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SYNOPSIS

The SOEID Assessment of Achievement Programme (AAP) surveys of pupil
attainment in mathematics in Scottish schools at primary 4, primary 7, and secondary
2 (roughly ages 9, 12, and 14) have revealed a decline in performance over the
years in which testing has been carried out. The mathematics results of the 1994/5
Third International Mathematics and Science Study (TIMSS) at broadly ages 8/9
and 13/14 placed Scotland below midway for both age ranges, in the performance
WDEOHRIWKHFRXQWULHVWHVWHG:LWKLQWKHODVWGHFDGHDQXPEHURI6FRWWLVK2IÀFH
Reports have been published dealing with both curriculum and methodology in
mathematics teaching. This paper examines values and purpose in mathematics
education in Scottish schools in the light of AAP and TIMSS data and the rhetoric of
policy documents. The paper forms part of a wider investigation into the processes
of change in education, with a particular focus on mathematics.
INTRODUCTION

In 1996/7 the Scottish Office Education and Industry Department (SOEID)
published and disseminated widely two summaries of the results of the 1994/5
Third International Mathematics and Science Study (TIMSS), as they related to
Scotland (SOEID, 1996a, 1997a). TIMSS is the most extensive international study
of mathematics and science curricula and attainment ever conducted, building on
a previous study in the early 1980s. Surveys of the comparative results for the
participating countries are contained in Martin et al (1996, 1997). Overviews of
earlier international surveys of attainment are contained in Brown (1996) and
Reynolds (1996). The latter, while written from an English point of view (as an
OFSTED publication), in its international aspects has equal relevance for Scotland.
An account of Scottish performance in the 1991 international survey of mathematics
attainment is contained in SOED (1992).
TIMSS participating countries were asked to select pupils from the two years
containing most 9 year olds and the two years containing most 13 year olds. For
Scotland these were Primary 4/5 and Secondary 1/2. Scotland was placed 15th out
of 24 countries for Primary 4 pupils and 16th out of 26 countries for Primary 5.
At secondary level, Scotland ranked 26th out of 39 countries for Secondary 1 and
28th out of 41 countries for Secondary 2. Scotland’s relatively poor international
standing was highlighted both by national newspapers and the educational press,
thus bringing the matter to the attention of the general public.
At roughly the same time as the TIMSS Study, the 1994 SOEID Assessment
of Achievement Programme (AAP) survey of mathematical attainment in Scottish
schools at stages primary 4, primary 7, and secondary 2 (Robertson et al, 1996)
revealed a continuing decline in performance, particularly evident in the topics of
number, money and measurement, compared with the 1991 survey which in turn
documented a decline from 1988 (Macnab et al, 1989; Robertson et al, 1992). The
most recent (1997) survey (Howat, R., Smith, D., 1998) reveals a more complex
picture. The results of these internal surveys were rather less well reported in the
SUHVV ZLWK WKH H[FHSWLRQ RI WKH  VXUYH\ ZKLFK ZDV WKH ÀUVW WR LGHQWLI\ WKH
downward trend, in this case from 1983. One of the reasons for the greater publicity
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given to the 1988 results was the apparent lack of any predictor evidence so that the
results came as an unwelcome surprise to many of those who took a favourable view
of the state of Scottish mathematical education at that time. Perhaps not surprisingly,
attempts were made to explain away the results on a variety of grounds, for example,
curriculum drift, invalid comparisons, and inappropriate statistical analysis. By
the time (1996) of the publication of the 1994 AAP survey results, the educational
climate had changed and the Report attracted little public comment. The public view
of HM Inspectorate of Schools was encapsulated in the following three statements
(Clarke and Moffat, 1996, p 5).
Mathematics education (in Scotland) is basically sound.
7KHUHLVFDXVHIRUFRQFHUQDERXWVSHFLÀFDVSHFWV
We must not be complacent but should aim to improve performance.
,QWKHSUHVHQWGHFDGHWKHUHKDYHEHHQWKUHHPDMRU6FRWWLVK2IÀFHGRFXPHQWVGHDOLQJ
with the teaching and learning of mathematics in schools (SOED, 1991; SOED,
62(,'E 7KHÀUVWRIWKHVHCurriculum and Assessment in Scotland:
National Guidelines Mathematics 5–14 (CASM) (SOED, 1991) lies within the
Scottish equivalent of the National Curriculum in England and Wales, although
it is an advisory document without the force of law, as distinct from the position
south of the border. The Guidelines were preceded by the issue of a consultation
document, Working Paper 3–Mathematics (SED, 1990), produced by a Review and
Development Group (RDG) set up under the auspices of the Scottish Consultative
&RPPLWWHHRQWKH&XUULFXOXP 6&&& 7KH5'*FDUULHGRXWD´ZLGHUDQJLQJUHYLHZ
of good practice in order to set out clearly the knowledge, understanding, skills,
and attitudes appropriate to its curricular area”, and advised on “the formulation of
national curriculum guidelines which would identify the aims of study, the ground
to be covered, the way learning should progress, and how pupil’s attainment should
be monitored and recorded” (SOED, 1991, p.vi). No reference is made in CASM to
the results of the 1988 AAP survey.
The second document Effective Learning and Teaching in Scottish Secondary
Schools–Mathematics (ELTM) (SOED, 1993), derives (as stated in its foreword)
“from the inspection of more than 200 mathematics departments conducted since
1983, and from the monitoring and evaluation of developments in the teaching
of mathematics”. ELTM contains an extended discussion of all aspects of the
organisation and management the teaching and learning of mathematics in secondary
schools, including an initial section on aims and purposes. ELTM also contains an
extensive list of recommendations about which the summary introduction says, “All
those concerned with the process of mathematical education will wish to review their
practices in the light of the recommendations made.” However, in general, ELTM
portrays mathematical education in Scottish schools as broadly satisfactory.
The third document, Improving Mathematics Education 5–14 (IME) (SOEID,
1997b), followed on from the results of the TIMSS survey and the 1994 AAP survey,
both of which reported in 1996. In distinction to ELTM, the IME report deals with
both Primary and the early years of Secondary schools. IME also relates to two reports
dealing more generally with standards in Scottish schools, Standards and Quality
in Scottish Schools 1992–95 (SOEID, 1996b), and Achievement for All (SOEID,
1996c). While many of the recommendations in IME mirror those in ELTM, there
is a direct emphasis on four issues:
PRYLQJIURPPL[HGDELOLW\WHDFKLQJWRVRPHIRUPRIVHWWLQJE\DELOLW\
PRYLQJ IURP LQGLYLGXDOLVHG DSSURDFKHV WR OHDUQLQJ WR PRUH WHDFKHUOHG
whole class activity;
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reducing dependence on the calculator;
increasing pupils’ facility in mental arithmetic.
,QFRQWUDVWWRWKHUHODWLYHO\FRQÀGHQWWRQHRI(/70WKH,0(UHSRUWVWDWHVWKDW
comparison of performance and practice in Scotland with that of other
countries underpins this report on improving mathematics education 5–14
and the Agenda for Action which it offers. Implementation of the Agenda
should lead in time to an improvement in the performance of mathematics
of pupils in primary schools and in S1/2 (Para 1.8).
A further report, Achieving Success in S1/2, was published later in 1997 than IME
DQG´WDNHVIRUZDUGVSHFLÀFDGYLFHDERXWPDWKHPDWLFVFRQWDLQHGLQWKH,0(UHSRUWµ
(SOEID, 1997c, p.4).
7KXVLQWKHSHULRGIURPWKHODWHHLJKWLHVWKHUHKDVEHHQQRVKRUWDJHRIHYLGHQFH
on standards of mathematical performance of pupils in Scottish schools, or of
DGYLFHDQGJXLGDQFHIURP6FRWWLVKRIÀFLDOVRXUFHVRQWKHOHDUQLQJDQGWHDFKLQJRI
mathematics.
PURPOSE IN THE MATHEMATICS CURRICULUM IN SCOTTISH SCHOOLS

In examining purpose, values, and vision, in mathematics education it is useful to
follow the structure adopted by TIMSS and others and identify three conceptual
aspects or levels in the process of curriculum development and implementation.
7KHÀUVWRIWKHVHthe intended curriculum, refers to the curriculum as described
LQRIÀFLDOGRFXPHQWVIRUH[DPSOHWKH1DWLRQDO*XLGHOLQHVIRU0DWKHPDWLFV
The second level, the implemented curriculum, concerns the implementation of
RIÀFLDO GRFXPHQWDWLRQ LQ WKH FRQWH[W RI LQGLYLGXDO VFKRROV DQG FODVVURRPV7KH
LPSOHPHQWHG FXUULFXOXP LV LQÁXHQFHG E\ D YDULHW\ RI IDFWRUV LQFOXGLQJ LQWHUQDO
school organisation, views on topic sequencing, and the ideas, attitudes, and beliefs
of teachers. The third level, the attained curriculum, describes the attained outcomes
RIWKHHGXFDWLRQDOSURFHVVLHZKDWSXSLOVKDYHOHDUQHG7KHDWWDLQHGFXUULFXOXP
deals with knowledge, skills, and understanding. More detailed descriptions can be
found in Robitaille et al (1993, 1996), the latter in particular.
It is, however, of value to add a fourth curricular level to these three, the
experienced curriculum. This term refers to pupils’ classroom experiences of
mathematics as they proceed through their school years. It relates to how they feel
about their mathematical experiences, what meaning they attach to them, what value
WKH\ÀQGLQWKHP&OHDUO\WKHH[SHULHQFHGFXUULFXOXPRZHVPXFKWRWKHLPSOHPHQWHG
FXUULFXOXPDQGLQWXUQKDVDPDMRULQÁXHQFHRQWKHDWWDLQHGFXUULFXOXP,WDOVRRZHV
a great deal to the class teacher’s empathy both with the subject and with the pupil
as learner. These four aspects of the curriculum are not new; in the TIMSS context
WKHÀUVWWKUHHGHULYHIURPWKHÀUVW,($,QWHUQDWLRQDO6WXG\LQ 7UDYHUV.-
et al 1989), which in its turn based its thinking on ideas developed in the 1960s.
More generally, the concepts embodied by all four may be found for example in
Hass (1980) which also dates back to the 1960s.
The three most recent SOEID reports, Achievement for All, Improving
Mathematics Education 5–14, and Achieving Success in S1/2, indicate clearly that
HM School Inspectors in Scotland view current levels of mathematical attainment
in Scottish schools up to age 14 as less than satisfactory and in need of serious
improvement.
Why should these levels of attainment, as measured by objective surveys (AAP
and TIMSS), be deteriorating? One possibility is a mismatch between the structure
of the surveys, and school mathematics curricula as actually experienced by pupils.
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7KHFRQVWUXFWLRQRIERWKWKH$$3DQGWKH7,066VXUYH\VUHÁHFWHGWKHQDWXUHRIWKH
6FRWWLVKPDWKHPDWLFDOFXUULFXOXPDVRIÀFLDOO\GHVFULEHGWKURXJKPDNLQJXVHRIWKH
JXLGDQFHRIH[SHUWDGYLVRU\JURXSV6FUXWLQ\RIWKHUHOHDVHGLWHPVHWVFRQÀUPVWKLV
and suggests that any such mismatch must be located at classroom level where the
curriculum as experienced by pupils differs from the intended curriculum. A detailed
description of the construction of the TIMSS Achievement Tests is contained in
Martin and Kelly (1996). A second possible explanation lies in the expectations of
the intended curriculum; its structure and goals may be inadequate to produce the
desired outcomes of pupil attainment. Yet a third possibility is that the curriculum
in its methodological or organisational implementation may not be able to achieve
all goals of the vision. In all these possibilities, the intended curricular vision will
fail to achieve a structured and effective experienced curriculum. What then is the
YLVLRQRI6FRWWLVKPDWKHPDWLFDOHGXFDWLRQFRQWDLQHGLQRIÀFLDOUHSRUWV":KDWDLPV
DQGSXUSRVHVÁRZIURPLW",VLWFRQVLVWHQWRYHUWLPH":HORRNÀUVWDWWKHSULPDU\
school mathematics curriculum.
THE PRIMARY CURRICULUM

At Primary level the report Primary Education in Scotland (SED, 1965), often
UHIHUUHGWRDVWKH3ULPDU\0HPRUDQGXPLQÁXHQFHGWHDFKHUVDQGWHDFKHUWUDLQLQJ
FRXUVHVIRUDJHQHUDWLRQLWVLQÁXHQFHFDQVWLOOEHSHUFHLYHGWRGD\$QLQVLJKWIXO
DFFRXQWRIKRZWKH0HPRUDQGXPFDPHLQWREHLQJEDVHGRQÀUVWKDQGFRQYHUVDWLRQV
with its authors, may be found in Farqharson (1985).
In the Memorandum there was a clearly expressed vision of the purposes of
mathematics teaching. It was an experiential vision. We read that:
(pupils) must be given the opportunity to experience the joy and excitement
of exploration and the thrill of discovery. Problems should, as far as possible,
arise from real situations and lead to activity… they should stimulate
discussion and on occasion may require a variety of approaches before a
ÀQDOVROXWLRQLVUHDFKHG«SXSLOVZLOOSURJUHVVDWWLPHVE\IROORZLQJWKHLU
individual interests without regard for a preconceived logical sequence of
development… the teacher (must be) frequently prepared to adopt the role
of helper rather than of leader and instructor (pp146/7).
7KH NH\ FRQFHSWV DUH ´LQYHVWLJDWLQJµ DQG ´ÀQGLQJ RXWµ ,W LV D SURFHVVRULHQWHG
DSSURDFK UHÁHFWHG E\ WKH SRVLWLRQLQJ RI PDWKHPDWLFV ZLWKLQ WKH FKDSWHU RQ
Environmental Studies.
Now while such a vision is clear and consistent, there are obvious dangers in
DFFHSWLQJLWDWIDFHYDOXH1RUDWWKHWLPHRILWVSXEOLFDWLRQZDVLWIXOO\LQWHQGHG
WREH7KHUHSRUWZDVSURGXFHGWRLQÁXHQFHDPRYHDZD\IURPZKDWZDVDWWKHWLPH
considered to be a mathematics curriculum excessively dominated by extensive
arithmetic calculation, learned and performed, to a large extent, by rote methods
without full understanding of the reasoning behind the processes involved. Therefore,
it gave central prominence to advocating a change of direction. For example, the
report comments that:
for many years the teaching of mathematics in the primary school has been
almost exclusively concerned with the development of skill in reckoning and
the perfecting of routine methods of carrying out computations. Much of this
work has little general educational value (p.145).
However, there was clearly a danger, all too often realised, that the message
which reached the classroom was that what really mattered was the mathematical
experience, the journey rather than the goal.
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While the vision is an attractive one, giving rise to mental images of happy
colourful classrooms in which pupils, individually or in groups, are engaged in
learning activities geared to their interests and learning readiness, in its practical
LPSOHPHQWDWLRQLWVXIIHUHGIURPRYHURSWLPLVPDERXWWKHSURFHVVHVWKURXJKZKLFK
mathematical ability is acquired, from a lack of structure and balance between
investigation and consolidation, and from the limited mathematical background
of most primary school teachers. The resulting experienced curriculum, as a
consequence, tended all too often to be an uneasy mix of the old and the new, of
investigative procedures and mathematical interest topics not well understood by
teachers or pupils as to purpose, overlaid on the traditional algorithmic procedures
RIDULWKPHWLF7KHYLVLRQZKLOHDWWUDFWLYHZDVÁDZHG8QWLOUHFHQWO\QRQHWKHOHVV
it has been for many an enduring vision of what learning mathematics ought to be
like, with many of its recommendations on the broadening of the content of the
primary school mathematics curriculum gaining general acceptance.
Eight years after the 1965 report, the Scottish Education Department published
Curriculum Paper 13–Primary Education in Scotland: Mathematics (CP 13) (SED,
1973). This report, to quote from its foreword, was produced because in the view
of HM Inspectorate of Schools,
WKHUH LV QRZ D QHHG IRU D FOHDUHU GHÀQLWLRQ RI WKH DSSURSULDWH FRQWHQW LQ
mathematics for pupils of different ages and abilities.
Curriculum Paper 13 was an attempt to give a structure to the 1965 report by giving
practical examples of an investigative approach in action. However, while it provided
much welcomed guidance to teachers regarding implementation of that report and
indicated clearly the need for careful planning in the structure of the mathematics
curriculum, it also reinforced the reduced emphasis on traditional arithmetic. This
reduction in emphasis is clearly expressed in paragraph 6 of the introduction, where
it is stated that:
traditionally, arithmetic… has been given pride of place… occupying at least
one hour per day and frequently twice as much… Prior to the publication
of the primary memorandum (i.e. the 1965 report) the time suggested for
mathematics was three hours per week in the Infant Department and four
KRXUVSHUZHHNHOVHZKHUH7KHUHLVQRMXVWLÀFDWLRQIRUVSHQGLQJRQDYHUDJH
PRUHWLPHWKDQWKLVRQPDWKHPDWLFVWRGD\DQGWKHUHPD\EHMXVWLÀFDWLRQIRU
spending less.
Even after allowing for the introduction of decimal currency and the much reduced
emphasis on imperial measures in favour of the metric system, such advice, in the
context of a much broadened mathematics curriculum, makes clear the diminution
in the prominence given to arithmetic. By giving greater classroom practicality to
the 1965 vision, CP 13 in essential respects reinforced that vision, setting it into
a curricular guidance framework for primary school mathematics in terms of both
content and process which prevailed for nearly 20 years.
Seven years later a further report, Learning and Teaching in Primary 4 and
Primary 7 (SED, 1980), was published, based on inspections in a random sample
of 6% of all Scottish Primary schools. The report concluded that “the teaching of
mathematics has still to deal adequately with branches other than arithmetic and
provide pupils with more experience of practical work”, and asked “at what expense
is a high rate of success in computation being gained?” (p.18). Thus, 15 years after
the publication of Primary Education in Scotland and 7 years after the appearance of
Curriculum Paper 13, HM Inspectors of Schools found that, in a majority of schools
surveyed, the mathematical curriculum “was entirely computation or provided for
RQO\UDUHH[FXUVLRQVLQWRWKHEURDGHUÀHOGVRIPDWKHPDWLFVµ S ,WLVFOHDUIURP
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the overall tone of the Learning and Teaching report that, while HM Inspectorate of
Schools concluded that “teachers can take satisfaction from the standard that their
efforts have achieved” (p 20), they did not regard the mathematical curriculum
in most of schools surveyed as satisfactory, with in their view, a continuing
overemphasis on computational arithmetic. It is also clear from the report that, from
an HMI perspective, the curriculum as implemented by teachers in most schools
at that time was not the curriculum intended. This continuing tension between the
intended and the implemented curriculum led to increasing uncertainties in many
teachers as to goals in mathematics education, resulting in the 1980s all too often
in experienced curricula which achieved neither the skills goals of the traditional
arithmetic curriculum nor the process oriented goals of 1965 vision.
Why was there this continuing disparity between intended and implemented
curricula? Part of the answer would seem to lie in the following view expressed by
SED (1980) in the Learning and Teaching Report:
a considerable number of teachers continued to hold the view that (in
mathematics) their job was to concentrate on computational skills, and they
had some support from the public, including secondary teachers and parents.
Mathematics was regarded basically as a matter of calculating on paper or
giving oral answers to questions on mental arithmetic, on tables and the
like. (p.16)
However, this cannot be the whole story. To many who were involved in staff
development over this period it was apparent that many of those teachers who
continued to concentrate on computational arithmetic did so at least partly because
it was a curriculum which they felt they could successfully implement and one in
which to them the curricular goals were clear in a way in which the goals of the
intended curriculum were not. Thus the disparity arose as a result of a combination
RIDQLQVXIÀFLHQWO\FOHDUO\DUWLFXODWHGLQWHQGHGFXUULFXOXPDQGWKHEHOLHIV\VWHPRI
teachers. This disparity was the greater where teachers were strongly attainment
oriented, that is where a teacher placed considerable importance on the attainment of
FRJQLWLYHOHDUQLQJRXWFRPHVDQGLQSDUWLFXODUWKHDWWDLQPHQWRIVSHFLÀFPDWKHPDWLFDO
knowledge and skills.
Three years later, the Consultative Committee on the Curriculum (an advisory
body reporting to the Secretary of State for Scotland) published a position paper
Primary Education in the Eighties, produced by the Committee on Primary Education
(COPE, CCC, 1983). The focus of the paper is described in the Foreword.
7KH SDSHU·V VWDUWLQJSRLQW LV WKH 3ULPDU\ 0HPRUDQGXP RI  LW WDNHV
account of subsequent developments, of subsequent reports by HM Inspectors
and of a series of papers prepared on aspects of primary education under the
auspices of the CCC over a number of years. The paper gathers together these
threads, reviews the position reached on the development of primary education
LQLGHQWLÀHVWKHPDLQLVVXHVDQGSRLQWVWKHZD\IRUZDUG
7KH&23(UHSRUWLVZHOOGLVSRVHGWRWKH0HPRUDQGXPVWDWLQJWKDW
the Memorandum sets out simply and clearly a philosophy of primary
education with which few would argue. It fully deserves its reputation as a
watershed document (p 10),
In particular reference to mathematics, COPE felt “free to leave the initiative to others
who were doing it well” (p 28). There followed six suggestions, including reducing
the dominance of “doing sums”, reducing the time allocated to mathematics to around
four hours per week, and the development or reinforcement of mathematical concepts
and skills within other areas of the curriculum. The overall impression given is that
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COPE in 1983 thought that primary school mathematics was in a satisfactory state
of development, requiring attention only to some matters of curricular emphasis.
The development of the SOED Curriculum and Assessment programme in the late
HLJKWLHVVLJQDOOHGDIUHVKDWWHPSWDWGHÀQLQJDQGVWUXFWXULQJWKHSULPDU\PDWKHPDWLFV
curriculum. The general aims of the programme were set out in the consultation paper
Curriculum and Assessment in Scotland A Policy for the 90s (SED, l987) and gave
rise to an extensive debate on structure, purpose and professionalism in Scottish
education to age 14 (see, for example, Roger and Hartley, 1990).
Unlike CP 13 in 1973 in relation to the 1965 report, there was no attempt to set
WKHQHZ1DWLRQDO*XLGHOLQHVIRU0DWKHPDWLFVLQDQKLVWRULFDORUGHYHORSPHQWDO
context. All that is said is that:
the advice in these guidelines is based on existing good practice in the design
and planning of policies and programmes for the learning and teaching of
mathematics in Scottish schools (Introduction p 1).
which raises the obvious question of the criteria used to identify the good practice.
The introduction continues:
this process (of adjusting and developing programmes of work along the
advice of the Guidelines) should help to ensure that all pupils experience a
coherent, continuous and challenging programme of work, regardless of age,
aptitude or physical or social circumstances,
which suggests that, without such adjustment and development, existing programmes
of work in many schools were not thought to be achieving that clearly desirable
goal.
In their explicit treatment of Problem-solving and Enquiry as one of the four
strands of the mathematics curriculum alongside Information Handling, Number,
Money and Measurement, and Shape, Position and Movement, the Guidelines left
XQFOHDUWKHUHODWLRQVKLSRIWKHLQYHVWLJDWLRQDORUSUREOHPVROYLQJDSSURDFKWRWKH
RWKHU WKUHH HOHPHQWV RI WKH FXUULFXOXP DQG E\ QRW GHÀQLQJ DWWDLQPHQW WDUJHWV
for that element, potentially continued the uncertainty regarding the goals of the
investigational approach.
:KLOHLQJHQHUDOWKH*XLGHOLQHVFRQWLQXHGWRUHÁHFWWKHH[SHULHQWLDODQG
individualistic philosophy of the 1965 report, they also signalled clearly that society
had a right to expect certain standards of mathematical performance, and that it
was the responsibility of the teacher to ensure that these standards were attained.
The emphasis thus moved from the individuality of the pupil to general learning
H[SHFWDWLRQV ZLWKLQ DJHJURXSV UHVXOWLQJ LQ D FHUWDLQ GXDOLW\ RI YLVLRQ EHWZHHQ
learning as a carefully structured activity designed to lead to predetermined ends,
and learning as an open activity with ends determined by the individual pupil.
THE EARLY SECONDARY CURRICULUM

In the early Secondary school somewhat different problems have arisen. Since the
LQWURGXFWLRQRI6WDQGDUG*UDGHTXDOLÀFDWLRQFRXUVHVLQWKHVIROORZLQJRQWKH
“Munn” Report 6(' FRXUVHVRIVWXG\IRUSXSLOVLQWKHÀUVWWZRVHFRQGDU\
years have lain uneasily between the primary school curriculum and the start of
TXDOLÀFDWLRQFRXUVHVLQVHFRQGDU\\HDU7KLVLVDFNQRZOHGJHGIRUH[DPSOHLQ
Paragraph 1.7 of the HMI Report Learning and Teaching in the First Two Years of
the Scottish Secondary School (SED, 1986).
%HIRUHWKHZLGHVSUHDGLQWURGXFWLRQRIPL[HGDELOLW\FODVVRUJDQLVDWLRQLQWKHHDUO\
secondary in the late 1960s and early 1970s, secondary school mathematics courses
had been differentiated into those suitable for pupils of lower ability and those for
pupils proceeding to external examinations in Years 4 and 5. An SED report (SED,
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 IRUH[DPSOHOLVWVQRIHZHUWKDQÀYHGLIIHUHQWV\OODEXVHVIRU<HDUVWR
LQFOXGLQJWZRVSHFLÀFDOO\GHVLJQHGIRUJLUOV7KHRQO\DLPVVHWRXWIRUWKHFRXUVHV
were mathematical in nature, clearly laid out in a straightforward fashion.
7KHLQWURGXFWLRQRIPL[HGDELOLW\WHDFKLQJLQ6OHGWRPDQ\XQFHUWDLQWLHV
UHJDUGLQJERWKFXUULFXOXPDQGPHWKRGRORJ\2YHUDOOLWLVIDLUWRVD\WKDWWKHPL[HG
ability form of class organisation was introduced for reasons more connected with
the phasing out of three year secondary schools and equality of opportunity for all
pupils, than as part of a coherent vision for teaching and learning mathematics.
(See, for example, MacPherson and Raffe, 1988, Part IV, for a detailed analysis.)
Consequentially, much time was spent both in attempting to reconstruct a vision for
mathematics education and in its effective implementation.
Twenty years later, in a report on Mathematics in S1 and S2, published by the
Scottish Curriculum Development Service (CCC, 1981), there appear both a set of
General Educational Aims and a set of Mathematical Aims. Taken as a whole the
general educational aims are personal and social in nature while the mathematical
aims deal to a large extent with organisational and management matters. Neither
individually nor collectively do the two sets of aims set out a clear vision of
mathematics in S1/2, as a distinctive educational phase between the primary school
DQGWKH\HDUTXDOLÀFDWLRQFRXUVHV
7KH  &XUULFXOXP DQG$VVHVVPHQW 'HYHORSPHQW 3URJUDPPH RI WKH ODWH
1980s and early 1990s attempted to rectify this for the early secondary curriculum
by treating the years 5 to 14 as a single entity, in effect by grafting S1/2 onto the
WRSHQGRIWKHSULPDU\VFKRROFXUULFXOXP6FRXUVHVZHUHWREHVHHQDVWKHÀQDO
two years of a programme of work which commenced in primary 1. In practice this
has not yet generally achieved the desired outcome of a continuous and coherent
curriculum from primary 1 to secondary 2, due both to the problems involved in the
transfer from primary to secondary school, and to the limited nature of the attainment
targets set at the upper end of the curriculum. For an account of some of the problems
involved, see Simpson (1997) and Simpson and Goulder (1997, 1998).
These problems have had the consequence that in the years following 1991 there
continued to be uneven curricular progression from P7 to S1, and that the S1/2
curriculum has continued to lack a clear sense of direction. An attempt has been
made to remedy the second problem with the introduction of a new attainment level,
OHYHO)EH\RQGWKHÀYHOHYHOV$WR(RIWKHRULJLQDO*XLGHOLQHV 62(,' 
However, Sections 1 and 2 of the IME Report (SOEID, 1997b) make clear the need
WRUHGHÀQHWKH6FXUULFXOXPDQGSURYLGHDYLVLRQZKLFKSURYLGHVDZRUWKZKLOH
set of targets for both teachers and pupils.
6&277,6+0$7+(0$7,&6('8&$7,21$1(:9,6,21

Prior to the publication of the results of the 1988 AAP survey and to some extent
up until the publication of the TIMSS results in 1996/7, mathematics education in
Scottish primary schools and the early stages of secondary schools was not giving
rise to serious cause for concern within the education profession.
Much of the explanation for this lies in the 1965 Primary Memorandum and the
vision it contained, emphasising process over product, and placing mathematics
within the framework of environmental studies. The associated educational culture
promoted a view of mathematical education characterised by:
•

a reduction in emphasis in the development of and practice in formal
computation;

•

the development of mathematical understanding and skill within a
contextualised inductive framework;
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•

an emphasis on pupils working at their own pace;

 DQ DVVHVVPHQW IUDPHZRUN WR D ODUJH H[WHQW GHSHQGHQW RQ WKH GD\WR GD\
observations of the class teacher.
The reduction in formal computation was also a result of the increased availability
and use of electronic calculators.
Since these features were regarded as desirable aspects of mathematical education
at that time, with an emphasis on the personal development and social aspects of
education, it is not surprising that questions of objective attainment were not raised
to any marked extent within the profession. There was a view that the investigative,
inductive approach would in itself produce mathematical understanding and skill,
SDUDOOHOLQJ WKH XVH RI VLPLODU HPSLULFDO SURFHGXUHV LQ RWKHU VFLHQWLÀF DVSHFWV RI
environmental studies. There was also a body of opinion which took the view that
such approaches would make the study of mathematics more palatable to pupils and
thus increase their readiness to learn and their liking for the work, which in turn
would lead to improved levels of attainment.
Some indication of the conviction with which this outlook was held can be gained
by reading, for example, the reactions to the National Curriculum proposals contained
in the previously cited Roger and Hartley (1990), and also in Kirk and Glaister
 ZKHUHWKHUHLVDJHQHUDOHPSKDVLVRQQRQSUHVFULSWLRQWKHLQGLYLGXDOLW\RI
learning experiences, the holistic nature of the educational experience (from which
developed organisational and methodological concepts such as the integrated day
and thematic studies), and pupil control of learning. Further evidence of the culture
FRQÁLFWHQJHQGHUHGE\WKHRYHUDOO&XUULFXOXPDQG$VVHVVPHQWSURJUDPPHFDQEH
found in MacAllister (1993). The general acceptance throughout the 1970s and
1980s of the incomplete vision of the 1965 report, with its emphasis on process and
individuality, led to the duality of vision of the 1991 Mathematics Guidelines.
The results of the AAP and TIMSS surveys have forced a further rethinking of the
vision towards structure and authority. This period of uncertainty of vision, of what
are the fundamental purposes of mathematical education and what is an appropriate
pedagogy to realise them, is not yet over, but at least the questions are being asked
in a way in which they have not been for over 20 years.
2QHRIWKHGLIÀFXOWLHVLQFDSWXULQJDUHDOLVWLFDQGHQGXULQJVHQVHRIYLVLRQLQWKH
WHDFKLQJDQGOHDUQLQJRIPDWKHPDWLFVOLHVLQGHÀQLQJWKHQDWXUHRIWKDWYLVLRQDQG
in achieving an appropriate balance between its internal and external aspects. From
WKHPLGVL[WLHVRQZDUGVXQWLOWKH,0(5HSRUWWKHGRPLQDQWFOLPDWHRIRSLQLRQKDV
sought to place mathematics within a broader curricular context, starting with its
inclusion in the 1965 Primary Education report as part of Environmental Studies
and reinforced by documents such as CCC (1981) and CCC (1983). A vision for
mathematics teaching and learning which does not have at its heart an understanding
of the nature of mathematical thinking, and the way in which that thinking is
developed and enhanced by the structures of mathematical thought and language,
is, however, unlikely to be either successful or enduring.
$VHFRQGGLIÀFXOW\OLHVLQWKHFRPPXQLFDWLRQRIWKDWYLVLRQWRWKHFODVVURRP
WHDFKHULQDZD\ZKLFKLQFUHDVHVKLVRUKHUVHFXULW\DQGFRQÀGHQFHDQGGRHVQRW
lead to misinterpretation, uncertainty, or confusion of purpose. All too easily a
complex vision can become transmuted into a set of methodological mantras which
DUHGLIÀFXOWWRGLVSXWHEHFDXVHWKH\DSSDUHQWO\DJUHHZLWKWKHYLVLRQDOWKRXJKLQ
practice they so distort it as to render it ineffective. In an international US study
related to TIMSS, Schmidt et al, (1996), came to the conclusions that:
most teachers do not consciously work through a planning process or routines
WKDWRUGHUDQGVKDSHFODVVURRPOHDUQLQJDFWLYLWLHV5DWKHUWHDFKHUV´ÁRZµ
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WKURXJKDIDPLOLDUDFWLYLW\WHDFKLQJLQDFHUWDLQVHWWLQJEDVHGRQWKHLUSDVW
experiences, training and beliefs. The rules governing their activities, the
values guiding their choices, the repertoire of activities and routines from
which they choose are largely below the conscious level for most teachers
– especially during the course of a lesson,
certain pedagogical strategies are enacted repeatedly in a country’s classrooms
EHFDXVH WKH\ DUH FKDUDFWHULVWLF RI D ZLGHVSUHDG SHUVSHFWLYH RQ VWXGHQWV
teaching, learning, subject matter content, strategies developed during teacher
SUHSDUDWLRQDQGWUDLQLQJDQGLQWKHVKDUHGSURIHVVLRQDOOLYHVRIWHDFKHUVLQ
short, all the factors that interact to determine the typical in a given classroom
context (p 71),
how teachers structured discourse around content appeared to vary as a
function of how they represented content to themselves and their students
(p 72).
7KHRSSRUWXQLW\QRZH[LVWVWRUHFUHDWHWKHYLVLRQIRUWZHQW\ÀUVWFHQWXU\6FRWODQG
a vision which in conception and implementation is neither an adoption or a remake
RIWKDWRIVRPHRWKHUFRXQWU\QRUDQLQZDUGORRNLQJYLVLRQZKLFKWDNHVQRDFFRXQW
of comparative studies such as TIMSS. To do so successfully will require jettisoning
much of the baggage and slogans of the past; it will require an acknowledgement
that the last thirty years have not produced a clear, coherent, communicable, and
practically achievable vision for Scottish mathematics education; above all it will
require a belief that it needs to be done.
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