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Introduction
The call for students with a flexible range of
quantitative skills that can be applied in a diverse
range of contexts has gained considerable ground
internationally over the last decade or so
(Kilpatrick et al., 2001; Steen et al., 1990). Lyn
Steen, a key American proponent of what he terms
‘quantitative literacy’, suggests that in everyday
life and work situations, the knowledge and skills
involved are related to, but different from, those
associated with traditional mathematics learning:
Whereas the mathematics curriculum has
historically focused on school-based
knowledge, quantitative literacy involves
mathematics acting in the world. Typical
numeracy challenges involve real data
and uncertain procedures but require
primarily elementary mathematics. In
contrast, typical school mathematics
problems involve simplified numbers and
straightforward procedures but require
sophisticated abstract concepts. The test
of numeracy, as of any literacy, is
whether a person naturally uses
appropriate skills in many different
contexts. (Steen, 2001: 6)
A Mathematical Literacy programme, aiming to
address this area, and offered as an alternative to
the Mathematics programme, has recently (January
2006) been introduced in grade 10 classes (learners
generally aged 15) across South Africa. This
programme is intended to run across the Further
Education and Training (FET) phase — grades 10-
12, and will lead to a Mathematical Literacy
qualification that is viewed as suitable for learners
who wish to proceed onto courses at higher
education level that do not have a significant
mathematical content, or into vocational courses or
employment. Mathematical Literacy qualifications
at FET level have been available within the adult
learning sector since 2001, but this paper focuses
primarily on the current school-based introduction
of Mathematical Literacy, incorporating the more
general aspects of critiques that have been

undertaken of the programme on offer in the adult
sector.

In this paper, we consider the policy context of
problems and aims within which Mathematical
Literacy was proposed and discussed, before being
formalised within policy texts, and compare this
trajectory with the notion of ‘Functional
Mathematics’ which is currently being discussed in
England, with small-scale trials of curriculum and
assessment models for the course in the 14-19 age
range scheduled for September 2006.

Mathematical Literacy has been defined within
the South African National Curriculum Statement
for the FET phase in the following terms:

Mathematical Literacy provides learners

with an awareness and understanding of

the role that mathematics plays in the

modern world. Mathematical Literacy is

a subject driven by life-related

applications of mathematics. It enables

learners to develop the ability and
confidence to think numerically and
spatially in order to interpret and
critically analyse everyday situations and
to solve problems. (Department of
Education (DoE), 2003a: 9)

Functional Mathematics in England is currently

defined thus:
+ Each individual has sufficient
understanding of a range of
mathematical concepts and is able to
know how and when to use them. For
example, they will have the confidence
and capability to use maths to solve
problems embedded in increasingly
complex settings and to use a range of
tools, including ICT as appropriate.
* In life and work, each individual will
develop the analytical and reasoning
skills to draw conclusions, justify how
they are reached and identify errors or
inconsistencies. They will also be able
to validate and interpret results, to judge
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the limits of their validity and use them
effectively and efficiently. (QCA, 2005:
2)

Clearly, there are overlaps in these definitions —
particularly in their common stress on applying
mathematics across a range of contexts, and the
focus on developing both an understanding of
concepts and a willingness to bring application
skills to bear when solving ‘realistic’ problems.
Thus, a comparison of the aims and current
structuring of the two policies rests upon some
degree of shared vision for what they wish to put
into place within the field of mathematics
education.

There has been criticism in South Africa and
England that policy studies have tended to focus on
policy implementation, whilst leaving the policy
itself outside the frame of discussion (in England,
Ball, 1997; Vally, 2003 in South Africa). In order
to overcome this criticism, and to facilitate an
analysis of the historical backcloths to the
introduction of policy in the two countries, we use
the first two phases of what Ball (1994) has termed
a ‘policy trajectory’. Policies are viewed here in
three contexts: the ‘context of influence’, in which
the concerns and discourses that lead to the
constitution of texts associated with a policy are
considered; the ‘context of policy text production’
— the texts themselves and the discourses
surrounding their introduction; and the ‘context of
practice’, in which the interpretations of policy into
practice and the effects of these interpretations are
considered. This analytic tool highlights the
dynamic nature of policy, showing how policy
comes to take particular forms, and stresses the
ongoing, dialectical and contested nature of
debates around issues and goals. The enactment
phase — the ‘context of practice’ has just begun in
South Africa; in England, the ‘context of
influence’ is currently feeding in to the
development of policy texts for Functional
Mathematics.

Given the comparative nature of this exercise,
we summarise in Table 1 (see next page), the way
in which the schooling and qualifications structures
in the two countries’ senior phases are linked
within their respective National Qualifications
Frameworks (NQF), and locate Mathematical
Literacy/Functional Mathematics within these
frameworks. We then briefly detail key elements of
the landscape of mathematics education in these
phases in both countries, including some of the
problems that the new courses are intended to
address.

South Africa

Approximately 75% of learners in South Africa
currently continue their schooling into the FET
phase (DoE, 2005b). This phase in South Africa
consists of grades 10-12, with learners generally
aged between 15 and 18. The introduction of
Mathematical Literacy alongside Mathematics
makes a  mathematically-orientated  course
compulsory for all these learners. This aims to
remedy a situation in which just over 40% of all
the end of FET phase senior certificate candidates
nationally took no mathematics courses at all in the
FET phase, another 50% approximately were
entered for the Standard Grade (SG) mathematics
examination, and under 9% were entered for the
Higher Grade (HG) examination — the course and
examination pass needed for entry to higher
education courses with a significant mathematical
component (all data from 2003, taken from Perry,
2004). An analysis of trends across the previous
decade or so showed that whilst enrolment for SG
mathematics had increased significantly, pass rates
had dropped, and that whilst HG pass rates had
improved, enrolment at this level had plummeted.
The pass rate for mathematics at SG or HG of just
under 50% compares poorly with the general pass
rate for the senior certificate of 73%.

England

The 14-19 age range in England encompasses two
phases of education — Key Stage 4 and the post-
compulsory 16-19 phase. Key Stage 4 covers years
10 and 11 (learners aged 14-16) and represents the
final phase of compulsory schooling, culminating
with most students taking General Certificate of
Secondary Education (GCSE) examinations in a
range of subjects. GCSE mathematics is currently
three-tiered into higher, intermediate and
foundation levels, with overlapping grade
boundaries. A ‘C’ grade in mathematics at GCSE
is generally required for entry into higher
education. In 2003, 94% of the age cohort was
entered for the GCSE exam, with 48% of this
cohort gaining at least a ‘C’ grade (data taken from
the DfES statistical bulletin, cited in Smith, 2004:
59).

The proportions of students continuing in full-
time education in the post-compulsory phase has
risen significantly over the last thirty or so years
(OfSTED, 2005), with over two thirds of all 17-
year olds now remaining in full-time education or
training. These students can select from a range of
academic or vocational courses. Particular
concerns have been expressed though about the
low proportions choosing to take mathematics
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courses in this age range in England (mathematics
is not compulsory in England beyond the age of
16), in comparison to other European countries
(Tomlinson et al., 2004), and the particularly low
proportions (6.5% of the age cohort in 2002)
taking Mathematics at advanced level (Smith,
2004) — the qualification needed for entry to
mathematically based disciplines in higher
education.
Given these backcloths, we now consider the

policy trajectory in the two countries in terms of
the context of influence. The context of policy text
production is analysed in South Africa only, as
England has not yet moved into this stage. Within
this exploration, we look at the combinations of
spheres of influence, concerns and goals that led to
the perceived need for programmes focused on
quantitative literacy, and the ways in which these
have become enshrined within South Africa’s
policy texts.

South Africa
NQF School year Ave age  Maths Literacy Notes
of (ML)
learners
1 Grade 9 15 End of General Education
Last year of and Training (GET) phase
compulsory Notions of ML are strongly
schooling incorporated into
Mathematics in this phase
2 Grade 10 16 FET ML focuses
on these years
3 Grade 11 17 and is offered
alongside FET
4 Grade 12 18 Maths. End of FET phase — Senior
Certificate exam taken
England
NQF School year Ave age Func Maths Notes
of (FM)
learners
Entry Years 10 & 11 FM is to be
offered across all
1 Yeare‘la1r ;Jlf_ast 1416 these levels & will  GCSE Maths grades D - G
co)rln ulso be a compulsory
2 puisory part of GCSE GCSE Maths grades A* - C
schooling
Maths
3 Year 12 & 13 16-19 FM is offered as A range of mathematical
a separate option courses currently available
at this level including the traditional
‘A'level maths, but
mathematical courses are
not compulsory in this phase

Table 1: Schooling and qualification structures - senior phase in South Africa and England
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South Africa
Context of influence

In the process of attempting to dismantle the
machinery of apartheid within education, the
African National Congress (ANC) party’s early
policy documents stressed the need for both access
and redress, coupled with the need for economic
growth (ANC, 1994). Also evident within these
priorities was an emphasis on the disciplines of
Science, Mathematics and Technology as critical
to achieving these goals, with existing curricula
described as  “academic, outmoded and
overloaded”, and calls for science and mathematics
education to be:

transformed from a focus on abstract

themes and principles to a focus on the

concrete application of theory to practice.

It must ensure that students and workers

engage with technology through linking

the teaching of science and mathematics

to the life experiences of the individual

and the community. (ANC, 1994: 84)

Several aspects pertinent to the development of
Mathematical Literacy are highlighted in these
quotations — the need for mathematics to be linked
more closely to real-life, for mathematics to shift
away from a focus on the abstract towards the
concrete, and away from an overriding focus on
content, and the need to integrate education (for
learners) and training (for workers). Underpinning
the school-based sector in particular, there was an
emphasis on a rounded, liberal education which
emphasised the need for active citizenship and
political critique (Christie, 1999).

Through the 1990s, an extensive array of
governmental White Papers and Education and
Training Acts put policies into place, which, to
varying degrees, focused on the goals outlined in
the quote above. The South African Qualifications
Authority (SAQA) was established in 1995 to
oversee the integration of formal school and
vocational qualifications within a National
Qualifications Framework (NQF). An eight-level
model was developed in which level 1 certification
was equivalent to the end of the General Education
and Training (GET) phase certificate, level 4 was
equivalent to FET certificate level, levels 2 and 3
were broadly defined as running parallel to grades
10 and 11 in schools, and higher levels ranged
across from graduate to doctoral level
qualifications.

Concurrently, the Curriculum Development
Working Group within the Department of
Education (DoE) produced a discussion document
(Curriculum Framework Council, 1995) aiming to

translate into practice the ANC desire to replace
the ‘outmoded’ curriculum. This document
introduced the notion of replacing traditional
subjects with  ‘integrated learning areas’;
Mathematics became a part initially of the
‘Numeracy and Mathematics’ learning area, which
later became Mathematical Literacy, Mathematics
and Mathematical Sciences, or MLMMS.
Mathematical Literacy, on paper at least, was
‘born’ here. SAQA adopted the notion of learning
areas, including MLMMS, and also took on board
the adult training led shift to using ‘competences’
to define the curriculum. Once again this was
driven by a desire to move away from an
overemphasis on content, and defined ‘outcomes’
that the curriculum should produce for learners;
some highly generic — e.g. “participating in civil
society and democratic processes through
understanding and engaging with a range of
interlocking systems”, and others related to
specific areas of study. This approach of
‘outcomes-based education’ subsequently became
a key feature of Curriculum 2005 (C2005), which
was introduced in 1997, and is currently in place
across the GET phase (grades 0-9). Within
mathematics, implementation of C2005 was seen
primarily in the transition to theme-based,
contextualised learning, and group work (Graven,
2002).

However, the highly sought integration between
education and vocational training did not flow
through into the Department of Education’s
curriculum for schools. The reason for this lay with
SAQA’s preferred approach to structuring the
curriculum. Led by the concerns of adult education
(Greenstein, 2003) and based on selections of
modular units with associated ‘unit standards’, this
model was rejected by the Department of
Education for schooling. The department chose
instead to retain the format of holistic learning
programmes. This ‘disconnect’ plays into the
current situation in South Africa where there are
two distinct Mathematical Literacy programmes —
the SAQA unit standard-based programme
which is used in the adult learning sector, and the
Department of Education’s Mathematical
Literacy programme of work detailed within their
FET curricular statement which is focused on the
school sector. Both programmes are based on very
similar mathematical content, and lead to FET
level certification, but their associated structures of
learning follow historical differences in their
patterns of work — modular block training models
based on a selection of unit standards to make up
the necessary 16 credit minimum in the adult
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training sector, and grade-based holistic
programmes of study in schools.

There were other more indirect pressures for
change in the existing provision of mathematics in
the FET phase. It was argued that there was a
mismatch between the process-oriented
programmes of study within C2005 in the GET
phase and the much more traditional content
oriented programmes in the FET phase (Chisholm
et al., 2000), and that the transition between these
phases was particularly problematic in subjects
relying on hierarchical development of concepts,
mathematics being one of these (Taylor &
Vinjevold, 1999). There was also criticism of the
end of FET phase Senior Certificate exam, as
failing to meet the needs of learners, universities or
employers (DoE, 1998), and calls in the same
report for schools to provide alternative pathways
integrating more vocationally-oriented
programmes in the FET years. Additionally, the
government pointed to schools’ abusing the
HG/SG curriculum differentiation model by
entering many more candidates for the SG band in
order to secure better pass rates for themselves —
bodies representing the higher education sector
were particularly concerned that this abuse further
reduced the pool of learners studying higher level
mathematics, and consequently, restricted many
learners’ access to mathematical disciplines at
graduate level (SAUVCA/ CTP, 2003).

The fact that the numbers entered for and
passing mathematics were significantly lower than
corresponding rates for other subjects continued to
raise concerns (Adler et al, 2000), which were
further intensified by the widely publicised poor
performance of South African learners on the
international TIMMS-R tests in 1999 (Howie,
2001).

There was, thus, a combination of factors
through the 1990s which came to exert significant
pressure for change in the existing provision for
mathematics in the FET phase — pressures which
culminated with SAQA’s 1998 proposition that
future qualifications awarded within FET
equivalent bands (i.e. NQF levels 2-4) should
contain a minimum of 16 credits in Mathematics or
Mathematical Literacy (i.e. approximately 13% of
the credits required for certification at this level).
This model of alternatives shifts the discussion into
how these two options are ‘different’ from each
other and to how they relate to each other — taken
up within the next section in which we discuss the
policy texts detailing curricular content and
assessment models for Mathematical Literacy, the
‘context of policy text production’ in South Africa.
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Context of policy text production
As noted earlier, there are two key sources of
documentation on the curriculum and assessment
of Mathematical Literacy in South Africa — the
SAQA ‘unit standards’ for Mathematical Literacy
and the Department of Education’s Mathematical
Literacy curriculum statement, which details
Learning Outcomes and Assessment Standards for
school learners in grades 10-12 (Department of
Education, 2003a). Whilst our focus is primarily
on the latter, we draw in more general critiques of
SAQA’s unit standards in order to gain a better
understanding of the nature of curricula associated
with Mathematical Literacy in South Africa.

The SAQA proposition to make 16 credits in
Mathematics/Mathematical Literacy compulsory
was taken up urgently within the adult training
sector with hurried attempts made to put together
unit standards in Mathematical Literacy in order to
ensure that people enrolled on these programmes
could gain certification (Laridon, 2006).
Hallendorf’s (2003) and Brombacher’s (2006)
historical sections on the development of these unit
standards note that given the time constraints for
publication, this curriculum did use the existing
FET mathematics curriculum as a starting point,

and attempted to extract the ‘fundamental’
mathematics ~ whilst removing the  ‘pure
mathematics’. The Association for Mathematics

Education in South Africa (AMESA) expressed
concerns at the time that this approach would tend
to work against the goals that Mathematical
Literacy was expected to deliver:
We are concerned that Mathematical
Literacy should not be a ‘watered down’
academic ~ Mathematics but rather
Mathematics with a different emphasis. If
the purpose of the FETC (FET
certificate) is among other things to
benefit society then the Mathematics
needed by the learner is not necessarily
more (in terms of knowledge) than that
covered at the GET level, but rather the
Mathematical thinking skills — habits of
mind — to be able to apply that learning in
various contexts.
and further that:
We do not see Mathematical Literacy as
necessarily developing a lot of new
mathematical knowledge, but rather
being about using and applying GET
mathematics in more sophisticated
contexts and at higher levels of analysis
and understanding. (AMESA, 2001, see



Hamsa Venkatakrishnan and Mellony Graven

http://academic.sun.ac.za/mathed/AMES

A/FETComment.htm)

A number of issues are flagged up here — that
Mathematical Literacy’s predominant focus should
not be to further learners’ mathematical ‘content’
learning, that the emphasis should be on
applications, and that development in
Mathematical Literacy should be understood in
terms of learners’ ability and willingness to solve
problems in increasingly complex contexts.

The moves to restrict the further learning of
‘pure mathematics’ within Mathematical Literacy,
alongside the simultaneous move to withdraw
curricular differentiation along the SG/HG lines
which existed previously, were criticised though in
higher education-based submissions.
SAUVCA/CTP, the body representing university
vice-chancellors and technikon principals, argued
for the retention of SG Mathematics alongside
Mathematics/Mathematical Literacy, stating their
concerns thus:

We fear that the introduction of the new

mathematics subject coupled with the

alternative of mathematical literacy will

see a stampede from mathematics to

mathematical literacy. This has two

disastrous consequences. First, far too

few learners will take mathematics;

secondly, those with only mathematical

literacy will probably be effectively
denied access to a crucial range of higher
degree  opportunities in  Science,

Engineering, the Health Sciences and

Commerce. (SAUVCA/ CTP, 2003: 1)
Criticisms in this vein, alongside the need to
ensure that higher education recognised
Mathematical Literacy as a valid prerequisite
course for entrance to graduate study in non-
mathematical disciplines, put pressure on
curriculum developers to retain content that went
beyond the scope of the GET curriculum, in spite
of AMESA’s concerns that this would make the
subject less appropriate for lower attaining learners
and their needs in relation to Mathematical
Literacy. Thus content relating to use of the basic
trigonometric ratios and the sine and cosine rules,
for example, forms part of the Department of
Education’s FET  schools’  syllabus  for
Mathematical Literacy. In contrast again,
Hallendorf’s (2003) report, compiling feedback
from a range of education and employers’ groups
about SAQA’s unit standards, having researched a
number of international studies attempting to
define and describe what constitutes mathematical

literacy/quantitative literacy/numeracy, concluded

that the standards in the level 2-4 range were:
inappropriate in terms of the emerging
definition of Mathematical Literacy, and

expressed needs. (Hallendorf, 2003: 29)

The contestation of the Mathematical Literacy
policy by different lobby groups is clearly evident
here, with some parties seeking actively for
programmes that would ‘re-form’ mathematics in
ways that would work to broaden access and
application skills, and others largely concerned
with increasing the proportions capable of working
with traditional mathematics.

The ongoing nature of this contestation is
evident in the recent draft report produced by
Brombacher (2006), reviewing, after consultation,
SAQA’s Mathematical Literacy unit standards in
the level 2-4 range. His conclusions are expressed
thus:

the Unit Standards are a) too

mathematical in nature to develop the

attributes of mathematical literacy and b)

too irrelevant for the qualifications they

are meant to be developing fundamental

skills for. (Brombacher, 2006: 14)

In structural terms, SAQA locates Mathematical
Literacy within the ‘fundamental’ Mathematics
subfield. All learners in the adult and school
sectors aiming for qualifications in the level 2-4
range have to take either mathematics or
mathematical literacy in order to be certified. The
Department of Education’s decision to offer school
learners the choice between Mathematics and
Mathematical Literacy has been criticised by
proponents of Mathematical Literacy. The
Department’s argument here is that essentially,
Mathematical Literacy forms a subset of
Mathematics and that Mathematical Literacy
learning can be assumed within the learning of
Mathematics. Thus, the Department of Education’s
curriculum statement for Mathematics states:

Mathematics is being used increasingly

as a tool for solving problems related to

modern society. The financial aspects of

dealing with daily life are informed by
mathematical considerations.

Mathematical ways of thinking are often

evident in the workplace. The Learning

Outcomes and Assessment Standards in

Mathematics are designed to allow all

learners passing through this band to

develop into citizens who are able to deal

with the Mathematics that impinges on

the society they live in and on their daily

lives. (DoE, 2003b: 11)
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This point though has been disputed by wider
evidence in the field of mathematics education
(Schoenfeld, 1985), and conflicts also with the
view that the nature and aims of Mathematical
Literacy are very different from those associated
with Mathematics (Brombacher, 2006).

The Department of Education’s Mathematical
Literacy curriculum (DoE, 2003a) also keeps in
place the basic structure of the Mathematics
curriculum. Thus, whilst the definition given in the
opening section and the section detailing the
purposes of introducing Mathematical Literacy (for
developing the “self-managing person”, the
“contributing worker” and the “participating
citizen” (DoE, 2003a: 9-10)) stress the subject as
useful in a broad, future-life oriented sense, the
operationalisation of these aims into curriculum is
done through Learning Outcomes in four content-
oriented areas: ‘“number and operations in
context”, “functional relationships”, “shape, space
and measurement” and “data handling”. This runs
largely parallel to the Learning Outcomes for
Mathematics: “number and number relationships”,
“functions and algebra”, “shape, space and
measurement” and “data handling and probability”.
AMESA (2003) surmised that the reason for the
use of a content-led approach based on these areas
was for the sake of “portability and mobility”
between mathematics and mathematical literacy,
but cautioned against this:

the two subjects are so dissimilar in

philosophy and purpose that such

portability and mobility should not be a

consideration. (AMESA, 2003: 4)

AMESA (2003) follows the arguments made by
Steen (2001) that curricula framed in terms of
mathematical skills have tended to lead to teaching
and learning focused on acquiring procedures, as
opposed to developing mathematical attitudes. In
this critique, AMESA advocates a ‘behaviour’-
defined curriculum, more focused on the kinds of
actions and attitudes that are helpful when faced
with a problem context that can be ‘mathematised’,
and as such, more in line with Steen’s delineation
of ‘expressions’ of quantitative literacy. The
examples provided within the Assessment
Standards in the curriculum statement, which break
down learning outcomes across the three grades of
the FET phase, do emphasise the use of ‘real’
problems, but the format tends to stress their use as
useful ‘vehicles’ upon which mathematical content
can be carried and then foregrounded (Cooper &
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Dunne, 2000; Sethole, 2003). This view is
reinforced within the Department of Education
Mathematical Literacy curriculum statement’s
“Content and Contexts” section (DoE, 2003: 38-
43) in which bald lists of content for each grade
and within each learning outcome are detailed,
followed by a few paragraphs about incorporating
these into appropriate contexts in order to facilitate
learning. An alternative view to viewing contexts
as a preamble to the mathematics is the one that
stresses contexts as locations for application of
prior mathematical learning. Both of these views
though, are explicitly disputed in Department of
Education assessment guidelines documentation
for Mathematical Literacy, which states:

The emphasis in learning should be on

enabling learners to develop

mathematical knowledge while dealing

with issues, rather than on applying

mathematics after “learning the basics”.

Mathematical  Literacy should be

imbedded in applications and extracted

from problems in a variety of contexts.

The most noticeable change in
approach to the teaching and learning of
mathematics in Mathematical Literacy is
the delaying of formal methods
(algorithms) in favour of extended
opportunities to engage with mathematics
in diverse contexts. Learners will often
meet problem situations in their adult
lives for which there are no ready-made
formulas or procedures to provide
solutions. (DoE, 2005: 14)

Overall, therefore, it would appear that there are
mixed messages within the Department of
Education’s documentation for Mathematical
Literacy. Whether educators will give more
emphasis to context-specific problem solving using
mathematics, or to the mathematics involved in
solving contextual problems remains unclear at this
stage. Given the extensive evidence of assessment
driving the emphases within the taught curriculum
in ‘high stakes’ exams (Wiley & Yoon, 1995), the
nature of the assessments that will be used within
mathematical literacy are likely to be critical — in
particular, the format, contexts and nature of tasks
that are to be developed for the end of the FET
phase external examination which has currently
been given 75% of the overall weighting.

We move on now to contrast this trajectory
with the initial phase — the ‘context of influence’
for Functional Mathematics in England.
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England
Context of influence

Policy intervention in education in England has
been a common feature of the schooling landscape
over the last twenty or so years, with intense focus
on mathematics education over the last decade.
Policy initiatives over this last decade have
affected all phases of education — the National
Numeracy Strategy was introduced in primary
schools (years Reception to 6, students aged 5-11)
in 1999, followed by its extension into secondary
schools (years 7-11, students aged 11-16) initially
as part of the Key Stage 3 in 2001, and latterly
within the Secondary Strategy. The structure and
sequencing of content of advanced level (‘A’level)
Mathematics (taken in the post-compulsory phase,
students aged 16-18) was also changed in 2000.

Outside the arena of schooling, acute problems
with low levels of basic numeracy across the adult
population in England were also identified in the
late 1990s (Moser, 1997), detailing too, some of
the consequences of this for individuals in their
capacity as consumers and citizens, and for their
employability. From a labour perspective, this
position was set against the presence of serious
skills shortages, a situation highlighted again in a
recent Skills White Paper (Department for
Education and Skills (DfES), 2005).

A  number of influential reports were
commissioned by the Labour government in the
first five years of the new century, looking at
various aspects of the supply and demand chain for
people with mathematical skills and qualifications.
Focusing largely on the upper end of the
qualification range, Roberts’ report (Roberts,
2002) identified the mismatch between supply and
demand of graduates in mathematics, physics and
engineering sciences, and went on to detail the low
proportions taking mathematics at ‘A’ level and
the further haemorrhage of numbers choosing to go
on to mathematics at degree level. Also, in relation
to the question of supply and demand, the report
noted employers’ concerns about shortcomings
within this relatively highly qualified minority:

there are mismatches between the skills

of graduates and postgraduates and the

skills required by employers (for

example, many have difficulty in

applying their technical knowledge in a

practical environment and are seen to

lack strong transferable skills). (Roberts,

2002: 2)

Turning back to the education and training
sector, two inquiries were directed to look at
education and training provision within the 14-19

age range. The Smith report (Smith, 2004) focused
specifically on mathematics provision, whilst the
Tomlinson report (Tomlinson, 2004) looked at
provision more generally across this range. Both
reports noted the need to improve engagement with
mathematics and motivation to learn in the
compulsory phase (14-16 age range), in a context
where disaffection and lack of engagement have
been cited as significant and increasing problems
for secondary schools (OfSTED, 2004), in order to
raise participation rates in mathematics and more
generally in the post-compulsory phase (16-19).
They also pointed to the lack of flexibility in
curricular provision which compounded the
problems reported above. As in the South African
context, Tomlinson’s recommendations in
particular, argued for a much closer integration of
academic and vocational programmes, but again
similarly, the formats recommended to achieve
integration were largely rejected by the
Department for Education and Skills (DfES, 2005).

A key recommendation within the Tomlinson
Report was the need to secure a ‘core’ programme
of learning comprising functional mathematics,
functional literacy and communication and ICT.
Whilst the content of these subjects was not
defined in this report, it was argued that the
following criteria needed to be satisfied:

[The content] should be based on a

common understanding of what learners

need to develop in each subject,

including both knowledge and capacity to

apply it. It must:

* equip young people with the knowledge

and skills in each subject that they will

need to progress and succeed in learning,

HE, employment and adult life. That

means that it can only be determined in

consultation with end-users, including

HE, employers and community groups;

* encourage progression to at least level 2

[equivalent to GCSE grade C or above on

England’s NQF], as young people move

through the diploma framework, with

opportunities and encouragement to

progress to level 3 [equivalent to ‘A’level

standard]; and

* encourage the extended study of these

subjects as part of main learning.

(Tomlinson, 2004: 31, brackets added to

fill in background detail).
In England also then, the notion of a mathematical
course built on the likely needs of various aspects
of students’ future lives, and the need to emphasise
application skills within this course, was being
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suggested here. Importantly, and in contrast to the
South African situation, the Tomlinson report
argued for Functional Mathematics qualifications
to be part of the ‘core’ programme, i.e. compulsory
for all learners across the 14-19 phase and
available as qualifications at entry to level 3 on
England’s NQF. However, this was only accepted
by government up to level 2 (age 16)
qualifications.

Other aspects of the argument for offering
Functional Mathematics across levels were to
provide a common recognised qualification across
the school and adult learning sectors which opened
up access to further mathematical learning in the
form of Functional Mathematics at the next level
or mathematics courses at the same level, and also
the desire to rationalise the often poorly
understood range of mathematical courses
available to students and adults in the post-16 age
range in particular. This provision of a common
curriculum and assessment structure for Functional
Mathematics across all sectors contrasts with the
continued presence of two different structures for
the school and adult learning sectors in South
Africa.

The Tomlinson report also proposed that all the
core components including Functional
Mathematics assessment ought to adopt a ‘mastery
model’, (a proposal accepted by the Department
for Education and Skills), explaining the rationale
for this in the following terms:

we would propose that they should be

developed using a ‘mastery’ model,

unlike assessment of GCSEs which
allows high performance in one aspect of

a subject to compensate for lower

performance in another. This would

mean that to attain in core learning,
young people would need to command

good knowledge and skills in every

aspect of the component. It would make

this assessment a more significant hurdle,

but it would ensure that all young people

are adequately equipped across the range

of functional mathematical, literacy and

communication and ICT  skills.

(Tomlinson, 2004: para. 164)

This assessment model diverges significantly
from that used for Mathematical Literacy within
South African schools, where worries about lack of
adequate staffing and of teaching expertise as well
as the need to establish the course, have resulted in
the ‘temporary’ acceptance of relatively low
thresholds (30%) for a pass (DoE, 2005a),
alongside the decision to delay the teaching and
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assessment of some of the standards to a later date
(Brombacher, 2005; Laridon, 2004). Additionally,
and in line with the emphasis given to integrating
technology, the Department for Education and
Skills  has  provisionally  accepted  the
recommendation that Functional Mathematics
assessment should, in part at least, be available, in
a computer-based format.

The Smith Inquiry, running in parallel to
Tomlinson’s Working  Group, focused on
pedagogy, curriculum and assessment in the post-
14 age range in mathematics education, with the
central aim of increasing the numbers taking
mathematics across all levels. The lack of
specialist mathematics teachers was raised in their
findings, and, as in South Africa, the lack of
provision for ongoing professional development
was flagged. Whilst functional mathematics was
not a specific focus of this report, the findings
criticised the existing provision of mathematics
courses and qualifications in the 14+ age range:

It is clear that the overwhelming majority

of respondents to the Inquiry no longer

regard current mathematics curricula,

assessment and qualifications as fit for

purpose. (Smith, 2004: para. 0.25)

Thus, the Smith inquiry agrees with the
Tomlinson proposal of ‘progressive pathways’ in
mathematics, providing a structure within which
more learners could be supported to reach level 2
and level 3 qualifications.

The need to incorporate greater emphasis on
technology, modelling and applications within
mathematics is noted in both of these reports.
Hoyles et al.’s (2002) research investigating the
mathematics used by adults in a variety of work
situations highlighted both these aspects, and noted
again, employers’ concerns that these aspects did
not seem to be emphasised sufficiently within the
existing provision for mathematics. The authors
also stressed the view that mathematics curricula
focusing on the ‘basics’ — essentially arithmetical
skills — would not produce the much more flexible
kinds of reasoning skills that were a common
feature of the workplaces that were researched.

This provides a summary of the concerns that
led to the current definition of Functional
Mathematics, detailed at the start of this paper.
Two groups — King’s College London/Edexcel and
Leeds University — are currently working on
projects  focused on recommending new
mathematics curriculum and assessment pathway
structures for the 14-19 age range. These structures
will incorporate the government’s decision to
introduce a compulsory Functional Mathematics
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core at entry level and levels 1 and 2, with a
Functional Mathematics option available at level 3,
as part of a broader move to try and increase the
numbers at all levels taking mathematical courses.

In the next section, we extend the discussion of
the key overlaps and contrasts that figure within
the current conceptualisation and structuring of the
two courses.

Discussion of overlaps and contrasts

Some aspects of the overlaps and contrasts
between Mathematical Literacy and Functional
Mathematics have been introduced in the last
section — amongst these, the fact that Mathematical
Literacy is offered as an alternative to
Mathematics in South Africa’s FET, in contrast to
its structuring as a compulsory ‘hurdle’ for
achieving a Mathematics GCSE grade ‘C’ in
England. Also, differences in the assessment
models for the two courses were also introduced
above.

The aims of Mathematical Literacy and
Functional Mathematics suggested overlaps in the
conceptualisation of what these courses are
designed to achieve for learners — improved
outcomes for employers and employment, a more
active citizenship role, and a more confident ability
to participate in everyday life — and are being
sought in both countries. A more detailed analysis
of differences is now undertaken through the use of
Ball’s (1994) notion of the ‘essential circuits’ of
education. Building on Bernstein’s (1971)
delineation of the ‘basic message systems’ of
education, Ball suggests that the transmission of
messages about education policy comes through
four key channels, or ‘essential circuits’: the
organisational models proposed, curriculum,
pedagogy and assessment. We use these four
aspects to compare and contrast the structures
associated with Functional Mathematics and
Mathematical Literacy (abbreviated to FM and ML
in the following sections), noting two things:
firstly, that there is limited detail currently within
the policy texts on the pedagogical aspects of
implementing these kinds of programmes; and,
secondly, that our analyses of Functional
Mathematics are, as stated previously, based
currently on proposed, rather than actual,
structures.

Organisational models
As stated before, the introduction of ML in South
Africa makes a mathematical course compulsory

for all learners in the FET phase. Within schools,
this effectively makes mathematical work
compulsory for learners up to the age of 18. In
England in contrast, the Department for Education
and Skills has decided that FM should be a
compulsory component up to level 2 only,
although it may be opted for at level 3 also. This
retains the preexisting status quo, in which
mathematical courses were compulsory to the age
of 16.

The South African organisational model for ML
as an alternative to mathematics reflects a notion
that it is somehow ‘different’ from mathematics.
Proponents of ML strongly advocate this view, but
as noted earlier, warn of the dangers prevalent in
this kind of curricular differentiation:

Mathematical literacy is different from

mathematics not in level or complexity

but rather in kind and purpose.

(Brombacher, 2006: 10)

However, the suggestion in the curricular
statement for the FET mathematics programme
(DoE, 2003b) that the assessment standards for
mathematics are sufficient to meet the needs of
mathematical literacy, points to a view of ML as a
subset of mathematics. When combined with the
fact that ML has been developed in part to provide
access to mathematical courses for learners who
previously fell outside the net of SG mathematics,
this tends to reinforce the notion of ML in the
former categories — lower level and less complex.

In England, the positioning of FM as a
compulsory ‘hurdle’ towards the achievement of
the ‘iconic’ Mathematics grade ‘C’ produces a
somewhat different conceptualisation. FM in this
model is clearly overtly viewed as a subset of
mathematics, but a subset that will lead to a
recognised ‘stand-alone’ FM qualification, with
clear openings for progression to either
mathematics qualifications at that level, or higher
level FM qualifications. Its role as a ‘hurdle’ for
GCSE confers ‘status’, but the extent to which the
requirement for ‘mastery’ will interfere with this
status remains an issue that is being grappled with
(ACME, 2005) — a small or narrow FM component
makes mastery easier to achieve, but reduces its
status, (and runs the risk of reducing FM to ‘basic
skills”), whilst a larger, broader component confers
status but makes mastery harder to attain and thus
threatens the establishment of FM and pass rates at
GSCE.

The need for ‘progressive pathways’ in
mathematical courses is given much greater
emphasis in England than in South Africa, where
the need to establish access to mathematics in the
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FET phase has taken priority. One of the criticisms
of existing provision in England was that there
were too many mathematical ‘dead-ends’,
militating against ongoing participation and
engagement with the subject (Smith, 2004). In
contrast to the South African context then, where
advocates of ML have argued against the need for
‘articulation and portability’ between ML and
Mathematics as a fundamental requirement of ML
(AMESA, 2003), discussions around FM in
England are located within the premise that such
articulation is important. The agreement that a
single set of curriculum and assessment standards
for FM should be developed for use across all
phases, in contrast to the ongoing presence of two
parallel sets of standards in South Africa, further
attests to this emphasis.

Curriculum

We pointed out earlier that whilst the Mathematics
curriculum in South Africa had been ‘pruned’
significantly in order to produce the ML
curriculum, the latter curriculum continued to raise
concerns that it was ‘overloaded’ (AMESA, 2003),
and still contained some relatively high level
mathematical content. The ‘hurdle’ and ‘mastery’
requirements in England, in addition to evidence
that approaches based explicitly on modelling in
increasingly complex contexts are often more
difficult than traditional approaches — as noted
within the construction of the ‘competency
clusters’ used in the international Mathematical
Literacy tests used in PISA assessments (OECD,
2003) — are likely to result in a lower level of
mathematical content being selected for the FM
curriculum for level 2 (the end of the compulsory
phase for FM in England) than is currently within
the ML curriculum. (It needs to be noted here
though, particularly within the school-based
context, that FM at level 2 on England’s NQF is
aimed predominantly at 16-year olds, whilst ML at
level 4 on South Africa’s NQF is aimed
predominantly at 18-year olds.)

Pedagogy
The shift to a modelling-based approach within
both ML and FM has been acknowledged as likely
to be problematic for significant numbers of
teachers in both countries. AMESA (2003: 6)
comments on the South African situation thus:
Current teachers, in the main, lack the
capacity both to connect their
mathematics to real contexts and struggle
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to see the internal connections between
mathematical concepts.
Reflecting similar concerns, the King’s College
London/Edexcel team in England have added the
criterion of “improving classroom practice” to their
list of aims for FM (ACME, 2005a).

Assessment

The contrast between the ‘mastery’ requirement for
FM in England and the relatively low threshold set
for at least the initial years of implementation of
ML in South Africa has already been introduced.

Basic outlines of the assessment format that
will be used for ML have already been detailed
(DoE, 2005a) — a combination of continuous
assessment tasks spread across the course and
terminal external examinations at the end of the
FET phase, with a 25%/75% split in the allocation
of marks to the two respective components.
Current guidelines given in the document cited
above suggest that the examination component will
be made up of two papers, one focused on shorter

questions based on ‘knowing’ and ‘routine
applications’, and the other with more extended
questions  emphasising  ‘applications’  and

‘reasoning and reflecting’ (the PISA taxonomy
based on ‘competency clusters’ and TIMSS’s
delineation of ‘cognitive domains’ are cited as
sources for this particular structure).

Assessment models are still under discussion in
England, but their emphasis on integrating
computer use into some aspects of the assessment
of FM does not figure within the South African
context. This is understandable given the extensive
evidence of the lack of infrastructure, although a
more aggressive approach to providing technology
within the implementation of ML as part of the
strategy for redress was advocated by AMESA
(2003).

In Table 2 below, we provide a brief summary
of this discussion of overlaps and contrasts.



Aims

Emphases
within course

Course
organisation

Curriculum

Assessment
models

South Africa: ML

England: FM

To increase the numbers of students taking mathematical courses at all levels

More overt political rhetoric in terms
of broadening access and improving
civic citizenship.

Need for articulation between ML and
Mathematics is not highlighted.

More overt emphasis on society’s need
for more people with quantitative literacy
skills.

To rationalise provision and provide
coherent routes for progression.

Need for articulation and portability
between FM and other mathematical
courses stressed.

Use of relevant, realistic and increasingly complex contexts; interpreting texts;
modelling situations; problem-solving

ML makes mathematical studies
compulsory for all FET phase
learners (i.e. in the post compulsory
phase, to age 18/lev 2-4).

ML offered as an alternative to
Mathematics in the FET phase.

ML taught separately to Mathematics.

ML viewed primarily as a way of
providing mathematical access to
school learners who previously did no
maths courses in the FET phase.
Less emphasis given to the need for
ML to articulate with Mathematics
course in FET, or to further provision.

Integrating the use of Information and
Communication Technology within FM
learning and teaching.

FM leaves mathematical courses
compulsory up to age 16 (lev 2) but
optional thereafter (lev 3).

FM compulsory for all learners taking
GCSE Mathematics; ‘hurdle’ to achieving
agrade ‘C’.

FM teaching integrated within
Mathematics teaching at level 2.

FM offered as stand alone course at level
3.

FM viewed as fiting within a
mathematical ‘pathway’. Thus the need
for a common curriculum across school
and adult education, so that learners can
progress onto further mathematical
courses with FM qualifications at
particular levels.

Emphasis on integrating content and context

More high level mathematical

content.

Relatively low pass thresholds (30%)
to be accepted in the initial years with
only a selection of the curriculum
initially being assessed.

Current discussions emphasise lower
level mathematical content in ‘complex’
contexts.

Use of technology emphasised.

Need for ‘mastery’ and associated high
pass thresholds

Table 2: Summary of overlaps and contrasts in South Africa’s Mathematical Literacy and
England’s Functional Mathematics

25



Concluding remarks
This analysis indicates finer-grained differences in
emphases between the two policies which go
beyond the overt structures and take in aspects of
the historical problems which the initiatives were
intended to address. The overlaps in concern are
striking given the very different historical, social
and economic contexts in the two countries.
Further overlaps and contrasts are likely to emerge
as English policy makers negotiate the ‘context of
policy text production’ and South African teachers
grapple with the ‘context of practice’, and the
affordances and constraints that impact on their
enactments of policy. We have begun to research
the ‘context of practice’ of Mathematical Literacy
in South Africa working with teachers in a small
sample of schools. Brombacher (2006) argues that
Mathematical Literacy programmes across the
world essentially develop out of two pressures,
which he describes in the following terms:

there is pressure to provide greater access

to mathematics for more people — the

democratisation of mathematics. On

the other hand there is an imperative that

more people should be able to use

mathematics in order to more effectively

participate in and contribute to the

twenty-first century world in which we

live — mathematics for democracy.

(Brombacher 2006: 2, original emphases)
English policy makers are currently discussing
structures that will address these aims; South
African teachers are working within their policy
makers’  structures with their grade 10
mathematical literacy classes. In doing so, they are
faced with the challenges presented by some of the
mixed messages in the policy texts that we have
discussed in this paper — for example, are
Mathematical Literacy and Functional
Mathematics ‘basic maths’ or a ‘different maths’?
One of the teachers that we are working with had
asked his class for their thoughts on how they
perceived Mathematical Literacy.
Overwhelmingly, he said, their responses consisted
of lines such as:

It’s maths for the people who can’t do

maths.
Slowly, he is trying to overcome this perception
and engage learners in a more constructive way
with mathematical content and contexts, and thus
use the opening provided for the first goal, the
democratisation of mathematics, within the
introduction of Mathematical Literacy, to move
towards the achievement of the second goal,
mathematics for democracy, through engendering
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the disposition to ‘mathematise’ in a variety of
meaningful contexts.
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