerals and other symbols (3) S. Mathematical sentences (2) 
2. Integers (3) 9. Algebraic expressions and processes (3) 
3. Rational numbers (3) 10. Relations and functions (2) 
4. Reals (2) 11. Probability (2) 
5. Number theory (3) 12. Sets (3) 
6. Geometry (5) 13. Groups (2) 
7. Geometric transformations (2) 14. Arithmetic (1) 

The figures in brackets give the number of pages allocated to each topic. This Is 
receded by a sequence table and chart with a lesson scheme for a year of 243 lessons 

some optional); 108 of these are devoted to the number-system (topics I - 3), 71 to 
geometry (topics 6-7), 34 to algebra (topics 8-10) and 32 to the remainder (topics II­
14). Practical arithmetic (which looks very much like an afterthought) is tacked on to 
the end of the allocations to probability and geometry. Very little guidance is given to 
the teacher in developing this important topic beyond a list of possible applications;
thus, section 2.0 Ratio and Proportion reads 

2.1 Fertllisers 

2.2 Allocating costs, sharing profits 
2.3 Recipes, formulae for concrete, etc. 

2.4 Map scaJes, e.g., 1:23 000 
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it,Iquote Section 3.0 ofBy contrast, and also because I would like to comment on 
topic 9, Algebraic expressions and processes. 

3.0 The Balance Principles and their Application 

3.1 Inverse Operators 

3.1.1 +a is the inverse of a 

3.1.2 -a Is the inverse of +a 

3.1.3 a x is the inverse of + a 

3.1.4 - a Is the inverse of a x 

3.2 The balance principles: If A, B, Y are algebraic expressions 
and A a B, then, 

1.2.1 A+Y=B YandY+A=Y+B 

3.2.2 A--Y=B-YandY-A=Y-B 

3.2.3 AxYzBxYandYxA=YxB 

3.2.4 A- Y= B-YandYrA aY.B 

3.3 Using the balance principles and an Inverse operator to solve equations 
e
in any of th following forms: 

3.3.1 x a=b,anda+x=b 

3.3.2 x-a=b,anda-xzb 

3.3.3 ax = b, and xa = b 

3.3.4 xi-a b,.aunda+x=b 

3.3.3 ax+b =c-. 

3.4 Using the balance:*-nclples and inverse operators to change the 
subjects of formulae, e.g., 

C a 2td, solve for d A= p + , solve for p, I 

P a F, solve for F, A D rt, solve for r, t 

2. First, two immediate comments about detail. The curious inversion of order in 
3.1.3 and ".1.4 sticks out like a sore thumb; it Is of course dictated by the reading of 
a x as "a times"; " Imultiply by al " would be clearer, surely. There is a slight 
confusion in 3.1.1 and 3.1.2. It is true that 'a and -a are additive inverses, but the 
context shows that we are talking about operators,not about numbers; what is meant 

" 

is that " asubtracta]" is the inverse of M ". An important distinction has been 
missed while attention is being diverted to trivial ones. This whole section would be 
better treated by writing the operations out in words in boxes; this is the treatment 
given to it in JSP Book 2, chapter 7. Once again I have to confess that I find the SP 

treatment preferable to what the project has substituted for it, and I query why the 
substitution has been made. Here it certainly does not make things easier for the 
pupil, rather the reverse. 

But more seriously, we seem to have lost our sense of proportion here. Section 5.0 of 
the notes on this same topic 9 reads, in toto, 

"5.0 Solution of verbal problcms using linear equations." 

No subheadings, no guidance. Now first of all any experienced teacher concerned 
about the motivation of his pupils for mathematics would belin the work on linear 
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equations with "verbal problems", or rather with real-life situations which wouldindicate why we need to bother with linear equations at all, alter which we need Ludiscuss ways of unravelling the equation, not the other way round. The inexperiencedteacher (for whom presumably these notes were written) needs to be given this hint,and also some help about how to start in on a real-life situation. Even a "think-of-a­number" game would be better than nothing. But I am terribly afraid (and remember,no text-book goes with "Scope and Sequence") that an inexperienced teacher may beginto hand out to pupils the contents of these notes, even that "the baance principles"may get learnt by heart in the bad old way. e 

While we are discussing this section, there is one more Item on which I feel a comment 
to be called for. This is 

"4.6 (optional) solution of simultaneous equations using lattices, open sentences 
and truth sets, e.g., 

0 + A =--
(the Intersection of the two sets solves the equations)". Since throughout the sectionwe seem to have been operating freely with letters, and this is an extra optional topic,surely we are allowed to say x+ y - 3, x - y = I? When we have got to form 2, we canput away childish things. But why have we got to do this on a lattice? These equationshappen to have integral solutions, but most do not, and before we get to this stage weought I think to know that {(x,y): x - y = 1) is a straight line; if we don't, the.n thistopic ought to have been substituted for the one under consideration. Has this strangeomission been actuated by the idea that no-one ought to be allowed to draw acontinuous graph until he has mastered the real number-system? If so, it is like thenow mercifully dying American view that no-one ought to be allowed to differentiateuntil he has a thorough grasp of limits and continuity, or like saying that no-one shouldbe allowed to use an electronic pocket calculator until he has mastered its internallogical structure. If this were true, over 99% of our secondary scho;l pupils would 
never draw any graphs at all. 

3. The imbalance of Scope ai- Sequence appears again when we consider Itscontents alongside those of JSP Book 2. In prattice it is usually taken in conjunctionwith JSP Book 2; teachers, if they use it at all, select from JSP 2 those topics whichoccur in Scope and Sequence. The following list shows how the two books compare In

their contents:
 

In S and S but not in 3SP 2 In JSP 2 but not in S and S 
Sets: cardinallty, complement, Intersection Flow diagrams and Inverse flow
 
Ordered pairs and cartesian product 
 Graphs and applications
 
Square roots and irrationals, reals 
 Vectors
 
Groups 
 Perspective drawing 
Probability (as distinct from frequency) Topology 
"Business arithmetic , 

Graphs get only a casual mention (for y : kx only) in Scope and Sequence;, some
statistics topics in JSP 2 are in the Statistics module. 
4. There seems to be sufficient cumulative evidence here, borne out by a closer 
examination, to establish the following general statements: 

Scope and Sequence 

a. shows a greater Interest In abstract field structure 
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b. shows less interest in graphs and applicable mathematics 

c. has been less influenced by teachers and classroom experience 

d. has been more influenced by (American) "new math". 

5. It is a pleasure to turn from these somewhat adverse criticisms to look at the 
other major component of Scope and Sequence, the Geometry. For here we seem to be 
moving in a different world. We start by "observing cuboids" and we end by " pouring 
sand". We fold paper, thread straws, swing weights, find widths of streams, experiment 
with mirrors and make endless drawings. Theory is not neglecte.-but is practically 
motivated and approached. It includes angle-sums of polygons, angle, properties of the 
circle, the 3:4:5 triangle. A good account is given of transformations - of course only in 
outline - as far as the combination of two reflections (but not of two rotations). My 
only regret about this section is that it has no bibliography. My experience shows that 
teachers need help here, especially in regard to the transformation geometry which is 
new to them, and a guide to further reading would have been helpful. This criticism 
applies to Scope and Sequence as a whole; it contains no book-list and no references to 
text-books.in common use, such as JSP, SMP, and the Scottish SMG. 

6. The questions we now need to ask, and if possible to answer, are two: 

a. The 3SP material has always been advocated for '0' level classes. Is the 
"Scope and Sequence material more easily assimilated by the non-academic 
streams for which it has been ostensibly devised? 

b. Is this material suitable for the educational needs of these pupils? 

Evidence from the schools would appear to be indecisive on the first question. This 
evidence is considered more fully in Section 5 of this report, but the facts are that some 
teachers seem to be using the practical geometry with the lower streams, some are 
selecting a few tcpics from JSP 2 which coincide with those in Scope and Sequence, but 
the vast majority are reverting tar traditional material, often "commercial arithmetic". 
How one interprets these facts is largely a matter of personal bias, but my own feeling 
is that the academic imbalance of- the Scope and Sequence scheme has something to do 
with it. 

Our answer to the second question depends on what we consider the educational needs 
of these pupils to be. In replying to the questionnaire (see below, Section 8.6) teachers 
have given their answer fairly clearly: their main need is to cope with the arithmetic of 
everyday life. 3udged by this criterion, Scope and Sequence is found wanting. For this 
is just the area to which it has devoted least attention. It could be argued that teachers 
can cope with this anyway, and that what was wanted was a viable and more 
mathematical alternative. But this is a false assumption; the mathematics of 
"commercial arithmetic" with its stereotyped methods and mummified text-books is a 
poor preparation for everyday life, even for modern commercial practice. The 
alternative could and should contain sounder and more open-ended mathematics, but 
such an alternative has not, in my view, (except in the case of the geometry) been 
found. Sufficient attention has not yet been given to the real needs of the less 
academic children in Caribbean secondary schools. 

3.3 The project in the eneral curriculum 

1. 3SP. The project recommended the JSP books from the outset as a course which 
could be used while its own materials were being developed. As it progressed, it 
became clear that the project materials could never replace a class text-book, where 
this was appropriate; indeed, it is doubtful whether such replacement was ever intended. 
It was hoped that the project modules could be used in conjunction with any modern 
textbook; this hope has largely been realized, but they do remain more closely linked 
with 3SP than with any other course. The present complex situation is the subject of 
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Section 5, but the fact is that the supply of free JSP textbooks has resulted in the 
project being so identified with JSP that in some schools the project which I was 
announced as evaluating was immediately taken to be JSP. I do not believe there is a 
better 0 level course for Caribbean schools than JSP, so It is a matter for 
congratulation that the project has acted as agent for its introduction; the fact 
remains however that it is an '0 level course and not entirely suited for junior 
secondary schools In their lower streams. 

The modules can act very well as an introduction to the more difficult tfics in JSP 1; 
the relation of Scope and Sequence to JSP 2 is more ambiguous, with. unfortunute 
results in practice. 

:. Remedial work. The junior secondary schools receive in their first year many 
pupils whose knowledge of mathematics is very limited and whose standard of reading
is low. The modules, or some of them, seem to have proved their usefulness for the 
more literate of such pupils, and could probably be used more widely. 

3. Science. This deserves a separate study, which has not, to my knowledge, been 
undertaken, and which I am in no position to undertake. The impact of Integrated
Science programmes has been to reduce the mathematical needs of science courses in 
the junior secondary years, and the tendency of the project has been to move away 
from the applied side of mathematical education, so that the two subjects have drifted 
apart. I regard this as a great pity, but perhaps inevitable. 

4. Technical subjects. The treatment of geometry in Scope and Sequence is 
excellent for pupils involved in technical studies, including girls concerned with design
and needlework. This aspect deserves more development than it has received. A 
skilled and imaginative teacher can do a great deal, but help is needed with specific 
illustrative material. 

5. "New Math". If in some islands the project is identified with JSP, in others, 
especially the more northerly ones, it.is identified in the minds of teachers with what 
is referred to as "New Math". That is1.in the minds of head teachers for the most part; 
project teachers are usually more precise. The terminology used of course betrays the 
origin of the confusion, for the term originates in the U.S.A. and its area of prevalence 
coincides pretty much with that of the former employment of Peace Corps personnel 
to supplement the local teaching force. It should be clear to the perceptive reader 
that the project's mathematics, though modern in flavour, is considerably removed 
from the "New Math" for example of SMSG or the Entebbe materials (African 
Education Program). If this were only a matter of the use of a convenient name, it 
would be unimportant, but in fact there is some justification for the confusion. Part 
stems from the unfortunate tendencies already noted in Scope and Sequence to displays
of axiomatics. More is revealed when one examines the libraries of tle teachers' 
colleges and the reference books available to teachers in schools. Many and in some 
cases almost all of these books are found to be U.S. or Canadian texts of the 1965 era, 
dating,that is to say, from the first flush of "New Math" in America. This is not the 
place to go into the nature of the mathematics they contain, but it is well-known that 
much of it was university generated, on logical axiomatic foundations, and was 
comparatively untried in the classroom. There have been many second thoughts about 
such material in America and elsewhere and a famous letter deploring the then ctrrent 
tendencies was published as long ago as 1962 in the American Mathematical Mortly 
over the signatures of 75 leading university mathematicians in U.S.A. Since then there 
has been a considerable swing away from such an approach to school mathematics - a 
fact which may in itself account for the presence of these textbooks in the Caribbean. 
Here, I suspect, is the probable origin of much that I have criticized in the project
materials; preoccupation with set theory and the axiomatic structure of the real 
number system was one of the foibles of New Math. The student of mathematics can 
only gain any meaningful understanding of this structure when he is in a position (a) to 
look back and contemplate a number of examples which he knows on other ,rounds to 
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possess this structure, and (b) to have experience of systeins which do not possess it. so 
that it becomes something meaningful and worth talking about. 'Transformation 
operators and matrices are probably the first example of such systems. A discussion of 
this kind is therefore best undertaken by '0' level classes !n the fourth or fifth year of 
their course, not before; this to me indicates that it is better, for example, to 
demonstrate through concrete models that 5 times 1/3 is the same as a third of 5, 
rather than to invoke the "commutative law" to justify it. For at this stage the 
commutative law is no law at all, merely an observation of consistenqy. 

Prof. Morris Kline puts all this much better than I can, so I let himipeak for me (1'.). 
Prof Kline has been a leading critic of New Math since the early days, and in this his 
latest book ("Why 3ohnny can't add") he certainly but most entertainingly overstates 
his case; nevertheless in the two quotations that follow I am sure h6is basically right. 

On the proliferation of symbols: 

'The symbols of mathematics, like the notes of music, are* in themselves merely an 
artificial, intrinsically meaningless script. They will convey life,.meaning, richness of 
thought and beauty only If the ideas and the thinking which the symbols merely record 
are taught with as little use of symbolism as possible". 

And on the application of mathematics: 

"Mathematics exists primarily to help man understand and master the physical world 
and, to some extent, the economic and social worlds. Mathematics serves ends and 
purposes. If the subject did not have these values it would not get any place at all In 
the school program. These values should be reflected in the curriculum". 

Here Is a book which should be in every teachers' college library in the Caribbean; it 
will certainly provoke creative- thought and discussion. But I found it in only one of 
them. 

6. The St Lucia Mathematics Froiect. This is a project which has been operating in 
primary schools in St Lucia since 1966. To date Messrs Ginn have published the books 
workbooks and teachers'guides) for the first three years; materials for years four and 

five are being tested out, and those for the sixth year (Standard 3) are in draft form. 
It Is hoped that the materials will have wide circulation throughout the Caribbean, and 
the name has now been changed to Caribbean Primary Mathematics. Confusion with 
the Caribbean Mathematics Project has not been entirely avoided. 

There Is very considerable overlap with the project modules. In the year 6 draft, for 
example, topics appear which the modules have not yet reached: there are 18 lessons 
on fractions which get as far as LCMs, addition and subtraction, which as we have seen 
are omitted from the modules. This of course Is all to the good, if these topics are 
taught effectively in primary schools. Coordinates appear, as do tallies and 
pictograms. One topic which we shall meet elsewhere in reviewing project work 
elucidated for me a mysterious term; I am not sure if it is a local coinage. The method 
also seems a little bizarre. Here is the problem, and the solution given. 

d mpackets of dog-chow feed a dog for 7 days. How long will 12 packets
feed him? 

Solutiom 4 packets 12 packets 

Ydays : n days 

3x4 12 
3x7 : : E-

Thus C a 3 x 7 = 21. Answer: 21 days". 
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This is called the "rate-pair" method; not a term I had met previously, though I can see
how it arises. But why the four dots, instead of a plain = ? The use of them in
3:5 :: 6:10 was dead and buried about 30 years dgo; the usage shown above is entirely
new to me, and is surely quite unnecessary? But is the method natural to ; primary
school child? As it is only in draft, one should not criticize, but dare one say that the 
traditional way of looking at a problem like this is surely easier: 

"What do we have to multiply 4 by to get 12? 3. So we have three times as many
packets, and they will last three times as many days. 3 x 7 21 days"n.1f a formal 
statement is needed, then let it be 

0--days 12 packets 37 days = 4packets 

so 0] days (why not "the time asked for"?) a 3 x 7 days = 21 days. 

We are In danger here of substituting a new formalism for an intelligent approach. 

If the St Lucia Mathematics Project makes headway in primary schools, then the
project modules will in many cases need modification. But also many more teachers in
primary schools will have had experience with practical discovery methods, and with 
an outlook which is not too different from that of the CMP. What is important is that
primary and junior secondary school teachers should continue to talk to each other and 
to discuss the curriculum together. 

7. The needs of the lower streams. I shall return to this theme in Section 7.2
after a closer look at the current situation. Here I would raise the question whether
the mathematics of the project materials is really suitable for the lower B and C 
streams in the junior secondary schools, or their equivalent. 

"Scope and Sequence" (p.4) says that 

"Good, sound mathematics.can be taught to all pupils, regardless of ability 
level, If the correct approa4FIls used". 

But this obviously does not mean that EX good sound mathematics can be so taught ­
try teaching tensor calculus to ten-year-olds - and leaves totally untouched the much 
more urgent question as to what mathematics (assumed to be good and sound) ought to
be taught to junior secondary school pupils. Also while the sentence quoted does not
actually say, it could be thought to suggest that soundness guarantees teachability.
Precision, alas, is not the same as communication; if it were, legal documents might

become best-selling paperbacks.
 

What sort of mathematics then ought we to be giving the pupils in Caribbean junior
secondary schools? To answer this thoroughly requires a hard look at the social milieu
Into which they will be thrust after leaving school; the employment opportunities open
to them; even a peering into the crystal ball to divine what may be required of them in
the very different world they will face in their maturity. Meanwhile some memorable
words of Dr Broomes himself will provide us with an answer to be going on with (15):
"We are Interested in the kind of mathematics needed in buying fish, in building a
house, In making an economic plan". Is this the sort of mathematics offered by the 
project's published materials? 

if we judge this by the response of the teachers and pupils of the lower streams, then
by their actions they have voted In the negative. For the Impact of the project on B 
streams is marginal, and on C streams minimal, as we shall see. But it would be quite
wrong to ascribe this negative result simply to the inappropriateness of the
mathematics offered. The problem Is more subtle than that. There Is quite enough
material published by the project to enable a good programme to be put into action for 
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the B and C streams by a capable and determined teacher. Such a teacher needs to be 
sclective, and there cnuld have been more material suitable to his needs if the project 
had not succumbed to some of the temptations I have tried to outline. But the 
pressures of the educational system, of parental ambition, of sheer physical conditions 
in the schools, have exerted a more potent effect, eroding the teachers' deternination 
and smothering their capabilities. The School of Education, the staff of teachers' 

colleges, the project organizers, adminstrators, teachers, parents, employers, should be 
insistently asking "What sort of mathematics do the middle 5M. of our school 
population really need?". This was the question the project setlbut to answer; in 
recent years I do not think it has asked it insistently enough. Insteati it has tended to 
ask "What sort of mathematics are the pupils in our pilot classes capable 6f 
absorbing?". And that is, in two subtle ways, a quite different question. 
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IV BY-PRODUCTS 

4.1 Production of materials 

1. One of the encouraging features of the working Qf the project has been the 
number of by-products: developments not directly related to mathematics, or to its 
original objectives, which it has engendered. The most important of. these is the 
development of skills and facilities for the local production of materials. 

2. In all but two of the islands (Barbados and Montserrat) at the-*resent the 
government does not provide textbooks or stationery for pupils in school. These are 
provided by the pupils at parental expense. Since nearly all schools contairr some very 
poor pupils, there is a natural desire to keep the demand for parental expenditure on 
books and stationery to the minimum; in some cases this is zero, and in many it 
amounts only to exercise books, usually plain ruled and without squared pages.
"Chequered" exercise books with pages ruled in quarter-inch squares are usually little 
more expensive, if at all, but schools have not always realized the advantages of using
them and many bookshops that supply school texts and materials do not stock them. 
Many primary schools manage with a total absence of textbooks, except perhaps for a 
few readers, and those often unsuitable because of foreign origin reflecting a different 
culture; it may take as long to explain the meaning of the words and activities 
i'lustrated in the pictures as it does to teach the children to read them. 

3. The project, with its emphasis on worksheets and diagnostic methods, found It 
necessary to produce materials quickly and cheaply for each child to use. The obvious 
method was duplicating (mimeographing). Most schools possess duplicating machines,
but not all are in working order. Cost of shipping centrally produced materials to the 
various islands needing them is expensive and increasing. Local production is therefore 
obviously desirable. The Caribbean is not a mainland with easy surface communic­
ations; It is a chain of islands with tens if not hundreds of miles of sea between them. 
The only reliable means of communication and transport is by air; transport by sea 
often takes a long time and is subject to the movements of trading vessels. 

4. In many of the islands the Mifttry of Education or the Teachers' College
provided the necessary facilities for duplication, but in Grenada the Senior Consultant 
went into action on a do-it-yourself basis with characteristic vigour. The results are 
best told in his own words (16). 
He says 

"What became immediately apparent was the need for duplicating facilities under 
the direct control of the project. The consultants in Barbados and Antigua had what 
might be defined as "equal right facilities" with others to the use of the duplicating
machines at Cave Hill and the UWI centre in St 3ohn's. The consultant in Grenada had 
only second strike facilities, taking his place after the Ministry's needs. In both 
Antigua and Grenada no proper maintenance was carried out on the machines, and the 
quality of the work was poor. 

The first by-product of the project was the acquisition by R D Payne and 
T L Schroeder of maintenance skills on the Gestetner duplicators. Instruction was 
given to operators, and the cleaning and adjusting of duplicators became a part of the 
consultants' activities. 

3. In 1972 the consultant in Grenada was equipped with his own Gestetner 400 
machine to supply the increasing demand for test versions of the earlier modules. The 
continual improvement in the quality of the printed work was due to the increasing
skills of the consultants in using the proper stencils and stencilling equipment. The 
second by-product of the project was the development in teachers of stencil-cutting
skills and this became part of the mini-workshops. 
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6. In 1973 a definitive document An Introduction to Graphics and Lettering for 
Teachers was produced by William Tenney, then UNESCO Graphics Artist in Trinidad. 
TWhi ocument lid had a wide circulation and considerable impact. It is easily possible 
to date duplicated project materials from their appearance, as "BT" (before Tenney) or 
"AtT (after Tenney). 

7. Extra-modular Booklets. So far progress In duplicating facilities could be 
regarded as directly concerned with the work of the project. But from now on the 
payoff began to be seen in a myriad of other activities emanating frcm the village of 
Tivoli in Grenada, to which the Senior Consultant moved in April 19*3. Once again I 
quote from his own account. 

"From the beginning of 1973, additional teachers were being identified as associates 
with the project. This identification was done in an ad hoc fashi6ri, largely through 
interested teachers following up the content of seminars on their owrn initiative: "Seek 
and ye shall find". In 1973, one of these teachers, Rudolph Charles of 
Tivoli RC School, Grenada, wrote the draft of a small booklet, Profit and Loss. This 
was intended for use in his- own class to suit his own methods and the special 
requirements of his pupils. The booklet was printed by the project's facilities at Tivoli. 
Other booklets by the same author followed and by the end of that term a new concept 
of "mini-module" for use in individual classes had emerged. The booklets were sold to 
pupils for the cost of materials only: at that time, 5 cents each. 

8. Involvement of local businesses. In September 1973 a group of seven teachers, 
identified as the Grenville Group, met regularly each week in a local dance hall to 
develop more of these booklets. One of them, Making Change, developed the concept 
of sets using the Easter Caribbean Currency coins. This booklet was extensively tested 
and frequently revised, with the intention that it should be of use in a number of 
schools. The scale of printing was envisaged as exceeding 1,000 copies, and this would 
put a strain on project funds, even to capitalize the edition with the hope of recovering 
costs later through sale to pupils. Barclays International Limited were approached to 
sponsor the booklets. They were sufficiently interested to grant E500 (EC$2 400) and 
this enabled the booklets to be.produced in Grenada,- St Vincent, St Lucia and 
Dominica. 

In 1974, Bottlers (St Vincent) Ltd sponsored about 4,000 copies of a booklet, Bottlers 
Cup 1974, baSed on the Bottlers Cup Cricket Series. Since then sponsorship has been 
obtained for other booklets. 

From September 1974, Waltham 3unlor Secondary School in Grenada, which has a 
Gestetner 400 and a typewriter, decided to produce its own classroom teaching 
materials. These have covered a wide range of reading, social studies (in an English 
milieu I had perhaps better explain that this usually means History and Geography) and 
science topics. They have obtained sponsorship from Y. de Lima, Carib Insurance and 
Central Sales in Grenada. This has been in the form of supplies of paper and stencils 
and the booklets produced are sold to pupils for 10c or 15c. The income is re-invested 
in more paper, ink and stencils. 

9. The Tivoli Production Centre. The booklets produced by the Grenville Group 
were all mathematical, but individual teachers, notably in Tivoli RC School, had been 
experimenting with booklets on other topics. Pupils at Tivoli had written and 
illustrated Stories from Tivoli and a history book, Stories of my Island had been 
produced. A local hotel proprietor, Miss Palme Buxo, wrote a booklet I am a Tourist 
too and this was sponsored by the Hotel Association. 

It was becoming more necessary that teachers should be fully trained in the use of 
reprographic equipment. This equipment had been increased in May 1974 with the 
addition of a Gestetner 420 and a Roneotronic 300S Stencil Cutter to the Tivoli 
facilities. Consequently, with the help of local people, a workbench was erected in a 
garage space and additional shelving built. Teachers were seconded by their principals 
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for training on this equipment during 1974. Other territories expressed interest andsince then courses of varying duration from one to three weeks have been given In
Carriacou, St Vincent, St Lucia and St Kitts. 

By early 1973 the number of titles of booklets passed 100 and included the topics ofMusic, Cookery, Spanish, Reading, Geography, History, Science, Social Studies. Stencilsof these booklets were kept on file for the use of any teacher prepared to use the
duplicating machines. The output of booklets had passed the consultant's 4.ity to do it 
alone. 

The booklets printed at the Centre are sold to the pupils at cost. This varies from 8c to
1 c depending on the size of the booklet. The largest booklets are 22 pages,163mm x 203mm. The income from these booklets was used to buy morgstencils andpaper to produce the trial versions of new booklets. Where sponsorship-was available
for larger runs of booklets, the cost of labour was included and there was then no chargeto project funds. In 1973, before the Centre closed down, the cost of 500 copies of a6 sheet (22 page).booklet, including all labour and other overheads, was 14.6 cents per
copy: in sterling, less than 4p. 

10. Local enterprise. Outside working hours, but using project equipment, a youngman from Tivoli using his existing skill as a typist, produced a fortnightly newspaper,
New Dimensions. This paper appeared regularly from June to December 1974, sellingabout 500 copies of each edition. This paper has now been absorbed into a monthly
publication by the Grenada Association of Youth. As the demand for booklets increasedfurther, the young newspaper proprietor Kenneth Budhiall was employed by the projectfor routine runs of booklets. As his skill increased, he became able to lay out andproduce the master originals required for the electronic stencil cutter. By mid-197.almost all the printed material from Tivoli became the joint effort of teachers and
Mr Budhlall, with the consultant in an advisory capacity only. 

At the end of 1974, a Peace Corps Dental Hygienist, Miss Judy Skelton, began todevelop a programme of Dental Health. -Using the teachers trained by the project, theGrenville Group activities, and the TlyalI Production Centre, she first produced a
teachers' guide and then a series of 4 booklets: Tooth House, Our Teeth, Teeth Thieves,and Susan learns about Teeth. These four booklets cover the Upper Infant, LowerJunior, Upper Junior and Senior age ranges. A grant from Colgate-Palmolive paid forthe production of 13,600 of these booklets, sufficient to supply every school in Grenadawith 30 copies of each booklet free. The production was carried out at Tivoli in 14working days, without any assistance by the consultant or project funds. 

The latest (June 1975) production by the Centre and completely unsupported by theproject, has been a 40 page book of recipes from Barbados. This book had beendeveloped by the people of Dalkeith Village in St Michael. A commercial printer quoted$700 to produce 200 copies; the Centre produced the 200 copies for $70. 

II. In summary, the work of the Tivoli Production Centre has shown that 

a. It Is possible to produce high quality duplicated material with simple
equipment 

b. This production can be decentralized down to junior secondary school level.Each junior secondary school can be used as a resource centre for its contributory
primary schools. 

c. Local personnel can be trained to the standard required for high quality
work. 

d. School materials can be produced on a self-supporting basis. The recyclingof funds from a limited capital can sustain a programme producing up to 1,000 
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booklets per day from one centre. 

e. No business will want its name associated with poor quality. The project's 
efforts have shown that there is no such reluctance when the product Is good, and 
thus sponsorship is a strong possibility. 

f. There is no heavy financial handicap in producing limited runs of material". 

12. Thus far, I have been quoting Mr Payne's account. I would add4nly the briefest 
of my own 'comments. 

First, the record of the Tivoli Production Centre would be impressive in any developed 
country of the West. It is doubly so when considered in relation -o the Caribbean 
background outlined at the opening of this Section. The project may be proud of its 
consultant's achievements and this unforeseen spin-off of the skills it sought to 
develop. Nor is the story fully told, as we shall see in the next sectio." 

Secondly, it is terribly sad that*the whole of the Tivoli Centre closed down at the end 
of the Project and its machinery was dispersed. The senior consultant, his work with 
the project completed, is now in St Lucia; the other trained operator left Grenada, and 
the Grenville Group no longer meets as such. The skills developed in these and other 
teachers have of course not left them, and it is to be hoped that the good work begun 
at Tivoli will be continued elsewhere. Postscript:, as this report goes to press, news 
has come that the Centre has been re-established by the Ministry of Education at 
Tanteen, under the professional management of Mr Budhiall. This is most heartening 
news, as it must also be for the teachers who made such excellent use of the facilities 
at Tivoli. 

4.2 Teaching of Reading 

1. Another by-product of the-project's, activities has been closely linked with the 
work of the Tivoli Production Centre, and is conveniently considered next. When the 
project first began to introduce d<uplicated worksheets into the junior secondary
schools, it was found that many cIh" dren could not read them. When the material in 
the worksheets was read to them, they could do the mathematics involved, but they
could not read and understand the English instructions. To appreciate this, it is 
necessary to remember that in many of the islands, especially those with some history 
of French occupation in the past - often the remote past - what is spoken in the homes 
of most of the people is not English but a patois which is probably more readily
intelligible to speakers of Provencal French than to English speakers. Even in the 
islands where this is not so, the English spoken is a dialect considerably removed from 
either the Queen's English or that of the President of the U.S.A. The head of one 
school ina thoroughly English island explained to me that the top streams in his first 
year did two foreign languages, Spanish and French; the second streams one foreign
language, usually Spanish; while the lowest streams also did one foreign language,
English. In all islands teachers have repeatedly told me that it is no use giving the 
project modules to C streams because they cannot understand them; some teachers 
have been willing to confess that even the A streams have difficulty with their science 
textbooks or JSP, largely because they do not understand, or, worse, misunderstand, 
the English. Realization of this encouraged the wife of the senior project consultant, 
Mrs Barbara Payne, to initiate a major testing programme of reading ability in the 
schools of Grenada. The results, financed by CEDO and produced by the Tivoli Centre 
In 1973, appeared in a booklet entitled "Even so are the young children". This very 
competent investigation of some 1,200 children in 7 schools, both urban and rural,
showed clearly that only 4% of the children had reading ages at or above their 
chronological ages; that the retardation in reading age for 9 year-olds averaged 3 
years, while for fifty children in the first year B stream of a four-stream junior
secondary school, the mean chronological age was 13.4 and the mean reading age 7.7. 
Standard Schonell tests were used with words in common use in the Caribbean culture. 
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One immediate consequence of this was that the Ministry of Education in Grenada was 
alerted to a very real need, and Mrs Payne was asked to give a 40 hour course of
instruction in the teaching of reading at St Patrick's RC School at Sauteurs in Grenada. 
Reading books suitable for use with primary school children were produced by the 
Centre, some being written by junior secondary school children themselves. The story
of "My hose is leaking" by R Edgar has been told elsewhere (17). 

4.3 Diagnostic expertise. 

Since the project throughout has employed a diagnostic-prescriptive phildtophy, and 
teachers have been introduced to the use of diagnostic tests in the workshops, it is to 
be expected that teachers will have become more familiar with the- formulation of
objectives and the construction of items to test their attainment. One example of this 
Is the testing programme for reading ability outlined above, but also teachers have 
shown themselves able to submit acceptable items from which examinati6R:questions 
at various levels can be selected. In most schools it is probably true to say that the 
progress of pupils has been more. thoroughly tested since the introduction of project
.methods than it vas before. What is not so clear is whether the teachers are also able 
to devise suitable teaching programmes to overcome the difficulties of pupils as 
revealed by the testing procedures. To pursue the medical metaphor, diagnosis may be 
better, but treatment may not have improved pari passu. Certainly in some cases it
has. A weakness in division of fractions diagnosed in a small rural school in Dominica 
led the teacher concerned to devise a mini-module on the topic for his own pupils;
experience however suggests that practical results of this kind are not very common,
and a higher level of skill is required. 

4.4 '0level courses 

One effect of the project which. was. probably not originally envisaged has been Its 
Influence on the '0' level courses offeredlin the schools. This is dealt with more fully
in Section 5,but here it can be said that a number of schools which have been 
Introduced to the project materials are entering their upper streams in the later years
for ' levels, and also giving '0' level teiihing courses in the earlier years to pupils
who will not in fact be ultimately entered for the examination. Where the JSP 
textbooks issued by the project have been extensively used, the result has been to 
induce schools to offer the Cambridge C syllabus for '0' level, in place of the B 
syllabus, or even the A syllabus which has been prevalent hitherto. This change has of 
course been accelerated by the announcement of the withdrawal of the A syllabus from
1977 onwards; school administrations have thus been forced to reconsider their 
attitude to "modern" teaching syllabuses and examination syllabuses in mathematics. 
Project teachers have naturally tended to press for a more modern syllabuses, and it is 
gratifying to note a tendency in almost all the islands to change over gradually to
Cambridge C syllabus for their 0 level entries. It is not easy to assess how much of
this Is to be reckoned to the credit of the project and how much is simply the changing
climate of opinion, but I believe the project has played a not inconsiderable part in 
Influencing the change. 

4.5 The Film and Filmstrips 

1. The Idea of an audio-visual record of the project's activities appears first In the 
Round Table minutes of 8-9 February, 1973 in connection with the forthcoming (and
fateful) St Lucia Mini-workshop. It was hoped at first that the UNESCO centre in 
Trinidad would be able to undertake this, but this was found not to be possible in view 
of the number of experts supposedly required and the consequent inroads into the 
UNESCO budget for regional activities. Exploration of possible commercial production
of a 16mm colour film of the project again produced prohibitively expensive
quotations. Eventually the Department of Drama and Audio-Visual Aids of the 
University of Bristol offered the services of a team of four, free of charge, for the 
work of filming the project's activities. 
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2. This offer was accepted gratefully by UWI and CEDO, with the result that afirst-rate film, plus four filmstrips with taped commentary, was eventually produced 

at a cost, including the travel costs of the Bristol team, of less than L6000, which was 
borne by CEDO funds. This was a whole order of magnitude lower than the estimate 
for a commercial production of similar length. The project is deeply indebted and 
correspondingly grateful to the University of Bristol for this cooperative enterprise. 

3. The film-crew of four consisted of 

D. Ponting Director 

Miss M. Coombes Continuity and Graphics Arts 

N. Sanderson Cameraman 

P. Shears Sound 

The team spent three weeks in the Caribbean, and were accompanied by
Mr B. 3. Wilson from CEDO and a CEDO photographer, Mr John Hunter, who took the 
stills for the filmstrips. The whole operation owes its success to the devotion of all 
concerned including excellent preparatory staff-work on the ground by the consultants,
who alerted government officers, head teachers and schools and obtained the 
enthusiastic cooperation of all. 

4. The film is entitled "Mathematics - a way of looking". It is 16mm sound, in 
colour, 1080ft in length, and 30 copies have been made. It develops the philosophy of 
the project that mathematics is a way of looking at quite everyday things; a match­
box, for example, can be looked at in many different ways - artistically, chemically,
economically, sociologically, and also mathematically from the point of view of its 
geometry and construction. This theme is developed in relation to many everyday
objects; bottle-tops, popsicle (lollipop) sticks, concrete blocks, aircraft, navigational
aids, and so on. It shows the project about its normal business: Round Table, mini­
workshop, classroom activity, module production. It emphasizes that in a rapidly
changing world pupils must be equipped with basic understanding, combined with 
flexibility in application. 

3. The film is technically first-class, and the Bristol team are to be congratulated 
on a superlative piece of work. As a piece of propaganda for a modern approach to the 
teaching of mathematics - not chanting of tables, but group discovery work - It moves 
rather. fast, and leaves a great deal to be inferred from the pictures which is not spelt 
out in the sound-track. This rather sophisticated technique is effective when 
presenting material that is reasonably familiar to the audience, but here it could be 
less than immediately communicative to the non-mathematical layman for whom it is 
Intended. It should certainly be shown twice to any audience. To me it communicates 
the value of awareness of the environment, but the interaction seems mainly one-way.
It shows how the environment facilitates and illustrates the formation of mathematical 
concepts, but it is less effective in showing how mathematics is used and applied in 
shaping the environment. For that of course we really need another film. 
"Mathematics - a way of looking" - is one iide of the coin; we also need "mathe­
matics - a way of planning and creating". 

6. The film has been widely used. Within the Caribbean It has been made available 
to each of the Ministries of Education, and it has been used by nearly all of them for 
showing to parents and teachers on suitable occasions to show what the project is all 
about. The usual pattern is a showing of the film, followed by questions and discussion, 
followed by a second showing. Wherever if has been shown it seems to have attracted 
large audiences and has been very well received. Outside the Caribbean it has been 
used extensively by the British Council in various countries, to illustrate the strategies
of curriculum development and to generate enthusiasm for in-service education of 
teachers of mathematics. Among the countries in which it has been shown may be 
fisted Sierra Leone, Ghana, Kenya, Swaziland, India and Sri Lanka, besides showings at 
the National Film Theatre and by Institutes of Education in England. 
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7. The Filmstrips/tapes. There are four of these, entitled 

1. Strategies of curriculum development 

2. How a unit of work is produced 

3. Teachers write booklets 

4. New methods in the classroom. 

Each unit (called "Series", though it is not very clear why; possibly because each 
contains a series of pictures) consists of a strip of about 60 frames with &commentary 
on tape, together with a complete script of the commentary for the ope'Thtor's benefit. 
There Is no indication on the tapes when the frames should be changed.. ­

8. Series I is the most important. of these, and one of the longest. it.outlines two 
methods of curriculum development, called "central dissemination" and "periphery" 
models; In the first the project team writes the materials, which are sent out to 
schools for testing and returned for revision, whereas in the second the teachers write 
the materials, singly or in groups, the project team merely advising, and collating the 
results into a unity. The claim is made that the Caribbean Mathematics Project has 
followed the second method, with consequent development of writing and development 
skills in the teachers, with in-service training needed mainly for teachers not involved 
In the formative stages. I shall discuss the validity of this claim in the next Section, 
but I would say here that I consider it fully justified up to about August 1973, but that 
thereafter I consider that the project found the "periphery" model unworkable, ought 
to have reverted to the "dissemination" model, was reluctant to do so, and progress 
suffered in consequence. 

9. Series 2 shows the sequence of-operations through which a unit passes on the way 
to final publication: teachers writing, worksheets produced for a mini-workshop, class 
testing, teachers conferring, revising, duplicating further drafts, further testing, 
editing, graphics and drafting, untilth~iinal (UNESCO Trinidad) version is produced. 
Series 3 is a short sequence devoti"'to the work of the Tivoli Production Centre, 
Series 4 shows the project's ideal of group work and the use of apparatus in the 
classroom. 

10. The photography is usually very clear and communicates the points made very 
well. Some shots are a little harsh and hues are diluted, probably because fill-in flash 
was used alongside daylight with flash on the camera. If the four series are viewed one 
after the other (which of course is not likely to happen in normal use) some scenes 
become very familiar, as do some grins designed to signify the joy of teac.ing or 
learning mathematics the new way! The tapes record the commentary with Caribbean 
voices, but the English is perfectly clear and intelligible to anyone whether or not they 
are familiar with the accents. Opinions differ as to whether they would be improved 
with an aural signal for changing frames. As it is, the operator must have light to 
follow the commentary in the manual. 

11. The series are intended mainly for use in teacher training, for which they are 
eminently suitable. They have been so used in the teachers' colleges in the islands, but 
as far as I can discover, not very extensively. This is most probably due to the 
difficulty of assembling an operative film-strip projector and tape-recorder at the 
same time and place. Where these are readily available and kept in working order, the 
four series should find ready use, and would make a valuable contribution to the 
training of Caribbean teachers. They have been used in India and in Nigeria, and would 
not be amiss in teacher training in this country, at least as a basis for discussion. 

12. This concludes my account of the history of the project, its strategies, 
procedures, materials and by-products. It should be clear that the project has 
proceeded by essentially diagnostic-prescriptive methods, actuated by certain 
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educational theories, and in particular by a specific theory of curriculum andcurriculum development. Throughout it has been self-conscious and publicity­
conscious, so that a further by-product has been a number of monographs and articles 
contributed to educational journals. Since I cannot pretend to mastery of the language
in which educational theories are expressed or educational research conducted, I can
best give the flavour of this material by quoting the introduction and conclusion of one
such paper, and so bring this section of the report to a fitting close. 

4.6 Mathematics, Curriculum and Evaluation 

This is the title of a paper by Broomes, Schroeder and Payne, published in Educational
 
Development International in April 1974, pp 67-73. (18).

1quote from its introduction:
 

"The first concern of a mathematics programme should be to help children organize in 
a mei-nigful way the concepts, facts, and principles they learn. A second concernshould be to help teachers use, understand, and devise teaching strategies and
materials that could prove very effective in assisting. children organize their 
knowledge. 

The focus of this paper is on certain features of the Caribbean Mathematics Projectwhich show how teachers in secondary schools devised teaching strategies and built
appropriate materials which have proved very effective in helping their pupils organizemathematical knowledge so that the knowledge is incorporated in a non-arbitrary
substantive fashion to what the learner already knows". 

The paper goes on to give an account of the strategies of the project and its evaluationprocedures: initial, formative, and summative. It concludes with an account of two
incidents at the St Lucia Mini-workshop in February 1974: the first, when a geometricvocabulary test was being administered, and to save time the test was broken up, each
Item being given to three children.chosen at random in a class of 30 instead of giving
the whole test to the whole cla'..ihe second incident describes the activities of a group of pupils testing equality of angles in the equilateral triangle and the square
using figures made with drinking-straws, and angle-measurers made from popsicle­
sticks. The article concludes as follows. 

"Summary 

Of these two workshop experiences, the first emphasized that evaluation activities 
were at the heart of the Caribbean Mathematics Project. The teachers as they
planned their programmes and as they taught, needed to make decisions all along theway. By evaluation (initial, formative and summative) they sought to collect and order
the evidence systematically in order to facilitate their decision-making. Theexperience in particular showed the economies in time and effort that could beeffected by using a small sample without impairing the usefulness of the data collected 
in the initial evaluation. 

The second experience helped to make the point that mathematics is a way of thinking.
In their daily activities, pupils encounter situations which may be given meaningthrough mental operations such as: (a) analysing each situation into its components, (b)
putting the components into categories and (c) summarizing. These mental operations
constitute, in our metaphor, mathematical thinking. Therefore by conceptualizing thenature of mathematics as a structure of relationships, the discovery of these
relationships and their expression in different forms, the teacher in the Caribbean
Mathematics Project could provide opportunity for all pupils to create mathematics
for themselves at their own unsophosticated levels with familiar sense-data. 

We have focused on teachers teaching their pupils. That we did not describe the pupils'materials rested on the sincere belief that curriculum Is what each teacher does, as 
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teacher, in his classroom. However, it seems not difficult for the reader to infer that 
the material produced for the Caribbean Mathematics Project would have some 
distinctive feature which would help children organize mathematics in a meaningful 
way". 

Perhaps the Caribbean teachers, after reading this account of themselves&feel like the 
man who discovered that he had been speaking prose all his:life withoui4knowing it. 
But the proof of the pudding is in the eating; so I now turn from the printe4 menu, and 
the-account of the activities of the cooks, to the experiences of ,the consufters. 
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V - PRESENT STATUS OF THE PRQJECT 

5.1 The situation in the schools 

1. In order to evaluate the present status of the project, I visited the Caribbean 
from mid-September to mid-December, 1975. During these three months I was based 

in Barbados, but was able to spend between two and eight days in each of the other 
Islands involved in the project; regrettably, I did not visit Barbuda or .arriacou. One 
problem of such a tour is that many of the schools are remote from tlhadministrative 
centres or the airports of the various territories; furthermore they otien cease work 
for the day at 1.30, or even 12.30. Since I was usually provided mosrogenerously with 
transport by the Ministry of Education - in fact, I was usually driven in person by the 
project coordinator or an education officer responsible, for matbmatics - their 
commitments and working hours p ecluded an early start. It was therelore difficult to 
spend very much time in the more outlying rural schools; on one occasion we actually 
arrived to find the children going home. In spite of these limitatibns I managed to 

38 project schools, and more loosely connectedvisit 40 schools: 35 of the 5 others 
these I was able to talk with the principal or his deputy,with project work. In all of 

and in most of them I spoke to all the project teachers and discussed the situation with 
them. In some cases! was asked to address all the teachers. There was not always 

able to observe 26, usually for a fulltime adequately to observe classes, but I was 
period. In one or two cases where, through an oversight, the school had not been 
notified of my visit, it took a little time to establish a happy rapport; but with these 

was most friendlytrivial and understandable exceptions, everywhere I given a 
welcome, a generous allocation of school time, and an attention which revealed a 
genuine concern for the mathematical education of the pupils. 

2. Principals (This is not always the correct term, but, being unisex, it Is 
convenient, and I do not pretend to the accuracy of a St Luke in dealing with the titles 
of officialdom). Almost without exception I found principals of schools appreciative 
of, and indeed often enthusiastic for the project. The work of the consultants was 

were ofteneverywhere highly praised; the servicing and logistics of the project 
compared favourably with those of similar educational projects in other flelas. They 
seemed able and indeed eager to-speak their mind freely to met especialiy when we 
were alone; I am grateful for their frankness. Their criticisms of the project were 
usually trivial matters about the non-delivery of materials, especially the teachers' 

was not the They wereguides, which usually the fault of project itself. more 
concerned about the cessation of the project without its getting to grips with the 
urgent problems of the examination structure, and the lack of syllabuses, or the 
confusion caused by the demands of various examination schemes on their timetable 
and curriculum. The more perceptive of them realized than an international body like 
the project was not really in a position to unravel these essentially domestic tangles. 

The turnover of principals is sometimes high, and a new principal does not always 
realize the importance of maintaining contact between project teachers and project 
classes. The turnover of teachers is however even higher, and this ideal cannot alway3 
be achieved. I felt for all that, that sometimes a principal could have exerted more 
Influence to ensure continuity in a mathematics syllabus and the choice of 
accompanying textbooks. There were too many cases where classes, started on a JSP 
course, for example, had reverted to a much less suitable diet because they had come 
under a teacher who was unwilling to master new material, or because some old 
textbooks happened to be lying around. A strong principal with a definite well­
thought-out policy, and who is willing to inform new teachers what he expects them to 
do, seems to be something of a rarity. In the schools where such exist, help has 
always been forthcoming. Consultants, coordinators, or simply an able established 
teacher, have set up tutorials for the teachers who, knowing clearly what is expected 
of them, have set about acquiring the necessary knowledge an4 skills. 

47.
 



C 

3. Teachers. 

Since, as we have seen, the project has laid great stress upon the part played by the
teacher in curriculum development, and in constructing its materials, it is
disappointing to have to record that, of the 122 teachers listed as " project teachers"
in the 1974 survey, only 44 are now teaching in project schools. Information about the
remainder was not always obtainable; but I would estimate that about a quarter ofthem have been transferred to other schools, a quarter are in trainingand half have
left teaching altogether. Some schools have almost all their original prOject teachers,but in the majority there is a mixed teaching force, many of whom have had little or 
no experience of project methods (apart from training college) and no part in the
construction of its materials. Out of 44 teachers who returned the questionnaire (see
Section 8.6), only 12 stated that they had helped in the construction of project
materials; there were a great many others who are quite new to project work who didnot return the questionnaire at all. The pupils who answered the test papers were
asked how many mathematics teachers they had had in the last three years. The
question was open to misunderstanding; some pupils did not count the teachers inanother school if they had transferred during the last three years; others did not count 
a form teacher who taught all subjects as a "mathematics teacher". An average of
these figures is therefore not very meaningful, but the majority gave answers ranging
from 2 to 4 with st ne as high as 7. The 36 teachers who answered the question "How
long have you been teaching C.M.P.?" gave answers averaging less than two years. If we assume, usually correctly, that the answer for the others is zero, the average if 4.4 
terms. 

The answers given to the questions relating to teaching are of some Interest. 
These were as follows: 

A n s w e r s 
Question 

Yes Qualifled Question No 
yes .unanswered 

A Have you enjoyed the project 30 9 3 0work? 

B Do you think your pupils have 31 .6 7 0liked doing It? 

Has their maths helped them to 18 10 13 3cope with everyday problems? 

D Has It helped their learning 28 3 10 1In other ways? 

E Has it helped them with other 28 4 10 2subjects? 

F Do you find your teaching 32 3 7 2 
methods have changed? 

Do you think you yourself under-
G stand maths better as a result 36 1 6 1 

of the project work? 

A few teachers specified subjects under question E: 3 specified Science, 2 Physics, ITechnical subjects, and I Art. One specified "with their English and Geography" under 
D. 
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was very
Undue weight should not be attached to these figures, because the response 

difficult to recover the questionnaires unless I called back to collect 
uneven. It was 
them, or stood by while they were answered. In the light of experience I would have 

a further revised 
framed many of the questions quite differently, but to have sent out 

an almost nil response. Nevertheless the 
questionnaire by post would have prouced 

figures are of some interest. Even when due allowance is made for the desire to please 

evidence that the project has been enjoyable for teachers 
seems 

and pupils alike. Some amplified their answer by saying "Yes, mrorein answering, there far than the 
to question C reflect, -.4eel, a little

The more guarded answerstraditional work". Therethe kind of mathematics being stu'died.
misgiving as to the practical value of 

one reported the remark 6f a colleague 
were two outspoken comments relating to this: 
that "modern maths is a waste of time" and another revealingly complained that "1SP 

trying to be taught in problems which the children carnr understand". 
hides what is 

points partly to difficulties with understanding English, but also to the 
This Since the school from which this 
detachment from practical application already noted. 


comment emanated uses neither workbooks nor the modules, the comniht is perhaps
 

The large affirmative response to question G is encouraging - four even 
not surprising. 
wrote "very much so" or the equivalent. It seems to indicate that the project analysis 

though they may not have 
and thoroughness has been of great value to teachers, even 

been able as yet to pass on much of its benefits to their pupils. 

all theirfrom a few fortunate schools where 
It has to be realized that, apart 

are involved with modern mathematics along project lines, the 
mathematics teachers 
project-trained teachers are diluted in most schools with a great many others who are 

while the newer teachers coming in to the schools 
untrained, or traditionally trained; 

:o learn that their ardour for a more 
find themselves with so much work and so much 

occurs.
modern approach tends to evaporate. Sometimt s even worse I visited one 

one wita an A level in mathematics, but no 
school with a mathematics staff of four; 

one who had just graduated in 
professional training, two training college trained, and 

Thecourse with no educational training.from Cave Hill, but ofmathematics (B.Sc) 
trained in the teacher's college, and the main 

former head of department, herself 
support of project activities in the school, had been transferred to Home Economics in 

favour of the newly-fledged graduate- .The bureaucratic rules may well have been such 
more disastrous. The! 

that the principal had no option. The-results could not have been 
that he was quite untrained to teach modern 

new head of department announced 
maths, knew nothing about it, and could only teach as he himself has been traditionally 

ones;
The school was desperately short of textbooks and needed to order new 

taught. or anything involving
It was obvious that these would not now be 3SP texts 

werekeen to do otherwise butThe new young teachers wereuntraditional methods. 
moved to attempt group teaching and 

given no say in the matter. Even if they were 
the use of workbooks in the first year, the size of the classes (more than 40) would be 

Yet not more than eight
against them. I left the school in a very sad frame of mind. 

has its original project teachers, who have 
miles away is another school that two 

holding regular evening classes for the teachers at 
trained five more newcomers, are 
their feeder primary schools, and have all four classes (35 each) in each year using 

even getting all the first year children to contribute equally so that 
workbooks, is stillall this good work a share in a module. The leader ofeverybody can have one's 
working for an 'A' level in mathematics. The Caribbean certainly sharpens 


appreciation of the inequalities of life.
 

Teaching methods and classes. 

Whle it was difficult for reasons that I have explained to get enought time to observe 

very much at the remoter schools, I took every opportunity to sit in on actual lessons, 
This was very helpful for the purposes of 

and was able to observe 26 teachers at work. 
rather disheartening

evaluating the work of the project, though it proved to be a 
Certain recurring features need to be mentioned.

experience in some cases. 
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a. Overcrowding. In the all-age primary schools, overcrowding could almostbe said to be the rule. If the school is also in a single hall, as some are, thesenior classes are usually at the front or squeezed into the available space on thedais; classes are separated from one another only by folding blackboards. In thenewer junior secondary schools, each class usually has its own room, but herethere is often a shortage of chairs and desks; three children in a desk meant fortwo; children sitting on chairs designed for much younger pupils; these arecommon sights. In one school, located in an old estate house thawould make agood setting for "The Haunted Grange", even a senior class was so-4estricted thatone boy had to sit on the rim of his upturned drawing-board, teach"er and learnerwere equally in a well-worn groove. Unfortunately, when overcrowyiing is severe,the lower streams are often the first to suffer, being relegated to the school hall,where they are taught in open p!an as in the primary. schools wbich the juniorsecondaries were built to replace. In these circumstances it is nQt surprising tofind that any teaching method other than the traditional "chalk-and-talk- isdifficult to carry out, and class chanting is at least an effective method ofsecuring attention and audibility. 

b. Absenteeism. Classes are noticeably emptier at the end of the week thanat the beginning; the demands of marketing and other home activities prove toopressing. If this were reduced, overcrowding would be worse than It is. 
c. Punctuality. Mid-morning changes of class usually take place punctually,but many things happen to delay the start of the first lesson in the morning; theclassroom gradually fills as the lesson proceeds. 
d. Apparatus. Some schools suffer so much from -vandalismImpossible to preserve such things that it Is as posters fIxed to the walls, or charts ondisplay; apparatus has perforce to be locked away in storeroomsprincipals office for safety's sake, and therefore 

or in the 
an extra effort Is required toget it out and use it. 

It Is against such a background that my experiences should be viewed; criticism mustbe tempered with sympathy and uiderstanding.demonstration class at college or 
It is one thing to teach aat'a project workshop, and quite another beconfronted with a class of 40 in an overcrowded hall. 

to 

I saw 12 lessons on the number system in some form or other; 6 on geometry, andothers on a variety of topics, but only one involving any application of mathematics.That was the senior (form 5) lesson which included the boy on his drawing board; it wasa very traditional treatment, of latitude and longitude, without the use of globes or
any visual aid. Not even a football was pressed into service.
were the pupils organized In pairs or groups; 
In only three classes


in one of these they rearrangedthemselves in pairs for an activity which involved sharing of books and apparatus with
an obviously well-trained efficiency. 
 In several lessons there was activeparticipation and pupils were pupilasked to come and write on the board. In one schoolwork-cards were in use, but in only one lesson was any practical activity going on:was paper folding and cutting in a lesson on area which was 
this 

By way of handled extremely well.contrast, in another lesson on measurement where pieces of string wereobviously needed, none were forthcoming; all the girls were wearing (non-functional)belts as part of their uniform which could have been used for the purpose, but no-onethought of it. 
In spite of conditions which were often extremely adverse, I saw no real misbehaviour;one expatriate teacher who complained that she was untrained for that particular age­group was obviously having some disciplinary problems - the mathematicsvery strange to her was also- but this was exceptional.
which comes But I saw a good deal of inattention,easily in the heat of the Caribbean day. I must confess that a projectlesson on commutativity does not seem to have very much to do with the world outside.But, as both the teachers' questionnaire and the affective test (see 8.6) indicate, the 
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level of commitment to mathematics and general enjoyment of it is high. Of course I 
did not see, neither was the test administered to, the lowest streams. 

3. Project Classes. The project came officially to an end in July 1973. The flow of 
free 3S3 books and modules then ceased; some of the free issues before that date had 
not yet been brought into use in the schools and are therefore still available, but 
schools who wish to continue to use project materials will have to pay for them. In all 
but two of the islands this means that the pupils or their parents willl hav.p to pay. 

It Is not now possible in most schools to identify a "project class" thqigh there are 
some who have had project teachers and have preserved their identity throughout. 
These are now for the most part working on a JSP course, so that the old project pilot 
classes have become "modern maths" classes. But in many cases they-iave been split 
up and resetted, so that while all of a given class have usually reached7he same level 
In the JSP course, not all the class will have covered all the module..T'ven if it is a 
third-year class. In most cases the school directs the pupils to buy (or tho government 
provides) the appropriate 3SP textbook; they cannot afford the workbook as well, and I 
only met one school that actually chose to provide the workbook rather than the 
textbook. In other cases stocks of some workbooks and modules still exist to enable 
perhaps one class - usually the top one - to be provided with them. The lower streams, 
who really need the modules most, do not get them, but a wise teacher can use module 
materials without issuing the books. Shortage of paper and the lack of efficient 
duplicating facilities tend to restrict the possibility of reproducing worksheets In 
duplicated form, though some schools are trying to do so. 

A further difficulty arises from the lack of trained teachers who are able and willing 
to teach JSP material. This problem becomes acute in the third year, because it is 
then that the content of JSP begins to depart more widely both from the traditional 
course and also from anything that can be found in US or Canadian textbooks which are 
often around in the schools. 

6. Statistics and Transformation Geometry. These are the topics which present 
teachers with the most difficulties i-he JSP course. Up to this point the material 
was either traditionally familiar, oe-at least appeared in the American "new math" 
which had penetrated the teachers' colleges even before the project appeared on the 
scene. Teachers could therefore make an attempt to teach JSPl and most of JSP2 
without extra training, but with the arrival of statistics, and more especially the 
transformation Geometry in the course, teachers are at sea. For these are peculiarly 
British topics which have come into JSP. They do not appear in the majority of 
resource books and reference books in teachers' college libraries, or in such libraries as 
the schools may have. The project included them in Scope and Sequence, and there is 
actually a module on Statistics, but it rather sanguinely hoped that teachers would 
develop their treatment of these topics along the same successful lines as the mini­
workshop had done in the past. Unfortunately this came too late;, the decision taken 
in 1973-4 to continue testing and validating the project materials meant that there was 
neither time nor resources to develop the treatment of these newer topics before the 
project came to an end. 

The only real attempt to grapple with this was made by George Forde, who most 
commendably ran a series of workshops on Barbados and Dominica in which he stressed 
content rather than diagnosis, particularly in these areas of weakness (19). In his 
account of this, "The Dominica Experience", he makes the point as follows: 

"The consultant believes that ideally every workshop should be run according to 
the needs and abilities of those involved. Whereas it is desirable for teachers to play a 
major role in curriculum development, it is ridiculous to imagine that every group of 
teachers Is ready to develop suitable curriculum material in mathematics, or that 
every group of teachers is ready and has the ability to define their needs with respect 
to mathematics. Nor Is a group enthusiastic about learning from peers when each 
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participant is fully aware of his own acute limitations and those of the other-membersof his group . . . The problem has been intensified in the past few years with theintroduction of almost totally new topics and techniques in the field of mathematics.If workshops are to be successful with groups like these, they must recognize and dealwith this important psychological need. Teachers must feel at the end of a workshopthat they have achieved; that they are returning with a lot more;we like It or and that, whethernot, is measured basically in terms of what they get from the personsconducting the workshop". 

It is a great pity that the distinctive and realistic contribution of Geor Forde to theproject did not come earlier in its development. It is possible that iT he had beenpresent at the critical Round Table meeting in February 1973, the subsequentdevelopment of the project might have been entirely different. -

The fact is, as I see it, that the project's methods succeeded with the number theoryand the simpler geometry because these
dangerously familiar 

topics were already familiar - perhaps
- through the influence

danger was that 
of "new math" in the Caribbean. Thethe mathematical content was apt not to be subjected to adequatecritical appraisal, as I have already discussed. Onthe transformation geometry, and 

the other hand, the statistics andlater on the vectors and matrices, were totally'nfamiliar to the majority of teachers, as George Forde has stressed. The project'soriginal methods, then, could not hope to be successful with this material. Vectors andmatrices do not even get a look in in Scope and Sequence. But they are one of themain reasons for doing transformation geometry. 

The result is that there is a noticeable falling off of enthusiasm in the schools by thetime the third year of JSP work has been reached, and a shortage of teachers equippedto teach, or even to discuss, the later material. I must leave to a later chapter anydiscussion of the question as to how far this is junior secondary school work. 

7. Examinations. I now come to a complicated but much more serious problemwhich affects the junior secondary school curriculum,
examinations that of the system ofwith which they are conlrpnted. These form a varied collection, which I now describe In order. 

a. Common Entrance Examination. This is the usual title of the examinationtaken between the ages of 11 and 15 on which the selection for entry toGrammar schools (selective secondary schools) is based. In about half the Islandsthe age for this examination is limited to one year, so that only one att. mpt isallowed for any given child; in the others, the permitted age covers a spread ofyears, and in some cases a child may have three attempts. Where this is thecase, parental pressure is such that the attempts have to be provided for, and thelower forms of junior secondary schools contain a number of children wh, arestill preparing for it. Success in this examination is a much coveted prize; thosewho score highest are awarded scholarships by which their full fees and textbooksare paid for for five or more years at a grammar school; in Barbados they gainadmission to a select group of ancient foundation schools of considerableprestige. The next level of attainment is rewardedl with bursaries, which offerentry to grammar schools but provide only partial financial help with fees.there is often a further group who may enter 
Then 

a grammar school if the feespaid. The remainder either stay in 
are 

an all-age primary school or proceed to ajunior secondary school, if one exists in their particular parish or area. 

b. 3unior Secondary School Entrance Examination. In many Islands there ispressure for junior secondary pupils to stay on until
examination; if they are 

they can sit an '0' level
unable to, there is a tendency to feel that the school isfailing. In St Lucia pressures have been such that it was felt that some childrenIn junior secondary schools should not really be there - partly because some ofthe junior secondary schools were expected to act as feeders for a seniorsecondary school which has ceased to offer courses below the third year. As a 
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result, junior secondary schools had their own entrance examination in which a 
This affected them very unevenly, someuniform pass-mark was demanded. 


schools having quite small first years while their neighbouring all-age primaries
 
were bursting at the seams.
 

c. School Leaving Examination. This is an examination administered by the 

Ministry of Education in all the islands. It was originally a primary school 
continues asleaving examination taken at the official school leaving age, ackd 

such In Grenada and St Vincent where there is not a full compltent of junior 
It is written usually at age 14 in junior secondary schools,secondary schools. 


though sometimes only the upper streams are expected to take ii.fIn many cases
 
entry to form 4 is conditional on a good mark in this examination. -There is often
 
no published syllabus, though teachers may be encouraged to se, in items from
 
which questions can be selected for inclusion in the papers. 
 _ 

d. Senior Secondary Entrance Examination. In some territories there is an 
a grammar oropportunity for pupils from junior secondary schools to transfer t 

technical school after form 3; in many cases this selection is made on the results 
of the school leaving examination (c), but in Montserrat and maybe elsewhere the 

Technical School has its own entrance examination. Again in St Lucia, the one 
Senior Secondary School sets its own entrance examination at form 3 level on a 
syllabus which suits its own '0' level requirements. 

'0' Level General Certificate of Education. This examination, usually thee. 
Cambridge Overseas G.C.E., was formerly confined to grammar schools. But 
except in St Lucia all junior secondaries now have fifth and even sixth year 
classes who hope to sit for it. Certainly in mathematics, the number of passes 

but it exerts an influence out of all proportion to theobtained is very small, 
success achieved. Because the word "secondary" occurs in the school's name, 
every junior secondary school pupil tends to be thought of as a potential '0' level 
candidate. Those who are obviously not destined to reach this coveted prize tend 
to be treated as second class citizens and relegated to a programme which is 
largely unplanned. 

f. London Chamber of Commerce, College of Preceotors, et al. There is very 
naturally a tendency to demand that pupils who have spent two years in a junior 
secondary school beyond the statutory school leaving age in the hopes of gaining 
an '0' level shall emerge with some piece of paper as a reward for their 

If the school realizes that an '0' level is unlikely to be reached, itachievement. 
will often substitute a course leading to one of the qualifications offered by 
other bodies such as those listed. The mathematics involved " usually 
commercial arithmetic of a very traditional kind, with even more traditional 
textbooks; little is hoped for beyond memorization of techniques and formulae. 
The syllabus is usually quite unsuitable for the Caribbean context. 

It must be emphasized that these examinations are all distinct, though fortunately they 
do not all occur in any given school. Except for e. and f. there is usually no precise 
syllabus, though the requirements for a. and c. are fairly well established. I have. 
however met with repeated complaints in the junior secondary schools that the papers 
set In a., c. and especially d. are out of touch with the work of the project -even when 
all the schools concerned have been permeated with project activities. The fault of 
course may not all be on one side; those who set the examination may, for example, 
feel that they want to induce the project schools to take a rather more practical view 
of mathematics. But the sheer diversity of the examination system, if indeed it can be 
called a system, condemns itself. This is private enterprise and professional 
Independence taken to extremes. It is perhaps too much to hope for a uniform system 
over all eight independent territories, but a start has been made by the Caribbean 

The C.S.E. system in use inExaminations Council to localize and rationalize e. and f. 

this country Is being seriously considered. This is important, but from the point of
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view of the project it is more important that the local examinations, a.-d., berationalized. In my view, a. needs modification, b. is unjustifiable, and c. and d. ifunfortunately necessary, should at least be combined and set on a syllabus devised bythe junior secondary schools in consultation. The broader issues are further discussedin Section 7.3. 

8. Curriculum. In response to these various pressures, what actualL happens in ajunior secondary school? The best way to answer this seems tobe to trto give whatIs I hope a typical, though necessarily a composite, picture of the situaTon as I foundit. No particular school is being described. 
St Symphorian's 3unior Secondary School was built in 1965. Because of-.e scarcity ofavailable land, the school is on the outskirts of the village on a cliff-to . The road toIt is unmetailed and pot-holed. The buildings have not survived very welr the louveredwindows have many missing panes, and others are broken. Hardboaro'screens haveholes in them, and the right-angled corners are worn into interesting. curves. Theprincipal's office contains, in addition to the principal, a typist-secretary, a duplicatingmachine, shelves of books and papers, including a stack of project modules (old style)in a corner, and a large display of silver trophies for sporting activities of variouskinds. The room where the typist-secretary would normally be expected to be has beenpressed into service as a store for stocks of text-books; among the mathematics booksare 100 bright new copies of a book of tables, which prove on inspection to be of anarchaic type with an unfamiliar layout, in which all the log sines begin with a 9. 

Entering a classroom, which is open to the corridor and fully visible to anyone passing,we find a class of children looking very smartprobably be far more girls 
in their school uniform. There willthan boys. The wall in front ofblackboard, but otherwise them is filled with athere is nothing whatever on the walls.three to They are sittinga desk made for two, and some are on chairs which are muchthem. too small forThey are happy and cheerful, They have exercise books, but no textbooks. Afew of them have rulers. They are learning about ranking fractions in order of size;they are having trouble with the LCM's.

and is patiently showing them how 
Their teacher is in command of the situationto-[it multiples. When she asks an easy questionthe answer to which they all know, they chant it out in a chorus. When she indicatesthat this is not what is wanted, and asks a more difficult question, the boy who cananswer it stands up, gives the answer and remains standing.to the answer Others who can contributealso stand up and respond, therestanding, when they are 

until is quite a squad of childrenall told to sit down. A girl comes forward and writes all themultiples of 6 up to 30 on the board, likewise the multiples of 5; since 30 is common tothe two lists, it is the LCM. One suspects that she knows this already, but this is themodern method; in any notcase, everybodysomnolent. knows it. A boy is bored, or feelsHe gets up, walks over to the window. The view from it is superb, butmaybe that is not the reason for his exhilaration. He returns to his seat; nobody takesany notice of the interruption, indeed, it is not felt to be an interruption. Suddenly
there is a heavy shower of rain; since the roof is corrugated iron, teaching immediately
ceases because of the noise of the waterspouts. A group of children remember that
this is the day the dentist comes and troop off to be inspected; the lesson comes to a
somewhat indeterminate end. 
In the first year at St Symphorian's the top two streams are doing "modernthey are taught by maths";two college-trained teachers, oneexperience of the project; the other is in her first term 

of whom has had three years 
Is helping her along. of teaching and her colleagueThe experienced teacher has the top class; there are enough 35PBook I workbooks left for them to have one between two, so they use them from timeto time. They have been asked to buy the textbook (JSPI) but the school forgot toadvise the local bookshop in good time that copies would be wanted, so stocks are shortand not every pupil has a copy. The second year class did not complete JSPI last year,so they have retained the free copies of the book which were issued to the school bythe project; whoever was responsible for notifying the bookshop forgot that this wouldhappen. The second stream do not have workbooks, and have to be content with such 
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textbooks as can be mustered. There are no copies of the early modules in sight; a 
thorough search would disclose the pile in the corner of the principal's office, hut they 

used copies of an early draft version, and they have been partially assimilated byare 
mice. 

The third stream are taught by an untrained teacher with an '0' level pass in 
The fourthmathematics; they are doing arthmetic only, using a traditional text-book. 

stream also have an untrained teacher, and are doing "remedial. work"; there is no 

syllabus, and they do whatever comes into the teacher's mind from day~o day. Since 
many of them cannot read, and the others only read very slowly a haltingly, a 
textbook is useless. Although this is a project school, their teacher '1new and has 
never heard of the modules; in any case, modern maths is for the brighter:pupils only. 

In the second year, the pattern is much the same, but the Statistics n*dule is now in 
use with the top stream; the copies have just arrived and the project teacher proposes 
to use them. Only certain parts of JSP2 will be covered; the teachera-are frightened 
of the geometry, and in any case the top stream has to sit for. the entrance 
examination set by Nouvelle Anse Technical School, and they have..never heard of 
transformation geometry. 

By the time we get to the third year, the threat of future exrminations becomes 
serious. The top stream will try for Nouvelle Anse, but experience shows that almost 
none of them will get in; however, a number will stay on ant try for 0 level; these 
continue with 3SP 3, as fortunately there is a VSO teacher who can take them on to a 
modern '0' level. The project teacher has a full time-table, and the new teacher has 
her work cut out with the first two years, so there is nobody to take the second 
stream. In any case it is easier for pupils who have done. traditional matherndtics to 
get good grades in the school leaving examination. So the second stream is doing a 
course for a traditional '0' level, using a textbook with plenty of drill exercises which 
the competent and experienced teacher who takes them has used since it first came 
out in 1947. The third stream are-continuing with their commercial arithmetic, and 
the fourth stream are looking forward, as is their teacher, to the day when they are L5 
and can decently leave. 

The fourth year classes are small, but the position is complicated by a small in:ake of 
late developers from an all-age primary school whom it Is thought might be able to 
take an '0' level after all. The top stream should by now be well set for 35P 0 level, 
but 35P books 4 and 5 have not been published in a Caribbean edition, and the school is 
unaware of the existence of the original West African edition. The local bookshop has, 
however, copies of SMP Book 3T which some previous expatriate teacher found helpful, 
so Form 4A is instructed to obtain these, as did their predecessors last year. The VSO 
Is sufficiently alert to ensure that the bookshop does not foist its obsolete non-metric 
stocks on the guileless pupils. Meanwhile form 5A are using SMP Book 4; both these 
forms are finding the language of their new text-book a little difficult to follow, and it 
does not fit very squarely on to their previous 3SP course. The perceptive reader will 
also realize that the pupils are being prepared for the Cambridge syllabus 'C' - it is too 
much to expect the school to realize that they could ask for the actual SMP papers if 
they so wished - but this mismatch is not very serious. He will also realize that there 
are five books in the SMP course, so that the pupils are entered for '0' level without 
having completed the full course. This, however, is more an apparent difficulty than a 
real one. Few pupils in 5A pass '0' level maths, but there is a form 5R which takes 
pupils who are repeating the fifth year, and they have a better chance of success, 
though still the pass rates in St Symphorian's have not been very good. Forms 4B and 
3B meanwhile are working at the traditional textbook for Cambridge syllabus 'A', 
whose demise, fortunately for St Symphorian's, is not due until 1977. If form 4B ever 
get into form 5R there will of course be trouble, because by that time they will have 
to take the '' syllabus, but St Symphorian's does not cross its bridges until it gets to 
them. 
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It may be thought that this account is too highly coloured to be true; in fact everyitem in it is drawn from my experiences; it is sober truth, not fiction, though there is 
no such school as St Symphorian's and mercifully everything does not happen just likethis in one and the same school. But it could, and I do not think the picture is unfairly
drawn. In particular, the textbook confusion is, if anything, rather worse than this. No
school is using JSP 4 and 5, and this is certainly due to lack of proper information.
Some schools are using JSP 45, which is intended for the first year of a two-year
course which includes additional mathematics. The reason given forjpis is that theyhave been told that 3SP 4 and 5 are not sufficient for: the CambFr'ge syllabus C'0' level. Strictly, this is true, but the missing topics are so few, and.re coverage ofthe syllabus incomplete in any case, that the lacuna would be quite insignificant. Oneschool is using SP 1, 2, part of 3, followed by SMP 3T, followed by SMP X, Y, and Z.The reason given was that the bookshop had them in stock. In a region where the
ordering and delivery of books may take a whole school year, we 5l4uld not be toohasty to condemn this haphazardness. A changing population of teac6ers, in this andother schools in the island, had asked the bookshop to order the texts, which suited besttheir own immediate needs.. In actual fact, the ijse of SMP. X, Y, and Z is a goodchoice, especially if preceded, as they should be, by the earlier SMP? lettered series.Very few schools are using them, but those that ara speak highly of :them. It is a pity
that the choice more frequently falls on SMP Books 1-5, because it is thought that theyare the proper '0' level course; there is always difficulty with the rather sophosticated
English contained in them. This choice is really unnecessary, because only about 25%of the pupils who start on this course will sit their '0' levels, and only about 10% will pass. These could well be moved on to X,Y, and Z in their final years; the majority
could use SMP Books A-H, which are much more suitable for them. 

9. Where is the project in all this? This is a question I often asked. The facts arethat the project has succeeded in introducing 35P to some 30 of the 39 project schools,and most of them will continue to use the textbooks after the free copies have beenexpended; the modules can be found in some 20 schools, though sometimes only the newer ones such as Statistics and.-Mappings; the earlier ones have been expended andnot replaced. At a cost of $12 a set, I do not think the commercial versions will find aready market. The most disappointing feature is the scarcity of teachers' guides.
Although each island has received-50 copies of each of the eight guides, it is rare tofind them in the hands of the teachers who need them. The simple answer seems to bethat they arrived too late; by the time they reached the islands, the modules they
referred to had already been expended. The teachers, not knowing what they were
missing, did not demand them; they lie unused on some shelf. 
 They do, however, exist,with their modules, in the teachers' colleges, and here is a point of growth for future 
development. 

10. '0' level courses. The position with regard to '0' levels has been brieflysummarized in Section 4.4. Apart from Antigua Grammar School and Basseterre
Junior High School in St Kitts, which feed their own Senior Schools, and the St Luciaschools which feed the Comprehensive School and the Vieux Fort Senior School, all thejunior secondary schools have fourth and fifth year classes and enter candidates for
'0' level. The pass rate is very low; one school principal told me that his school had never had a candidate who passed. Even so, the wisdom of the procedure seems never 
to be questioned, such is the pressure of parental and social ambition. The desire forwhitecollar jobs, with the elevation of social status which they bring, coupled with theunwillingness of employers, including the civil service and the police, to take on school
leavers without a GCE of some kind, even in just one subject, results in a spuriousImportance being attached to an '0' level pass. It is interesting that the proposal of
the Cambridge Examination Board to issue certificates to all candidates, recordingtheir grades, even when those are all falling grades, has caused consternation andpublic outcry in a number of territories. In Barbados, the Advocate News carried anarticle by E.L.C., their leading columnist, headed "Further debasement of theeducation coinage", in the course of which he says: "The fact that one chap, taking
five subjects, did brilliantly, gaining an A grade in every subject, will be disregarded; it
will pass over the heads of employers not accustomed to make such educational 
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B, two C's, a D, and E, and the rest F's, flourishing hisjudgments. The lad with one 
imposing list of subjects sat, will get the job every time". He concludes: "Education 
has become an exercise, not for developing the talents of each individual child to their 
fullest extent, but for churning out Huxleyan epsilons, all cast in the same intellectual 
mould". One would expect that even the employerb caricatured in this article would 
soon learn to recognize the worthlessness of a piece of paper entirely filled with F's. 
But the underlying assumption that examinations exist to stratify society puts a high 
premium on the value to a school of its '0' level class. 

Statistics of GCE '0' level results are available for Antigua, Barbadoi'Tnd Dominica, 
and are given in Section 8.1. Unfortunately the Antigua figures are i Womplete, and 

junior secondary schools in Dominica, so that only the Barbados figuresthere are no 
are relevant and they are untypical of the Caribbean as a whole. But~1t can be said 
that 

In Antigua, in all schools, including the selective ones, 54.qandidates werea. for 101 level, taking on average 4 subjects; of thesej 193 sat forentered 

mathematics, and 32 passed;. this is 16.4% of the mathematics ehtry and 5.9% of 
the whole. 

b. In Barbados, 6 of the 10 comprehensive (newer secondary) schools entered 
candidates for '0' level in mathematics; their total entry was 76 candidates, of 
whom 10 passed - 13%. All took a "traditional" syllabus, probably Cambridge 
syllabus 'A'. By contrast, In the 10 fee-paying "older secondary schools", the 
figures are: 

Syllabus sat passed- %pals 

A or B 138 56 41 

C 443 224 51 

My information Is that in 1976 or at the latest 1977, all the 5 project (comprehensive) 
schools will enter candidates for mathematics at '0' level and the great majority of 
these will be in syllabus C. .Bearingei-mTnind that over 3000 candidates from the schools 
of Barbados sit for '0' level annually, it will be realized that the total of 345 passes in 
mathematics s less than impressive. (The remaining passes are from private schools). 
But when one reflects that the pass rate is 1.38 per thousand of the whole population in 
Barbados, and 0.49 per thousand in Antigua, the problem is seen in a better 
perspective. It is not so much that the pass rate is too low as that the entry is too 
high. Far too many children are being trained to race over hurdles that are too high 
for them. It can be a disheartening experience. 

More often, junior secondary schools enter their fifth year pupils, not for 'O' level, but 
for LCC, RSA, or COP examinations. The only justification for this is the inflated 

outside body; the syllabus, textbooks, andestimation of a piece of paper from an 
examination are to my mind quite unsuited for the Caribbean child. They fit him 
neither for the present nor for the future. 

11. Libraries. In as many project schools as possible, I asked to see the library, or 
the books available for teachers or pupils. The results were no less depressing for 
being not entirely unexpected. It can be said at once that of pupils' libraries, In the 
sense that would be acceptable in a developed country, there are none. Often there is 
no space available, and it is imprudent to keep books on open shelves. Some schools 
who have a reasonably secure room are taking steps to keep a stock of books available 
to pupils at certain hours, but these are rare. As conditions improve and buildings are 
extended, better facilities may be offered. A number of schools are enjoying the 
benefits of a programme which is providing them with a block of rooms for laboratory 
and technical work; usually two science labs, a typewriter room, a room provided with 
cookers and sewing machines for Home Economics, a woodwork shop and possibly a 
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metal shop. Where there is a keen member of staff and a sympathetic principal, it is 
sometimes possible to dcsignate one of these rooms as a library, or a mathematics 
room where at least mathematics books and visual aids, models, etc can be kept. 

Where books are status symbols, they are subject not only to purloining, but also to 
worship. Such bibliolatry induces the preservation of all books, no matter how ancient,
inappropriate, or even decayed. The space occupied by collections of obsolete 
textbooks thus preserved by the faithful in school stores is often iar4rore valuable
than the books. They need not always be ancient. In one island, severat3chools had a
shelf-ful of new copies of the misleading tables already referred to; no doubt a recent 
gift, unwisely accepted. Unused books, usually of American-origin, were often to be 
seen, but they were seldom of recent publication. There was a great deserth of British 
texts, even of the courses which were relevant to the needs of the mat'ematics being
taught: the Scottish series (SMG), SMP Books A - H, the ATM topic boos, or even the 
New Mathematics series by Snell and Morgan. In fact nearly _Jt the British 
mathematics texts in the schools, apart from project materials, seemed-to come from 
one publishing house. This shows commendable commercial enterprise, but a sad 
limitation of knowledge. I was able to supply each school with a list of suitable texts
which might be obtained if they so wished in course of time through the British Book 
Presentation Programme. 

Teachers' libraries were usually kept in the staff-room or the school office. These 
were often better equipped, though they tended to show the same discontinuity of 
spectrum noted above. In view of the difficulties experienced by teachers in dealing
with topics such as statistics, matrices and transformation geometry, as I have
previously noted, the absence of any books on these topics is-especially noticeable. 
There were few books on visual aids, and standard teachers' handbooks such as the
NCTM yearbooks, the Mathematical Association reports , the ATM Primary School 
report, were nowhere to be seen. In these circumstances it is not surprising that
teachers are limited as far as "resource books are concerned; a few well-used
textbooks, perhaps those from which they themselves were taught at school; a few
books given to the school in some aid programme, consisting not of what the school 
needed, nor of what it officially requested, but of what the donor agency found
convenient to supply. (These are usually three different things). The mathematical 
consequences of this ! have already discussed. 

5.2 The situation in the teachers' colleges 

1. In addition to visiting schools, I was able to visit all the seven teachers' colleges,
and to talk with the mathematics tutors - except, of course, in Grenada, where there is 
no mathematics tutor. I have already outlined the position of the teachers' colleges In 
relation to the project (in Section 2.2), but here It Is appropriate to comment on the 
conditions actually found in them today. 

2. In assessing the value of the teachers' college courses, it is necessary to 
remember that very few students come to the colleges direct from secondary school; 
as explained, most have some years of teaching experience in a primary school before 
they arrive. The course and final certificate qualifies them to teach In a primary or
junior secondary school; to teach in a selective secondary school a university degree is 
normally expected, but many teachers can be found in such schools who have only a 
training college certificate and some whose only qualification Is a couple of A level 
passes. In any case, as I have already indicated, a university degree in mathematics
from U.W.I. is unfortunately of limited value as a training for a secondary school 
teacher. It will be realized thererefore that the course given in mathematics in the 
two years at teachers' college - reduced as it is by 9 or 10 weeks of teaching practice -
cannot do much more than cover the ground of a modern '0' level syllabus with some 
additional emphasis on the foundations of primary school arithmetic and the
appropriate methodology. The fact that students do not know whether the 
administration will send them to primary or to junior secondary schools means that it 
Is Impossible to separate out the junior secondary trainees in order to give them a 
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While juniordeeper understanding of the mathematics they will be required to teach. 
secondary schools continue to be regarded as upper extensions of primary schools, and 
not educational institutions sui gencris, nceding cuurtws devisud specially for their 
needs and teachers trained to conduct them, these difficulties seem likely to remain. 
Turning the upper classes of junior secondary schools into '0' level classes with their 
own specialist (often expatriate) teachers is surely the wrong way forward. 

3. The teachers' colleges for the most part have welcomed the project and make 
good use of its materials. Such criticisms as I have heard of its a_*vities and its 
mathematical content have been few and unimportant; there have beef.criticisms of 
some of the workshops and of dcmands on the timc of teachers in traping, but they 
should not be taken very seriously. It is otherwise, however,'with the criticisms that I 
heard in some colleges about the project's overall strategy; there are, Lbelieve, some 
substantial points here of which the project should take note. 

Those who engaged in training others for definite tasks need above aU.Zhings to know 
where the lines are drawn, even if, for example they are only instructOrs in a driving 
school. Such will try to know not only the Highway Code but also the routes beloved of 
the driving test examiners, the corners that examinees will be asked to back round, the 
hills they will start on, and where their three-point turns will be done. So those who 
train teachers can reasonably ask what the teachers are going to teach, and more 
especially, on what they are going to be examined. They will and do complain if the 
project is not particularly clear about the answers to either of these questions. Now 
the project's strategy has been that the teachers should devise the curriculum in the 
light of their classroom experiences, and that the teachers' colleges should devise their 
training courses in the light of the needs of their individual territories; only after this 
has been done should thcy submit items to the School of Education for inclusion in the 
examination. I have already commented on the fragility of this policy; my 
conversations with teachers' college tutors indicate that more definitive syllabuses are 
really needed. 

4. The roots of this problem seen*to antedate the project by several years. I have 
already mentioned the study conference on mathematics in teachers' colleges held In 
St Lucia in December 1966. (20). ..Tlhcolleges for a long time relied on the report of 
this conference, which appeared in tvo volumes. It merits a little attention. 

Volume I (Goals in mathematics for teachers' colleges) opens with two general 
chapters: "A strategy ior curriculum change in mathematics", written by (then Mr) 
Desmond Broomes, and "Goals of teachers' colleges and the implications for the 
mathematics curriculum" written by Mr Sylvester Lorde. The first of these reveals the 
seminal thinking of the project coordinator which has borne fruit throughout the whole 
of the project's history. Already, over four years before the project began, we find 

outlined "Three major tactics in the strategy of curriculum changes": 

I. A study of the curriculum at a specified period of time in order to identify 
the weaknesses and strengths of the programme at that time and to diagnose the 
problems. 

2. The induction of changes In the behavlours of the key persons (in this 
Instance mathematics tutors at teachers' colleges) who are responsible for 
maintaining the equilibrium of the curriculum at that specified period of time, by 
providing an atmosphere conductive to producing new skills without loss of 
status; by causing them to share in the shaping of objectives to be attained, In 
selecting and defining the content of the syllabuses and in constructing tests. 

3. The control of the changes in the behaviours of the key persons by 

a. providing a supportive atmosphere in each college; and 
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b. allowing each college under the leadership of its mathematics tutorto draw up its mathematics syllabus out of the materials and his experience
of the conference". 

Chapter 2 lists the five major tasks of a mathematics programme in a teachers' 
college: "to equip the students to 

1. appreciate and use the scientific method; 

2. establish criteria for determining objectives and contentf mathematics 
curriculum; 

3. acquite the spirit and extent of mathematics; 

4. develop techniques.for evaluating the mathematics prograyfte; 

5. apply the language -and concepts of mathematics.to the study of other 
subjects".
 

It will be seen that both these expositions of policy are deeply imbued with thepresuppositions of behavioural psychology ­direct your attention to producing testable
behaviours and you will produce the mental changes you desire. Here is thecharacteristic emphasis of the project on formulation, testing, modification ofobjectives and the shift of responsibility for content to the evaluator of theeducational experiment in the classroom. Chapter 1, it will be noted, shiftsresponsibility for syllabus formation from the administrator to the teachers' collegetutor, and chapter 2 shifts it further from there to the student, presumably only to beexercised fully when he returns to active teaching. 

The three college tutors who were- most articulate in their criticisms of thesestrategies regarded the project as responsible for them, although at least one of themwas present at the 1966 conference. The burden of their complaint was that this doesnot make contact with the real neetdsiof the teachers, and that the students' weaknessIn mathematics demands that a much more specific attention is necessary to content;bluntly, students cannot develop a curriculum in mathematics which they do not know.Not having been made aware of the 1967 report until after my interviews with thetutors concerned I was unable to discuss its statements with them directly. Had I beenso able, I might have been tempted to say that they had opportunity to voice theseopinions in 1966 and therefore they should not blame the project for the line it hadtaken. But it would have been unfair, because only one of them could then have beenpresent, and she was then comparatively inexperienced. As it is, I completely concurin this criticism, though I hesitate to pin the responsibility on anyone or even on anygroup of people;, there has been insufficient attention to the drawing up of a definitesyllabus, either for junior secondary schools, or for teachers' college courses inmathematics. 3SP is the syllabus de facto, but teachers are not yet sufficiently well­versed in its content. For the weaker pupils, slow learners, or what you will, no
syllabus is yet in sight. 

3. It is perhaps worth pursuing the description of the 1967 report a little further.
Chapter 3 of Volume I lists specific objectives for "suggested topics" and chapter 4,which comprises over two-thirds of the book, gives the mathematical background of

these topics. They fall naturally into three groups:
 

1. Sets, numeration systems, real numbers, algebraic expressions and
operations, equations and Inequalities 

2. Plane and space figures, Cartesian plane and space, symmetry and 
transformation 

3. Measures of central tendency, dispersion, relationship; statistical 
estimation, measurement. 

60. 

http:mathematics.to


Business arithmetic and graphs appear in chapter 3, but are not treated in chapter 4, 
perhaps because it was felt that they were already adcquately covered elsewhere. But 
the suspicion arises that the notable absence of these two important and practical 
topics from the project's activities and published materials is not unconnected with the 
absence of any treatment of them in this document. On the other hand, the treatment 
of the number system is very full, starting with the natural numbers N (undefined and 
not established in terms of sets) and developed axiomatically, even "=" being 
considered undefined. Postulate I states that for all a N, a = a ! khis proceeds as 
far as an excellent treatment of the integers Z, missing from projeGt material, but 
there Is no development of Q (where the axioms of equivalence rally do mean 
something, and relate to actual classroom needs) and no discussion Atever of R in 
spite of the heading "The Real Numbers". As an example of the style of this chapter I 
cannot resist quoting this gem: 

"it is part of the decision-making process to check all the values of tA'solution set to 
verify the truth of the open sentence". In other words, when solving.'fuations, check 
your answers. 

Volume 2 is mainly concerned with a very detailed syllabus for:.the content of a 
teachers' college course on these listed topics. A full bibliography follows; of the 142 
Items included in It, 106 are of American origin. 

I was not able to discover how far this syllabus has actually been used in the last ten 
years. Some colleges refer to it when asked what the syllabus is, but I do not think 
much has ever been done about measures of relationship (presumably, correlation), 
Cartesian space, geometrical transformations. Reluctance on the part of college­
trained teachers to introduce these topics into the schools seems to bear this out. In 
other colleges the book is merely a forgotten archive, difficult to locate. If the 
project had not stimulated the selection and development of certain of these areas, the 
report and syllabus might well have become a dead letter. In all but two of the seven 
colleges - St Lucia, and ErdistonCollege, Barbados, the college tutor has been closely 
associated with project work, if not the official island coordinator. Even in the two 
exceptions, the tutors have by no means remained detached from the projeci, although 
their syllabuses and procedures havi not been as much controlled by the project's 
needs. 

5. In short, the.colleges have not Implemented the syllabus in volume 2 of the 1967 
report, and now feel the need of a definitive syUabus for their mathematics courses; 
the reasons I believe to be among the following: 

a. The 1967 syllabus was far too long for a two-year course with students 
whose background is tenuous. 

b. Adequate literature in support of sections of this syllabus, notably business 
arithmetic, geometrical transformations, and statistics, was not readily 
available. 

C. The project workshops concentrated (necessarily) on less than half of the 
syllabus. 

d. When the syllabus was formulated, junior secondary schools were only just 
coming Into existence, and there was no very clear idea of their requirements. 

6. We may come nearer to an evaluation of the present-day mathematics 
curriculum in the teachers' colleges by looking at the latest (June 1975) final 
examination papers set by the School of Education for college students. There are four 
papers, taken by all candidates. Part 1, 11 hours, contains 53 items, multiple choice or 
short answer type. Part II, 1 hour, contains 7 longer problem-type questions, each In a 
number of parts. Question I (on a statistical experiment) is compulsory, and one 
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question must be attempted out of the other six. Part IliA, I hour, contains 25multiple-choice items relating to testing proccdures and teaching strategies, as well asspecifically mathematical questions on the structure of the number-system. Part IIIB,I hour, contains 12 questions of an essay type on teaching methods, of which 3 are to
be attempted. 

Paper I is roughly of the standard of 3SP Book 3; it does not contain q4estions on Scopeand Sequence material (e.g., groups, ordered pairs) which are not in,,5P. There are some questions which would cause the average English teacher sorn hesitation InInterpreting: e.g. "Write 480.699 ....(b) In expanded exponentialnotgtion "(i.e., as a sum of positive and negative powers of ten); "(c) in scientific notation" (i.e., instandard form). Again "The rate-pair (3,5) compares the sizes of two umbers" seems a very odd way of saying "Two numbers are In the ratio 3:1". The pr~cccupation withthe distinction between the sign and the thing signified reappears in'his remarkable 
question: 

Which of the following is.the correct meaning of kin? 

a. The abbreviation for a kilometre 
b. The abbreviation for kilometre and kilometres 
C. The symbol for kilometre 
d. The symbol for kilometre and Idlometres". 

I think my vote goes for D, but does it matter? 

Paper H iseasy 'O level material, apart from the compulsorystatistical question (oncomparing two means), which is distinctly more difficult, but only one other question
has to be done. 

The main thrust of the rest of the-"examinatioj appears to be directed towards makingthe teacher into a curriculum researcher, and thus accords with one of the mainobjectives of the project. It is obvious that the philosophy behind the project hasstrongly influenced the training -*proramme implied by this examination with Itsemphasis on structure in the part concerned with content, and on continuous 
assessment in the part concerned with methodology. 

7. In miny teachers' colleges the project modules now form part of the curriculum; 
now that the teachers' guides have been completed it is to be hoped that theythemselves will be used as texts for both content and methodology. The lesson noteswhich they incorporate lay considerable stress on the use of apparatus and practical

aids, whose almost total absence in school classrooms has been a disturbing feature of
my Investigations. It is too early to say whether these guides will find extensive use,
but one would hope that every college student could possess a personal copy of each of

them; I fear though that the cost of production and the problems of distribution would
 
make this ideal unattainable.
 

8. The relation of the college mathematics tutor to the project differs from islandto Island. In some cases they owe their training and postion to it. The project, with Itsemphasis on teacher participation, was able to identify teachers with mathematicalcompetence and powers of leadership, to introduce them to opportunities of further
training, to bring them to the notice of their Ministries of Education, and now reaps
the benefit of seeing them in key positions in the teachers' colleges. 

9. In some cases the mathematics tutor in the teachers' college Is officially chargedwith responsibility for curriculum development in the schools; even where this is not so, he may have a good deal of influence in a small island where he may be one of veryfew people who have any tertiary mathematical training. It is therefore gratifying tobe able to report that the tutors are committed to the project and have welcomed ItInto their system. Even when they are critical, it is the welcome criticism of friends,not the destructive criticism of outsiders which they offer. Conscious of the project's 
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do they regard it as an intruderweaknesses, they want to make it better; in no case 
cases they have been critical of thewhose influence they wish to destroy. In some 

methods of an individual consultant or coordinator; it would indeed have been 
felt that they regard it as "oursuspicious if it were otherwise. But I have always 

project"; the fact that the project has gained this cooperation and affection in the 

insular society of the Caribbean deserves the highest praise. 

5.3 Curriculum development. 

1. The project's view of curriculum development has already beeereferred to a 

number of times. It has been expounded by Broomes in papers aire y quoted, in 

references (9) and (18). In this last paper, responsibility for curriculum development is 

spread across three "clusters of activities"; that of the classroomr teacher, the 

teachers' college, and the curriculum unit. The activities are ttvie, forming a 

repetitive loop: 

I. Identifying andformulating principles underlying
 
classroom learning'. -.
 

2. Designing lessons and units based on principles.identified-:
 
or created
 

3. Testing units and lessons and their effect on pupils and
 
teachers
 

Once again we notice the emphasis on the learning process, and the absence of any 
reference to identifying the mathematics to be taught. But our Immediate task Is to 
discover whether the project is achieving Its stated objectives; is the curriculum 
developing? 

2. Of the three clusters of activity, that of the curriculum unit has now ceased. 
The teachers' colleges are too concerned with the overriding need to provide their 
students with a minimum knowledge and understanding of basic mathematics to have 
much time for new designs; but :thc-potential is there when need and opportunity 
arises. What of the teachers? -

In some areas good work is being done in the development of new material. In Antigua 
a booklet on probability experiments is in production; one school in St Lucia is devising 
practical activities in geometry for C streams; a remote primary school in Dominica 
has produced a small booklet on multiplication and division of fractions. But teachers 
In isolation find it difficult to do very much. Wherever I went, I found the need 
expressed for conference, collaboration, conversation with other teachers facing 
similar problems. Isolation and insularity are the great enemies of progress; the 

reluctantproject was able to offer means of overcoming them, but the Ministries are 
to do much about it, especially where finance is involved. Teachers need the stimulus 
of meeting together to discuss their --roblems; the warmth of the welcome accorded 
to my wife and myself seemed to be b.:nerated by more than mere politeness. 

3. The activities of the Caribbean Examinations Council, of which I shall say more 
In Section 7.3, are encouraging teachers to re-assess the needs of their pupils, and to 
press for new methods of examining which could be more suited to their capabilities. 
Wherever possible I tried to encourage the view that the function of an examination is 
to register the achievements of candidates rather than demonstrate their failures; that 
an examination in which over 80% of the candidates failed provides little information 
beyond that of its own unsuitability, and that the C.S.E. method of examining and the 
Inclusion of project work in the assessment was at least worthy of consideration. One 
Island, Indeed, not in the project area, has already introduced a C.S.E. examination 
linked with a U.K. examining board, and it seems likely that other territories will 

obvious considerable responsibility onfollow suit. It is that this will throw local 
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teachers in the framing of syllabuses and assessment procedures, especially if theMode 2 or Mode 3 examining schemes are chosen. 

4. A possible forum for discussion and the generation of Ideas for curriculumdevelopment is the professional association. To the best of my knowledge, only inBarbados does any professional association of mathematics teachers exist. TheMathematical Association of Barbados has been recently revived and is alreadyshowing signs of vigorous life. It holds monthly meetings, publishes a jqurna, and has agrowing membership. So far it is largely confined to the more conser-.ive section ofthe educational system, but a number of primary teachers Oarticipat and it holdsconsiderable potential for the future. Part of its work is unobtrusivt assistance toteachers with the content of unfamiliar portions of the modern mathematics syllabus;part again with practical lesson organization. Given wise and imaginable leadership,
it could do much to bring teachers together in a creative community. -hope that suchassociations will spring up of their own accord In other territorles,t is useless toattempt o'ficially to engineer them. 

.. When all is said, however, there remains with me a feeling that - clear sense ofdirection Is lacking. It is partly that general educational policies vallate too freelywith changing political administrations. But at least some contribution has been madeby the project's own strategy. In designing a course for the University of Southamptonon "Mathematical Curriculum Studies", Griffiths and Howson (21) stated their viewthat "a rather rigidly formal curriculum must first be designed even if there are giftedteachers available who can develop their own classroom methods of treating thematerial. Some such teachers refuse adamantly to use printed textbooks butnevertheless they surely need -some kind of blueprint before they can actually go intoaction". Realities in the Caribbean. situation force me to assent to this view. Thegifted teachers are there; the lack of textbooks is often a matter not of choice but ofeconomic necessity; but the blueprints are tentative and incomplete. Scope andSequence is only partly successfuj as a blueprint for second and third year work Injunior secondary schools; 35P itself.is'a better one for the upper streams, while for thelower streams Scope and Sequence has diverged in the wrong direction, teachers arenot using it, and even a tentative experimental blueprint has not really been devised.Everywhere there is a cry for help.: Frhn whence shall help be found? 

6. Any approach to an answer must be made in the context of the whole educationalsystem, not solely in the realm of mathematics teaching. This is a. major enquirywhich I am not competent to undertake, but perhaps a few guidelines may be suggested
here. First, a negative answer from within the Caribbean itself. 

Every year there takes place the Eastern Caribbean Standing Conference on TeacherEducation. This is a most valuable conference of education officers from the variousMinistries, principals of teachers colleges, and the staff of the School of Education ofU.W.1. The Conference for 1975 was held in Grenada in April and its report has justbeen Issued. One of the papers was read by Dr R V Goodridge from the In-ServiceDiploma course staff at Cave Hill, and concerned "The teacher training component ofthe curriculum development strategy" (22). In it he says, inter alla, "very few teachersIn initial training can be turned into curriculum developers or even be brought toperceive themselves as having the freedom in their schools to effect meaningfulchange':. Iagree with this judgment. Indeed, in an African territory with which I amfamiIiar, a very similar attempt at curriculum development in mathematics failed, nodoubt largely because the political regime was unfavourable towards so-called"progressive" developments in education, but also at least in part because undue hopeswere placed in the renewing powers of the graduates emerging from the college ofeducation, and too little attention was paid to the need for securing the cooperationand sympathy and developing the latent expertise of the older established teachingforce in the schools. Enthusiastic new teachers are a stimulus to any educational
system, but salvation will not come by these alone. 
The second negative answer seems to be that a too rapid attempt to change teaching 
methods is also doomed to fal. Perhaps the project expected too much In this 

64. 



'"The realdirection. In their book already referred, Griffiths and Howson warn (23): 
reasons which underlie the non-acceptance of discovery methods are constraints within 
the educational system - external examinations, and the lack of suitably qualified 
teachers. Discovery methods make considerably greater demands upon teachers than 

The teacher is no longer the director of the classroom situation,do conventional ones. 
proceeding along well-worn paths, but is now the manager of an educational enterprise 
which will never work in exactly the same way two years running. Not only are the 

morerecurrent demands upon the teacher greater, but he will require different and 
extensive initial training to ensure that he is capable of becoming theialter rather 
than the victim of the method. No wonder that past attempts to el:ourage such 

teaching techniques have often failed. The constraint *Wf external 
in secondary schools, where the difficulties ofexaminations ...... still remains 

teaching by discovery methods against the schedules of the GCE- examitations are too 

readily apparent". "The constraints of the external examinations, -nd the lack of 

suitably qualified teachers". If these operate in supposedly progressive.England, they 

operate far more crushingly in. the Eastern Caribbean. Realisti. curriculum 
development must come to terms with these constraints. One of the most successful 
projects in England has been the*SMP. One reason for its.success wai'that its initial 
attack on the existing system was three-pronged; it sought to reforr . the curriculum 
(in the sense defined by Broomes of what the teacher does in the classoom), to devise 
its own examinations, and to provide in-service training of the workshop type for all 
participating teachers. 

Dr Goodridge's paper seems to me so important that it should be studied in the 
a little further. He urges a fundamental re­original, but I would like to quote it 

examination of the approaches to curriculum development, and stresses the importance 
aof teacher-training institutions and programmes in it. He then- makes number of 

to spring from past, maybe even from recentlyconditional statements which seem 
past, experiences. He says "it will be difficult to achieve this objective if Ministries 
take the view that they deal with real problems and teacher training institutions deal 
with theory, and if there is not more communication and understanding on both sides, 
and the maximum of feedback between Ministry curriculum supervisors or subject 

" The situation is not helped either if Ministriesspecialists and teachers' college staff. 

expect teacher training instititlibns to respond to the development
 
strategy .... (when) teacher training personnel are not involved at base level in
 
planning curriculum projects and strategies". Then, in a self-critical vein, "Teachers'
 
training institutions can hardly achieve a central position in the development strategy
 
If the School of Education behaves as if the very real problems of teachers' colleges
 
will disappear when the School of Education runs ad hoc courses for college staff....
 
or If cooperation and collaboration are defined as existing only when teachers' college
 
staff do what School of Education staff wish them to do".
 

Finally he advocates increased attention to in-service training, Including day-release
 
for participation in workshops of the type with which the project has made us familiar;
 
retraining of school heads and senior personnel for the organizational changes involved;
 
better use of experienced and overseas-trained teachers: and the establishment of
 
teachers' libraries and resource centres.
 

I am convinced that this line of thinking is fundamentally sound. It is heartening to 
It would be tragic if for lackfeel that in some ways the project has pointed the way. 

of funds or enthusiasm the present situation became ossfied. The project has 
Identified able and experienced people who know the proble.is and the needs at first 
hand, and should be encouraged to continue with the work of development. Give them 
the tools, and they will finish the job. What some of those t,;ols might be I will suggest 
later. 
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3.4 An island-by-island survey 

The islands are taken in alphabetical order, and the report on each is divided under 
eight heads: 

a. Geography and communications 
b. Secondary schools 

c. Examination structure 
d. Distribution of project schools 
e. Relation of the administration to the project 

f. Relation of the teachers' college to the project 

g. Project activities in the schools 
h.. Results of the statlstical test. 

Full statistical data are given in Sections &lIand 8.2. 

It Is perhaps necessary to emphasize the subjective nature of the value-judgments inthis survey, which commit no-one but myself. It can be extremely annoying whensomeone makes sweeping generalizations on the basis of a fleeting visit. I am all tooaware of the superficial nature of my acquaintance with these fascinating territories,the brevity of my "whistle-stop" visits, and the tentative quality of myanimadversions - "conclusions"'is far too strong a word to attach to them ­which I am very ready to withdraw if further information would show them to be erroneous. 

ANTIGUA 

a. Antigua has an area of-280km2 and a population of about 65,000. Exceptfor a concentration of volcanic hills in its south-west corner, it is a low-lyingcoral island. Roads and communications are good, and no point is more thanabout an hour's drive from the-cpital, St John's. 

b. There are two ancient grammar schools, Antigua Grammar School andAntigua Girls' High School. Originally single-sex, they are now both co­educational, having been combined into what is effectively a single schooldivided by age, the lower forms being in the Grammar School and the upper inthe Girls' High School. The names, however, have not been changed. TheAntigua Girls' High School boys are not very happy with this nomenclature.There is also a newer grammar school, Princess Margaret, which shares some courses with AGHS. Both are in the project. There is a technical school, and six"government secondary schools", four of which are in the project. These arenominally junior secondary schools, but some have a selective entry and somehave '0'level forms. One of the largest, Pares, outstanding also for its corporatespirit and its esteem in the local community, is developing a technical side alsoand is the most truly "comprehensive". In addition there are eight privatesecondary schools, two of which are taking the Scottish (SMG) mathematics 
course and enjoy a good reputation for success with it. 

c. Full details of the examination structure in Antiguan schools was notavailable to the author at the time of compiling this report. It is clear, however,that there is great pressure on all secondary schools - including the juniorsecondary schools ­to enter a very high proportion of their pupils for GCE 
' Level. 

d. The two (urban) grammar schools, the rural comprehensive school, andthree oi the junior secondary schools are In the project. One of the 3SS's Is on
the outskirts of St 3ohn's, the rest are rural. 
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e. The project consultant, Miss Evie Davis, lives in Antigua and enjoys the 
confidence of the government administration, as is demonstrated by her recent 
secondment to act as headmistress of AGHS which was felt to be in need of firm 
control. The project has been warmly received in Antigua and continues to be 
valued highly. The mait, problem in this territory is the high prestige value 
attached to '0' level and the insistence on '0' level passes as the gateway to 
employment. I have given elsewhere the actual pass-rate figures in mathe­
matics, which were greatly overestimated by the government offi_s with whom 
I spoke. It seems important to give a sense of achieverment and i value to the 
community to a far larger proportion of the school populaticc the all-too 
conspicuous problem of vandalism seems not unconnected with thisi In addition, 
the schools contain a disproportionate number of girls, which IwasIbld reflects a 
general demographic imbalance. Antigua seems to merit sociologTal study. 

f. In Antigua is located the Leeward Islands Teachers' Training.ollege, which 
also serves Montserrat, Tortola and the Turks and Caicos Isl3mds. The tutor, 
Mrs Margaret Twidale, is a Peace Corps volunteer. She has long-been associated 
with the project, is very open to its non-American components,_nd isa valuable 
source of creative ideas. LITTC has a large number of first-iar entrants who 
have not the standard 4'0' level passes for entry; in particular there are 69 
students taking mathematics, only 5 of whom have an '0' level pass in the 
subject. This makes the tutor very conscious of the need for lectures in straight 
content of the mathematical syllabus, and anxious to extend the college course 
by at least a year. An alternative tried elsewhere might be to conduct a pre­
college '0'-level course, -rather than an in-college course as at present, stiffen 
the entry requirements and raise the standard generally. -But as the college has 
only this year moved to a full two-year course, this may take time. The removal 
of the consultant from the mathematical scene is a matter for regret, and 
Antigua Is anxious to have. a full-time mathematical coordinator appointed. 
Suitable persons are avalable. The college has a good library, is pleasantly 
situated on a hilltop, with a dormitory for 50 students. It would make a good 
centre for a teachers' vacation. course, and Antigua is seeking a seminar in 
programme construction for th&Yower streams in junior secondary schools. This 
Isa crying need, and I would strongly support the request. 

g. I was able to visit all six project schools and to observe -a ihumber of 
lessons. They provided some of the most encouraging experiences of my whole 
tour, and some of the most disappointing. In over half the schools children were 
actually buying new copies of the project modules; 3SP workbooks were in use In 
some, and were being bought in preference to the textbooks. In one school at 
least, new material has been and is being developed; I have already referred to 
the teacher who isholding classes every week for his colleagues. The pressure of 
'0' level is as great as the results are poor; there is thus a strong tendency to 
play safe and revert to traditional work in all but the top streams; only one 
school at present is offering syllabus C, though others hope to. One school isso 
full that it works in shifts, and the physical condition of two others was 
depressing in the extreme. Demand for secondary education is high, attainment 
Is often low, and trouble is being laid up for the future. 

h. Full discussion of the statistical tests, and in particular of the difficulties 
associated with the affective test, must be left until section 8.7. However, It 
will be useful to summarize here one or two salient features of the results for 
particular islands, where it is possible to Identify them. 

Antigua's results In the cognitive test were rather disappointing, apart from the 
top third year class at Princess Margaret. The affective test revealed a fair 
degree of commitment to mathematics; while most of the responses to this test 
were confused and showed very low vectors (as in all the islands), it is 
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noteworthy that Pares and to a lesser extent Clare Hall showed an open-endedattitude to the subject, and the upper class at Pares showed a preference for itsexploratory aspects. 

2. BARBADOS
 

a. Barbados# with a population of a quarter-million packed into an area of
430 km2 , Is the most densely populated of all the islands. More significantly, itIs distinguished by its long history of uninterrupted British rule from 1625 to itsIndependence in 1966, its parliament, dating from 1639, being the third oldest inthe Commonwealth. Geographically considered, it is a coral island, apart from afew ancient rocks outcropping in the north-east, rising in a series of terraces to amaximum height of just 1,000 feet.over A close network of excellent, thoughrather narrow, roads covers the island. Buses connect all parts with Bridgetown,the capital. 

b. There are 10 "older secondary" (grammar) schools, four of which have sixthforms and share some of the ancient traditions of English public schools. Thereare also 10 "newer secondary" schools, formerly called "comprehensive", but inreality multi-lateral; transfer to these from the primary schools is automatic Inthe parishes where they exist, but some parishes have none, and all-age primaryschools continue. The government also assists 19 private schools, and there is asixth-form college. There 118 primaryare schools, so that there is onesecondary school to every three primary schools; compared with others, theIsland Is educationally well-equipped. 

c. There is a common entrance examination, taken at age I1+, for entranceInto the older secondary schools. Five of these enjoy such prestige that theyhave first choice of entrants, before even the other "older" secondaries. Sincetheir classes are smaller than those in the others, this has engendered strongfeelings, and the selection procedure is at present under review. A report (theShorey report) has been privately circulated, but although its contents are widelyknown it has not yet been officially made public; its proposals are more equitableand therefore less popular with some privileged groups. There is also a schoolleaving examination at 14. 
schools it may 

which is taken by primary schools. In the secondarybe used at the discretion of the headmaster; where there ispressure on space, as in the urban schools, it is used to regulate entry intoForm 4. 
Comparative figures for this year's allocations to secondary schools are availableand may be of interest. The Common Entrance examination Is in two parts; tosit part 11one must reach 45% in Part 1. Either part may be taken at age
10 or 11+. 

CE Entrants; Boys 10+ 11+ Total Girls 10+ 11+ Total Grand Total 
Part 1 2917 2406 3323 2882 2232 5114 10437 
Part II 647 724 1371 918 1190 2108 3479 

Two noteworthy features are: (a) only one-third of the candidates achieve thequalifying level of 45%; (b) the girls are 1.53 times as successful as the boys ­adifference which is highly significant. But there are actually fewer places forgirls than for boys in the older secondary schools. 

The figures for allocations to these schools in 1975 were as follows:
 
Boys 10+ 
 11. Total Girls 10+ 11 Total Grand Total 

383 78 461 273 
 63 336 797 
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In addition, about 400 bursaries were given to independent secondary schools, and 
the total entry to the newer secondary was 3,359. Summarizing, abotit 18% of 

the school population in any year get into a "grammar" school at 10; the rest try 
again a year later, and a further 3% succeed; about 60% go to the newer 
secondary schools, and the remaining 20% either go to independent secondary 
schools, or remain in the all-age primary schools. Of the grammar school 
scholars or bursars, about 70% sit '0' level maths and about 40% of these pass in 
it; that is, about 6% of the whole year-group. 76 in all sat from the newer 

a tiny trickle. These are the Cambridgesecondary schools, and only 10 passed; 
GCE figures; it is possible that a few of the newer secondary schools take the 
London examination, but it cannot be very many. It is obvious that once again 
the needs of '0' level courses should r.ot be allowed to influence the newer 
secondary schools' curriculum. Apart from a radical change of policy, which is at 

present unlikely, they are not, and cannot be, trly comprehensive schools. 

d. The schools selected for the project originally included one selective girls' 
school and one boys' school, but they quickly withdrew. The project was planned 
to operate in five of the newer secondary schools; two single-sex urban schools, a 
co-educational urban school, and two mixed rural schools. 

e. Rightly or wrongly, the administration in Barbados has felt that the project 
was less than essential in the educational system. Many of the schools were 
already working to a modern syllabus in mathematics, using either the Scottish 
(SMG) texts, or the series first devised for use in English preparatory schools by 
Clayton and Straker. It seems not to have been properly explained that the 
project might have been helpful with the lower streams in the newer secondary 
schools, whose diet was arithmetic only. Barbados of course is not alone in this. 
Instead, the materials were tried in the upper streams and thought to be too 

Two workshops planned to take place in Barbados during the constructioneasy. 
stage had to be cancelled at the last minute, owing to administrative difficulties. 
When an island coordinator for the project was appointed, he found his time too 
fully taken up with the needs of primary schools. One gets the impression that 
the special needs of the newer secondary schools have not always been 
appreciated. 

f. The teachers' college, Erdiston College, was founded in 1948, and thus 
antedates by many years the Institute of Education at Cave Hill. By the time the 
project came along, its traditions were well established, and later developments 

to suggest that It did not find it easy to accommodate the newcomer. Itsseem 
tutors were associated with the writing of draft modules as in other islands, but 
there seems to have been insufficient coordination between the college and the 
schools. The college tutors are not responsible for any supervision of work in the 

seem to be limited to teaching practice. Since theschools, and their contacts 
educational system is more sophisticated than in other islands, the project pilot 
classes may well have been unadvisedly chosen; what actually happened was that 
they found the draft materials unsuitable - they considered them too easy, I was 
told - and in many cases the designated project teachers were not teaching the 
allocated pilot classes. It is perhaps also unfortunate that it was the fated 

was to have been developed in Barbados. Many factors"Fractions" module which 
seem to have contributed to the result that the college has only had the most 
tenuous links with the project's work in the schools. At the present time, the 
college tutors use only the later modules on statistics and mappings, and there 
does not seem to be any intention to use the teachers' guides as part of the 

the film and thecurriculum. On the other hand, they have made good use of 
The need is recognized tofilmstrips, and interest in the project is not lacking. 


teach students the content of the JSP course, and similar courses which they will
 
meet in the schools.
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g. The project modules are in use for remedial work in one or two of theoriginal project schools. The governinent now provides for textbooks to be issuedfree to pupils in all secondary schools; unfortunately this announcement wasmade after schools had placed their orders for this year, so it was not possible tosee what books they would choose with their new fromconstraints. freedom financial3SP, SMG, Clayton and Straker are popular textbooks for the upperstreams; the lower streams seem always to do only arithmetic. It is possible thatsome modules may be orderea, but they are not well-known in some of theschools. Since I was based in Barbados, I was able to visit and to spend sometime in each of the project sctools and to observe many lessons. Most of theseawere of very formal kind, and I received an impression that teachers wererather less in touch with their pupils than in some of the smaller islands. Oneteacher, conscious of this herself, suggested as a possible reason the largeturnover of teachers arising from the fact that many of them are simultaneouslytaking training courses or waiting to get into the teachers' college. I do not thinkthis is worse than elsewhere. The schools are very large, classes are large, andpersonal relationships are difficult in consequence, especially for Inexperienced
teachers. 

The Ministry of Education is in process of "Installing" syllabuses into the primaryand newer secondary schools. These have been devised by committees and aresubject to revision. But it seems unfortunate that the majority of teachers havenot been involved in producing them: with this "central dissemination" mode ofcurriculum development, much in-service training will be necessary.primary syllabus is unashamedly modern, and 
The 

indeed calls itself ."newmathematics". It also says that it is for A and B streams only; once again thelower streams are passed over. The secondary syllabus follows much the samelines as the project modules, and has obviously profited from experience of them.It Is in many ways an improvement on them; it treats integers before decimals,and fractions last of all, emphasizes graphs, and has many practical suggestions.Since the former project coordinator is involved in helping teachers to use thissyllabus, and will presumably also be concerned with its revision, something goodcould come out of all this. Dare one hope that the Mathematical Ass,>.iation ofBarbados might one day produce its own "Mathematics eleven to sixteen"? ThereIs plenty of talent; what is needed is co-operation. 

h. Results on the cognitive test were good, with a distinct gradient downwardsfrom the urban to the more rural schools, as was to be expected. Commitmentto the subject Is very varied and is not correlated with cognitive ability; thehighest level of commitment was found at West St 3oseph, where there is also ahealthy professional regard for the subject. Scores on the other vectors wereuniformly low, probably betraying a casual attitude to the questions and possiblya misunderstanding of their meaning. This was one of the islands where it waspossible to attempt a comparative study of project and non-project classes; nogreat difference is detectible, but the best results seem to occur in those classeswho have combined project work with another more conventional approach. 

3. DOMINICA 

a. Dominica is the most sparsely populated of the Islands; its population of
about 70,000 Is spread over 750 km 2 . It consists of a range of volcanic mountainsfalling steeply to the sea, intersected by deep valleys, some of which containsizeable rivers. Roads are poor, and in their untarred portions subject to erosionand the hazards of fallen rocks. Communication is therefore difficult and it maytake all day to get from the capital, Roseau, to one rural school and back again.It has proved next to impossible to get teachers together In one centre for aworkshop, and there have usually been two centres, one at Roseau and one atPortsmouth in the north. 
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b. There are 2 government and 3 private "grammar" schools, a small sixth­
form college and a technical school. There are 5 primary schools; this seems a 
large number for a small population, but it is because of the very scattered 
distribution of the villages and the poorness of communications. There are no 
junior secondary schools as such. Portsmouth was built as a junior secondary, but 
has oecome selective. Five primary schools have been designated as junior 
secondaries, but the change is at present one of name only. None of them is 
linked with the project. 

c. The Common Entrance examination for selective schools is taken between 
the ages of 1!and 13; many children sit it twice. There is no set syllabus. The 
school-leaving age is 15, and there is the usual school leaving examination; once 
again there is no syllabus for this. When I enquired about this from the Ministry 
of Education, the answer was given that the syllabus was "the work developed by 
Mr Payne"; the embodiment of this in Scope and Sequence was felt to be 
sufficient. The schools however seemed unaware of this; copies of Scope and 
Sequence were not available even in some of the project schools, and some were 
devising schemes of work on their own based on experience of past papers. The 
selective schools are geared to Cambridge or London '0' level. They contain 
2,300 pupils; the total '0' level GCE entry in June 1975 was 830, and the number 
of subjects passed was 1,026, an average of 1.2.5 per candidate. This however 
Includes teachers, private cai-Aidates, and the sixth-form college; 715 subject 
passes are recorded for secondary schools, but the total entries are not given; 
they can be estimated as approximately 600. The total passes in mathematics 
were 40 from the secondary schools, 4 from the sixth-form college, and 8 private 
candidates, mostly teachers. This is only about 2% of the year-group. These 
figures are profoundly disturbing. 

d. The project has been operating in the government grammar school in 
Roseau, the selective secondary school in Portsmouth, a private 
(Roman Catholic) primary school in Roseau, and two rural all-age primary 
schools. They are all on the western side of the island, and can be reached by the 
main road along the leeward coast; but even this, after heavy rain, is no mean 
undertaking. 

e. The Ministry of Education has great faith in the project, and has depended 
on It for guidance in its post-primary mathematical education. Consultants' 
visits have always been welcomed and workshops encouraged. George Forde was 
able to hold two series of workshops for teachers in all primary schools, not 
merely those designated as project schools, by special request from the Chief 
Education Officer. In addition he reports (24): "On the average each of the 47 
teachers who have been attending workshops meet about five other teachers at 
least five times a term for an average period of two hours. This means that at 
least 200 teachers from all parts of the island do come Into contact with the 
Ideas and strategies of the workshops". But now that the funding of such 
activities by the project has ceased, the Ministry's budget for education is so 
restricted that they are unable to provide a coordinator for mathematics in the 
schools, and it is doubtful how much will continue on its own momentum. 

f. The teachers' college has been In existence for two years. It has an 
enthusiastic principal, and Is occupying pleasant and efficiently designed new 
buildings. The mathematics tutor was formerly teaching, and acting principal, at 
one of the project schools. The college runs an '0' level course for teachers 
before they can enter the professional courses; this is a one-year course to 
'0'level In which Cambridge syllabus C is offered and SMP books 4 and 3 are 

used, as well as JSP 1-3. (Dominica is one of the Islands where the existence of 
3SP books 4-5 is not known). There are 24 students in the professional course of 
two years; 18 have an '0Clevel pass in mathematics. The one-year pre­
professional course Is thus paying dividends. Owing to problems in distribution, 
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the college had not yet seen the projects teachers' guides, but intended to use themodles; both tutor and the two-year course were new at the time of my visit.The library is still small but has been very judiciously stocked - better somany larger ones. than.With its capable staff and manageable numbers, the collegehas great potential. 

g. The schools are all so different that they must be considered separately. 
1. Dominica Grammar School In Roseau is a school of nearly 600 (three­stream) with a predominance of boys. The project materials are not nowused in the school. It has two main problems in regard to mathematics: anover-loaded curriculum (two foreign languages and three different "socialstudies" components in Form 1,for example) results in only 140 minutes perweek being devoted to the subject; and a confusion of textbooks (bothJSP 1-3 and SMP 1-3; SMP 3T, SMP Y and Z) makes for lack of propercontinuity. The acting headmaster is concerned about both these matters,but most of the teaching load in the upper classes is carried by one VSO andthere'ls a lack of trained staff in the early stages. 

2. Portsmouth Secondary School has 345 pupils and runs courses up toCambridge '0' level; it offers syllabus C for mather,atics. The school usesJSP 1-3 and 4s; both 3SP workbooks and project modules are in use. It hasthree mathematics teachers with A levels. Its past record has not beenvery good (it had no '0'level passes last year in mathematics) and it suffersfrom its remoteness; for example, the top class travel by bus to Roseauevery Saturday to do their Science practicals, since Portsmouth has noproperly equipped laboratory. Its new principal and his staffenthusiastic; once again, the are alikeschool has potential, as yet not fullydeveloped. 

3. St Martin's Primary School. This is interesting, because it is the onlyprivate primary school in the project. Mathematics is in the charge of ateacher with no professional training, but an '0' level pass in mathematics.I was privileged to see her teaching; the children were sharing modules,working on their own in pairs. In the course of the lesson they had tochange groups and 
efficiency. 

did so at a word with complete and well-practisedThe whole lesson was a model of what a project lesson ought tobe. This same teacher coordinates a team of six who devise their ownschemes of work. This school will try to buy the printed modules; givencontinuity of staff, the future for project work seems assured. 0 si sic
omnesl 

4. Colihaut Primary School is a village school with about 280 pupils; allIts teachers come from the village. There are less than 50 children in its"senior" classes. There are no textbooks, and no modules. Copies ofMappings and Statistics were on a shelf, unused; they are obviously tooadvanced for a school such as this. Regrettably the school seems to havereverted to a traditional programme;, but it is a happy place, and the
village Is proud of It. 

5. Paix Bouche Primary School is about the same size, but much more remote; it isperched in the mountains with a breathtaking view. The Principal is aHe arranges for school to end early one day a week so that he 
mathematician. 

for teachers. can conduct a workshopWork-cards and new materials are still being produced here, classes workin groups, and modules are used, in spite of the fact that the copies have at some timebeen nibbled by mice (as have most of the modules in the iWand, obviously while lyingaround awaiting distribution). The walls are decorated with charts and children's work.The project's seed fell on good ground here and has brought forth fruit a hundredfold. 
Dominica then, though hampered by the difficulties of its terrain, and the meagreness 
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of its resources, has considerable undeveloped potential. Junior secondary schools are 
still at the drawing-board stage. I was honoured with an invitation to address the 

ascommittee met to consider them; I emphasised the dangers of regarding them 
a mere truncated '0' level curriculum; I urged the"grammar-schools manqu~s" and of 

need to consider the lower streams and the local and practical aspects of education; 
that it was better to proceed slowly, ensuring a body of suitably trained teachers who 
would have some security of tenure in the new schools and could build up the essential 
esprit de corps. I was given a very sympathetic hearing. 

h. The statistical results, which only came to hand after the previous sections 
were written, tend strongly to confirm the impressions there recorded. 

a good averageDominica's achievement on the cognitive test is very moderate; 
score was recorded from Portsmouth, with its selective entry, and low scores 
from the rural primary schools. St Martin's is not outstanding, but quite 

But it is the affective test which iscommendable for an all-age primary school. 

most interesting; both St Martin's and Portsmouth show a high level of
 

Questions havecommitment, but they also show high scores in the other vectors. 
been answered thoughtfully and consistently and each school contains a majority 
of pupils in the sampled classes who prefer an open-ended discovery approach to 
mathematics rather than an emphasis on mere technique. Scores in the rural 
schools are low, but it is perhaps significant that the one with the higher 
B vector (tendency to experimental methods) has also a higher level of 
commitment and a higher score on the cognitive test. 

4. GRENADA. 

a. Grenada, the most southerly island of the Antillean chain, has an"area of 

310 km2 and a population of close on 100,000, which makes it the second densest 
In the group. It is another mountainous, volcanic island, and, like Dominica, Its 
airport Is across the mountains from the capital, on the flatter land bordering the 
east coast. Vegetation Is dense, and the air spice-laden and languorous; nutmegs 
are a principal export. Communications are not. good, though better than 
Dominica; roads are tarred, but often full of potholes. 

b. There is a boys' secondary grammar school, over 100 years old, In 
St George's; one junior secondary school, and for the rest the territory relies 
heavily on independent church schools, mostly Roman Catholic and Anglican. 
There Is a junior secondary school in the dependent island, Carriacou, which I was 
unable to visit. 

c. The Common Entrance examination may be taken between the ages of 11 
and 14; It therefore occupies the work of some streams in the junior secondary 
school and the senior classes in the primaries. Syllabuses were drawn up for the 
school leaving examination some time ago, but it was stated that those who now 
set the papers were out of touch with the activities and materials of the project. 
On the other hand the junior secondary schools seem not greatly affected by 
N' level pressures. 

d. The project has operated In the Grammar School (Grenada Boys' 
Secondary), the two junior secondaries, and one Roman Catholic all-age primary 
school. In addition, under the influence of the project's senior consultant, who 
lived In one of the villages, a group of teachers from primary schools near the 
small town of Grenville began. to use and, indeed, to write, project materials in 
their schools. In particular, two primary schools, Tivoli R.C., and Belair, 
formerly Presbyterian, but now under the Ministry of Education, can really be 
counted as project schools and were tested as part of the statistical survey. 
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e. The administration in Grenada has been hampered by political upheavalsand its attitude to the project is somewhat ambiguous. In the past the SeniorConsultant has reported that while no difficulties were put in his way, fullfinancial support has not always been forthcoming. At the moment there is nomathematics tutor at the training college and there seems to be nospecifically charged with supervision of mathematics 
officer 

in the schools. Untilconditions are more settled in Grenada the situation is unlikely to improve. 
f. The teachers' college has supported the project wholeheartedly in the pastand its mathematics tutor was island coordinator. Since his departure from theisland, the college has had no mathematics tutor and is now able to do very little.Some teaching of content is undertaken by a teacher from the technical college,but there is little that can be done in the way of specific project-stylemethodology. The library also seemed to be very poorly equipped. 
Teacher training is an urgent need in Grenada, and teaching needs to be made amore attractive career. With so few government secondary schools there Is littleInducement for teachers to better themselves professionally, and in the privateschools there is often no guaranteed pension, so that teachers try to move onelsewhere. 

g. Against this rather sombre background the project schools for the mostpart scintillate with activity. The effect of the Senior Consultant's longresidence in the island, and the work of the Tivoli Production Centre, is stillobvious and excellent work is continuing in all the project's primary schools;modules, JSP workbooks and other readers are still in use, and the staff areenthusiastic about what the project has done for them, though pessimistic abouttheir ability to continue at the same level in the future. The grammar school ischanging to Cambridge syllabus "C"and phasing out its syllabus "A"work; it isusing the 3SP texts, although the first book is found to be difficult for its intake.The one junior secondary school on the main island, however, has found readingability in the main too low to use 3SP books, and is also conscious that its upperstreams are taking the Common Entrance examination for the second or thirdtime, so that project activities have come to an end, and the modules have allbeen expended. 

h. Though the general level of achievement in Grenada on the tests was low,the project seems to have achieved a relative measure of success, in that the tworural primary schools which have been fully committed to it have done as well astheir urban non-project counterpart. By contrast the results from the ruraljunior secondary school which has not fully used the project's materials and
methods are disappointing. Level of commitment is low, and, apart fromSt John's which shows a slight preference for experimental teaching, there Isinsufficient evidence to draw any further conclusions. Probably many of thequestions were not understood. 

3. MONTSERRAT 

a. Montserrat is a small iland of area 100 km2 and a population of just over12,000. It is volcanic In origin, but its contours are smoother than those of theWindward group and there is much open grassland. Its rainfall is high and theresulting greenness has earned it the well-merited title of the Emerald Isle.Communications are reasonably good; as usual, the airport is on the opposite sideof the island to the capital, flat land for a runway and sheltered harbours beingIncompatible requirements. Laneliig is an adventure, because the runway is on aspit of land below rugged cliffs and a last-minute turn Is necessary to reach it.Montserrat has the distinction of being the only territory In the group remainingas a British colony, and, at present, content to remain so. 
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b. The Island has only two secondary schools; a selective entry school at 
Plymouth, the capital, and a junior zecondary sclhol just over two iles away at 
Salem. There is also a technical school. 

There is the usual Secondary entrance examination taken between the ages 
of 10 and 12; three attempts are thus allowed. Entry to the junior secondary 

streams sit the 

c. 

school is automatic, from its catchment area, at 12; the upper 
school leaving examination at 14+ on which a further selection is made for the 
Plymouth secondary school; in addition there is a separate examination for 
entrance to the technical school which pupils can choose to sit. Only 8 children 
out of 50 at the junior secondary school passed the school leaving examination In 
1973. This complicated system is in obvious need of re-examination and 
modification. 

d. Both secondary schools are In the project. 

e. The project Is thoroughly naturalized in Montserrat, with the full backing 
of a most helpful administration. The whole situation gives the impression of 
peace and stability. Montserrat is of course no bigger than a small English 
country town with its villages in a semicircle of about 5 miles radius. 

f. There is no teachers' college In Montserrat; it is served by the Leeward 
Island Teachers' Training College in Antigua. Miss Evie Davis in Antigua has 
always exercised pastoral oversight over the project work in Montserrat, and has 
been welcome there. 

g. The project is operative throughout the first four years of the Plymouth 
Secondary School, and next year the '0' level form will take syllabus C, with JSP 
In use throughout. The government provides the pupils' textbooks at this school, 
though funds are limited. Supplies in this island are difficult; they have to be 
obtained through a circuitous route and take a long time. Such things as graph 
paper are in short supply. The project modules are popular, especially those on 
Area, Mappings and Statistics, as might be expected in a selective school. The 
published versions of the modules will almost certainly be used in Montserrat; 
Salem 3SS proposes to charge a loan charge for them and reuse them to save 
expense. Salem uses JSP 1-2 only; this occupies most of their time, and there is 
always the school leaving examination to think about. The transformation 
geometry is unfamiliar, and there is a tendency for the St Lucia - trained teacher 
to revert to the more formal American geometry. The most highly qualified 
teacher is a U.W.I. graduate in Biology and Chemistry, who admits that she has 
had no training to teach mathematics. Some continuation of seminars on project 
work would be helpful here. 

h. Plymouth has the second highest score in the sampled classes on the 
cognitive test, and Salem has quite a respectable score for a rural school. Yet 
the class sampled at Plymouth was a B class, and its level of commitment is low. 
Salem shows a moderate value for the B vector, indicating preference for a more 
experimental approach. As far as can be judged from so small a sample, the 
project would appear to be making effective progress here. 

6. ST KITTS 

a. The two islands of St Kitts and Nevis are separated at The Narrows by only 
two miles of sea, but the ferry, voyage from Basseterre to Charlestown Is almost 

14 miles. The area of St Kitts Is about M70 km 2 and of Nevis about 90 km2, with 
populations of 23,000 and 12,000 respectively. Nevis is a simple conical island 
with a perimeter road; land Is broken up into smallholdings, much of it is derelict 
and roads are bad. Much is expected of tourism, but the basic agricultural 
economy needs cooperative effort. Apart from its tongue of wild and roadless 
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hills extending towards Nevis, St Kltts is similar,
mountains with several peaks. 
but with a central range of
The slopes are given over to sugar cane for themost part; communications are better than on Nevis. The capital, Basseterre, isthe only sizeable town. 

b. There are no selective schools in the islands, and apart from a fewcontinuing all-age primaries, al! secondary schools are comprehensive. There Isstreaming however in all the schools, and in Basseterre the O-level classes are ina separate "Senior" school, while in Charlestown, Nevis, the "remedial" streamsare in a separate building some distance from the main school. There are threesecondary schools in St Kitts, and two on Nevis. 
c. 
remoter 

Transfer 
areas 

to 
where 

secondary schools is automatic at apart from theage 11+,
all-age primaries persist. There isexamination taken at a school leaving14+, which does not seem to be used to select those whoremain to take '0' level. There was general agreement that the syllabus for thisexamination, which was indeed unknown to some schools altogether, is old and inurgent need of revision. '' level isthough some for the most part Cambridge syllabus C,schools have still classes taking syllabus A, and in some cases thepupils have the choice. Long-established teachers are reluctant to change to thenew syllabus, though it Is recognized that by 1977 some change must be made. 

d. The project operates in all the secondary schools, though in Basseterre It Isconfined to the junior high school, and in Charlestown to the "academic" half ofthe school. 

e. The administratio,, has cowperted well with the project, as evidenced bythe fact that it has asked it to optrate in all the secondary schools. It has reliedrather heavily on expatriate volunteers to staff the academic sections of itsschools, but this is becoming less necessary as more local teachersA pressing problem are trained.is the need for adequate help and supervision for the manyyoung teachers. It would be helpful if an appointment could be made for thispurpose distinct from the tutorship at the teachers' college. A suitable person isavailable, but the Ministry is not convinced of the value of creating suchThere Is a post.a possibility that they may request a teachers' vacation course for helpwith the later parts of the JSP course with which their own teachers areunfamiliar; they are also conscious of the unsatisfactory state of the curriculumfor the upper forms in secondary schools who do not proceed into the "0" levelstreams; with the imminent possbility of the school leaving age being raised to16, this is a question of some urgency. 
f. The mathematics tutor at the teachers' college has herself been trained bythe project, and has completed her training in England last year. The college iscompletely committed to the project, and will give its methodsevery encouragement. and materialsUnder the training arrangement in St Kitts, teachers do atwo-year pre-college part-time course while still teaching,Internship year in the schools after 

and a further
their year in college. This excellentarrangement brings the tutor into regular contact with schools and enables her togive advice and supervision throughout. It also places a heavy burden upon her,as already noted. 

g. 3SP is in use In all the schools, up to book 4S for the 0 level forms; again,books 4 and 3 are not known. The project modules are well used, and someschools have already ord.red copies of the commercially published edition. Insome ways the rural schools seem to be making better progress than the urbanones; perhaps because they contain the younger teachers. Some teachers,wrongly Identifying JSP with "new math", are reluctant to change over to it. Onthe other hand one 
geometry that I saw 

of the most interesting practical lessons in transformation
in the rural secondary school on Nevis.was The chiefhandicap to progress seemed to be the mixed nature of the teaching force; some 
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a great asset and needexcellent and fully committed teachers are 

encouragement, while others, maybe anxious to escape after their bonded period,
 

showed little interest either in teaching or in mathematics. The lower streams 

have great difficulty, even with spoken English, and make little headway. 

scores is very similar to
h. With two notable exceptions, the pattern of test 
that of the other islands. The general level of commitment, as registered by 

But the results
Vector C on the affective test, is low, almost as low as Grenada. 

to be far and
from the sampled class at Basseterre Junior High School proved 


away the best in the whole Caribbean. A number of papers scored very highly,
 
sufficient divergence to remove any

but the patterns of their replies showed 
suspicions of collusion; the overall performance of the class reached nearly 60%. 

The other notable exception was Charlestown, who achieved the highest negative 
than any other school they

the A vector in the affective test; morescore on 
to be devoted to the proposition that mathematics consists in memorizing

seem 
By contrast, Basseterre had a moderate positive score on 

stereotyped methods. 
this vector; they lean to amore exploratory outlook. 

7. 	 ST LUCIA 
of 616 km2; its population of just

St Lucia Is a large island with an areaa. It is divided into two parts by a 
over 100,000 makes it the second in the group. 
range of volcanic mountains: the area around Castries, the capital, in the north, 

and that around Vleux Fort in the south; communication between the two is 
Most Inaccessible of all

difficult, though the east coast road is being improved. 
only be reached by

is Soufriere, superbly situated under the Pitons, which can 
steep and tortuous roads through the mountains. There are two airports; that at 

The new internationalCastries can only take small aircraft but is the most used. 
near Vieux Fort in the so.r', :slittle used, and a two-hour

airport at Hewanorra, 
drive (in comfort, or 14 hours in acute distress) awaits the visitor to Castrie; 

who lands there. Schools are scattered and isolated in consequence. 

St Lucia has three grammar schools: two Roman Catholic, with a confusing
b. 	

Mary's College (boys), and St Joseph's Convent
trans-sexual dedication - St 
School (girls) - and one Seventh-day Adventist; also a Senior econdary School at 

Vieux Fort, and a Sixth Form College on Morne Fortune. There is also a new 
The role of

"Comprehensive" school in Castries, provided by Canadian money. 
seems not to have been fully worked out.

this school in the educational system 
at the end of the first year, but It

At present It is selective on entry, and again 
receives a new intake after three years in junior secondary school. Its facilities 

for metalwork and woodwork arelavish in the extreme, such as would make many 

schools envious; yet it has no library. The mathematics
English technical 
curriculum for its academic section is directed towards a traditional '0' level; 

the staff would prefer a more practical approach. 

There are seven junior secondary schools; one is new this year. The three 

southern schools - Micoud, Choiseul and Vieux Fort, act as feeders to the senior 

school at Vieux Fort, which has a selective entry at Form 3. Soufriere Is under 
classes because of the lack of boardingpressure to run Its own '0' level 

transport to and from the
accommodation in Castries and the difficulty of 
grammar schools. The two urban schools are normal junior secondaries. 

As I have already hinted, the examination structure Is confusing In the c. 
Because of the shortage of secondary school places, the primary schoolextreme. 


leaving examination is used to select entrants for JSS's after the grammar school
 

entry has been siphoned off by the Common Entrance examination. The pass 

mark demanded this year was too high; some JSS's were not full, and adjustments 
The three southern schools then face a selection examinationhad to be made. 

by Vleux Fort to suit its own requirements, which are
after two years, set 
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independent of the School Leaving Examination.at age This is taken after three years14+; it is at two levels to suit the A and 8 streams; the C streams are notconsidered examinable. The mathematics syllabus takes the project work asbasis and is set by the former consultant. a
scripts; some calculations 

I was able to see some of the markedaskedcandidates for appeared to me ratheroften failed through lack of 
involved, andsufficient staminathrough to carry the workto get the answer, rather than through ignorance of the techniques.was noticeable that candidates were unhappy with metric units: In a question on

It 
metric area, there seemed to be answerno given in the correct cM2; mostomitted all reference to units, and those who gave any put cm Instead of cm2 

Cambridge syllabus 'A'; some have changed to 'B', and the Senior School at Vleux 

The '0' level taken by the grammar schools In the Island Ii usually the traditional 
Fort was thought to be intending to change to 'C'. 
d. All the junior secondary schools were selected to participate In the project,and have continued to do so; the one new JSS of course does not. 
e. The ministry of Education has always supported the project.Its own St Lucia hasPrimary Mathematics Project which antedates the C.M.P. which Is Itslogical sequel. Energies which might have been put into C.M.P. activities haveat times been diverted to the Primary Project, but the C.M.P. has always beenregarded as the officially blessed scheme for JSS's. The difficulty appears tohave been that, where the CMP has come into contact with 'Y level programmesthere has been reluctance
modifications to make any recommendationsin an entrenched conservatism. which would cause 
examination levels is a symptom of this. 

The unconformity of the 

f. 
The teachers' college has been actively associated with project activitiesthrough Its mathematics tutor and through the consultant who is now on the staffof the sixth form college in the same educational complex on Morne Fortune.would appear to be happy with It
methods. the project's philosophy, but critical of itsI found it difficult to locate these points of disa3reement precisely,but among them It is possible to Identify the following: 

I. The project made
contained 

a mista e in giving gudeflnes only, such as arein Scope and Sequence, when there was need forsyllabus. urgent a 

2. The project alsowas unwise to havemodules; Instead it produced only expendableshould have grappled with the problem of producinglocal textbooks. 

3. The project did not sufficiently explain the philosophy behind 3SPbefore advocating its use in schools; as a result some of the workshops wereless effective than they might have been, because less motivated. 
4. 
The project did not really listen to the wishes of staff and parents orunderstand the real needs of the St Lucia system. 

While 
 the last of these complaints sounds rather like the traditional plea "My
wife doesn't really understand me" reasons, in a marriage which Is foundering for othernevertheless these criticisms have substance and some of themmy mind quite justifiable. are toIn this connexion It is worth remarking that St Luciaheld a Maths Fair in 1974 and issued a booklet for parents entitled "What'smathematics?". This was new inmainly concerned ,withMathematics Project, but there is a section on 
the St Lucia (Primary)

C.M.P. Here it Is stated, Interalla, that "preparation of Form 2 books is well on the way.will be presented In This aspect of CMPone text book which will contain all topics suitable at the 
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syllabus for Form Three has been seriouslyform two level. Already the 
CMP will ensure that at that stage pupils are going to be involved in

considered. them for admistion into the
solid mathematical activities which will prepare 

It will be seen that it is impossible to
broad outside world of trade and industry". 

pretend that any of these expectations have been satisfied.
 

The college Is a large one, with a full-time staff of 13, Including two teaching 
The second mathematics tutorand a student enrolment of 116.mathematics, 

was an ex-Peace Corps volunteer, keen on the project work, but using a Canadian 

text which included a rigorous treatment of transformation geometry; expectedly 

not happy with this, but seemed unaware of suitable alternatives other
he was 

too broken up for adult teachers. The
than school textbook series which were 
English series "Pattern and Power in Mathematics" was however in use for in-

The college has a good library, so that a readiness to 
service training courses. 
compare and discuss the philosophies of, e.g. JSP and the Ontario Mathematics 

Programme would probably be stimulating, and might help to resolve some of the 

problems in the mine- both of staff and students. 

It Is only to be expected that, with the complexities of the examination 
g. 
system, and the lack of clear guidance as to their role, the 355' s would be in 

Of the two urban schools,to be the case.some confusion. This Indeed I found 
has only two members left of its former "project" staff, and the other has 

one project materials are 
none. In these circumstances it is not surprising that the 

hardly used, though I was able to observe two very competent lessons taken by 

new teachers on project work. Soufriere also has a young new staff, having lost 
in use, but not issued

all Its project teachers; project modules and JSP 1-2 were 
in very short supply and expendable; once the stock 

to pupils because they were 

Is exhausted pupils will have to buy the texts and that they will be unable to do.
 

of the three southern schools to
I was unfortunately too late in arriving at one 

but in the other two I found some excellent work being done. In each
visit It, 

of staff was working out a scheme of practical
school an enterprising member 

use of a class set of SMG; the
work for the C streams; one school was making 
other uses 3SP 1-2. Both complained of the pressure imposed by the Senior 

School entrance examination, and its incompatibility with their syllabus; also of 
their schemes of work, and the

the lack of coordination between 3S5's about 
At Vieux Fort a new block had just been completed

school leaving examination. 

to provide laboratory and technical facilities; it was hoped to use one room for a
 

mathematics laboratory and library.
 

h. The tests revealed a gratifyingly high level of commitment to 

mathematics, and also showed that the rural schools sampled did better on the 

cognitive test than the urban sample, this Is unusual, and may reflect the fact 

that the urban school is no longer fully committed to the project. Apart from 

this, the data are too Indefinite to draw any conclusions. 

8. ST VINCENT 

area of 343 km2 and a population of 90,000. Like 
a. St Vincent has an 
Dominica, Its centre Is an Impenetrable range of mountains; the northern tip is 

to the southern perimeter.
almost Inaccessible, and the population Is confined 

to the airport, and communications are good
Klngstown, the capital, Is close 

within this restricted area.
 

schools, two government grammarb. There are 9 Independent grammar 

schools and three Junior secondary schools, with two others just coming Into use.
 

None of these are in Kingstown, which relies on all-age primary schools.
 

c. There s the usual II+ examination on the results of which the government
 
grammar schools. There Is aawards scholarships to the fee-payIng independent 
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common syllabus and examination for the three senior years In the all-ageprimaries and the three years In junior secondaries; the examination is set onproject material by the former project coordinator.traditional '0' level classes; they may well change to a modern syllabus, but as inother islands the teachers are 
transformation geometry. 

afraid to venture into the new material such as 

The two 3SS's have small 

d. All the original 3SS's were allocated toschools. In addition the project - that is, two ruraltwo denominational all-age primaries in Kingstown haveparticipated throughout: one Methodist In town, and an Anglican school aboutthree miles out. 
e. The administration are enthusiastic about the ptoject, its philosophy, itsactivities, and the servicing of Its schools. They have appointed one of itsleading teachers to be mathematics tutor at the teachers' college, and another,the Island coordinator, to supervise the work in the schools. One could hardly askfor a better and more understanding provision for the project's needs.addition, there is a mathematics consultant for work in primary schools. 

In 

f. The teachers' college has two mathematicsproject activities, and keen to extend the workshop system if funds can be foundto continue it. 

tutors, both sympathetic to 

g. The two all-age primary schools are overcrowded and conditions militateagainst effective teaching; nevertheless good work is being done In them.two rural junior secondary schools use 3SP books as Thefar as they can, but theyexperience difficulties because of the children's lack of reading ability whichhinders their understanding of the texts and workbooks.enthusiasm for the project and what it has achieved. 
But in both there is 

My visit to this island was rather hurried, since it waspreliminary visit, and I planned to return for a more leisurely survey at a later
date. Unfortunately 

only intended to be a 

while it was 
a six weeks' teachers' strike dosed the schools, so
possible to get the tests administered on their return, it was 

that,
 
thentoo late to pay a worth-while second visit to the island, and I had to be contentwith such information as I had already collected. This was singularly regrettableIn so promising a territory for the future continuation of project-style activities.

h. Regrettably, the tests had to be administered in St Vincent at the end of ateachers' strike when the schools had been closed for over a month.surprising to find that the results are very poor. It is hardlyWith one exception (a non­project rural primary schooll) scores on the cognitive test are very low, and theanswers to the affective test showeverything quite regardless of the question asked - in other words, to complete 

a tendency to agree (or to disagree) with
the test %'lththe minimum of thought in the least possible time.is, therefore, to ignore The best thingSt Vincent was 

them. This was particularly unfortunate inone of the islands thatin which it was possible to set up controlgroups, and from which It was hoped to obtain some useful Information. 
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VI - ACHIEVEMENTS OF THE PRO3ECT 

6.1 	 The overall strategy 

as possible the diffuse
In this section I attempt to summarize In as succinct a form 

comments of earlier sections. I do not wish to appear oracular, but Delphic ambiguity 

I have taken the view that it is better to state one's mind 
Is even more abhorrent. 

clearly, so that one can, if necessary, be proved wrong, rather than to cover one's
 

a layer of qualifying clauses that one has said nothing identifiable.
tracks with such 
Where the project has in my opinion had defects, I shall say so; but I must emphasize 

that they are not the defects of weakness, but rather the defects of its qualities. 

1. The development programme 

In the filmstrip (4.5.i), the project had to choose
As appears very clearly 
between the "central dissemination" model of curriculum development and the 

"perlphery" model, and it chose the second. 

In beginning from the discovered needs of the children, and by involving 

teachers at all stages of the development, the project has
practising 
achieved a high level of success in producing materials in tune with the 

needs of the pupils In the selected classes. 

2. Method of Use 

By laying emphasis on diagnosis of pupils' difficulties, and by producing 

workbooks Incorporating the guided discovery of mathematical principles, 
of many teachersthe project has succeeded in changing the attitude 

towards their teaching methods. Nevertheless the methods and materials 
have been less successful with pupils whose comprehension 	of English is 

for them to
Inadequate, or whose intellectual curiosity is Insufficient 
follow where they are being led. 

3. 	Quality control 

and the quality of Its
The design of any curriculum development programme 

of which there are four main types: 
products can be controlled in many ways, 	

with the needs of
by academic university mathematicians concerned 

and many US programmes; (b) by academically
education - for example, SMSG, 

many British 
competent practising teachers - for example, SMP, and 

for 
programmes; (c) by mathematically competent educators and psychologists ­

series in England; (d) by
example, the "Understanding Mathematics" 

for example,inspectors of schools and the like ­
administrators, mathematical 
SMG in Scotland. For a discussion of these various methods, see, for example, 

The project attempted to combine (b)and (c).
Grlffiths and Howson (25). 

or had been practisingIn Its Round Table, whose members all were 
well-versed in educational theory, the project

teachers, while some were 
possessed a nearly ideal instrument of control, which operated with 

commendable harmony and unity of purpose. 

By failing to enlist the support of academic mathematicians, the project 

lacked disinterested advice on the mathematical content of its materials, 
the educationalbut more seriously, lost the opportunity of Influencing 

content of the mathematical courses In the university. 

In the multi-national situation of the Eastern Caribbean, 	the Round Table 

was unable to attach to Itself a representative body of administrators 
It acted very wisely in not doing so,

without becoming Impossibly large. 
bait Its ears could have been more sensitive to administrators' pleas. 
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4. Localization 

No curriculum development project operates in vacuo, but in ongoinganeducational system with established procedures and textbooks. It may have tobegin by Importing a workable programme, while local materials are beingdevised. The project imported the 3olnt Schools Project materials, already beingproduced In aCaribbean edition.
 
The 3SP 
course is probably the most suitable course devised elsewhere forthe upper streams in Caribbean secondary schools. It has been foundunsuitable for the lower in junior secondary schools.streams But 	 theproject was completely justified in introducing it and financing Itsadoption.
 

By doing so, the project was faced with a dual 
 task; 	that of producing localmaterials for those not ready to undertake the 3SP course and for those whowould never aspire to it; and that of training teachers in the use of theintroduced material with those pupils who could profit from it. 
The project has succeeded admirably in producing local materials which areIntroductory to the 3SP course. It has not yet 	produced any localalternative to 3SP for those pupils who cannot master the 3SP texts. 
The project ought to have recognized the impossibility, with the resourcesavailable, of producing de novo a complete Caribbean mathematics coursefor secondary schools. Accepting the 35P as an acceptable norm for themore academic streams, it could have concentrated in its later years on 

a. advancing the production of a Caribbean edition of 35P books 4
and 5; 
b. 	 developing practically based materials for use in the lower 
streams of the upper secondary years; 

training teachers in the unfamilar sections of the 3SP course. c. 

To Implement (b) would necessitate broader collaboration with teachers ofscience and technical subjects; to Implement (c) would involve the return tocentral dissemination. 

3. 	 Collaboration 

The project tended to regard mathematics as a self-contained, self­justifying and self-motivated discipline. It could with profit haveincorporated more teachers of science and technical subjects Into itscouncils and workshops. 

6. 	 Decentralization 

The devolution of responsibility for production of materials In draft form tothe various territories, and the decentralization of activity through themini-workshops, were 	highly successful and commendable features of theoverall strategy, producing better work at less expense. 
While 	it would have necessitated much repetition, more 	time could havebeen 	spent at workshops in explaining the mathematical philosophy of theproject and in direct instruction in the less familiar parts of the 3SPsylabus. 
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7. Market research 

In the first two or three years of its life the project concentrated on the 
production of the modules in response to the needs of the new entrants to junior 
secondary schools, as evinced by the diagnostic tests. The needs of the teachers 
revealed in the workshops led to the teachers' guides. Thereafter it would appear 
that insufficient attention was paid to the needs of the market, and in particular 
to Its economic constraints. 

By direct and extensive experimentation, the project was able to match its 
modules closely with the needs of junior secondary entrants. The 
accompanying teachers' guides are a valuable compendium of educational 
wisdom. 

Because they are workbooks and not textbooks, the modules are 
educationally superior. But they are expendable, and costly to replace 
annually.. In a more affluent community, they would be ideal, but their 
expendability restricts their usefulness in the Caribbean. 

The production of Scope and Sequence was probably a mistake. It is 
motivated more by educational theory than the needs of the market Its 
place could well have been taken by the 3SP Teachers' guides. Instead 
there could have been produced, with no more effort, a teachers' book of 
detailed guidelines for applications of arithmetic, practical work In 
geometry and design, activities with mathematical implications, suitable 
for use with C streams In years two and three. 

S. Flexibility 

The Round Table meeting of 8-9 February 1973 was an important one. Among 
many items in its minutes, three are seen in retrospect to have been crucial ones. 
The first was the acceptance of a point of policy sent to the participants before 
the meeting in a memorandum by Dr Broomes: "the project's emphasis is not on 
production of materials, but rather on how to generate curriculum skills among 
participants'. The second was the decision taken "to continue work on the three­
year junior secondary programme, including validation testing of the materials", 
in preference to "creation of materials for a broader range of junior secondary 
pupils, perhaps including the so-called 'remedial' pupils". The third was the 

and principles of this topicstatement that "the accepted facts, concepts 
(Fractions) will be used to generate unit for trial at the St Lucia mini­a 

workshop".
 

At this point of time the project was about halfway through Its life. It was 
Nevertheless I feelconscious of this because It expected to end in August 1974. 


that it displayed a lack of flexibility at this juncture.
 

It is difficult to generate curriculum skills in an area of subject-matter 
with which teachers are not familiar. They first need familiarization, even 

It is to the credit of the new Centraldirect instruction, in content. 

consultant in 1974 that he recognized this, but the project should have
 
realized it earlier.
 

Though it is usually a virtue to be tenax propositi, it becomes a vice if an 
By thisunderprivileged section of the community suffers in consequence. 

time the needs of the "C" streams were becoming Increasingly insistent, 
and the project should have given them more serious consideration. 

9. Examinations 

I have been told that when the project started It was not Intended that the junior 
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secondary schools would be concerned in any examinations. The project quiterightly ignored such considerations. 
examinations, as 

But when under mounting pressures variouswe have seen, entered these schools, it became necessary totake action. 

When it became obvious that some form of final examination wasinevitable, it would have been helpful If the project had been able to offersome form of agreed mathematics syllabus for the three junior secondaryyears; the administrations would I believe have welcomed it, and some ofthe worst anomalies might have been avoided. 

10. Teaching aids 
In 1973 the Round Table proposed to do three things: to produce a "Book" ofguidelines for second and third year work, which became Scope and Sequence; toproduce a "Mathematics Letter" or journal of the project, which failed for lackof an editor; and to produce "Box": a collection of teaching aids for use in projectclassrooms. While the idea of actually producing a physical box wasdoomed to failure, more probablyattention could have been given to helping teachers tosee the importance of visual aids whose absence in the schools I have alreadydeplored. May be it was not realized that the quotation from Bruner which hasbeen paraphrased in Scope and Sequence:"Every subject can be taught effectively and in an intellectually honest form toany child at any stage of development", was actually itselfBirbel Inhelder, who added, in the case 

a quotation from 
are divorced from 

of mathematical topics, "provided theytheir mathematical expression and studied through materialthat the child can handle himself" (from H. Freudenthal, in DevelopmentsMathematical Education, Report of the ICME Congress, p.113 (27)). 
in 

The project has attempted, but with only limited success, to urge uponteachers the importance of visual and tactile material 'n the teaching ofmathematics, and the use of graphical and geometrical Illustrationalongside the more abstract numerical work. 

6.2 International Co-operation 

Aided by the already existing international role of the School of Education, right fromthe start the project sought and enjoyed the cooperation of the eight independentterritories which comprise the Eastern Caribbean group of islands.
comprised a 3amaican, The Round Table
a Guyanese, an Antiguan, a St Lucian, an Englishman and anAmerican; I have already commented on the consonance achieved in its work. I wouldImagine the project to be unique among educational experiments for the extent of thiscooperation, not merely in a large conference discussing educational theory, but in the
everyday rough 
 and tumble of work with teachers and schools.international in its genesis and funding, combining 
It was also
 

University as it did resources derived from the
of the West Indies, UNESCO, andDevelopment Overseas the British Centre for Educational(now merged
Ministries of Education all 

with the British Council). The eight separategave it their blessing and support, and the sevenIndependent teachers' colleges incorporated its methods and often also its personnel
into their system. It integrated 
 education theories originating in the U.S.A. withCanadian ideas of school structure, a British examination system, and a West Africanseries of texts. To complete the picture, its annual visitor from CEDOteacher in Uganda and was a formerits evaluator a former professor incontributed an Asian as Malawi. UNESCOof its early coordinators.matters 
one One would have to stretchto go much further afield, but I have no doubt its meetings wererefreshed with tea from India or China, wine from France and coffee from Brazil. 

often 
world of mathematics Is one world. 

The 
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6.3 Cost effectiveness 

I. One aspect of the international nature of the project has been the method of its 
funding. No less than thirteen different sources have contributed financially to its 
organization and running expenses: 

8 territorial ministries: 

Ministry of Education Antigua 
Barbados 
Dominica 
Grenada 
Montserrat 
St Christopher-Nevis-Angullla 
St Lucia 
St Vincent 

These have released teachers and paid their travel expenses, provided transport for the 
consultants (and for the evaluator) within their territories, made schools available for 
workshops, releasing teachers and classes from their normal school programmes for the 
purpose, allowed mathematics tutors from the training colleges to devote time and 
energy to writing and editing materials, besides assisting the project in other ways too 
numerous to mention. 

The University of the West Indies 

This through Its School of Educatin has regularly hosted the meetings of the 
Round Table, and provided office accommodation and secretarial help. It has 
allowed both the academic staff and the secretarial staff of the School of 
Education to devote a large portion of their time to project work. 

UNESCO 

Through its Multi-media Centre in Trinidad help has been given to the project in 
the production of the draft editions of its modules, and through the personal 
services of, among others, its Graphics Expert, Mr William Tenney, much very 
valuable help and advice has been given to consultants and teachers concerning 
the drafting of effective publicity and booklets of all kinds. 

CEDO 

Besides providing the annual visits of Mr B 3 Wilson, through whose splendid work 
In the field of public relations m:,.h of this international cooperation has been 
achieved, CEDO has paid the salary hnd expenses of a West Indian consultant, the 
Inter-island travel of others, and has supplied the 3SP texts and project modules 
free of charge to the project schools. 

The Ministry of Overseas Development, through the British Development Division 
in the Caribbean, has provided the salary and expenses of the Senior Consultant 
and the capital outlay for the establishment of the Tivoli Production Centre. 

The Peace Corps provided the salary of Mr Schroede: during his time as 
consultant with the project. 

2. The total cost to the British government over the four years of the project's life, 
from 1971 to 1975, amounted to less than E75 000. When this is compared, for 
example, with the cost of educational projects in this country sponsored by the Schools 
Council, It will be realized that this is money well spent. Quite apart from the 
transformation it has effected in the teaching of mathematics and in the attitudes of 
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teachers and children in the classrooms of junior secondaryEastern Caribbean, schools throughout thewith an unpremeditated bonus Inproducts I have examined the shape of the various by­in Section IV, the effect incooperation is incalculable. the field of international 
the great need 

Anyone who is familiar with the Caribbean will know thatof all the islands, both internally and in their mutual relations, ismutual trust and cooperation. The words quoted by G Hunte (28) are still true: 

I am a West Indian patriot; 
I believe In the West Indies. 

But 
I believe that my island 
Comes first in the West Indies 

Always. 
In these circumstances to have brought together an internatiohal team of this kind andto have carried such an international enterprise to a successful conclusion Is no meanachievement; its value cannot be measured in hard cash but in the intangible worth ofpeace and goodwill amongst men. 

6.4 Observable effects 
In this section I attempt to summarize the findings of the statistical enquiry, the fulldocumentation of which is given in section 8.7. 
The project has made mathematics a subject of concern rather than complacency, andhas pin-pointed the areas of special weakness. 
A high level of interest in mathematics has been maintained In the project schools, andmathematics lessons appear to be enjoyed by a majority of pupils in the upper streams.There is a possible tendency for schools who have combined the use dfmaterials with that of more traditional courses projectto have succeeded slightly better thanthose who have done exclusively project and JSP work or exclusively traditional work,but the figures are capable of more than one interpretation. 
The sampled classes have achieved atechniques. reasonable standard of accuracy In arithmeticalThey did not do well in questions which require an understanding of thosetechniques or of simple set theory. 
The classes showed deficiencies in geometrical understanding and experience, and Inthe application of mathematics to practical affairs. 
It was difficult to compare schools which had used project materials with those whichhad not, but where such comparislon was possible, fordifferences were slight. A much more 

exam ': in Barbados, theextensive investigation would be needed toestablish any firm conclusions, and it would be difficult to ensure comparability andlack of bias between project and control groups. Indeed, one could say that there Isnow no such thing as a pure project class, and, contrariwise, few that have been whollyuninfluenced by it. 
Some general conclusions, not specifically related to the project, which emerge fromthe enquiry, are of interest. 
Boys scored slightly higher overall than girls, but the difference of 1.4% Is only justsignificant at the 3% level. There is no evidence that girls are significantly lessInterested in mathematics, and this compares favourably with a comparable situationIn south-west England where the difference Is much greater. 
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There is a very marked difference between urban and rural schools in achievement on 

the test, though rural junior secondary schools achieved a slightly higher level than 

There is also a larger turnover of teachers in rural schools,
urban all-age primaries. 
and in one, two children stated that they had had as many as 9 different mathematics 

teachers in the last three years. 

6.5 	 Potentialities for the future 

in almost every Island of the Eastern Caribbean, at 
1. Personnel. There is now, 	

guide the futureand experience to
least one person with adequate training 

In their territories. !,they can meet 
development of the mathematics curriculum 
together regularly as a team with help, where necessary, from university staff and 

much to maintain progress while ensuring that what is 
administrators, they could do 
demanded of teachers is realistic and that the genuine needs of children are being met. 

a body of teachers trained in project methods, which although much 
There Is also to enable experimentalstrength is still sufficiently large
reduced fron, its former 	 There are also many gifted
workshops to continue and simple materials to be written. 

teachers who have not had much experience of the project whose help could well be 
materials for the less gifted children. 

sought in constructing the much needed 	 It 
or "trad math'; a proper synthesis is

of either "new math"should not be a matter 
th sides, could'e devised in the classrooms where It 

possible, and given goodwill on 
is needed. 

been opened by the 
There are also in every island adminstrators whose eyes have 

project to the possibility of great improvements in mathematics teaching and 

are hamstrung by tight educational budgets and by the transitory
ctrrlculum, but who 

nature of the teaching force.
 

not always
2. Materials. Copies of project materials in a usable condition are 

that have been sufficientlyeven in project schools, for reasonsphysically prescft 
course now commercially available, but their cost will 

explained. The modules are of 
militate against their widespread adoption. The teachers' guides deserve much wider 

yet received. In all the project schools that 
use and dissemination than they 	have as 

as well as in many others, there are physically present copies of 
have applied for them, 
the 3oint Schools Project books 1-3 (but not the accompanying workbooks) which can 

be used with some of their upper classes. Materials suitable for the lower classes are 

Inadequate in supply, unimaginative in content, and uninviting in appearance. 

3SP Books 4 and5 should be produced in a Caribbean edition, and when this is done the 

needs of pupils who are to be candidates for the new examinations of the Ce'ribbean 
To produce an independent series of 

Examinations Council should be adequately met. 


textbooks on a local basis worthy to be compared with JSP demands a higher level of
 
over the whole Caribbean - not just the 

cooperation between the available resources 	
at present

with which the project has been concerned - than seems
Eastern sector 
feasible. 

Nothing has as yet been done towards meeting the needs of the less academic pupils. 

The materials of the St Lucia Mathematics Project go some way towards meeting the 

needs of primary schools, but they are incomplete, and contailn some Idiosyncracles 

which need to be subjected to 	a process of extensive testing and revision outside 
for general adoption. Nevertheless a 

St Lucia before they could be 	recommended 
be used as a basis for a serious 

commendable start has been made which could 

International effort.
 

In the production of Individualized workcards In 
Some experiments have been made 

present there are many
schools where conditions are suitable for their use, but at 


obstacles to their successful Introduction. Classroom conditions, curriculum structure,
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duplicating facilities, and the set patterns of teachers'extensive refurbishing 	 thinking would all needbefore such methods could be ued on a wide scale. Theirjudicious introduction is to be encouraged but, to my mind, a deliberate advocacy ofmixed-ability groupings with reliance on individualized materials would, in theCaribbean situation, almost certainly produce negative results. 
3. 	 Resources for Learning. By setting a high standard in its own productions, byusing experts in graphics, and by training teachers in effective use of graphics in theirown materials, the project has 	done a great service to the whole educational field inthe Caribbean. Assets for the future lie in certain specialized equipment, but moreimportant, in the expertise of trained personnel. 

It is gratifying to know that, while this report was being written, news has come tohand that the Ministry of Education in Grenada has installed Mr Kenneth Budhiall in anew Teaching Materials Production Centre which has inherited the equipment of theTivoli Production Centre, and is thus making use of the expertise which Mr Budhiallgained under the project's senior consultant. 

The former senior consultantemployed by 	 has himself moved to St Luciathe Ministry of Education to 	set up where he Is being
centre. 	 a similar educational resourcesIt is to be hoped that such reproduction by fission.will be encouraged as skillsare acquired awl re'outations built up, until ultimately every Island will haveoperative centre of this k;nV4. 	 a fullyThe p.oject is to be congratulated on showing the way. 
4. Teacher-trainng. The project has established an esprit-de-corps in the teachers'colleges whichtperrits a gradual rise in standards of entryrequirements. 	 and of qualificationA start has been made in building up a body of teachers who are playinga responsible part in curriculum development, and if this can be continued it may helpto enhance the standing of the teaching profession andsense 	 to encourage an increasingof vocation in teachers of mathematics. The University School of Education,with its control of the qualifying examination, will play a crucial role in this.direct the contact that can Themore 	 be fostered betweenteachers - the School and serving

serving 
or, even more desirably, between the University faculty of mathematics andteachers ­the less danger there will be of teacher training becoming tooinvolved in doctrinaire exposition of educational theory and too little concerned withthe real problems of teaching relevant and applicable mathematics in the classroomsituation as it actually is. "What is the best way ofnumber-lUne, representing div'i:ion on the, should take its place alongside "Where can a knowledge of division helpthe housewife when she goes to the supermarket to do her shopping?" Perhaps thenewly revived Barbados Mathematical Associationform 	 can point the way here; it coulda valuable link between the university faculty and school teachers in the islandwhere the university campus is situated. Each group has much to learn from the other. 

-. Inter-island co-orati ,n. Financed frommuch to ing 	 outside, the projecteachers from 	 was able to dothe various islands together.habit of conference and collaboration 	 It would be a pity if thiswere lost. There exists ofconference 	 course the annualof heads of training colleges, but more than this ishundred-srong annual conference of mathematics teachers could achieve a very great
deal. But 

needed; ideally a 

this is economically impossible 	with Inter-island distances, rising transportcosts and impoverished budgets; butpossible with 	
two fifty-strong conferences mightsome outside help. However it 	 be more 

regular basis -	 is organized, in-service training onor better, in-service refreshment and renewal 	 a 
- is an indispensable partof curriculum development and 	should have the highest priority in all planning for the

future. For, to quote again a favourite dictum of the project, curriculum is what theteacher actually does in the classroom, and that can only be influenced by changing themotivation, attitudes and capabilities
awareness, new knowledge, 

of the teacher. He must be given newand new skills; his Imaginationsense of responsibility increased, his confidence built up. 
must be stimulated, his 

sought to These things the project hasdo with some measure of success, andthe final reckoning, better teachers are 
their future continuation is vital. more important than better diagnosis, better

In 
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better content, better working conditions, better materials, visual aids,
methods, 

name what you will. For the teacher isa creative force in the educational
equipment, 

things ultimately spring. "Unless you show 
process from whom all these other 
yourselves far better men than the Pharisees and doctors of the law, you can never 

enter the kngdoam f heaven". 

$ . 

.
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7.2 

VII - FUTURE PROBLEMS 

7.1 Formulation of Syllabuses 

Since, as we have seen,specific for 
the project has deliberately eschewed the laying down of anysyllabus Junior Secondary schools, has theit left various Islandadministrations with an unresolved problem. This they have tackled in various ways.

Barbados, for example, has set up a committee to formulate a syllabus, and it hasalready proposed overall objectives and topics for the first year; these are: 

Number systems Measurement 
Number patterns Solids 
Integers Foundations of Geometry 
Decimals, Fractions, Statistics 

Percentages
 
Their stated objectives include 
 making mathematics relevant theto interest andexperience of children, and cultivating the ability to apply mathematical knowledge tothe solution of problems of social value. Grenada Is conceirned more particularly withthe pressure for pupils to remain In 3unior Secondary schools foragain emphasizes the a fourth year, andneed to relate mathematics to pupils' experience: eg homeeconomics, carpentry, agriculture, business.
from 1971-72 which are 

St Lucia has some draft syllabuses datingvery abstract in tendency and are admitted to be in urgentneed of revision; St Kitts' syllabuses are even older. 
Since the project included most of the experienced mathematics teachers In theIslands, It could in my opinion have been more active in helping with the constructionof syllabuses without appearing dictatorial.
piecemeal, and island by island. 

As it is, the problem is being tackledWhere 35P is well established, its scaffolding will notbe lightly dispensed with, but it is riot suitable per se for the generaland needs modification In the direction of more practical mathematics.
run of JSS pupils 

A Caribbean-wide seminar on the construction of an acceptable programme forthe less academic children in the upper years of the junior secondary schools Is amatter of some urgency, and should include teachers ofsubjects as well science and technicalas experts with this kind of background from other developingcountries. 

Nee4s of the lower streams 
The whole education of the lowest 23% in the streaming system is seriously deficient.Many of these children arrive in junior secondary schools unable to read, and even withvery limited comprehension of spoken English. They have endured for many years thetreadmill of mechanical arithmetical exercises in the name of remedial treatmentwithout ever gaining mastery.
and grouped 

They are often given to the least experienced teachers,in the largest classes which are then assignedaccommodation. to the least suitableThere are some notable exceptions, and certainly thereteachers who care desperately are many 
magnitude of the problem. 

about their plight, but are helpless in face of theInevitably the C stream children areevery stringency or shortage. the first victims of 
It no higher. 

There is a great wastage here of human potential, to put 
different 

I am certainly more dedicated to the proposition that all men arethan to the proposition that all nenInterpreted to mean 
are equal, If the latter is to bethat these children should be given the same educational diet astheir more academic fellows; but at present they are often not receiving simplejustice, and their principals have been the first to tell me so. Yet one school told methat mnst of their artists came from this stream, another showedwood-carving that they had done, and a 

me some skilfulthird found them Interestedconstruction of geometrical models. 
and adept In theBut the project has passed them by. 
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There is a crying need fne rethinking the educational programme offered to low 
achievers in Caribbean schools. It should include ui tfoi t to identify, train and 
encourage teachers specially gifted and dedicated to help children of retarded 
reading ability, and to devise practical and project work in which success could 
enhance their motivation. 

7.3 Examinations and the Caribbean Examinations Council. 

it is my belief that the complexities of the selective and school-leaving examination 
system, and the disproportionate importance attached to an '0' level pass, exercise a 
baleful influence on the curriculum of junior secondary schools. I am not alone in this. 
The committee appointed in Grenada to report on a suggested fourth year programme 
for 35S's said, in the course of their report (29), "The committee question the practice 
of having students of the junior secondary school write the same examinations - under 
14, and school leaving - as students of the all-age schools as a basis of entry into 
Senior secondary schools, Domestic Arts Institute, Technical College and Technical 
Centre. The committee is of the opinion that this system encourages the 3unior 
Secondary School to 'prepare' students for these examinations". Their proposed 
solution of yet another examination to be specially set for this purpose at the end of 
the third year in JSS does not seem to me to solve the problem, unless it were backed 
up by a definite decision that pupils in JSS's would not be allowed to take any external 
examinations until the end of their third year. It is possible that this is what they 
Intended, but they have not said so. 

The Caribbean Examinations Council Is a body set up in 3anuary 1973 by the 
governments of fifteen territories and consists of no less than 40 members. It is 
charged with the administration of examinations as requested by any or all of these 
governments, and also permitted to conduct examinations and award certificates as it 
thinks fit, or to invite any other examining body to do so (30). It is not at present 
thought desirable to do either of these things. The present climate of opinion is that 
the CXC should not ask for sponsorship from any outside body, but that the various 
governments should cooperate through a series of national committees In the 
production of a totally West Indian set of curricula, syllabuses and examinations. The 
Registrar, Major Rudolph Daniel, based in Barbados, is an able and experienced 
administrator, with whom I had a long and helpful interview. In view of the desire to 
be Independent of outside sponsorship, it is not expected that the first examinations 
can actually be set earlier than 1979. Meanwhile discussions continue. The teachers' 
representatives on the Council and committees are for the most part urging that 
examinations be set at a number of different levels to suit the needs of a wide 
spectrum of candidates. I found myself urging the consideration of a CSE type of 
examination with much more emphasis on local project work and school-devised 
syllabuses of the Mode 3 type; the difficulty of course is to ensure comparability and 
acceptability of the certificates awarded in so varied a region. It is my firm belief 
that the purpose of an examination is to pass candidates, not to act as a criterion for 
employability, but to record and measure achievement. 

Future upward development of the work begun by the project in mathematics 
must be coupled not only with the provision of suitable syllabuses, but also with a 
method of examining which will enable the achievements of pupils to be 
adequately rewarded. Careful consideration should be given to CSE syllabuses, 
especially those in Domestic and Commercial options, and which give due weight 
to environmental studies and socially related project work In mathematics. An 
examination should be regarded as a failure if less than 60% of the candidates 
receive recognition of success. 

7.4 Stimulation and encouragement of teachers. 

"The training of good teachers Is far more Important than the currIculum. Such 
teachers can do wonders with any curriculhrni witness the number of good 
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mathematicians we have trained under the traditional curriculum, which is decidedly
unsatisfactory". (Morris Kline, 31). 

It Is obvious that a reform can go no further than the teachers will take it. it isobvious that teachers themselves, however enthusiastic, are subject to constraints; Inthe Caribbean, these constraints arise from the physical conditions in which they workand the cognitive equipment they themselves possess. New methods are difficult toput into effect in crowded and poorly equipped classrooms; but we have seen exampleswhere ingenuity has overcome these disabilities - where there's a will, there's a way.Again, new topics are not easy to teach when your own background is limited and yourgrasp of the new material marginal. It is easy to say that you can always read it up,but this is difficult when there is no library that has any relevant books and booksordered out of your meagre income may take six months to arrive. Repeatedly inconversation and in their answers to the questionnaire teachers have asked forcontinuation of the project workshops, or something akin to them; the workshops werethe corner-stone of the C.M.P. edifice and deserve perpetuation. 

Every encouragement should be given to the establishment of regularteachers' centres, or at the least, periodic seminars, where teachers candiscuss their problems together, consult an adequate library, borrow 
resource materials, and pool their expertise and experiences. 

Teachers also require instruction and encouragement in their work; they need to have new material explained to them, and to be trained in the use of it. In-service trainingIs one of the most desperate needs of the Caribbean system, because so many teachers 
are totally untrained without even '0' level passes to their credit in fundamentalsubjects. Administrators are all aware of this; but one problem is the unattractiveness
of teaching as a profession to many- the conscientious teacher in front of his class hasa far more exacting job than a bureaucrat on the same salary level sitting at his desk,and he deserves to be appropriately encouraged and rewarded. 

Attention needs to be given to the salary structure of the teaching profession,
Including the provision of incentives for those who devote their time todevelopment work, writing, and helping their colleagues with new materials.This could take the form of provision of sustenance and transport to enable themto attend regular workshops in their own or neighbouring territories. 

There should be a mathematics supervisor for the 11-16 age-group in everyterritory, whose brief should include in-service training of this kind. This postshould not be held in plurality with a full-time teaching appointment at theteachers' college or elsewhere; it is a responsible and demanding assignment Inwhich the right incumbent can make a valuable contribution to the educational 
system. 

A teachers' vacation seminar would be appropriate on an inter-territorial basisfor Instruction in the content, methods of teaching, and the place in the schoolcurriculum of transformation goemetry, vectors and matrices, and statistics.
More than one would be needed if all three .1 *hese topics were to be adequat, y
covered.
 

The needs of teachers in training at teachers' colleges also merit re-examination. In 
many cases this is also in-service and not pre-service training. If it were possible toseparate those who were destined to teach In junior secondary schools from theirprimary-oriented colleagues, it might be possible to give those who showed aptitude 
more mathematics than at present. 

A specialization equivalent to that existing for science teachers should be
available for prospective mathematics teachers. 

In preparing the curriculum a due balance should be maintained between the 
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numerical and the spatial aspects of mathematics, and between its intrinsic 
structure and its applications. 

The annual conference of Caribbean teachers' colleges could well reach 
agreement on a common mathematics syllabus for all the colleges, taking into 
account syllabuses now under discussion for junior secondary schools. 

It is Ideally desirable that a pass in mathematics on a modern syllabus at '0' level 
should be a minimum pre-requisite for admission to a specialized training-college 
option in mathematics, and that a pass in such an option should be a normal 
requirement for a teacher of mathematics in a junior secondary school. 

7.5 Metrication 

1. Metrication has been in the air since the early days of the project, but nowhere 
has it yet seriously arrived. Mr B 3Wilson in his report of February 1975 could say 
"There is marked increase in concern in the region over problems of metrication 
compared with my previous visits", and I am unable to add much to this. The concern 
is still there, but the islands await any action or pronouncements. Increasingly goods 
in the shops are packaged in litres and kilograms, but petrol (or rather, gasoline) is still 
sold in gallons, and U.S. gallons at that. An excellent set of notes on metrication for 
teachers was produced for workshops in Dominica by the Central area consultant, and 
the Tivoli Production Centre produced a booklet on Going Metric written by a 
Grenadian teacher. Further action is not in the project's hands, but it is needed; to 
quote Mr Wilson again: "a much larger scale and systematic programme is needed, and 
it is needed on a regional basis". These words are as true today as they were a year 
ago. I do not know of a primary school which has ceased to teach imperial units; what 
is worse, in one primary lesson I observed, the children were dealing with the full 
gamut km hm dam m dm cm mm in exactly the same way as they would have dealt 
with miles, furlongs, chains, yards, feet and inches. 

2. As Mr Wilson himself recommended, the experiences of other English-speaking 
countries could and should be made available to the Caribbean territories, and they 
would be welcomed. Meanwhile, every effort should be made in primary schools to 
"think metric"; to handle kilogram masses, to measure with metric tapes, to drink. 
water by the half-litre. In the statistical test, most respondents knew that one would 
measure the length of the island in kin, but they were far less certain that you would 

2
 measure the area of the classroom in m . Yet a metre stick is easily cut from any bit 
of bamboo. 

3. It is worth repeating Mr Wilson's recommendation that a tour of the Caribbean 
should be arranged by a team of two; a member of the British Metrication Board and a 
member of the appropriate 3amaican committee. These could then confer with 
representatives of administrative, commercial, industrial and educational interests and 
joint action throughout the region could be expected to follow on their report. 

7.6 Mathematics in the curriculum and in society 

1. The school curriculum 

I have given some evidence to show that the curriculum In the average Caribbean 
school tends to be overloaded - a feature common to schools in many countries, but 
exacerbated by the multi-racial and multi-cultural nature of Caribbean society. In the 
field of the humanities, West Indian history, European history, geography, social 
studies (which usually denotes a sort of local human ecology) are all clamouring for a 
place in the sun. They have strong claims in islands which have a history of long 
struggles between european colonizing powers written large upon their terrain, their 
language, and their social structures. In the field of linguistics, English, French and 
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Spanish all have legitimate claims. In the sciences there is a welcome move toIntegrate biology, chemistry and physics throughproject (WISC). the West Indian Integrated ScienceBut the result is that mathematics often gets a much smaller share inthe time-table than it would in a corresponding English school. Options do not begin toappear until years 4 and 5 of the secondary course ­that is, until after the schoolleaving examination has been safely put behind the pupil. 
It Is difficult to develop a worth-while mathematics
syllabus for junior secondary schools on an allocation
of less than five 40-minute periods per week, and this
should be regarded as the absolute minimum.
 

There is also the problem created by fact theIntersection of 
the that Caribbean lies In theBritish and American 'spheres of influence'.kinds of amusing ways; some This shows Itself i allinfant classes contain "students" while some sixth formscontain "pupils". (In passing, I may say that in this report I have tried to use "pupil" forall undergoing primary or secondary education, reserving "student" for those in tertiaryeducation or in-service training. There is nothing to my mind derogatory about theterm "pupil"; after all, Oxbridge undergraduates are "in statu pupillari").have chalk-boards, and Some schoolssome have blackboards; while somewhich are written on have greying hardboardswith crayons. Some children study modern mathematics whileothers are exposed to new math. But here the difference may be not only a matter ofname, but also of substance. 

There is not really room In the limited school curriculum for full diet ofaAmerican-inspired study of mathematical structure combined with a full diet ofBritish-inspired applications. It is my opinion that the project has erredmuch on too 
what kind 

the 
of 

side of the former, but the basic question has still be be answered:mathematics is best suited to the needs of the Caribbean juniorsecondary school child? 

Another somewhat neglected field has been the Interaction between the mathematicsromponent of the school curriculum and the sciences, Including geography. This I havealready mentioned. 

In designing the content of the mathematics syllabus for the upper forms ofjunior secondary schools especially, the needs of the sciences, includinggeography, for specific mathematical knowledge and techniques should be takenInto account. 

2. The social milieu 
It is of course impossible to predict what sort of mathematical equipment will bebeneficial to the present Caribbean child in his future years of maturity. 
 In a rapidly
changing world, and a rapidly developing society, all weBut we ought can do is to hazard guesses.not to solve this problem by evasion, Inaction, or conformity to currentmathematical and pedagogical fashions. I have the feeling that the project has giventoo little attention to this problem in its understandable enthusiasm for improving themethods of teaching an accepted body of materials, and for breakingteachable units leading to the mastery of one concept at a time. 

it up into
 
to show I have given reasons
that this may lead to a somewhat introspective attitude to mathematics.the other hand the answers Ongiven by the teachers to the questionnaire reveal thatemployers of school leavers have scarcelybrought ever made any comments on the changesabout by the project in the school curriculum; it probably too early toexpect this. But one could suggest 

is 
that facility In basic arithmeticrequiredf; measurement, will always beestimation and approximation

increasing importance will remain useful skills;will attach to statistics, graphical displayintelligent of information,use of maps, charts, plans and elevations; and ther-,will presumably be anIncreasing demand for data processing and computer programming. Flowcharting, and 
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natural introductions to thisthe logical organization of operations and schemata seem 
type of thinking. 

Any future development of mathematics in the Caribbean needs to take seriously 
school leavers, their mathematicalinto account the employment prospects of 

needs in relation to the social milieu, and the uses of mathematics in the media 

of communication, mastery of which will be necessary to enable them to play an 
citizens, not only of their immediate territories, but of theintelligent part as 


world of humanity.
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Vill - STATISTICAL DATA 

. 8.1 GENERAL EDUCATIONAL DATA 

1. ScW. buic statistics for each I1land
 

.lsand Area Popn. Dnaty S c h o 
 o I I Text. CZ School 
km 2 N k,2 Pri- Jur. 1Govt P-4 Scold "~ leavingMary Sec. Grmr Grmr fret age 

ANTIGUA 250 65 )0 6 1 3 I 
BARBADOS 430 
 20 M 3o7t 13 


DOMINICA 750 70 90 33 0 2 3 11-13 1
 
GRENADA 310 %6 310 
 1 I 11-14
 

MONTSERRAT 100 12.3 120 
 2 0 1 10-12 1a
 

ST KITTS 168 23 135 
 3 1 . II 1 (16)
 
NEVIS 93 
 12 130 2 0 II 14 (16)
 

ST LUCIA 616 101 162 74 
 7 4 1 .1 II I 
ST VINCENT 343 90 260 60 23 9 11.13 15 

2. 3ue 1975 Teachers Collete Examinat on ruits 

(1973 rmdus in bracIkets) 
College LITTC ERDISTON DOMINICA GRENADA ST KIS ST LUCIA T VINCENT 

Number of
 
canddtes 17 132 34 49 23 56 

Paper (Mean 4.0 (34.3) 35.7 (36.8) 47.8 (32.4) 46.4 (37.1) 35.3 (30.1) 39.6 (39.0) 53.6 (4.2)1(100) (S.D. 10.5 ( 7.8) 14.0 (13.0) 13.0 (11.8) 15.6 (10.2) 14.4 (1.1) 11.1 (12.9) 10.2 (17.)
1100) (Mean 18.5 ( 7.3) 13.8 ( 9.1) 16.3 1 7.0) 12.3 C 8.6) 19.6 (12.61 12.3 .9.0) 1. 1 9.2)(S.D. 5.5 (6.0) 6.0 1 5.6) 3.2 1 4.2) 5.6 3.7) 4.2 ( 3.8) 4.4 ( .6) 6.)5.0 1 


IIIA(23) (Mean 8.3 (12.0) 10.2 (15.9) 10. (10.1) 10.8 (14.3) 13.4 (17.6)
(S.D. 3.1 1 2.4) 3.01 3.9) 10.8 (13.7) 11.6 (12.7)2.3 ( 3.1) 2.8 ( 3.9) 2.7 ( 3.1) 3.0 ( 3.9) 3.0 ( 2.7)
(Mean 16.5 (17.3) 14.2 (13.5) 16.2 (13.1) 18.5 (13.0) 18.3 (16.9) 16.9 (14.7) 13.9 (16.8)"15(30)(S.D. 4.2 1 3.0) 3.7 ( 3.7) 4.4 1 4.) 4.2 ( .7) 3.1 ( 3.2) 4.0 ( 4.2) 5.6( 3.5) 

3. Data for teachers* colleesforyear 1974-1973
 
Collele LITTC 
 ERDISTON DOMINICA GRENADA ST KITTS ST LUCIA ST VINCENT 
Principal M1W James H Bayrne M HaLris C Glean Mrs ,Leone Mrs 

RlIcardson _ ____ Providence 
Te&cNng strlf
Full tme 722 5 5 10 13Part tme 6 4 1010 8 2 7 7
Students year 1 85 121 36 33 24 61 s0 

2 17 1213 .. So 32e 53 

Maths tutors 1 3 I
'MIfs/week Maths ISO 100/1O 

0 I 2 2310 120/210 225 225 160 

* Year following the full-time In-College year 

"g.'
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4. 0 LEVEL RESULTS 

Results of the June 1975 G.C.E. '0' level examinations are available for three of the 
islands: Antigua (in part), Barbados and Dominica. They are In somewhat different 
forms for the three Islands. 

ANTIGUA 

Total number of candidates entered: 545 

Average number of subjects for which each candidate entered: 

Number passing 0 subjects 223 

I subject 144 

2 subjects 76 

more than 2 102 

Average number of subjects passed per candidate entered: 1.3 

Subject 	 Number Number % pass of % Pass of 
entered passed subject entry I candidates 

English Language 453 182 40.2 33.4 

Mathematics 195 32 16.4 5.9 

Biology 213 30 14.1 5.5 

Chemistry 69 10 14.5 1.8 

Physics 	 25 6 24.0 1.1
 

BARBADOS
 

Total number of candidates entered: 4658 

Average number of subjects for which each candidate entered: 3.3 

Average number of subjects passed per candidate entered: 1.3 

Results for different 	types of school: 

School type Number of 
candidates 

Nuniber of 
subjects sat 

Number of 
passes 

Average 
subjects sat 

% pass 

Government 2135 8378 4079 3.93 48. 

Independent 1136 4104 1444 3.56 35.2 

Total school 3291 12482 3523 3.80 44.3 

Private cands. 1367 2760 512 2.02 18.5 

Grand total 4658 15242 6035 3.3 39.7 
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Mathematics results: 

Syllabus A/B Syllabus C 

School type Number of 
candidates 

Number 
passed 

% pass Number of 
candidates 

Number 
passed 

%pass 

Older 
secondary 

138 56 40.6 443 224 ,0.6 

Newer 0 0 76 10 13.1 
secondary 
Assisted 112 24 21.4 ,5 16 34.4 
Independent 
Independent 14 1 7.1 15 4 26.7 

Total 264 81 30.7 ,89 254 43.2 

DOMINICA 

Total number of candidates entered: 830 

Total number of subject passes: 	 schools 715 
sixth-form college 96 
private candidates 215 

Total: 1026 
Average number of subjects passed per ctndldate entered: 1.24 

Sublect passes (numbers entered for each subject are not known) 

Subject Number of passes Percentage pass 
of

Schools SFC + Pvt Total all candidates 

Agricultural Science 23 2 25 3.0 
Biology 	 57 12 69 8.3 
Chemistry 30 10 40 4.8 
Commerce 22 18 40 4.8 
English Language 145 76 221 26.8 
English Litereture 98 16 114 13.7 
French 
 60 7 67 8.1 
Geography 	 25 12 37 4.5 
History 99 	 153 18.4 
Mathematics 40 12 52 6.3 
Physics 35 17 52 6J3
 
Relglous Studies 42 8 50 6.0 

15 other subjects figure In the lists, all with less than 20 school candidates. 
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it will be seen that two figures remain fairly constant In the wide variety of data 

shown by these three Islands: 

Average number of subjects passed by each candidate is about 1.3. 

Percentage of total entry who pass in mathematics Is about 6% 

too many candidates are entered for this examination who haveIt Is obvious that far 
These figures give no grounds for complacency.no reasonable expectation of passing. 

mathematics is not significantly differentIt is also noteworthy that the position of 
from that of the other sciences. 

3. TEACHER TRAINING 

Data relating to the seven teachers' colleges, 1974-75 

College Teaching Staff First-year enrolment 

Full-
time 

Part-
time 

Men Women Total Under 
26 

Over 
23 

Dominica 4 10 12 24 36 2 34 

Erdiston 22 4 35 86 121 109 12 

Grenada 5 8 16 17 33 26 7 

LITTC 7 6 12 73 85 62 23 

St Kitts 10 2 9 13 24* 22 2 

St Lucia 13 7 23 38 61 33 8 

St Vincent 10 7 20 30 50 36 14 

Total: 71 t4 127 283 410 310 100 

*Full-time year (third of four) 

First-year intake is taken as the fairest basis of comparison, since some colleges 

had just started or just changed from one-year to two-year courses. 

Data relating to training of 60 teachers of mathamatics In service In 

13 junior secondary schools for which full data were available: 

University VSO etcUntrained Teachers' A level Maths 
Pass Fail Graduate Withdrawncollege 

3 4 716 25 3 2 
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8.2 DATA ON SCHOOLS
 

1. SCHOOLS AND TEACHERS IN 

CARIBBEAN MATHEMATICS PROJECT 

(Position as of May 1974) 

Territory School 

Antigua Antigua Grammar 

Clare Hall 
Jr. Secondary 

Princess Margaret 

All Saints 
Secondary 

3ennilns Secondary 

Pares Secondary 

Holy Trinity 
(Barbuda) 

Barbados St Leonard's 
Boys' Comprehensive 

St Leonard's 
Girls' Comprehensive 

Ellerslie 
Comprehensive 

West St Joseph 
Comprehensive 

Princess Margaret 
... 

No. Classes, No. Puptls
Year I Year 2 Yearyl 

3/134 3/139 1/36 

3/100 2/83 3/106 

3/119 3/95 1/43 

3/95 3/91 3/110 

2/77 3/84 1/37 

3/105 3/105 3/105 

2/26 1/23 1/6 

2/7 5 2/75 ­

2/75 2/75 

72/7 2/75 

3/97 2/75 ­

/75 2/75 ­
_ 


Teachers 

R Wright, B Thomas 
E Thompson 

B Soames, C Yates 
C O'Reilly 

F Baley, G Byam 

M Josiah, L Sutton 
G Roberts 

R Simon, R Matthew 

E Baltiniore, H Francis 

L Webber 

D Thompson, 
Mr Cadogan 

P Franklin, H Lythcott 
3 Benn, L Harris 

V Browne, E Cadogan 
Codrington 

B Sahadath, 
A Collvmore 

Atwell, C Alleyne
 
Zaleski
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No. Classes, No.Pupilb 
Y Year 2 Year S TeachersTerritory School 


Dominica Dominica Grammar 3/105 3/100 2/65 Mr Paul, Mr Richards, 
School A James, 

Mr"Shillingford, 
Mr Christian 

St Martin School 2/85 - J Rene, L Bernard 

Collhaut 1/30 1/30 - Mrs Corriette 
Government School Miss Shillinpford 

Portsmouth 2/75 2/70 2/65 C Stevenson, 3 Murphy 

Secondary School H Green 

Paix Bouche 2/70 1/25 3 Alexis, Miss Bannis 

Government School H Leslie 

Grenada 	 St. Patrick's R.C. 3/136 - - E Alexander 

School 

Waltham Junior 3/105 2/60+ - Miss David 

Secondary School 

St Paul's Govt. 1/56 - - R Street 

Hillsborough Jr 3/99+ 3/97+ 3/107 3 Ergen, Mr Benjamin 
Secondary D Bales, Miss Joseph 

(Carriacou) 

Grenada Boys' Sec 2/70 2/70 2/70 Mr Fell 

The Grenville Group - - - R Charles, 0 Nyack, 
B Antoine, E George, 
M Belfon, F Davis 
T Calliste 

2/63 2/33 E Fergus, R SnowdenMontserrat 	 Montserrat 2/50 

Secondary I
 

I Salem Jr Secondary 12/52 3/130 - G Irish, M Virell 
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No. Classes. No. PupilsTerritory School Year I Year YearY Teachers 

St Kltts 	 Basseterre Jr.Hlgh 15/463 10/351 E Tyrell, hi Warner 

Sandy Point High 

Cayon High School 

Charlestown 
Secondary (Nevis) 

Glngerland High
(Nevis) 

St Lucia 	 Entrepot Jr 

Secondary 


Corinth Jr 
Secondary 

Micoud Jr 
Secondary 

Vleux Fort Jr 
Secondary 

La Fargue Jr 
Secondary 

Soufriere Jr 
Secondary 


St Vincent 	 Bourallie Jr 
Secondary 

Callaqua 
Government 

Biabou Jr 
Secondary 

Kingstown 
Methodist 

-

3/130 

4/160 

4/146 

/90 
-

3/105 

3/105 

5/160 

3/105 

3/110 

4/110 

3/92 

1/0 


/120 

/60 

-

4/115 

4/160 

4/141 

3/90 

3/105. 

4/140 

4/120 

3/100 

4/120 

3/100 

2/60 

-

-

3/90 

3/150 

3/109 

-

3/105 

3/105 

6/175 

3/100 

-

4/110 

-

-

-

-

E Nisbet, WTaylor,

I Sweeney, 3 Lloyd

L Twells, D Duncan,

W Roberts, S Crossman
 

L Lenskl, R Halliday
 
C Williams, L Benjamin
 

3 Caines, A Parker,
 
A Hamilton, 3 Percy
 

P Nisbet, A Walters,
 
3 Neale, S Fahie,
 
V Liburd
 

D Gilflllan, D Blum
 
V Woodley, E Curtiss
 

S Boyce,

MissBlanchard, 3 Anus
 

A Harris, M Cenac,
 
K Smith, P Felix
 

L Labin, E Serrieux 
M Augustine, G Charles 

P Stevens, S Backley

H Relis, C Tertalien
 

E Joseph, D Allen
 
K Francis,
 
L Constantine
 

A Cenac, N Handkinson 
R Fuchs
 

L Richardson,
 
B Marksman
 

Mrs Jones, 0 Nanton 

R Sherpelz, E George
F Oliverre 

B Jackson, Mrs Walker 
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8.3 Calendar of Project activities 

CARIBBEAN MATHEMATICS 
PROJECT WORKSHOPS 

DATE PLACE TOPIC LEADERS NUMBERS 

1971 

16-20 August BDS Induction RDP, TLS, ED 20 
30 Aug-3 Sept ANT Induction RDP, TLS, ED 
Oct - Dec ANT Number system ED 8 
(fortnightly) 
19 Nov. LUC 3SS Syllabus TLS 
10 Dec. LUC Fractions TLS 
14 Dec. BDS Fractions TLS 

.1972 

14 Jan. BDS Fractions VM 10 
14 Jan. LUC Fractions TLS 
4 Feb. BDS Fractions TLS 10 
11 Feb. LUC Syllabus, fractions TLS 
3 March BDS Mappings TLS 10 
10 March LUC Mappings TLS 
17 March BDS Fractions TLS 10 
20-21 March CAR Fractions RDP 
22-24 March VIN Fractions RDP 9 
22-24 March KIT Decimals ED, AG 10? 
5-7 April ANT Length ED,TLS 8 
17-19 April KIT Decimals AG 
17-19 April MST Mass and capacity ED 4 
24-28 April ANT Primary, 4 rules ED, AG 13 
15-19 May CAR Decimals RDP, ED 19 
26 May BDS Test review TLS 7 
2 June VIN Prime Factors RDP 14 
12-16 June KIT Metric measurement ED, AG 18 
10-14 July BDS Writing Session TLS 
31 July-4 Aug. GRE Ordered pairs RDP 26 
11 0.:ber ANT Length ED 
23 Oct. ANT Area ED 
27 Oct. MST Measurement ED 8 

2127 Nov-I Dec. VIN Area RDP 

1973 

Jan. ANT Graphs & statistics ED 17
 
19-23 March LUC Fractions TLS 19
 
3- 6 April CAR Evaluation RDP, IT 29
 
April BDS Editing Session DB, WT
 
7 -8 May GRE Graphics RDP, WT 43
 
11 May GRE Prime Factors RDP
 
18-22 June ANT Primary Mathematics ED 8+
 
9-13 July BDS Teachers' Guides DB 10
 
Frequently GRE Scope u:d Sequence RDP
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DATE PLACE 

1974 

4 - 8 Feb. LUC 
17 Feb. CAR 
March ANT 
1-3 April KIT 
May MST 

20-24 May VIN 
29 July-2 Aug. DOM 
23-27 Sept. CAR 
8 - 9 Oct. MST 
22 Oct. ANT 
November KIT 

18-20 Nov. GRE 
18-22 Nov ) DOM 
2.-29 Nov )
25-29 Nov LUC 

197 

January ANT 
14-17 Jan. VIN 
22-24 Jan. GRE 
30-31 Jan. MST 
6 Feb. BDS 
11 Feb. KIT 
17-21 Feb. 
24-28 Feb. ) DOM 
26 Feb. ANT 
March KIT 
6-7 March ANT 
March MST 
1-4 April BDS 
7 April KIT 
7 April KIT 
14-28 April LUC 
21-24 April KIT 
26-30 May DOM 

8-11 July VIN 
August DOM 

KEY: 	 ANT 
BDS 
CAR 
DOM 
GRE 
KIT 
LUC 
MST 
VIN 


TOPIC 


Box, geometry 
Metrication 
Box 

Number bases 

Plane figures
Production 
Mappings, statistics 
Production 
Metrication 
Probability 
Vectors, flowcharts, 

transformations
 
Scope & Sequence 

Scope & Sequence 


Production 

Probability 

Scope & Sequence 

Scope & Sequence 

Metric length

Geometry 

Geometry, integers 


Geometry, mappings 

Film 

Integers

Production 
Metrication 
Statistics, transforma-

tions, film 
Mini-booklets 
Mappings, film 
Metrication 
Statistics & Probability 

Film 
Diagnostic testing 
Statistics, Geometry 

Antigua DB 
Barbados ED 
Carrlacou GF 
Dominica AG 
Grenada VM 
St. Kitts RDP 
St. Lucia TLS 
Montserrat IT 
St. Vincent JT 

VT 

LEADERS NUMBERS 

TLS 22 
RDP c.25 
ED 4 
ED,JT 25 
ED 
RDP 25 
TLS 16 
RDP 16 
ED 4 
ED 4 
ED 

RDP 36 
GF 37 

RDP 16 

ED 
RDP 
RDP 
ED 
GF c. 10 
ED 

GF 35 
ED t00 
ED, RDP 
RDP, ED ?1 
ED 
GF 17 

RDP, ED 20 
GF 8 
ED 
GF c.35 

RDP 
GF c.33 

Desmond Broomes 
Elvie Davis 
George Forde 
Anil Ganguly 
Victor Matthews 
Reg Payne 
Tom Schroeder 
Isaiah Thomas 
Jacqueline Taylor 
William Tenney 
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.4 List of Project Personnel 

Project co-ordinator 

Chairman of Round Table 

Senior Consultant 

Area Consultants 

UNESCO Representatives 

British Development Division 

CEDO/ British Council 
Representative 

Island co-ordinators and 
associates 

ANTIGUA 
BARBADOS 

DOMINICA 

GRENADA 

MONTSERRAT 

ST KITTS 

ST LUCIA 

ST VINCENT 

Desmond R Broomes, Research Fellow, 
School of Education, U.W.I. 

R 	M Nicholson, Vice-Dean, School of 
Education, U.W.L. 

Reginald D Payne, Ministry of Overseas 
Development, Technical 
Assistance 

Miss Evelyn Davis, based in Antigua 

George Forde (from 1974), based In 
St Lucia 

Tom L Schroeder (to 1974), Peace Corps, 
based in Barbados 

Anil K Ganguly (1972-1973), based In 
St Kitts 

E Himes (to 1972), Mathematics consultant 
based in Jamaica 

A C Collins (from 1973), based in Jamaica 

William Tenney, Graphics Arts Specialist, 
based at Multi-Media Production Centre, 
Trinidad 

A B Williams, Curriculum Adviser, based 
InBarbados
 

3 Hendry, Chief Technical Adviser, RLA 142, 
based in Jamaica 

Stan Wood, Education Adviser, based in Barbados
 

Bryan 3 Wilson, annual visitor
 

Morris Henry, S.E.O.
 

Vere Archer, E.O./Mathematics
 

Belgrave 0 Robinson, C.E.O.
 

F Isaiah Thomas, Mathematics tutor, 
Teachers' College (to 1974) 

Mrs E White Samuels, Ag C.E.O. 

Mrs Jacqueline Taylor, Mathematics tutor, 
Teachers' College, and UNESCO counter­
part in mathematics 

Miss Agatha James, Ag Mathematics
 
supervisor, Ministry of Education
 

Mrs Marjorie Thomas, Mathematics tutor,
 
.Teachers' College
 

Mrs Winifred King, Mathematics tutor,
 
Teachers' College
 

Mrs Annette Liverpool, Mathematics
 
Advisor, Ministry of Education
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WS List of published material 

1. Eight modules: 

Prime Numbers and Factors Measurement of Length 
Multiplication of whole 

numbers Measurement of area 
Fractional numbers Mappings 
Decimal notation Statistics 

All the above are now published by Longman Caribbean Limited 

2. Teachers' Guides to the above modules 

published by U.W.1. School of Education, Cave Hill, Barbados 
and printed by Tivoli Production Centre, Grenada 

3. Monographs 

Growing Pains T C Schroeder 
Defining teaching strategies for mathematics in developing 

territories 0 R Broomes 
(Paper read to the annual conference of Mathematical 
Association of Nigeria, August 1973)

Mathematics, curriculum and evaluation: Caribbean 
experiences 

D R Broomes, T L Schroeder, R D Payne
(Educational Development International, April 1974)

Some observations on the mathematics being taught insecondary schools in Antigua, St Lucia, Dominica, St Kittsand Montserrat, under the UW[-UNESCO-CEDO mathematicsproject. D R Broomes, November 1973. 
Questions about the Caribbean Mathematics Project - a 
publicity folder of various items, March 1974. 
The Dominica experience George Forde August 1975 
The Box: a form and shape of the second-year mathematics
materials for secondary schools D R Broomes 

Scope and Sequence 
Some data on Broomes' Survey test of arithmetic fundamentals 
R D Payne, 1975 
Publicity folder produced in April 1974, containing: 

Questions about the Caribbean Mathematics Project 
A brief history of C.M.P. 
Strategies of C.M.P. 
Philosophy of C.M.P. 
Film and filmstrips, C.M.P. 
Schools and teachers in C.M.P. 

The role of the Round Table in C.M.P. UWI, 3uly 1975 
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Pedagogy of C.M.P. materials 
Evaluation of Workshop, Barbados, August 1971 D R Broomes 
Evaluation of Workshop, Antigua, September 1971 D R Broomes 
A mathematical version of the parable of the sower 

R D Payne and D R Broomes 

UWI-UNESCO-CEDO Maths Project "About the project"
UWI December 1971 
Eastern Caribbean Standing Conference report, 1973 
An Introduction to graphics for teachers Barbados, April 1973 
Visuals Round Table, April/May 1974 
Memorandum - Curriculum development and production 
centre: R D Payne 

4. 	 Materials produced for this evaluation, July 1975 
History: Development of the modules 

Operations In the field 

The Mini-workshop 
By-products of the project 

5. 	 Tivoli Production Centre publications Include: 

Even so are the young Mrs B Payne 
children 

Report on Curriculum development and material production -
Windward Islands, 
Sept - Dec 1974 R D Payne 

Profit and Loss R Charles 
Making Change Grenville Group, sponsored by 

Barclays International Ltd. 
Bottlers Cup, 1974 Sponsored by Bottlers 

(St Vincent) Ltd. 
Getting on In business Sponsored by Messrs Ramdhani 
I am a tourist, too MIss P Buxo, sponsored by Hotel 

Assn. 
Stories from Tivoli Tivoli RC Primary school 
Stories from my Island " " " 

My hose Is leaking R Edgar 
Tooth House, Our Teeth, Miss 3 Skelton, sponsored by Colgate-
Teeth thieves, Susan learns Palmolive Ltd. 
about teeth 
Joy to Sorrow Tivoli RC School 
The search for "three and a bit" " " " 

Multiplication of Fractions Chantimelle School 
Handle with care Tivoli RC School 
Do metric Waltham 3SS 
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Going metric 	 Ruth Wright, A.G.S. Antigua 
The people Columbus met 
here Carriacou 
Probability experiment using
Bagatelle Ruth Wright, Antigua 
Planning to save Ruth Wright, Antigua 

A total of well over 100 titles were published in all. 
6. 	 16 mm Colour Sound Film "A way of looking", directed by 

D Ponting, University of Bristol, 1974 
7. Four tape/filmstrip sequences British Council for UWI: 

B 3 Wilson, John Hunter 
I. Strategies of curriculum development
2. How a unit of work is produced
3. Teachers write booklets 
4. Changing methods in the classroom 

t
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8.6 	 Tests and 9,uoptlonmatrn 

1.CagnitJv. toot lde!rlintc-d tr.::.-. 

CAJUIDI 	 4Ai TICS PROJECTW EVAUITION 

Fu W 4.A Va" mme, ege, sex, Acloot and c.,aj on jow" dmiw 4hee.. 

This Us not d 60RL1 tXzMWFdin£Of.
 

Wak s44uit tmugh he pape.€
. 

VonI* spend too Lang on MWq one qu-stion; 4j you cant 

Aet how t do it, go on to "te net. Nobody 

expects you to be Wbe to dn~wA.~ all 4t questions. 

Host of the questions have four possible answers suggested; on your answer 
sheet put a ring round the letter which lives the right answer. 

E3mple: 3*4 ? a. S b. 6 (D 7 d. 8 

YW HAVE 80 MDIWIS TO O0 7HIS PAPR 

1. 	 In the diagram, all the blocks
 
are the sa size-- (congruent).
 
Which is true? 
 I 

a. 	 x is loger then y b. x is e a to y 

C. 	 x is shorter than y d. you can't tell 

2. 	 Which piece fits the missing
 
(shaded) space?
 

.Jb. .d.
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3. US fou n~ Anlsfitted together in =t o"tese w iyz: xhic : " .
 

as,, t, d.
\ 

f :\l
 

4. If YOU cuz this pencil s.rsht~ o~ I.in the direction shown, the zhape 'If 
-the cut part wtIi be: 

a- 6 b.. d. 

So Wich of these shm 28 wrtttmns a rct of pr~e factors? 

a. (1.2.4.7.14) b. C2.3+S*7.11) C. (2zx7) d. 4 
x 7
 

6. *_a3 
 b. "1
 

d. 

7. t its would you use to masm 

(1) the length of the L3id on which )-,u iiw? 
a. ka b. a €. ca d. 

(2) the U of yaou? clasao= fo,?.. 
a. W b. W C. C22 d. bect,*s 

(3) the VOlt. Of I. wmtchnnl? 
.is 
 b. 
 ': s 

http:C2.3+S*7.11
http:1.2.4.7.14


-3-

S. 19 x 31 isnearly equal to 

a. 100 b. 300 C. 00 d. 1000 

9. Each square in the dratidng represents 

1 cM2 . The are of the loI is about 

a. 30 Cal b. 40 ca" 

C. 3o C d. ,0cm 

10. Look at this table of a sinple ,pping. 

14 

The missing anber is most likoly 

a. 10 b. 11 

Can you be sure? 

to be 

C. 12 d. 16 

11. One of these 

a.b. 

figures viii not tesselato tio plane. 

C.0 

Ihich is it? 

d.0. 

*'Is 
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12. This diagram shows the average . " '-" 
monthly rainfall in Dominica.. 

(I) Which is the wettest month? j r MA Mr'J TA 50 N D 

a. 
June b. July c. August
 
d. November
 

(it) How much more rain Calls in the last 6 months of the year 
(July - December) than in the first 6 months (January - June)?
 

a. Over 7S ins b. Over SO ins c. Between 2S and 30 ins
 

d. Under 20 ins
 

13. 0 and L stand for numbers and 0 /
 

(I)if > 2, then mus be 

a. less thin 3 b. more than 3 c. less than S
 

d. either 3 or smller
 

(it) %U t is the value of 3 x "3 x / 

a. 3 b. 6 c. IS d. you can't 

....i .: ..' . -
tell 

.. .. ., 

14. 	 How way triangles are there In this figure?
 

a. 4 b. 6 c. 8 d. 9
 

IS. 	 To multiply 19.6 by 4.S. Michello first multiplies 196 by 4S and gets
 
(coamctly) 8820.
 

(i) This answer Is
 

a. lCO times the correc answer 

b. 10 times the correct answer 

T. times the corrYect answer 

dTw tims the cretase 

(it) The correct answer Is
 

a. 882 b. 88.2 c. 8.82 d. 0.882
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(ii) 	 Hor mch would I pay for 9 lbs poik at $1.96 per lb? 

a. $8.82 b. S88.2 c. $176.4 d. $17.64 

(iv) 	 How long would it tako to trevel 83.2 mies in a boat which can
 
travel at 19.6 miles per hour?
 

a. 41 hours b. 9 hours c. 45 hours d. 1700 hours
 

16. 	 Which of the numbers 

a. 15% b. 3 c. 0.21 d. 

is the 	smlost? 

juice 	in cans.
17. 	 A superorket sells different brands of orange 

They are mrked as follows: 

Brand Capacity (ml) Price
 

$3.S0
a. Sunglo 	 So0 

b. 0 	Cl 400 S2.90
 

700 	 $4.20
C. ool 
1000 	 $6.80d. Fullovit 

Which see"e the best value for money?
 

18. 	 John used a stick I metre long to measure a rectangular piece of ground. 

He said that its length was 8a to the noarest mtro, and its width was 
Sm. also to the nearest motro. 

(1) Its real length could have been as little as
 

a. 8.5. b. 7.-u c. 7.6m d. 7.S5 

(2) Its width was between 

b. 4S 	and SS co
a. 4SO and SSO ca 

d. 400 and 600ca
c. 49S and SOS ca 

(3) The smllest area it could have had is 

s 
 d. ,O.,
a. 28m' b. 33.7Sm c. 39.Sm 


19. 	 In the diagram on your answer shot write down
 

(a) in circle A, numbers which are less than 40 and multiples 
of 6
 

(b) in circle 3, numbers which are loss than 40 And 
%altiplcs of 9
 

(The lists have boon started for you)
 

(c) If another circle C contained all the perfect s;uares. would any
 

umbers be in all three circles?
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20. Several fxguros are drawn on your answer sheet. 

a. 	 Underline the figures thar can be drawn using Just four straight
strokes without lifting thc pencil off the paper. 

b. 	 Put a ring round the figures that have a line of symetry - that
is, they can be folded about a line like this and the two halves 
viii fit. 

Mark the line of symetry in the figures you have ringed. 

In the spice provided draw another figure, different from those 
above,whc 

a. 	 can be drawn in 4 straight strokes ad 

b. 	 h a line of symetry. 
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CAR IDSAN HA'nEHATICS PROJECT EVAWATION
 

ANSWER SHEET
 

FAm -----------------....--------------------.!a_ . ------ Yrs. --- uths. 

School: --------
Sex: boy/girl ----------------------------- Class -- ---------

Question Nmber Answer Qastion Number Answer 

1 a b c d 12 (1) a b c d 

2. a b c d 12 (11) a b c d 

3. a b c d 13(1) a b c d 

4. a b c d 13 (11) a b c d 

S. a b c d 14 'a b c d 

6. a b c d is () a b c d 

7.(i) a b c d is (i1) a b c d 

7.(i) a b c d IS (11i) a b c d 

7.(111) a b c d iS (iv) a b c d 

8. a b c 4 16 a b c d 

9. a b c d 17 a b c d 

10.(1) a b c d 18(i) a b c d 

10. (U) yos No 18 (ii) a b c d 

11. a b c d 1 (ii) a b c d 

19. Htmbers in all three circles 

A 6,12, 9. 3 

20.0FDraw your own figure h m 

0i
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----------------------------------------- ---------------- ---------

2. 	 Affeotive test administered to schools. 

ti1 factors (attor 'r-eton)to w'ici the iteta were 
The IJAt CoiuwM &' •ia section)ne!atively. (Se next
expected to contribute positively or 

WHAT DO YOU 	TK;IHK ABOUT HATHEHATICS?
 

This is NOT 	an examination.
 

We would like to know what you think about your Mathematts
 
and what
clastes; how ynu like to be taught; what you enjoy 


so 	on. To help us, try to answer the
 you find difficult, and 

questions as honestly as you can. Don't spend too long over
 

a question, or check bauk to 
see if there was another question
 
You have HALF AN HOUR.
like it - just go straight through. 


FIRST, fill 	ir.tho detnil* below.
 

AGE: ..... YRS ...... ths.....
NANO: ......................... 


Class ......
SEX: boy/gi:l SI;OUL: ........................ 


How many Mathematics teacher4 have you had in the last 3
 

years? ............
 

Hov many external examinations have you taken in the last 3
 

years? ............
 

a / in the space onposite each statement the
Nov uark with 

sentence whJch bos desCTibes whst you foeo about it.
 

I I I I I
 

ai 	not do not strongly
entirely incline 

agree disagree
agree to agree sure 


1. 	Doing mathematics is like
 At 
working a machine; there 

is only one right way.
 

........................
....-- ..--.- ..................
....-
......- ..-...--


2. 	I prefer my teacher to
 
teach the class as a whole
 

Ct 
3. 	1 like doing as such math-


ematics as I can.
 

4. The best way to learn
 
mathematics is Lo find
 
out for yourself.
 

S. Uathematics is so differ­

ont from other subject:,
 

it should be taught
 
entirely on its own. ........ O.... . ... ..
 .... ....l * .... ... 


............. i................... ~ 


6. Learning mathematics is
 

really just remombering
 
what teacher soys.
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entirely incline 
 am not do not strongly7gree to agree sure agree disagree 

7. P~y theeatics lossonsh~ve not been such use.
 

. In nathenctics you n-ed 

only ^tP'y the rules to
 
Fot 	tho rtht . fnswer. 

*.th'ititic5 Ivery
is orins 

if you hvo to aa lot of 
 A 
C)x:cisos I ll 1iIc. 

sort out lots of different
 

problems.IIjc 

11. 	The best way to learn
 
mathematics is for the
 
teacher to work examples

and 	then for me to 
practice.
 

.. o..................
 o........*.................
 

12. 	Mathematics is like science,
 
you need to learn it prac­
tically.
 

..................... 
 .....
 
13. 	 Only people who can do

mathematiqs should have to
 
study it.
 

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

14. 	The best thing about
 

mathematics is when you
 
can do a 
 lot of sums which
 
are similar.
 

IS. 	I enjoy doing practical

experiments In
 
wathematics.
 

.......................................................................
 
16. 	Tinspases quickly when
do Mathematics. I
 

16. Time
passe quickly when................................. 
...... ......... ....... ..... 
......
 
17. 	Mathematics is interesting


because there 
are 	so many

ways of doing things.
 

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

....... 
...... 
.........
18I do better in nathematics
 

when I work in a small
 
* group.
 

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

........ ....... .................
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-3­
to 1 	 I 

incline an not do not strongly
entirely 

agree disagree
agree to agree sure 


19. 	mathematics problems can h­
often be done in many 
different ways. m ~ o o '",
------------------..-----


20. 	 The rules of mathematics A­
are 	just something you


* have to learn. 

21. 	T work hard at mathema- Ci
 
tifs because it's an
 
important subject.
 

.............-.................---------------­

22. 	I don't like having to do
 
things in mathematics
 
which we haven't been
 
shown how to do.
 

23. 	Mathematics was necessary C­

up to Standard S but not 
... 	 ..
 ... ....... 


• 	 i
24. 	 Mathematics is useful 

because it helps in
 
everyday life.
 

23. 	A good way to learn math- 8t 

ematics is to use it in
 
other subjects.
 

A­26. 	In mathematics you can 

sometimes make up your
 
own rules. . .. -.............
 

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

.......... o..mm. . .. 


27. The most interesting part 
of the mathematics course 
is when you can try things 
out for yourself. .. ............ . 

28. Mathematics helps you under 
stand things in science 
and geography. . .. .......... 

29. 1 don't really understand 
mathematics. 

30. Hathematics means solving 
problems by following the 
proper rules. -
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3. QUESTIONS FOR TEACHERS.
 

Name School 	 Class 

1. How long have you been teaching CMP? 

2. 	 How long has this class been doing CMP? 

3. 	 Does all the school do CMP? 

4. 	 How long do you spend over the modules? 

S. 	 What have you done after the modules are finished? 

6. 	 Have you used 3SP texts? 

7. 	 Have you enjoyed the Project work? 

8. 	 Have you helped in producing any of it? 

9. 	 Do you think your pupils have liked doing It? 

10. 	 What sort of Maths will your pupils have to cope with when they leave? 

11. 	 Has their Maths helped them to cope with everyday problems? 

12. 	 Has It helped their learning In other ways? 

13. 	 Has It helped them with other subjects? 

14. 	 Do you find your teaching methods have changed? 

15. 	 Do you thlnk you yourself understand Maths better as a result of the
 
project work?
 

16. 	 Have teachers of other subjects made any comments? 

17. Have parents made any comments?
 

IS. Have employers made any comments?
 

19. 	 Do you feel you need any more textbooks than you have? 

20. 	 Are textbooks provided for the children? 

21. 	 Have you held any examinations on the work? 

22. 	 If so, how have the children succeeded? 

23. 	 Is there a school leaving examination In Maths? 

24. 	 What do you think ought to be done next, now the project has come to 
an end? 

125.
 



. Questionnaire on Teachers' Oblectives 

CARIBBEAN MATHEMATICS PRO3ECT EVALUATION 
OBJECTIVES FOR MATHEMATICS TEACHING 

There are various reasons teaching mathematicsfollowing are some of 
for to children aged 1l-l; thethose that have been put forward. It would be interesting andhelpful for future development of the curriculum in mathematics if you could try torank these in what you feel to be their order of importance, putting the mostimportant first. Thank you. 

NAME: 
SCHOOL: 

a. To enable pupils to cope with the arithmetic of everyday life. 
b. To help pupils learn other subjects, especially science. 
c. To encourage pupils to reason objectively and logically, without emotional

bias. 
d. To enable pupils to communicate and discuss Ideas Involving quantitativeand spatial relations. 
e. To give pupils opportunity for creative design and organization. 
f. To help pupils to use mathematical Ideas In business, Industry, andtechnology. 

g. To enable pupils to enjoy an achievement of the human mind. 

Order of Importance 

1 2 . 6 7 
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RESULTS OF THE QUESTIONNAIRE FOR TEACHERS 

1. Ranking of seven objectives 

Island Number of Sum of ranks given to objectives Combined ranking 
rankings a b c d e f g order for island 

ANT 10 29 53 36 35 49 34 44 afdcgeb 

BAR 9 23 49 24 33 47 29 47 acf de/gb 

DOM 9 20 43 31 38 53 25 42 afcdgbe 

KIT 5 18 22 7 23 26 20 24 cafbdge 

NEV 3 4 12 5 14 17 11 21 acfbdeg 

LUC 7 15 32 16 21 36 33 43 acdbfeg 

MST 3 19 29 13 41 37 36 49 cabfedg 

TOTAL 51 128 240 132 205 265. 188 270 acfdbeg 

For these 51 rankings the coefficient of concordance 

W: 12 (xI - m)2/(N 2 n(n2 -1)} with m - 204, N = 51, n = 7 

= 205904512,281 = 0.28, 

which is significant at a level of less than 1%. 

It Is clear that consistently high priority is given to objectives a and c, and low 
priority to objectives eand g. 

High priority objectives: 

a 'Fo enable pupils to cope with the arithmetic of everyday life 

c To encourage pupils to reason objectively and logically, without 
emotional 	bias. 

Low prlclty objectives: 

e To give pupils opportunity for creative design and organization 

g To enable pupils to enjoy an achievement of the human mind. 

It 	Isalso interesting to observe the two islands which placed at the bottom of the list 

b To help pupils learn other subjects, especially science. 

2. The general questionnaire 

The results of this were rather disappointing for a number of reasons 

a Unless I was able to contact teachers twice personally, it was not easy to 
get the replies returned to me. 
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b. In the light of experience, it would have been useful to send out a secondimproved questionnaire, but, because of (a), the response seemed likely to besmall, so I did not do it. 
Some questionsc. were misleadingquestion 4, "how and others ambiguous.long do you spend For example,over themodules would modules?", envisaged that thebe used continuouslyexpecting answers at the start of secondary school, solike "just over a year".modules As in fact scarcely any school usesin this way, the question was usually interpreted as "how long on theaverage do you spend over each module?". Again, question 5,"what do you afterthe modules are finished?", having the samesuch as "turn to 3SP Book pattern in mind, expected answers", which did sometimes occur, but also provokedresponses like "keep them in a cupboard"!the question (17) Few teachers realized that to answer"have parents madeunhelpful, unless any comments?" with a bald "yes" wasthe comments were quoted; the question should dearly havebeen more specific. Question

you have?" 19, "do you feel you need any more textbooks thanwas almost invariably answered with "yes", but in many cases it wasclear from additional comments that what was meantof the textbooks we are using". was "we need more copiesStill, some informationfrom the responses, was certainly obtainedeven though it was mainly of this negative kind.
 
The answers are summarized, as best I can, below.
 
44 teachers responded to the questionnaire, apart from those who merely returned thesheet with the comment "I do not teach CMP" or similar. 

Question 1. Answers ranged from 0 to 4 years, average 4.5 terms.
2. A pointless question; It depends what you mean by "this class".3. In all but 6 cases, no;,even in those 6, CMP was taken to 

Include JSP. 
4. An average of 3 weeks per module; even so, few finish themodules in the first year, because they are always supplemented.3. Commonest answer "make up more exercises", because questionmisunderstood,. 
6. All but 7 answered yes.
7. 3 did not answer; 9 doubtful, 31 yes, I"very much so'. 
L 12 answered yes. 
9. 7 did not answer; 6 said "some of It"; rest "yes".

10. Most answered "practical arithmetic" or equivalent. 
11. 18 yes, 10 some, 13 no answer, 3 no. 
12. 28 yes, 5 doubtful, 10 no answer, I no. 
13. 28 yes, 4 "a bit", 10 no answer, 2 no. 
14. 32 yes, 3 "a bit", 7 no answer, 2 no. 
1,. 36 yes, I doubtful, 6 no answer, I no.
16. Many said "yes", but only one gave an Instances "modern mathsis a waste of time".
17. 13 answered "yes", but only two gave Instances: "parents areworried", "because they can't help their children". 
IL 8 "yes"; no instances given. 
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19. 	 Almost unanimous "yes"; but the only textbook specified was 
"something for the slow learners". See my comment above. 

20. 	 Often misunderstood. 

21. 	 Yes In all but four cases. 

22. 	 Not a very sensible question, but most teachers regard the 
examination results as encouraging. 

23. 	 Invariably "yes". 

24. 	 The most common suggestions were for syllabuses produced at 
local level; for subsidised teachers' meetings to continue; 
for seminars in the content of the new material. Some asked 
for things such as workbooks to accompany the JSP texts, and 

teachers' guides, which already exist and have been supplied by 
the project but have not reached the schools where these 
teachers are working. 

There is often considerable ignorance about teaching aids which are already available, 
not to exist, because no publicity has 

as there Is about textbooks which are thought 
The following

been 	 given to materials for which no money is available to purchase. 
are made in an attempt to alleviate this lack.of information.suggestions 
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SUGGESTED BOOK-LIST 

FOR
 
MATHEMATICS LIBRARIES
 

The following are suggested as suitable books for the libraries of Teachers' Collegesand Secondary Schools, where they are not already on the shelves. They are mainlyBritish; I am not so familiar with U.S. and Canadian books, but In any case many
libraries are already well stocked with these. 

School Texts (courses) 

School Mathematics Project Books A H, X, Y, Z Teachers' Editions Cambridge-
Books I - 3 and Teachers' Guides 
Additional Mathematics Books I - 2 

and Teachers' GuideScottish Mathematics Group Books I - 8 and Teachers' Guides Blacklejoint Schools Project Textbooks I - 3, Workbooks I - 5 Longman
Books 4S, 3S and Teachers' Guides

New Mathematics for Secondary Schools Books I - 3 Snell & Morgan, CambridgePattern and Power of Mathematics Neill, Moakes Macmillan
Contemporary School Mathematics Sherlock, Bailey Edward Arnold
Mathematics for the Majority (7 units) Chatto & Windus 

Topic Books 

Caribbean Mathematics Project 8 units Longman

Mathematical Topics for Modern Schools 
 James 	 Oxford
Making Mathematics Paling, Banwell & Saunders Oxford
Topics from Mathematics (series) D Fielker & 3 Mold Cambridge
Experiments in Mathematics )
Further Experiments in Mathematics ) Pearcy & K Lewis Logman
Machines, Mechanisms & Mathematics Bolt & Wardle Chatto & Windus
We Built our own Computers Bolt Cambridge 

Teaching, Reports 

Mathematics Eleven to Sixteen Maths Association 1974 BellPrimary Mathematics, a Further Report 1970 " 
Mathematical Laboratories in Schools 1968 " The Same but Different Quadling
Notes on Mathematics in Primary Schools A.T.M. Cambridge
Primary Mathematics Today Williams & Shuard Longman
Mathematics for Older Children Biggs 	 Macmillan
Mathematics for Younger Children " 

National Council of Teachers of Mathematics, Yearbooks,
especially 	 13th Multi-sensory aids
 

24th Growth of Mathematical Ideas
 
26th Evaluation
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28th Enrichment Mathematics for High School 
29th Enrichment Mathematics for Grades 
32nd History of Mathematical Education in USA and Canada 
34th Instructional Aids in Mathematics 
35th The Slow Learner in Mathematics 
36th Geometry in the School Curriculum 

Schools Council Examinations Bulletins (Methuen),
 
especially 23 Common System of Examining at 16.
 

25 CSE Mode I examinations in Mathematics
 

Examinations and Assessment ATM 

General 

Modern Mathematics and the Teacher Luclenne Felix Cambridge
Grilffliths & Howson " Mathematics, Society and Curricula 

iSome Lessons in Mathematics Fletcher et al 
ofMathematical Reflections 

The Language of Mathematics F W Land* Murray 
What is Mathematics? Courant & Robbins Oxford 
Modern Mathematics Fuchs Weidenfeld & Nicholson 
Vision in Elementary Mathematics Sawyer Penguin

"
"
Mathematician's Delght 
tPrelude to Mathematics 

The Fascination of Groups F 3 Budden Cambridge 
Transformation Geometry 3eger Allen & Unwin 
Freedom to Learn Biggs & MacLean Addison Wesley 

Periodicals 

Mathematics Teaching (6 p.a.) 

Association of Teachers of Mathematics
 
Market Street Chambers, NELSON,
 
Lancashire BB9 7LN, England
 

Mathematics in School (L4.50) 

Subscription Manager
 
Longman Group Ltd., Journals Division
 
43-43 Annandale Street, EDINBURGH
 
EH7 4AT, Scotland
 

Arithmetic Teacher ) US$I 1.00 membership 
Mathematics Teacher ) + $5.00 each journal 

or $13.00 each journal 

National Council of Teachers of Mathematics
 
1906 Association Drive, RESTON
 
Virginia 22091, U.S.A.
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8.7 Results of the statistical enquiry
 
Three specific instrunents were used 
 to obtain Information about the progrcss of the 
project: 

1. A cognitive test (Paper 1)of 35 items administered to 1260 pupils; 
2. An affective test (Paper 2) of 30 items administered to the same group as 
paper 1; 

3. A questionnaire addressed to teachers. 
These are all reproduced in the preceding section, where the results of the teachers'questionnaire (instrument 3) have been discussed. We are now concerned with adetailed examination of the results of Papers I and 2. 
1. General comments. I was only in the Caribbean for a short time, and itpossible to do more was notthan get a general idea of the "feel" of the situation beforedevising items for the various tests. Pilot experiments were ruled out by the timefactor, and also it was not possible to process the data obtained locally; the enquirywas therefore very much a hit-and-miss affair. In the light of experience it would nowbe possible to devise more appropriate instruments of enquiry, but the diffi,.ulty ofgetting adequate and honest responses to questionnaires and of ensuring fairadministration of large-scale testing procedures would still remain. 

In the event it is greatly to the credit of the administrations and the teachers in thevarious islands that all the scripts in response to papers I and 2 were duly returned.The parcel from Grenada was delayed in the post and only reached me onbefore I packed the last dayup to leave Barbados; the packet thereforewas brought, homecomplete, which enabled me to obtain a full factor analysis on paper 2 for this oneIsland. Schools in St Vincent were closed for a lengthy period of five or six weeksthrough a teachers' strike over a pay agreement. The island coordinator very noblyadministered the tests as a matter of urgency as soon as they returned to work, but insuch abnormal conditions it is hardly surprising that the results were disappointing anduninformative. This was particularly regrettable in that St Vincent was one of theIslands in which it had been thought possible to conduct a proper controlled experimentwith parallel classes related and unrelated to the project. The same strike precludedmy making a second visit to St Vincent. 
2. Data processing. My thanks are due to Lancaster University for according mefacilities on their computer and through their direct link with the UMRCC machine at
Manchester. 
 I am particularly indebted to Dr Yerkess for a great deal of expert advice
and for organizing the whole operation; also to Dr Ann Trown for help In selection of
appropriate statistical methods and interpretation of the results.
 
In consequence of the low priority accorded an outside Investigation such as this incompetition with the backlog of normal university business,considerably delayed. the final results wereA few minor errors (eg a few mispunched cards, probably notmore than -in all) were then revealed, and also some places where there was a casefor a rerun of the analyses with the exclusion of certain anomalous data. However, inview of the already considerable delay, and the somewhat insecure nature of the wholeexperiment for the reasons 
further delay were 

stated in paragraph 1, I felt that further investigation andalike unjustified. The results are therefore submitted just as theyare, but the original data are available if it Is thought worth while to submit themfurther analysis. to 

3. PaperI 
This paper proved a satisfactory instrument for discrimination and revealed a good
deal that Is of interest. 
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a. Item-by-Item analysis (Table I). 

The easiest item proved to be number l. (q.121) - Identification, from a column graphof monthly rainfall, of the wettest month; closely followed by item 22 (q..15iii) whichrequired the multiplication of 1.96 by 9. Also giving high scores was item 10 (q.8) ­estimating 19 x 31, though of course there was nothing to prevent the actualmultiplication being carried out. Most difficult was item 31 (q.19iii) which required
the identification of 36 as the only perfect square less than 40 which is a multiple bothof 6 and 9. The low scoring rate also on item 30 suggests a mental block against
regarding the overlap of two circles as the region which is inside both of them. It isnoteworthy that the primary schools succeeded better on item 31 than the secondaryschools -perhaps because they have more practical experience of work with Venn
diagrams. All parts of question 18 (items 26-28) were poorly done, which suggests a
neglect of the important concept of accuracy. Item 19, which asked for asimple countof triangles in a figure, proved surprisingly difficult, maybe because a triangle isthought of, not as a set of three points, but as an open three-sided space with nothing
Inside it. It is not surprising that there were few correct answers to item 13 (q.10il);maybe the question should not have been asked, because It is impossible to distinguish
those who answered "no" because they realized correctly that the images of amappingare arbitrarily assignable from those who were merely timid and would never be
certain about anything. 

An overall average score of just under 40% is perhaps a little disappointing. Ifgeneralizations are permissible, I would say that there is a good level of technical 
competence at arithmetic (though it is regrettable, in view of the project's emphasison understanding the number system, that twice as many can get the correct answer tothe decimal multiplication in question l.ii as can show that they understand why it is 
correct by correctly answering question 15i); but there is weakness both in applicationand in any question where geometrical intuition Is called for. This tends to bear out 
my contention that the emphasis of the project has perhaps been rather lopsidedly
numerical. 

b. Sex-differences and different responses from different school-types. 

(Table 2). 

Several items show significant differences between boys and girls, the girls scoring
better on ifems 4, 6, and 21, and the boys doing better on Items 2, 7, 8, 9, 23, 27, and32. 	 Perhaps one could draw a general conclusion from this that boys are better atapplications generally, and they certainly seem more familiar with metric units. 

Schools were divided Into five types: 

US 	 Urban selective - having an entrance examination or other 
selection procedure. 

UJ 	 Urban junior secondary - taking all comers 

R3 Rural junior secondary 

UP Urban all-age primary schools 

RP Rural all-age primary schools 

To some extent the distinction between urban and rural Is subjective. There is a cleartendency for the order of overall achievement to coincide with the order of schooltypes in the list given above; they have In fact been arranged In this order to showthis - originally UP was numbered above RJ. Table 2 shows the Item scores where thetrend Is significantly reversed; le, where US and U3 have scored significantly below the 
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mean or where RJ, UP and RPreflect fanl.arity have scored significantly above it.or otherwise with different parts of the syllabus. 
These probably 

Paper I 
c. nal sis b y axo omic g o p T b e3was constructed and balanced by allocating items on a Bruner.type taxonomic 

matrix by subject.matter and levelCognitive level is cognitive skill being tested.shown in the table - Theallocated to the group corresponding admittedly subjective-each 
ingithu se, st ieso rqiko wldg 

to the highest level of skill it was thought to 
by 

test.
little else, and so on. 

of some kind; group A contains those that require 

BardersoGenada 
In order to test the effect of project work, a sub-sample consisting of the schools from 

hand St Vincentsection of was previouslyclasses who had had full, partial, 
identified as containing637 scripts were subjected to a full threeway analysis of variance for each taxonomic 

or no connexion with the project. 
a cross­

group of items, by sex, age, Theseresults from and relation toSt Vincent the project.were very poor, and as 
As already explained, thethe island contained only classes inIn these 

group P (full project classes) and group N (no connection with the project), the scores 
two groups are unduly depressed in relation to group 5.It Is possible Again for reasons

different. 

stated, it was felt to be not worth while to repeat the analsis omitting St Vincent, but 
to show that for the total scores, the three groupsThis of coursepossible to devise a test 

is a somewhat negative conclusion. 
are not significantly

more closely aligned to No doubt it would bewhich would give greater advantage the project modulesbe sald that the paper to project schools. (and jargonl)
contents was devised to cover In fairness, however, it mustof JSP book I andproject schools do the recommended

the ground of the project modules and thenot seem part of 3SPtaught entirely from 
book 2; yet overall thetraditionalsignificantly 

to have scored any higher than schools which have beentexts,worse. If St VincentWhat this means is included, their scoresin the conditions prevailing after areclosure of schools, I do not pretend to know. a six-weeks 
Sex and age distinctionsSt Vincent. are presumably unaffectedThe results as shown in Table 3 do 

by the anomalous conditions Inapplications to everyday life. 
not really contain any surisesg 

are more accurate than boys at manipulative techniques, but boys are much happier in
which covers Young pupils are 
are probably 

a wide syllabus, while those who are 
at a marked disadvantage

low achievers for whom 
on a paper

There s overall life is 
1.3 and over and are still in form 3weakness at a struggle to maintain the status quo. those questions which were thought (by me) to Involve 

some measure of imagination, intuition, or inventiveness. 

4. Pae _2 
This .paper was not satisfactory as a test of attitudes towards mathematics anddifferent teaching methods.
The Its history is as follows.
aper was based very closely on a questionnair
South-west England in administeredconnexIonOr Michael Preston, with to CSE candidates Innow at an Investigationfactor-analyis Charlotte Mason College, undertakenof the answers Ambleside by

to this A
Identification of three principal factors: 

questionna yielded 
full Hoteing 

a satisfactory 

A exploratory / algorithmic attitude to mathematicsB Preference for open-ended / circumscribed teaching-learning
situations 

C overall commitment / apathy towards mathematics 
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a much wider set of questions In theThe questionnaire was a pruned selection from 
it would have been better tolight of a pilot experiment undertaken by Dr Preston. 


have undertaken a similar pilot experiment in the Caribbean, but the time factor, and
 
in the time available, preventedthe impossibility of processing intermediate results 

this being done. I therefore took the 30 Items which were strongly contributory to 

Dr Preston's factors, positively or negatively, simplified their English where necessary, 
to form paper 2. It was intended that six items wouldand arranged them at random 

contribute positively and four negatively to each factor, and the answers were to be 

recorded on a five-point scale as shown in the paper. 

For each script a three-component vector was obtained by simply adding the scores 

with the appropriate signs for the ten items whose main loadings had been identified by 

Dr Preston on the three principal factors. it soon became apparent that, in the case of 

factors A and B, very low values of the vectors were being obtained. This was because 

contradictory questions, intended to contribute with opposite signs to the vector, were 
with both, or withbeing repeatedly answered similarly - iewith strong agreement 

strong disagreement. It seemed as ifan overall tendency to be a yes-man or a no-man 

was masking the more interesting attributes. It was also clear that the questions were 
considered. For example, question 9 "Mathematics is verynot being intelligently 

boring if you have to do a lot of questions that are all alike", to judge by its correlation 
was often taken to mean "Mathematics is boringcoefficients with the other questions, 

because you have to do a lot of questions that are all alike", or simply "Mathematics is 

This discovery came too late to do anything about it. Also I felt that even with a 

better questionnaire there was no guarantee of better results - the attitude to 
the part of the pupils being every bit as important as their attitudequestionnaires on 

are enough differences between theto mathematics. But it seems clear that there 
children of Devon and Cornwall and of the Caribbean islands to render very doubtful 

any conclusions to be drawn from Paper 2. 

By an accident it so happened that the Grenada scripts were delayed in the post and 

brought back to England for scrutiny. This made It possible to carry out a proper 
This was done, and the result was not very satisfactory. Thefactor analysis on them. 
a continuous spectrum of eigenvalues from 4.6 down to 0.25,Hotelling matrix showed 

factors could therefore bewith ten of them greater than unity. No very clear 
negatively loadedIdentified, and the principal eigenvalue yielded a vector which was 

items except the first one - ie a general tendency to disagree withon all the 
course to agree, the choice of sign being quite arbitrary. Theeverything, or of 

FACTAN procedure in the UMRCC package PMMD4 finally yielded the factor matrix 

shown In Table 4; factor I seems to indicate general interest in mathematics, factor 2 
limit mathematics to usefulInterest in applications, and factor 4 a tendency to 

steadily in the sequence of school­arithmetic. Scores on all the factors increase 
N; since most of the loadings are positive this may indicate merelytypes P "i S -) 

an Increasing tendency to agree with everything in the more traditional schools. 

Finally, the scores on the vectors A, B and C for each class are shown in Table 5. Any 
a to +20 on each of the threeindividual script could show score ranging from -20 

vectors; scores of +20 on C were In fact recorded. Random answers would produce 

very low vectors; an answer "I strongly agree" to every question would produce A = -4, 

B = +4,C =.4. 

-
It will be seen that there has been reasonable consistency in the case of vector C 

In theoverall commitment to mathematics, and levels here are probably meaningful. 

case of the other vectors, there has been confusion and a good deal of background 

from Irresponsible answers, so that no message can be dearly distinguished."noise" 
Some reasons have already been given for this; there are probably others - eg it makes 

little sense to ask question 18 - "I do better at mathematics when I work in a small 
Experientia docet.group" - to a child In an all-age primary school with classes of 40. 
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Even when allowance is made for children giving the kind of response they think isexpected of them - eg to question 3 - it is still I believe possible to say that for thegreat majority of the sampled pupils mathematics is regarded as both important andinteresting. Pares, Clare Hall, Portsmouth, and supremely St Martins, like anexperimental approach, whereas Grenada, St Vincent and most of St Lucia tend tothink of mathematics as "doing sums". Not surprisingly, a lower level of commitmentto the subject tends to be associated with a preference for more traditional didacticmethods. I leave it to others to discuss which is cause and which is effect! Further
generalizations would seem to be hazardous. 

3. Island differences 

These are summarized in Table 6, and have been alluded to under section (h) in theIsland-by-island survey of Section 5.4. The table speaks for Itself without detailed
comment, but it should perhaps be emphasized that the differences between the islands 
are greater than those between the project and the non-project schools. 

References: 

M. Preston "The measurement of affective behaviour in CSE Mathematics" 
Ph. D. thesis, University of Leicester, 1972. 

Nuttall and Skernk Examination and Item Analysis, NFER, 1969 
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PAPER I * ITEM BY ITE.k1ANALYSIS 

Questim item Tax. 
Go 

Total Percentage
1UGirls so" 

Corec 
Svc S1 

Respxo 
us 

ltm 
U3 3 R 

,i__l_ 
%alaP ty te. d 

£ C 864 48.6 8.8 48.3 73.9 73.6 71.9 31.9 5.6 

2 2 0 385 30.6 28.1 33.8 3 40.4 38.3 27.3 28.2 16.1 

3 3 C 721 37.2 53.7 59.2 63.0 9.1 60.0 03.3 51.0 

4 4 e 448 37.1 39.1 33.6 2.4 23.5 31.1 0.2 513. 37.3 0 1.4 0 

3 4 3 6 50.3 30.7 30.3 39.11 5.0 51.2 44.8 M.6 0.3 

4 4 8 478 3.1 31.0 48.6 0.1 49.4 62.2 0.2 48.7 59.4 

71 7 A 342 44.6 31.6 52.1 • 0 6.4 59.3 33.9 57.0 35.0 0.1 

711 8 0' 370 05.2 41.3 )0.1 * 0.2 57.2 5. 1 40.8 38.4 31.3 

7111 9 D 43 32.2 48.6 5.8 * 0.4 44.9.0.4 q0.5 34.3 41.3 

a • 10 B 982 77.9 78.6 76.1 U.0 35.1 74.7 71.2 69.t 

9 11 C 460 34.3 34.6 3.2 44.0 W6.4 34.1 32.7 19.6 

101 12 C 197 71.2 72.4 69.9 831.9 0.4 71.3 59.7 32.4 

IOU 13 B 137 10.9 10.2 11.9 3.6 10.3 12.4 10.9 14.7 0.1 

11 14 z 443 31.0 31.0 31.2 54.2 52.4 30.4 0.6 47.6 

121 i3 A 1093 14.7 87.0 86.2 94.6 94.6 83.9 70.5 83.1 

1211 16 5 440 36.3 37.0 34.0 42.8 49.3 3.5 29.5 20.3 

1 
1311 

I?37 
i8 

D 
C 

403 32.0 
33 26.1 

31.6 32.3 
25.7 21.6 

36.8 
31.9 

31.1 
34.1 

28.3 
24.3 

41.0 
19.2 

30.1 
23.1 

14 19 A 13 10.8 11.3 10.2 10.8 12.2 13.0 4.5 7.0 3.7 

1N 20 C 296 3.3 21.3 24.0 * 6.5 27.1 22.3 21.1 28.8 24.3 

13U 21 a 643 31.0 53.6 47.3 . 3.1 33.6 60.1 49.2 31.3 49.0 

3i1 22 B 1044 84.6 13.8 83.5 91.0 91.9 12.9 77.6 75.3 

13V 23 B 337 42.6 39.9 46.2 * 2.7 33.6 31.4 40.0 33.3 30.8 

16 214 S 4 47.3 4.9 47.9 44.6 43.9 49.2 51.3 46.8 

17 2 0 200 3.t 13.4 16.3 20.3 16.2 13.1 23.2 7.0 3.4 

181 2 A 221 17.5 16.9 18.6 21.7 18.6 13.6 19.2 R.3 10 

IN1 27 B 18 11.7 10.1 13.7 4.513.9 13.3 9.4 8.3 13.3 

I111m 21 C 104 8.3 7.1 9.6 11.4 0.5 4.8 10.5 9.1 

11 29 A 813 44.7 63.3 63.4 73.3 74.7 63.4 41.0 61.3 

19U 30 1 304 8.4 8.8 8.0 8.4 13.8 9.0 6.4 3.3 

1911 31 0 97 7.7 8. 6.9 4. 7.4 4.2 J7.3 13.3 0 0.8 

201 32 0 381 30.2 25.1 37.1 * 0 49.4 42.6 27.9 3.8 16.8 

20U 13 C 386 30.6 30.6 30.8 54.8 39.2 27.9 11.3 13.4 

2011 34 0 2114 22.3 22.1 23.4 47.6 28.4 20.7 7.0 4.9 

201v 3) e M6 44.9 45.7 44.0 37.8 49.3 43.0 34.6 38.3 

TOTAL SCORe 13.92 13.7 14.2 * 4.3 13.8 15.8 13.4 12.0 11.8 
man 35 

S39.77 3.1 40.6 45.1 45.1 33.3 34.3 33.7 

TOTAL NUIBRS 1280 714 3 16" 296 498 356 145 

137. 



TABLE 2 

PAPCR I - ABSTRACT FROM ANALYSIS BY ITEMS 

SEX DIPFERENCES 

The following Items show significant dIfferences between(p<a') the sexess 

Item j 2 I 6 7 & 1 1 23 27 32 n 
Girls S correct 128.1 
Boys 

39.1 U1.0 311.6 41.31 08.6 53.61 39.91 10.1 25.3 7196 correct H33.8 33.6 1.6 32.1 "01 36.1 07.5 4.2 3. 37.1 39 

TYPE DIFFERENCES
 
The following Items show 
 significant differences between the varlous school(p < 596). Differences are only recorded where they types

are against the overall trend for thetype In question, le when types US ad U3 show deviations 
types R3, below the mean, and whenUP and RP show deviations above the mean. 

Type Item 1 0 I S 7 13 17 19 31 n 
US correct 23.5 39.1 3.6 16U3 31.1 296
R.3 71.9 13.0 498UP 53.1 57.0 01.0 17.3 156RP 

13.3 143 
Overall mes 61.6 37.1 I50.5 14.6 10.9 32.0 10.11 7.7 129 

TABLE 3 

PAPER 1 - ANALYSIS BY TAXONOMIC GROUPS
 
Group A (Knowledge} Items 7, 13, 19, 
 26, 29 

B (Tecrdmque)l Items 5, 6, 10, 16, 21, 22, 24. 27
 
C (Comprehemsion)l Items 1, 3, 11, 
 12, 13, 20, 21. 33
 
D (Application); Items 2, 1, 9, 
 17, 23, 23, 31, 32, 34
 
E (Invemion); Items 4, 
 13, 14, 30, 35 

Taxonomic Perceale DEVIATIONS6roup FROM MEANcorrect Relation to project Sex Age grop 
Mean s.d. P S N Girls Boys 112 13,14, aIs 

A *0.6 21.2 2 -0.4 0.0176.8 1.0
B 09.9 -. 9 2.0.19.1 11. I. -. 6 
C 37.1 17.1 . . -0.2 0. I
0 21.1 17.6 l 2 3ZJlJ. s ,.2
 
z 29.6 10.0 -0.1 
 1.0 -0.0 1.2 -1.2 -3.0 1.0 -.3.6
 

Nu--mbe In sample 637 
 290 142 20 3337 300 0 00 19
 
Deviations have been adjusted to remove effects of the other two factors. 
 boxed filgures have been
sow to be significant (p <5%) by the F test. 
The low averages of types P and N relative to type S&rIse from the atypicaj resulits from St Vincent.A full analysishas not been carried out on Barbados and.Grenada alone, and Indeed numbers areisufflclent to warrant any conclusions. But examination of the total scores shows that th very lowachievement of the St Vincent schools has exescised a dlsproportnate Influence on the filgures.Mean total scores are as follows:-

Full sample as abovet P S N
Barbados, Grenada. St Vincent 12.3 14.2 13.3Barbados and Grenada alone 14.2 10.2 10.2 

On this reckoning the project schools have a sUght (but not significant) advantage over the others.13. 
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TABLE 4
 
PAPER 2 - FACTOR ANALYSIS FOR GRENADA 

(148 scripts) 

Elgenvaues: 1 4.60 Six more elgenvalues greater than 12 2.333 1.77 Smallest elgenvalue 0.25 
4 1.65 

Factor structure matrix (varlmax rotated) 

Item Factor 1 2 3 41 -0.08 0.06 0.03 0.11
2 0.23 0.07 0.16 0.09
3 0.51 0.32 0.19 0.09
4 F 0.20 0.47 0.19
5 0.10 0.11 Um. -0.00
6 0.25 0.25 0.24 0.45 
7 -0.04 0.05 0.31 68 0.12 0.09 7.U 0.07 
9 -0.09 -0.00 0.25 0.1710 0.49 0.30 0.32 0.1011 0.63 0.30 0.04 

12 D 0.44 0.29 0.10
13 0.08 0.20 0.07 0.43 
14 0.22 0.38 0.07
15 0.34 0.29 0.28 -Y'
16 0.09 0.22 0.15 0.26
17 0.59 0.44 0.21 0.07
18 U. 0.12 0.02
19 0.47 0.36 0.30 0.08
20 0.35 0.20 0.44 0.17
21 0.53 0.20 T 0.02
22 0.20 0.12 0.03 0.18
23 -0.04 0.08 0.26 0.51
24 0.40 0.30 0.11 0 
25 0.26 0.58 0.16 0.25
26 0.24 M. 0.27 0.10 
27 0.34 T 0.29 0.1528 0.32 0.45 0.23 -0.07 
29 -0.04 U 0.22 0.22 
30 0.36 0.22 0.32 0.03 

4ean factor scores for each type of school: 

Type 	 1 
 2 3 4 

p Mean 40.92 37.75 43.73 45.55 
(s.d. 24.41 35.78 26.48 
 17.08 

Mean 45.43 45.53 48.99 48.60
 
(s.d. 	 18.5 22.18 18.70 13.33
 

Mean 47.82 49.5 46.10 4753
 
s.d. 16.41 25.95 24.80 
 12.33 

N {Mean 59.59 60.37 59.11 56.16 
(s.d. 17.01 27.79 20.72 13.09
 

P* has been obtained from P by eliminating three scripts with high negative

scores - pupils who prefer to disagree with everything.
 
The steady increase in scores on all factors down the table Is noteworthy,
but very difficult to interpret. 
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TABLE S 

TOTAL SCORES FOR EACH CLASS 

BLAND SCHOOL CLASS TYPE Reltion PAPER I PAPER2 
No. to Project (Cognitive) (Affective)

Score s.d. % A B C 
ANTIGUA 

BARBADOS 

Antigua GS 
Princess Mgt 

Clue Hall 
Par". 

St Leonards S 
St LImds 

38 
JAI 
3A2 
3A 
3F3 
V12 

3A2 
3A3 

33 
24 
39 
32 
28 
22 

29 
31 

US 
US 
US 
R1 
R3 
R3 

UJ 
UJ 

P 
P 
P 
P 
P 
P 

S 
S 

14.4 
17.4 
14.8 
14.7 
13.2 
10.9 

17.3 
15.6 

3.29 
3.36 
4.24 
3.00 
2.39 
2.35 

2.93 
2.73 

1.1 
49.7 
42.3 
42.0 
37.7 
31.1 

49.4 
44.6 

-1.35 
-241 
0.08 

.1.29 
3.11 

.0.27 

0.09 
0.47 

-0.25 
0.58 
-0.85 

3.12 
2.62 
5.33 

0.75 
-1.23 

11.2 
12.5 
8.9 

11.5 
11.4 
11.5 

11.6 
9.4 

DO INICA 

GRENAOA 

MONTSERRAT 

ST K3TTS 

N.VIS 

ST LUCIA 

STVICNT 

Girls 

Prncmn Mg 
West St Joseph 

Parkirana 

St Martin$ 
Portsmouth GS 
Comut 
Paix Bouche 
WLhhm 

TivoU 
Belalt 
St 3ohns 

Plymouth 
Salem 

Basweerre 
Sandy Point 
Cayon 
Chaeston 

Corlmh 

Mkoud 

Vlew Fort 

Adeip 
KLrotown Meth. 
Callaqua 
Dorsetre HUII 
Sion HiW 

3A 
3RI 
4 
JAI 
3A2 
JAI 
3A2 
381 

3 
3sc 
2,. 
2.3 
3A 
4A 
3 
3A 
?A
7B 

3B 
3A 

3A 
3A 
38 
38 

3A 
3B 
3A 
38 
3A 
38 

2. 
2.3 
3 
2.3 
12 
,1 

34 
29 
29 

. 30 
30 
31 
33 
31 

31 
24 
26 
17 
20 
34 
24 
20 
29
25 

30 
24 

34 
33 
28 

16 

225 
19 
29 
37 
34 

30 

55 
33 
)3 
21 
25

11 

U3 
U3 
R3 
P3 
R3 
W 
UW 
U3 

UP 
US 
PP 

RP 
R.] 
P3 
RIP 
RP 
UP
UP 

US 
R3 

U] 
RJ 
RJ 
US 

U1 
U3 
R3. 
R3 
RS 
R 

13 
UP 
RP 
RP 
UP 
UP 

p 
S 
P 
P 
P 
N 
N 
N 

P 
S 
P 
p 
S 
5 
P 
p 
N
N 

P 
p 

P 
P 
P 
P 

S 
S 
P 
P 
P 

P 

P 
P 
P 
N 
N 
N 

16.4 3.28 46.9 
16.2 3.31 46.3 
14.7 4.04 42.0 
13.9 3.11 45.4 
13.3 1.96 38.6 
16.9 3.7 48.3 
14.1 3.63 40.3 
12.6" 3.68 36.0 

14.2 2.72 40.6 
17.3 4.16 49.4 
11.4 3.73 32.6 
12.4 3.97 31.. 
9.2 2.47 26.3 

If3.4 2.49 32.6 
14.2 2.49 40.6 
12.9 4.25 36.9 
14 .6 3.23 41.7
12.4 2.2 31.4 

17.7 .. 34 30.6 
14.1 3.91 40.3 

20.9 3.91 59.7 
14.8 3.75 42.3 
13.2 3.61 37.7 
13.) 2.53 3.6 
14.7 3.511412.0 
10.3 2.90 29.4 
15.9 4.19 5.4 
13.0 2.79 37.1 
18.1 4.14 31.7 
14.) 2.89 40.9 

8.5 2.99 24.3 
9.8 3.16 2 .0 
9.2 2.69 26.3 

12.5 3.17 3.7 
9.7 2.4k 27.7 

10.6 2.34 30.3 

0.09 -0.33 7.0 
0.07 1.31 13.4 
0.53 1.40 10.5 
0.26 1.03 13.2 
0.20 2.04 13.0 
2.32 2.23 11.1 

-0.31 1.30 7.5 
-0.16 0.17 11.2 

3.00 9.0% 16.4 
3.17 e.38 1.0 

-2.19 -0.77 9.8 
-2.00 1.00 11.2 
.. 60 -0.63 8.8 
-0.03 -0.33 13.0 
-2.25 0.33 8.6 
-1.88 -0.17 10.6 
-0.12 3.28 12.5 
-. 12 3.20 9.3 
-0.13 0 8.2 

0.93 3.19 12.4 

3. 1.63 30.1 
3.58 1.70 12.1 
.0.52 -0.46 8.2 
-2.94 2.0c 10.9 
-1.2 -. 40 13.3 
-1.52 .3.76 7.6 
-1.5 2.63 12.9 
-0.03 0.83 11.9 

1.34 3.23 34.4 
-0.07 1.3 14.0 

0 1.62 7.2 
-3.90 0.38 7.7 
.2.78 0.69 8.3 
-2.40 -1.25 5.8 
-1.93 1.63 6.8 
-1.50 1.30 3.6 

Typaua I US Urban 'elective entry Relatirm to project: 
2 W Urban Junior Seconcda.r P FulI proje class 
3 UP Urban aJI-age Primary S Sem-project (e.g. one year project 
* 	 1!3 Rwal Junior Secondary foUowed by a yo-Ar of more 

traditlonaJ work)tP Riwal =3.age Prlmary N No project work 



TABLE 

MEAN SCORES FOR EACH ISLAND 

OLAND P A P E R I P A P E R 2 Number SIj.
Scoe I.d. 16A 5 C tested. l%,-uA 	 Ilevelj 

ANTIGUA 15.) 3.66 40.9 -0.21 1.58 1.0 171 

BARBADOS 15.3 3.54 4j.7 0.3) 0.15 10.7 309 0 

DOMINICA 13.9 5.20 MY.7 1.46 3.91 13.2 100 

0GRENADA 12.3 31.31 MY.7 .1.1 1.01 10.3 133 

MONTSERRAT 16.0 5.11 511.7 0.35 1.73 10.7 53 0 

0.57 1.19 10.4 113 0ST KITT 	 16.0 4.83 55.7 

ST LUCIA 14.6 5.13 51.7 .0.40 0.69 12.6 173 1.2 

113 0ST VINCENT 9.6 3.10 27. 1 .1.73 0.76 7.39 

Overu meaw 13.9 5.2 39.7 -0.22 1.23 10.6 1260 

NOTES I 	 The ruanber tested reien to paper 11the numbers for paper 2 
wore sUihUy iffreent. The discrepancy In Uhetotal Is due 
to a single mispuched cardl the resulting efror Is negligible. 

I The sIgnifIcance level is that for the diffefence between 
the Island mean and the overall mean for the score in paper II 
0indlcates less than 0.1% probability. 

LU 	 A, and C refer to the vectors selected for paper 2 on the 
btss of M Preston's tests; see explanati... in the text. In 
view of the unsatisfactory nature of this test no signifcance 
levels wee computed. Even so, it would seem obvious t1at 
the dUlferences between Dominica. St Vincent, and the other 
slands on this test are real ones. 

M Prestons results for Devon " Cornwall, C.S.E. cardIdates, 1972 

A B 	 C 

GIris 	 .1.26 -0.06 4.90 

Boys 	 .1.00 1.56 1.06 

Overall mean -1.12 0.76 1.22 

The much Ngh level of commitment (vector C) In the Caribbean Is noteworthy; 
It wouid also appear that glrl' antipathy to mathetmaUcs Isa pecullarly 
English phnom eaon. Direct compatlson Is however precarious, sIncme the 
"o classe are for the most pan A streams, wherea all CSE candidates 

Iae Inluded In the Devon and Cornwall figures. 

ISA 

I. 



PAPER 2 

Items contributing to the Preston vectors A, B and C. 

item Vector and sign Item Vector and sign 
I A - 16 C 
2 B ­ 17 A 
3 C 18 B 
4B + 
 19 A + 
3 B ­ 20 A ­
6 A - 21 C + 
7 C - 22 B ­

8 A - 23 C. 
9 A * 24 C + 

10 C + 25 B + 
II B ­ 26 A + 
12 C * 28 B * 
13 C ­ 28 B. 
14 A ­ 29 C 
13 B + 30 A 

Vector + Items Items-

A 9 17 19 26 1 6 8 14 20 30 

B 4 13 18 23 2 , 11 22 

27 28 

C 3 10 12 16 7 13 23 29 
21 24 

The sign of A (which of course Is arbitrary) was reversed from Preston's paper,because positive values for all three vectors then indicate attitudes which tend to beconsonant with the project's stated objectives. It is then positively correlated with
the other vectors - these are not orthogonal vectors. 

142.
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