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Chapter 1: Introduction

1.1 The research‘)question

This study was initiated by a larger research project, the Learner Progress and Achievement Study
(LPAS) which was based at the School of Education at the University of Cape Town. In the initial
stages of the LPAS, their focus was on “the quality of learning”, and it is this concern which
underpinned my study. During this stage of the LPAS teachers were not comfortable with having
lessons observed or taped, although they were happy for researchers to interview them and have access
to students’ writing. This then meant that interviews with the staff and students at the school and the
student productions became the main source from which data could be generated. This situation
begged the question: What, if anything, can student productions tell us about the quality of learning? It
is this question which forms the basis of this study. Since this study is a partial requirement for the
fulfillment of a master’s degree specialising in mathematics education, the focus of the question is on
V the student productions in the Standard 10 / Grade 12! mathematics classes, and the productions

focused upon are limited to those in the students notebooks.

The two schools chosen for this study were those used for the LPAS. At the time that this study was
initiated, LPAS was focussing on the Standard 10 / Grade 12 clésses, which is why this study focuses
on the matric mathematics classes at the two high schools. The focus of the research was then confined
to: ‘What, if anything, can the student productions captured in the notebooks of the Standard 10/Grade
12 mathematics classes at two schools tell us about the quality of mathematics education? Ffom this
more focused question one might be able to develop an orientation towards the broader question: |
What, if anything, can student productions tell us about the quality of learning?
/

In order to answer the question: “What, if anything, can student productions tell us about the quality of
learning?” I begin by trying to come to a coherent definition of the concept of quality. The aim is to be
able to state the parameters of the problem behind the question more clearly. It becomes clear that this
term is used differently by different people both in relation to education and more broadly, in ways
that masked considerable differences. This prompts me to begin by asking why and how the notion of
“quality” has become an important concept in education. I then adopt the approach that quality is that
which is valued. This, in turn, leads me to discuss the most commonly accepted views on what is
currently valued in education before coming to a position that what I find of value in mathematical

education is the induction of students into mathematical discourse.

! At the time that this research was initiated the final year of school was commonly referred to as Standard 10 or
matric, but it has subsequently, with the phasing in of Curriculum 2005 become more common for this year to be
called Grade 12. Because this term has changed over the period of the study I use both terms.



Once I have established a definition of quality, I then ask sub-questions which attempt to probe ways

in which the student productions might give clues to pedagogic practice at the two schools and

potentially some ways in which quality of learning may be inferred from them. These sub-questions

are grouped in sections 1.1.1 — 1.1.3 below.

1.1.1 Linking patterns in student productions to the form of pedagogy privileged at each

school
Are there similarities between the student productions within each school? If so, what, if anything,
can be inferred from these patterns of similarities about the form of pedagogy privileged within
the mathematics classes within each school?
Are there differences between the student productions at each school? If so, what, if anything, can
be inferred from these patterns of differences about the form of pedagogy privileged at each
school? How, if at all, can these differences be related to the different levels of achievement of

students from the two schools in» the final matriculation examination?

To what extent do the patterns in the students’ mathematics notebooks resonate with information

gleaned, from other sources, about the form of pedagogy privileged in the Standard 10/Grade 12

classes at each school?

LY

1.1.2 Linking student productions, pedagogic form and quality

@

Do the student productions captured in the mathematics notebooks provide enough of a record of
the pedagogy privileged by the two teachers, to enable one to assess the extent to which students

are inducted into mathematical discourse? If not, what other forms or records of pedagogy (for

. example other student records, observations of forms of interactions in the classrooms) are needed

or would be useful before describing and evaluating the pedagogic practices at each school?

What, if anything, do the student productions that are captured in their mathematics notebooks
display of the extent and forms of evaluation in the different classrooms? How might these forms
of evaluation be related to other forms of evaluation that are not displayed in the notebéoks, both
in form and extent? What is the relationship between evaluation in general and the induction of
students into mathematical discourse? Is the proportion of evaluation that is captured in the
notebooks sufficient to use as a basis to discuss the differential potential for students at each

school to be inducted into mathematical discourse?



1.1.3 Linking patterns in the student productions within each school to student achievement and

the form of privileged pedagogy

®  Are there differences between the productions of the more suécessful and less successful students
within each of the schools? If so, are there any patterns in these differences and how might these
patterns relate to the form of pedagogy privileged at each school?

e  What, if anything, is the relationship between student achievement and quality of education; or in
student success in examinations and the extent to which they are inducted into mathematical

discourse?

To begin then with the final set of sub-questions, what is the ielationship» between success in
examinations and the quality of learning? The two schools focussed on within this study were chosen ‘
because they are situated close to one another ‘_and the students at the two schools tend to achieve
different results in the final exanlinationz. In this sense it is clear that the student achievement levels
differ. However, whether one relates achievement in the final examination to quality of learning or not
depends on what one understands by quality learning. Quality education, to rehearse a commonplace
platitude, means different things to different people. This is partly because both the terms “quality”
and “education” (and hence the related term “learning”) can be described ‘as floating® signifiers. The
terms signify different things to different people and even different things to the same people in
different contexts. In the sections 1.2 and 1.3 below I describe how the concept of “quality” came to
be so centrally inscribed into educational discourse, and trace some of the influences that have shaped
the use of this term. I then (in section 1.4) discuss a range of éontempbrary views on what is valuable
in mathematics education; it is these differing views which underpin the differences in the ways in
which quality of mathematics education is currently viewed). In this section I both assert that it is
important to separate out the underlying conceptual differences in the different ways that quality in
education is perceived and alsb present a critique of the decontextualised constructions of dominant
views on quality in mathematics education. Finally in section 1.5 I present a definition of how the

issue of quality in mathematics education will be viewed in this dissertation.

Although it is uncommon in the first chapter of a minor dissertation to trace a history of the insertion
of a term into the discourse, or to present contemporary literature on how the term is used in the
discourse, this is what is presented in the remainder of the chapter. The reason for this is the high level
of ambiguity that is presently inscribed into the usage of the term in educational (and possibly other

discourses). I believe that a description of how the term ‘quality’ has been recontextualised from

2 In 1997 the matriculation pass rate at one of these schools was 86%, whilst it was only 27% at the other study
school. The national matriculation pass rate in 1997 was 47,1% (LPAS Report 1, 1998: 28)

3 Harris (1992) attributes the notion of floating or slipping signifier to Barthes. I follow Harris’ definition of it as
a process of signification whereby meaning is produced “by signifiers relating to other signifiers and not to some
fixed ‘object’ or social practice.” (Harris 1992: 32)



industrial management contexts gives insights into some of the ways in which the terms is used in
educational discourse. A description of the influences on the understanding of the term quality in
education helps to produce an account of how the term has changed signification and meaning. I
briefly trace the insertion of the term quality into educational discourse, prior to offering a critique of
the decontextualised “commonsensical’ ways in which quality education provision is generally
viewed, A description of the values often inscribed into the term ‘quality’ in mathematics education
serves to inform and position the definition of quality in mathematics education that concludes this
chapter. The aim is to arrive at an informed definition of quality in education for the purposes of this

study.

1.2 From where does the notion of quality in schooling arise?

‘Quality’ is one of the key terms in current educational debates: ‘quality schooling’, ‘quality
management’, ‘quality teaching and leamning’ and ‘quality assurance’ are all themes that
exercise the attention and draw the criticism of policy-makers, administrators and practitioners
widely across the international arena. (Aspin, Chapman with Wilkinson, 1994: xiii)
Much research and practice in contemporary education throughout the world is concerned with
improving the quality of education (Aspin, Chapman with Wilkinson, 1994; Botha, 2000; Govinda and
Vargese, 1993; Heneveld, 1994; Morley and Rassool, 1999; Heyns, 2000; Schmelkes ez. al 1996,
Winch 1996, West and Hopkins, 1996). It has become commonsensical to equate quality with
educational worth: quality becomes a synonym for that which is valued. The difficulty with assessing

quality in education is that the extensive use of this term often masks the different values that underpin

different conceptions of quality.

Where does this interest in quality come from? Winch (1996) asserts that the term “quality” was
transferred from the economic sector to the service sector. He examines ways, in which the economic
metaphor of quality has and can be transferred to education and identifies four ways in which industry
has approached quality (Winch, 1994: 9): (1) quality as equated with excellence; (2) quality as a
measurable attribute of the product; (3) quality as defined as meeting the users needs; (4) quality as
meaning value for money. He argues that the shift in industry and also in education has been away
from the first two of these interpretations towards the latter two. Kissack and Meyer (1995) cite

Harvey and Green’s (1993) five conceptions of quality in education. These are similar to Winch’s four

conceptions, but they add a fifth way of perceiving quality as “transformative or empowering (value
added).” (Kissack & Meyer, 1995: 234)




Winch (1994) describes a movement away from education being the concern of the producers (which
he reports has cometo be interpreted as teachers®) to being the concern of the user. Winch then
discusses ways in which “the user” ir} state schools can be conceptualised®. In response to what he
identifies as dominant neo-liberal notions, Winch (1994: 4) suggests that “the‘ user” should not be
thought of only directly as the student or the parents, or even the local community, but as the taxpayer
in general, since it is they who are res;ionsible for the funding of national school systems. For Winch
(1994) it is the responsibility of governments to reconcile the interest of various groups of taxpayers.

He adds

it is not often, if ever, reasonable to expect people to negotiate away their values, it is
reasonable and often necessary that they be prepared to compromise about the degree to which
those values are implemented, particularly in the public sphere. This opens the way to a
consideration of the desirability of diverse but clearly articulated aims for education, emerging
from political debate. (Winch, 1994:7)

Here Winch appears to be approaching society and social institutions merely as the outcome of a
process of consensus reached by a collection of rationally debating individuals or groups. This
position ignores issues of power and control, how these become inscribed into social institutions, and
community and individual identities over time and the conservative tendency of social institutions and
identities to incorporate and project the past influences of power and control well into the future. As
Giddens (1979:70) writes “all action exists in continuity with the past.” Just as social analysis needs to

take cognisance of how issues of power and control are inscribed into institutions over time,-so-toothe

planning around and resourcing of social institutions requires more than a snap vote on values and

beliefs.

Even in Winch’s own terms, he appears to ignore the fact that the notion of the consumer cannot exist
without a producer, and that teachers do not act only in terms of any government policy, but are also
influenced by current and past debates on education and by their own education and tfaining.
Similarlju schools operate within a more complex social milieu than industry, since in industry the
factors that affect the final product are more contrgllable than the factors that influence the
development of students and the process of learning It can be argued that to reduce the complexity of
social institutions to the input-output systems of manufacturing will mean simplifying the issues and

debates to the point where the analysis fails to be helpful. Since, as Angus (1993: 33) argues, to define

* However, teachers do not act in isolation to produce lessons, they act within parameters prescribed by syllabi,
principals, governing bodies, local, provincial and national educational authorities and within parameters
inscribed into both current and past educational ideology and discourses. They are influenced not only by the
constraints and opportunities of their teaching contexts but also their own educational and teacher training
experiences, as well as past teaching contexts. I would argue that it is not possible to isolate an educational
?roducer within a single person at a single time.

Defining “the user” has become one of the major debates linked to how to provzde quality education within the
school effectiveness / school improvement movement {see for example Govinda and Vargese (1993); Heneveld
(1994) Hopkins and West (1996); Maged (1998); Winch {(1994)).



the unit of analysis as the input-output of the school in isolation “disconnects specific practices from
'social and cultural constructions and from political and economic interest”. It leaves no room to
consider how power and control are inscribed in the macro and micro structuring of society. As
Morely and Rassool (1999) write, the notion of quality arose as part of a discourse in which

[e]ducational success has been reduced to factors that can be measured. Explanatory variables
identified in research findings have constantly shifted between psychosocial focus on the
family on one hand and organizational factors on the other. The current skew is towards the
organizational, with a belief in the capacity of bureaucratic co-ordination to deliver predictable
outputs (Morely and Rassool, 1999: 3).

1.2.1 How did this manageﬂal term become so prevalent in educational description? A case
- study from British education

Morely and Rassool (1999: 1) argue that “quality” as a term has become naturalized within the school
effectiveness/school improvement discourse “which has both been enabled and forged in the West by
the enterprize culture of the late 1980s and 1990s”. However, as Morely and Rassool (1999:17) assert,
key words, concepts and discourses do not have static definitions. Rather, different significations arise
within different social and ideological mileux, in a way that does not exclude the interaction between
different past and present discourseé. Morely and Rassool (1999) trace how the term quality has risen
to dominance within changing social contexts in Britain over a long period in which school
improvement and school effectiveness debates gained importance. They argue, that disparate and often
contradictory educational theory has been used to justify and lé\y the basis for the ways in which socio-
economic changes have led to changes in educational policies and in particular to policies around
schooling. A brief description of how the notion of “quality” has become inscribed into educational
discourse reveals how analyses and critiques from within one school of thought can be drawn upon to
publicly justify policies that bear no relation to the concerns voiced in the original theories and

debates.

In the 19603,‘,the modernisation theory of national development started to become dominant, as did
Vaizey’s (1961, 1958, 1962, 1967) human capital theory®. The assumption was that investment in
human capital, especially in education was a necessary precursor to economic success’. Within this
context, the launch of Sputnik by the Soviets caused éanic in the West. Morely and Rassool (1999)

argue that, during the 1960s, the dominant view on education was that the provision of mass education

® The notion that education was an important precursor to economic development was not invented by Vaizey:
for example Ernest (1991) cites Williams (1961) who cites Foster (1870) as writing, “Upon the speedy provision
of elementary education depends our industrial prosperity”. However, it assumed dominance in the 1960s and
this notion that the provision of high quality education is a precursor to economic development has circulated in
a privileged position in ever since. V

Countries are positioned within global economic, social and political influences that cannot simply be altered
by changing the quality of their national education systems. Lyster (1992) notes that illiteracy and poor
education results are a featare or function of poverty, an individual’s and a nation’s position within a national
and global socio-economic situation rather than the cause of it. )



would provide all children with the opportunity for social mobility, that education could assist with
social improvement and that increased public spending (on education and other social institutionsj
would counter social inequality and facilitate economic development. During the 1960s in Britain, the

dominant view was that it was important to increase public spending on education.

Morely and Rassool (1999) assert that threads from disparate discourses were interwoven into public
arguments during the 70s, 80s and 90s in ways which challenged the view that it was necéssaty for the
state to maintain high levels of spending on education. One influence was educational research. From
the late 60s, research from a variety of epistemological bases started to challenge the notion of
schooling providing social mobility. Bernstein (1971, 1977), Bourdieu (1977), Bowles and Gintis
(1976), Willis (1977), and Foucault (1979), in different ways showed that school was a mechanism for
, distributing students and that working class children were less likely to succeed at school®. Over the
same period critiques of progressivist méthodology began to circulate. Simultaneously oil costs
increased, Britain’s productivity declined, the nature of manufactﬁring industry changed,
unemployment increased considerably and a range 6f other socio-economic crises led to political .
V shifts. Aspects of human capital theory, elements from the disparate sociological studies mentioned
before, and elements of a range of critiques of progressivism were evoked in ways which ignored and
even ran counter to their original concerns and presented as if they were all a seamless single critique
of the provision of education in Britain. The combining of aspects of these discourses allowed for the

generation of a space in which different ways of centralising control in education could be asserted.

Morley and Rassool (1999) state that school effectiveness gained ascendancy with the New Right
school reforms in Britain in the 1980s and 1990s. A modified version of human capital theory was
evoked to link concerns with the pressures of global competition in the 80s and 90s with a
manufactured panic over falling educational standards. This allowed some justification for education
 reforms, which were constructed around the concept of the market in education, as managerialism and
enterprize culture started to gain currency. Whilst the increasing dominance of neo-liberal politics and
economics was probably the driving force behind the reduction of public spending on education and
formed the backdrop to state policies which supported the efﬁciency rhetoric and managerial focus of
the effect-school movement, Morely and Rassool (1999) attempt to show that a convergence in aspects
of other educational and economic theory and critiques allowed these concepts to penetrate
educational discourse including teacher training and research. The shift that occuﬁed over this period
was to delink macro-social concerns from education and to privilege micro-organisation concerns.

Schools began to be approached as éeparate units and viewed as the concern only of each school’s

¥ Although this point was made far more indirectly by Foucault.



community. As Morely and Rassool (1999) describe, much of the focus on education shifted from
analysing the link between education and society to school development’.

In the 1990s school effectiveness researchers have moved away from the consideration of
sociological factors, and towards a quest for student achievement indicators.... The core of -
research is to identify and isolate variables, techniques and procedures that can be transferred
to any school and to any management system. (Morely and Rassool, 1999: 12)
1.2.2 Quality and managerialism in education beyond Britain
Similar trends within schooling are described within other countries: for example Angus (1993) traces
how this trend developed in the USA; Aspin, Chapman and Wilkinson (1994) trace similar
developments in New Zealand. There are obvious differences in the processes with which notions of
quality via the school effectiveness / school improvement movement gained importance in other
countries: for example Muller and Roberts (2000: 4) describe how in the USA the school effectiveness
movement developed from Dewey’s notions of progressivism and teacher professionalism, despite the
claims that the Coleman Report (1966) was their launching pad, rather than the British and European

sociological studies.

Morely and Rassool (1999) describe how this managerial approach to education and the school
effectiveﬁess movement have borrowed from industry the concept of quality and naturalised this
concept within educational discourse. This has allowed for debate in industfy arcund “quality control
versus quality assurance”, “quality systems” and “ continuous quality improvement”, “Total quality
‘Management” (an American industrial model from theé 50s and 60s), and “Total Quality Concern”
(from Japanese in&ustry), to spill over into education. Morely and Rassool’s (1999: 135) concern is
that this form of new manégerialism focusses on what works rather than whose interests are being
- served: it is a form of pragmatisrh, marketed predominantly as efficiency, that conceals not only is

own construction but also the power issues inscribed within it. -

1.2.3 Quality and school effectiveness as dominant descriptions of education internationally

Concerns with quality and managerial systems are not isolated to Britain, USA and N ew Zealand, but
have assumed an international importance. This is probably linked to the increasing dominance of neo-
liberal politics and economics. Muller and Roberts (2000) argue that the focus on quality and
managerial systems has entered educational discourse primarily though the influence of international
aid agencies. Morely and Rassool (1999) also argue that the influence of the World Bank, UNESCO

and IMF (where the focus has shifted from provision of education to all, to a focus on cost effective,

° Within the school effectiveness discourse, debate about the link between schools and society has become
reduced to views on the best ways to consult and include the views the various stakeholders in the school
community (sec Heneveld, 1994; Gilmour 1997; Govinda & Vargese, 1993; Maget 1999).



quality-provision) are influential. They add that the role played by international education consultants

and tertiary level courses offered to educationalists from developing countries has also been important.

However, educational policy and research is not only influenced by international aid agencies, their
consultants and tertiary level courses. The focus on quality and managerial systems has filtered
through to other places and forms: for éxample many state educational departments, business-funded
projects operating both inside and alongside non-governmental organisations, journals and research.
Much contemporary education discourse is shot through with notions of measuring and constructing

input-output systems that promote quality and other managerial concerns around organisational issues.

Notions of school effectiveness and concerns with quality at school level have a hypnotic effect: it
would seem almost unnatural to be unconcerned with how to improve the cost effectiveness and
quality of provision. At school level it might seem that there is little that can be done about the
. school’s, community’s or nation’s socio-economic status, so that the only ethical position is to focus
on quality at a local level. However, the issue is that school effectiveness and managerial'® concerns
with quality have become part of a dominant international discourse that tends to downplay or ignore
concerns with how education is linked into social structures at a macro level and how this impacts on

the micro structuring of individual schools and their particular practices.

1. 3 Measuring Quality énd constructing input-output models

One way to measure the quality of education is by measuring student success. This is commonly done
by schools being rated publicly on the performance of students in external examinations, for example

the matriculation examination (at a national level), and international studies such as the Third

10 However, one should not assume that this managerial role of the teacher and education systems which

assumes such dominance is a product only of the last half of the 20-Century. It has roots that go far back into the

history of mass schooling. Foucault writes (1979: 147)
the organisation of serial space was one of the great technical mutations of elementary education. It
made it possible to supersede the traditional system (a pupil working with the master, while the rest of
the heterogeneous group remained idle and unattended). By assigning individual places it made possible
the supervision of each individual and the simultaneous work of all. It organised a new economy of the
time of apprenticeship. It made the educational space function like a learning machine, but also as a
machine for supervising, hierachising, rewarding.

The spatial and temporal organisation of mass schooling has strong resonances with the organisation of factories.
It is all too easy to say that schools were set up to produce factory workers and the organisation of the school day
and space was to prepare working class children for factory life. As Hamilton (1989) suggests, education could
have been provided for more people by simply creating more one person schools: the multi-classroom, multi-
teacher institution that developed resonated with 19® century assumptions about hierarchical management.
Foucault (1979) discusses how the forms of power and control operating in both work places and educational
institutions {and a good many other institutions) draw on a long history of organisation and formation of both
the church/monasteries and the military/army. He suggests that these forms of organisations are refracted
instances of dominant, but fluid, forms of social power and control, which necessarily display some level of
continuity with past social forms.



International Mathematics and Science Study (TIMSS). This assumes that the way in which students
are evaluated matches with one’s understanding of quality education, that is, the student outputs in the
tests, are an adequate measure of student competence. On the basis of these tests students and Ieaming‘
institutions are publicly differentiated and distributed in terms of their levels of success and by
implication there is a social evaluation of the quality of the learning. At the top' of the range
institutions are held up as “getting it right” while those lower down the scale are pathologised. What
the tests in themselves are not able to indicate is what produces these differences. Further investigation - -
-is often then focussed on which of the inputs in the education processes are responsible for the

successful or unsuccessful outputs.

There are a multitude of studies attemptiﬁg to ascertain which of the inputs are responsible for
successful outputs: for example, Creemers (1996); Fuller & Clarke (1994); Darling Hammond & Ball
(1999); Govinda & Vargese (1993); Hanushek (1995); Heneveld (1994); Hopkins & & Lagerweij
(1996); Lloyd, Mensch, & Clark, (2000); Maged (1998); Reynolds (1998); Verwimp (1999); and West
& Hopkins (1996). There are also plenty of studies that summarise collections of these studies about
the impact of various educational inputs, for example Stringfield and Slavin (1992); Hanushek (1995);
Creemers (1996); and Darling Hammond and Ball (1999). One of the problems with this type of
quantitative overview of other research, which is acknowledged by Hanushek (1995), is that most of
the categories,v for example school facilities, are deﬁnéd differently in different reseax;ch studies.
- Nevertheless, Muller and Roberts conclude that these studies concur that the important factors are:

Textbooks (availability of textbooks and supplementary materials); teacher quality (as
measured by the kind and amount of pre-service teacher training); and time (as measured by
the time and work demands placed on students) (Muller and Roberts 2000: 8) '

Angus (1993:3335) criticises these attempis to isolate schools as units of analysis detached from social
contexts for the evaluation of educational outputs in an attempt to develop techniques of evaluation of
inputs-outputs correlations which “can be applied directly in any educational or management
situation”. Of interest here is the fact that Fuller and Clarke’s (1994) synopsis finds that the quality of
education is improved by a different set of school effects in developing and developed countries.
Similarly the World Bank (1995) reports that the level of resourcing of schools has more of an impact
in developing countries. These reports indicate that in different contexts different input variables are
important in influencing student achievement. Although this is hardly surprising, it is perhaps a
superficial example of how educational quality is context dependent, and how inappropriate it is to
follow business models that attempt to isolate socially decontextualised variables that apply across

contexts. It indicates one reason why attempting to develop key indicators or variables of educational

1 What is of interest here is that the research talks about the quality of teachers as defined by the amount of pre-
service training, which presumably means professional teacher training and not education in the discipline that
they are teaching. ‘
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quality (or even of student success) which can be applied regardless of context is an inappropriate

approach to educational research.

In section 1.2 above I have discussed how the term “quality” has come to be a commonsensical term
in education generally. Since quality can be understood as that which is valued, the term is now
applied in a variety of ways in education. The term quality then comes to amplify whatever is thought

of as valuable in education. This in turn depends on the how the aims of education are viewed.

This study was driven by an attempt to read the students’ productions in their méthematical notebooks
as an index of the quality of their mathematical teaching and learning. In the next sections I discuss
dominant views on what is considered valuable in mathematics education, in order to come to refine
my own definition of “quality” as I attempt to answer the question: “What, if anything, can the student
productions captured in the notebooks of the matric mathematics classes at two schools tell us about
the quality of mathematics education?” Initially I describe the construction of dominant contemporary
views on quality in mathematics education. Later [ criticise these views for not taking cognisance of

the context of learning.

1.4 Constructing quality of mathematics teaching and learning

In discussions and debates about ‘quality’ what matters and what helps us begin dimly to
discern some sort of ‘truth’ in the irregular flow and the shifting interplay [ ... are] such factors
as: the intellectual backgrounds and traditions, the disciplinary upbringings and the individual
and collective intentions of the participants in the debates about ‘quality’; the contexts in
which such debates take place; the outcomes aimed at and the purposes held in mind; the
considerations that make certain criteria important and certain moves decisive. These will give
us far more the flavour, direction and sense of the particular ways in which ‘quality’ has
significance in such discussions (Aspin, Chapman with Wilkinson, 1994:1)

Quality as a term denotes what is valued and as such carries an element of evaluation. What is valued
in education is often constructed as the aims of education. Emest (1991; 122) argues that one cannot

assume universal agreement over the aims of education, in general, or mathematics education, in

particular. He adds that different social groups will-have_different interests and ideologies- and that

Ernest (1991: 127- 216) draws on the work of Cosin (1972} and Golby (1982) to adapt Williams
(1961) analysis of three distinctive groups that have influenced education to produce a typography of

educational ideologies (see Table 1.1) that pertain to mathematics education.
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Table 1.1: Overview of five Educational Ideologies from Erpest (1991)

Secial group Industrial Trainer | Technological; Old humanist Progressive Public educator
Pragmatist Educator T
Political Ideology | Radical right, | Meritocratic, Conservative/liberal | Liberal Democratic
‘New Right” conservative socialist
View of Set of Truths, and | Unquestioned body | Body of structured | Process view: | Social
Mathematics Rules of useful | pure knowledge personalized constructivism
) knowledge maths
Moral Values Authoritarian Utilitarian, ‘Blind justice, | Person-centred, Social justice,
‘Victorian® values, | pragmatism, | objectivity, rule- | caring, ecmpathy, | liberty, equality,
choice, effort, self- | expediency, centred  structure, | human values, | fraternity,  social
help, work, moral | ‘wealth creation’, | hierarchy, nurturing, awareness,
weakness, us-good, | technological paternalistic maternalistic, engagement  and
them-bad development ‘classical’ view ‘romantic’ view citizenship
Theory of Society | Rigid hierarchy Meritocratic Elitist, class | Soft  hierarchy, | Inequitable
o Marketplace hierarchy stratified welfare state hierarchy needing
reform
Theory of the | Elementary school | Child ‘empty | Dilute elementary | Child-centred, Social conditions
Child tradition:  Child | vessel’ and ‘blunt | school view, | progressive view, | view: ‘clay
‘fallen angel’ and | tool’, future worker | character building, | child  ‘growing | moulded by
‘empty vessel’ or manager culture tames flower’ and | environment’ and
‘innocent savage’ | ‘sleeping piant’
Theory of Ability | Fixed and inherited | Inherited ability Inherited cast of | Varies, but needs | Cultural  product:
. Realized by effort : mind cherishing not fixed.
Mathematical ‘Back-to-basics’: Useful maths to | Transmit body of | Creativity, self- | Critical awareness
Alms numeracy and | appropriate level | mathematical realization and democratic
social tmining in | and Certificaion | knowledge (maths- | through citizenship via
obedience (industry-centred) centred) mathematics mathematics.
. (child-centred)
Theory of | Hard work, effort, | Skill acguisition, | Understanding and | Activity, play, | Questioning,
Learning practice, rote practical - application exploration decision  making,
experience negotiation
Theory of | Authoritarian Skill  instructor, | Explain, motivate, | Facilitate personal | Discussion,
Teaching transmission, drill, | motivate through | pass on structure exploration, conflict, question
mathematics no ‘frills’ work relevance . : prevent failure of . comtent and
- y ~ pedagogy.
Theory of | Chalk-and-talk Hands-on and | Visual aids to | Rich environment | Socially relevant,
Resources only, anti- | micro-computers motivate " to explore authentic
calculator i < : *
Theory of | External testing of | Avoid  cheating, | External Teacher-led Various modes, use
Assessment in | simple basics external tests and | examinations based | internal of social issues and
Maths : centification, skill | on hierarchy assessment, avoid | content
profiling: ] ) failure
Theory of Social | Differentiated Vary  cimiculum | Vary curricelum by | Humanize neutral | Accommodation of
Diversity schooling by class, | by future | ability only (maths | maths for all: use | social and culrural
crypto-racist, occupations neutral) local culture diversity a
mono-culturalist necessity

Ernest’s contention is that different social groups have influenced and continte to influence education
curricula in different ways. However, these influences are often most easy to see at times of transition.
One éxample of this is the influence of the ideological positions of different groupings in the
amalgamation of MASA (The Mathematics Association of Southern Africa) with the Mathematics
Commission of the NECC (National Education Crisis Committee) to form AMESA (The Association
for Mathematics Education of South Africa). During the formation process of AMESA negotiations
ensued between people who articulated various forms of the old humanist tradition, progressive
educator traditions and public educator positions. Within AMESA ideological differences still occur,
but a common curriculum language has developed which allows people to often use the same
expfessions and activities to connote quality education, even v;lhere these may at times denote different
practices to different people. AMESA has had a strong influence both on curriculum construction and

on how best practice (or quality education) gets interpreted. In many ways the ambiguities in the
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resonate with the differences contained within the common language developed by AMESA.

Both Ernest and Williams acknowledge that any social group’s aims tend to be mixed and not pure as
represented in the Table 1.1. Further, Ernest (1991) argues that one cannot merely consider the aims
of education, because, as education is a complex social process one also needs to consider “the means
of attaining these aims [....] For the values embodied in the educational aims should determine, or at
least constrain, the means of attaining them” (Ernest, 1991: 123). Elsewhere, Ernest (1989) writes of
how teacher beliefs'? influence teachers’ espoused models of teaching and learning but that social
contexts always impact on and modify enacted models of teaching and learning mathematics. Davis
(1995: 37), commenting on Emest’s typology, argues that any transmitter could draw selectively on
the categories of belief and practice and that this will be influenced both by their experience and the
local context in which teaching and learning occur. Ensor (1998) argues that context should not only
be understood as something that constrains how teachers implement their idealised beliefs, but that
context will also modify teachers’ hespoused beliefs. She writes that,

Human subjects are inserted into -different social activities and that what they “believe” is
contingent and not necessarily stable across these. While human subjects do acquire
repertoires of knowledge and skills and more or less loosely structured webs of dispositions or |
commitrnents to act, which one might call “beliefs”, these are foregrounded according to the
context in which subjects operate .... Each context is an invitation to subjects to position
themselves in relation to each other, and to recruit or recontextualise linguistic and somatic
resources in order to achieve this. The evoking context in each case foregrounds and
backgrounds subjectivities, repertoires and positions and in this way motivates the selective
recruitment of resources. (Ensor 1998; 282 - 3)

In mathematics education, both in South Africa and internationally, constructivism in various forms
has become a dominant discourse (Brodie, 1998; Davis, 1995; Emest, 1993; Muller and Taylor, 1995;
Parker, 1994). The influences of constructivism are manifest iﬁ school mathematics curricula, teacher
training, textbook‘ construction, professional and research journals. Constructivism forms the backdrop
against which much of mathematics education is evaluated. For this reason any discussion of quality in
(mathematics) education needs to take account of the disparate values inscribed into the various forms
of constfuctivism. At the heart of constructivism is the notion that students construct their own
knowledge. This has been reinterpreted variously to make suggestions for how teaching and leamning
ought to happen and the quality of mathematics education is generally assessed against this. Varieties
of constructivism have circulated in South African education departments during the 1980s and early

1990s, first through the influence (albeit an uneven influence across different schools, towns and

12 There is a wide range of literature on how teachers’ beliefs influence their practice; for example, Thompson
(1992) does a review of this literature. '
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provinces) of the Problem-Centred Approach in House of Assembly'’ schools and later through the
House of Representative and House of Delegates school syllabi and teacher training/re-orientation
workshops. It has also circulated through a range of Non-Governmental Organisations (NGOs) which
offered in-service training (INSET) for exampie COUNT, RUMEUS, MCPT, RUMEP, MEP and
through the teacher training offered at most tertiary'* level institutions. Brodie (1998) argues that
constructivism has been influenced by progressivist notions of child- or learner - centredness, and that

it is inscribed into the Curriculum 2005 via these same notions of learner- centredness.

There is a range of versions of constructivism (Muller and Taylor, 1995; Phillips, 1995; Ernest, 1993).
Each of these versions will present a different yardstick against which to measure quality teaching,
learning and schooling. Ermest (1993) divides constructivism into three categories: information

processing constructivism, radical constructivism and social constructivism.

Absolutist Epistemelogy Fallibilist Epistemology
Individual Focus Alone Information-processing Constructivism | Radical Constructivism
Individual and Social Fecus ) Social Constructivism

Table 1.2 Classification by epistemology and focus (Ernest, 1993: 171)

Ernest suggests that radical constructivism tends to draw selectively on Piagetian learning theories, in
ways that suggest that learning appears to happen relatively independent of social context. He
suggests that social constructivism tends to draw more on Vygotskian learning theories in which

language and consciousness develop differently in different social contexts.

Within the discourse  of radical constructivism, which forms the basis of the Problem-Centred
Approach that has strongly mfluenced school mathematical cumcula in South Africa, much is said and
written about social interactions. However, generally the notion of the social is restricted to
consideration of the student’s classmates and much of the discussion of social interaction is restricted
to group work. Emest (1993) criticises this form of constructivism by saying, “it is a distraction from
the social and political goals in education [.... sinée it féils] to éngage with issues of values, power and

politics” (1993: 171 — 173). However, it is not just that these forms of constructivism do not

3 1n the 1980s the South African government, as part of their Tricameral parliament, instituted the apparently
parallel “houses™ to deal with the governance and administration of different racial groups: the House of
Assembly dealt with affairs of “white” citizens, the House of Representatives with the affairs of “coloured”
citizens and the House of Delegates, the affairs of “indian” citizens. Africans were denied citizenship of South
Africa, and instead offered citizenship of a Bantustan. '

"1 am using tertiary institutions to include teacher-training colleges, although they were technically classified as
{)art of the secondary educational sector until the latter half of the 1990s.

3 This belief that Piaget’s work suggests that cognitive development, whilst dependent on language, is
independent of social context has become a common misreading that underpins certain forms of constructivism.
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acknowledge issues of power in the broader society, but that they do not consider how “mathematical

activity must be consistent with the social organisation of its site of elaboration” (Dowling, 1990: 94).

1.4.1 Everyday relevance and learner discovery methods '

The Problem Centred Approach and Curriculum 2005 suggest, albeit in differgnt configurations, that
quality teaching and learning should ‘entail students work'ir;g with relevant everyday problems and
discovering the mathematics embedded in the problems. Teachers are implored to let students
construct knowledge for themselves and not to teach decgntexualised mathematicél skills. This in turn
implies that invisible forms of pedagogy'” constitute better teaching practices. It allows for the
construction of ‘an ideal teacher as being someone who displays only masked forms of authority. This
ideal is constructed without cognisance of the effect of different teaching contexts on the construction

of appropriate and possible pedagogy. : .

However, not all research supports the dominant constructivist position that there is one ideal teaching
practice regardless of contexts. For example, Hasan’s (1995) research suggests that a classroom
practice, which privileges invisible pedagogy and masked forms of authority, might only make
learning easier for limited sectors of the population'®. Hasan (1995) focused on the communication
patterns between mothers and children, in an exploration of whether participation in everyday talk
established ways of learning. Hasan reports that higher autonomy professional (HAP) mothers
“control their children’s behaviour by giving indirect or suggestive cons” while lower autonomy

t4 [13

professional (LAP) mother’s “authority is flagrantly obvious” (Hasan, 1995: 98, 99). Hasan concludes |
that initial patterns of communication and the ways in which power relations appear to be inscribed

into these communicative patterns have an impact on the child’s identity formation:

the HAP child is thus socio-semiotically produced as an individual with his own unique
subjectivity, the sharing of which is in his personal discretion.

!¢ The student productions under consideration were produced by students in their matric year. Whilst neither the
Problem-Centred Approach nor Curriculum 20035 were implemented in the Further Education Phase of
schooling, their dominance in educational circles has meant that much teaching and Iearnmg was evaluated
against the values of the pedagogy that they promoted.
" Bernstein (1990, 1996) distinguishes between visible and invisible forms of pedagogy. He defines these in the
following way -
I called the practice visible when the hierarchical relations between teacher and pupils, the rules of
- organisations (sequence, pace) and the criteria were explicit and so known to the pupils. In the case of
invisible pedagogic practice the hierarchical rules, the rules of organisations and the criteria were
implicit and so not known to the pupils [....] In the case of invisible pedagogy it is as if the pupil is
author of the practice and even the authority, whereas in the case of visible practices it is clearly the
teacher who is author and authority. (Bernstein, 1996: 112: italics in the original, emphasis added.)
¥ One cannot assume that differing communication and local pedagogic patterns in Australia translate into
similarly differing patterns in South Africa. However, similar research has emerged from North America (Delpit
1988, Ellsworth 1989, Heath 1993), and Britain (Bernstein 19713, cited in Bernstein 1996).
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This granting of unique individuality, the masking of maternal power, and the granting of
discretion combine to produce a sense of the world under one’s control, where the external
control on a child’s actions is rendered invisible, its motivation being presented as either
above human manipulation (reasons are ‘logical’, guided by ‘unavoidable’ rational
principles’) or as self regulated (the child has discretion and own judgement). The LAP child
is socio-semiotically produced as someone whose experience of the collective is an aspect of
his subjectivity, the sharing of which does not depend on his personal discretion; the control
on the child’s action is quite visibly external. The power that controls his actions is derived
from the speaker’s social position vis-a-vis the addressee...The child’s action is quite clearly
under the control of this greater power. (Hasan, 1995: 98, 99)

The forms of pedagogy privileged by radical constructivism tend ‘to ignore how “inequalities in the
distribution of power and in the principles of control necessarily implicate fgmis of interaction, and so
forms of consciousness” (Hésa.n, 1995: 189). Hasan (1993:87) argues that “the meaning system of
human language is not arbitrary; it is functionally specialised with respect to context.” Picking up on
this in a later article, she (Hasan.1995) criticises frameworks that do not theorise the use of language
in social context and do not mcorporate issues relatmg to the social posmonmg of subjects and how

this impacts on social medlatlon

[tlhe non-theorisation of social context [...] has the consequence of simplifying the concept of
social interaction. The speaker and the listener become culturally non-specific (Bernstein,
1990:48); the range of verbal and practical activities lack contextual specialisation as if
anyone can say or do anything anywhere anytime [....and] no concept of text develops. (Hasan

1995:188)
The radical constructivist assumption of a singular idealisable teaching praétice does not allow a
consideration of the regulations on, the possibilities provided by, or the constraints imposed by the
local contexts. The impact of different contexts on the construction of potential subjectivities and
intersubjectivities is not taken into account. Similarly the impact of recontextualisations on texts or
knowledge productions is ignored. There is no ;;onsideration of how '

‘class relations generate, distribute, reproduce and legitimate  distinctive forms of
communication, which transmit dominant and dominated codes, ...[and how] subjects are
differently positioned by these codes in the process of acquirin’g them.... Class regulated codes
position subjects with respect to dominant and dominated forms of communication and to the
relationship between them. (Bernstein 1990: 13) : r, / Y

P A
The notions of good and bad teaching are constructed as if anyone can say or do anything anydlhere
' anytime. Parker dismisses these idealist notions as an “utopian image, a wishing to say where class,
N
culture, politics and power cease to exist, and everybody desires to be an intellectual.” (Parker, 1995:

16)

 Whilst various forms of constmctmsm ignore the interdependence of context and communicative
practices, many forms of construct1v1sm assert that concepts should be contextualised within situations
familiar to students. Behind the notion of everyday contexts assisting the transition into mathematical
activity is the concept that students are already familiar with these contexts and so (relatively)

Competent in completing tasks within these contexts. However, as Dowling (1995: 218) writes,
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the criteria for successful completion of the tasks within the mathematical context are,
therefore, different to and so not available within [for example] shopping practices. There is,
in other words, no basis for the reader’s competence,

Just as the strategies that are available in mathematics classrooms are not necessarily available in other

everyday contexts, so the strategies available and that work best in everyday contexts are pot

necessarily available in mathematics—classrooms, and if they are, they might not be..evaluated ‘
. favourably. Mathematical activities, even where these are designed to be embedded in apparently
fanliliar everyday activities are evaluated in particular ways, according to mathematical principles.
Dowling (1995) argues that there are different regulations on the potential practices in different fields
of discursive activity. This means that in different activities there are different regulations on who can
say and do and mean what to whom and how this can be dbne. This is why everyday or work
examples in school mathefnatics‘discourse are always constructed in particular ways, which privilege
the mathematical regulations on the activities. The mathematical gaze distorts the apparently everyday
problem: It is for this reason ihat Dowling (1995) questions the value of invisible forms of pedagogy
in mathematics. He argues (1995: 218) that since there is no pedagogising of method it has been

assumed that students need to be already competent in order to solve the problems.

Dowling (1995) further dismisses the related notion that socially con;extualised school tasks are more
likely to help students in their everyday lives. He argues that because the‘regulatipns on school tasks
are different, doing mathematical tasks disguised as everyday tasks will not assist the students with
their everyday tasks. Dowling argues that the belief that school knowledge can be made directly

relevant to everyday and working practices is mythical.
1.5 Towards a socially contextualised definition of quality in education

The discussion of how the term quality came to be applied to education, via the school effectiveness /
school improvement movement, attempted to show how schooling is often thought of as a generic
activity. Similarly I have argued that whilst many forms of constructivism suggest that learning tasks
should be cast within contexts familiar to students, they do not acknowledge the relationship between
communicative contexts and linguistic patterning, and in this way dominant pedagogical practices also

present schooling as a generic activity.
It is not only that cognisance ought to be taken of how dynamics and contexts vary across and within

schools, but also that schools as an institution impose certain regulations on activities. It is this latter

point which Ivic (1989} stresses:
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[School] as an institution and quite apart from the content of its teaching, ... implies certain’
structuring of time and space and is based on a system of social relations (between pupils and

teacher, between the pupils themselves, between the school and its surroundings, and so on)

(Ivic (1989: 434) cited in Daniels, 1995; 518)

Bernstein (1990, 1996) concurs with Ivic’s (1989) position in writing that pedagogic discourse
specialises text, time and space’. Morphet (1997) draws on Bernstein’s notions of the specialising of
text, time and space in order to comment on what he calls “the elusive issue of ‘quality’” (1997: 270).

He argues that the more schools attempt to reproduce forms of evegyday knowledge and activities, the

e B e

WW increase students access by reducmg the dlffexences between-school-an

everyday life is, in effect reducmg the extent to whlch schools Mpec1alxse time, text : and space, and that

t}n/smll.reduce thé chances of students acqumng the dlsc,lplmal:y,hwwiedge and so will dx&adx@ntage

the very students it attempts | to advantage Morphet adds that when considering the issue of quality one
needs to consmler the extent to which studcnts acquire school-based,_subject specific or dlscm!&

knowledge and that, “judgements of quality [.. ..] have to be exercised on educatlonal [...] grounds {...
they need to be about the acquisition of vertical rather than horizontal dlcourses‘- about principled and

propositional knowlé;iges — rather than local and strategic knowledges” (1997: 271).

Dowling similarly suggests that education should “open up the availability of academic discourses to
all” since,

[t]he acquisition of such vertical practices necessarily involves subjugation to the evaluative
principles of these discourses. Subjectivity of necessity entails subjugation. Academic
subjectivity entails subjugation to a discipline. Only in this way can the DS* [high discursive
saturation] practices be made available as structured resources for the interrogation of
‘everyday practices by the practitioners themselves; discipline and then, and only then,

mathematise” (1995: 223).

I base my definition on quality in education on those of Morphet (1997) and Dowling (1995), bo_th
derived in part from Bernstein, f; that I interpret quality education, at a school level, as that which
provides students with access to school discourses. ‘Quality’ is an elusive term, largely because the
values or moralities inscribed into it are not fixed by tend to shift. Morphet’s, Dowling’s and my own
concern with the learning of disciplinary knowledge may be interpreted as backgrounding the moral
order in the notion of quality. In Chapter 3, I discuss in more detail how Bernstein describes the
instructional discourse being embedded in the moral order, which he also refers to as the regulative
discourse. I see it as impossible to learn disciplinary knowledge in the absence of values; and although

Morphet’s and Dowling’s position may appear to background the moral order, it is very much

' Although there are strong similarities in the ways that all school specialise time, text and space this is not to
deny that both within schools and across any particular school the specialising of text, time and space differs.
These differences in specialisation are not idiosyncratic but related to and {re)productive of contextual
differences.
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inscribed into their and my own privileging of the learning of disciplinary knowledge.

In order to assess the quality of education provided to the two Standard 10/Grade 12 mathematics
classes I intend to analyse how pedagogic practices in these classes may be inferred from potential
patterns in the students’ productions, before assessing the extent to which these pedagogic practices

_induct students into the discourse’ of school mathematics.

1.6 The structure of this dissertation .
This study aims at using the analytic tools developed by -Basil Bernstein to discuss the student
productions as an instantiation of communication which captures differing pedagogic practices and in

so doing can be read as distributing students along the continuum of quality education.

In this study, I intend to use Bernstein’s model of the pedagogic device to redeséribe the issue of
quality in terms of the differing nature of the pedagogic praétices in the Standard 10/Grade 12
mathematics classes at the two schools. The intention is to analyse the student notebooks at the two
schools in order to generate a description of the pedagogic practices of each school which, in turn, can
be related to both the form of social organisation and to the students’ differing levels of success at

each school.

Bernstein’s model allows me to understand how ‘context both constitutes and is constituted by
pedagogic practice. It provides a “grammar” that one can use to infer differences in regulative and
instructional discourses™ at the schools from the students’ productions. The model allows me to infer,
from the differences in these students’ productions, what the differing rules of cultural communication
in the two matric classes are, and thereafter, to read these as an index of their differing micro-
interactions and the classroom based structuring of the social division of labour, without losing the

broader picture of how these are related to the macro-structuring of society.

This first chapter presents a brief history of how the notion of quality entered educational discourse.
This history gives some clues as to why the notion of quality is generally read in a decontextualised
manner. It then discusses some éontemporary approaches to the quality of mathematical teaching and
learning before arriving at a definition of quality mathematics education as that which inducts students

into the discourse of mathematics.,

Chapter 2 briefly outlines issues in the research around analysis of students’ mathematical

productions. It notes the paucity of research around student’s mathematical productions that focuses

2 This is discussed in detail in Chapter 3.
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longitudinally on students’ note taking and routine calculations within a framework. and which

considers the impacts.of macro and micro social structuring of classroom contexts.

In Chapter 3 I discuss the theoretical resources of Basil Bernstein on which I draw and the

methodological approach I use in the process of data production and analysis.

In Chapter 4 I present an analysis of differences in the student notebooks. These differences indicate
that different kinds of pedagogy are privileged in the matric mathematics classes at each of the
schools. These differences resonate with differences in the regulative discourse or the structuring of

time and space at the two schools.

Bemnstein (1990, 1996) argues that evaluation is the key to pedagogy. In Chapter 5 I discuss what -

forms of evaluation are evident from an analysis of the student productions. I hypothesize about the
relative importance of the evaluation captured in the notebooks compared with the other forms of
evaluation that are assumed to operate in the two classrooms. I discuss the relationship between the
forms and frequency of evaluation reflected in the notebooks and the way in which students develop
criteria for the construction of texts. It is this process of developing the criteria for the construction of
text that captures the process of the students’ potential induction into the discourse of school
_mathematics. It is, in turn, the degree of the students’ induction into the discourse of school

mathematics that I argue represents the quality of education.

In ChapterG I discuss the extent to' which student productions, captured in their notebooks, are a good
measure'of students’ induction into the discourse of school mathematics, and what this therefore
suggests about the quality of their education. I consider whether the theoretical framework and
analytic methods chosen for the research project have been adequate in addressing the research

question. I present some possibilities for extending the scope of research presented in this dissertation.
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Chapter 2: Literature survey on students’ written productions

In this chapter I discuss the research literature on students’ written productions in mathematics and
comparative school studies that include a focus on students’ written productions. Much of this
literature is grounded in cognitive and developmental psychology and does not consider sociological
factors. In particular much of it ignores how social regulations impact on the structuring of
communicative texts. I have argued in Chapter 1 that language becomes speéialised within contexts
and that since school is not a generic activity éognisance needs to be taken of the context in which the
teaching and learning occurs. This in turn suggests that student productions be read as a form of
cultural communication which is influenced by a broader reading of the social éontext within which
the communication occurs. It is this latter concern that is absent from much of the literature on student

productions.
2.1 Analyses of student productions generated in mathematics classrooms
2.1.1 Dominant interests in student productions in mathematics lessons

Much contemporary work on students’ productions in mathematics classes does not focus on all the ‘
writing that students do in class: it is concerned neither with the use of writing as a tool to aid
calculation nor note taking as an aid to memory, nor yet with analysing students notes as an index of
* the privileged pedagogic communication of different classrooms. In fact much of this research.and
professional writing (Borasi and Rose (1989), Burns (1988), Clarke, Wayward and Stephens (1993),
Davison and Pearce {1988), Hoffman and Powell (1989); Johnson and Galant (1997), Miller (1990),
Nahrang and Petersen (1986), Powell and Lopez (1989), Rose (1989), Stempien and Borasi (1985),
Swinson (1992), van den Brink, (1987), Venne (1989)) is dismissive of these forms of writing and
offers alternative forms of writing along with the suggestion that the proposed alternatives will assist
student learning. These alternative forms and foci of student writing include: students reflecting
through journals on their emotional respoﬁse to events in the mathematics class; students written
records of the development of their own expressions to explain mathematical phenomenon, and their
written explanations of how they derived these expressions (Borasi and Rose (1989), Bums (1988),
Nahrang and Petersen (1986)); the writing that students do for school mathematics where they are
explaining what they understand about certain topics (Johnson and Galant (1997), Powell and Lopez
(1989), Shield and Swinson (1994)); constructing their own calculations or stories from given
numbers or number sentences or an extension of this where students devise, writé and illustrate
problems which are presented to other students in the form of a textbook (Frankenstein (1993), "
Hoffman and Powe}l‘(1989)).4 These foci of student productions can be understood in the terms in

which some constructivists separate out so-called “rote learning” and “real understanding” or in

Skemp’s (1978) language, instrumental and relational understanding. Just as these constructivists

21



privilege what Skemp referred to as relational understanding, so they might tend to undervalue
students’ note-taking- of the teachers expository writing and exemplars and also students’ routine -
calculations. For example, Shield and Galbraith describe “writing tasks” in a way that indicates the
predominant lack of interest in analysing students’ day to day note taking and calculating of routine
exercises.

The writing tasks that have been used in mathematics classrooms have generally been
categorised as journal writing or expository writing [....] Journal writing [...] normally invites
students to reflect on their learning by expressing their thoughts and feelings about the
mathematics they are learning. Expository writing is intended to describe and explain. (Shield
and Galbraith, 1998:30)
The focus of this dissertation is on students’ daily routine calculations and notes, whilst the approach
taken is that these may well be revealing of the pedagogic practice that students experience. The sorts
of studies outlined above were not found to concur either with the focus (a quick scan of the students
notebooks, revealed that students did not engage journal writing or other written forms of reflection in
their mathematics lessons) or with the approach taken. Also as I have indicated in Chapter 1, I do not
read school as a generic activity (as is the case in much of constructivism) but as an activity which is
contextually inscribed. I assert that the social regulations operating within any context will impact on
the forms of communication and instruction. For these reasons, I believe that the way in which student
notes are organised will provide some level of understanding of the pedagogic practice they

experience and also of student’s positioning within that practice.

2.1.2 Coding systems for analysis student productions in school xﬁathematics

Van Dormolen (1985) develops a coding system for analysing types of text in school mathematical
textbooks. Shield and Galbraith (1998) draw on van Dormolen’s (1985) coding system to analyse
student writing, in an attempt to assess the extent to which narrative and reflexive "journal-type”
writing enhances learning in mathematics. They conclude that most of ‘the student productions are
linguistically structured in a way that is very similar to textbooks. Their criticism appears to be that
students do not show a fluency with paraphrasing concepts in forms different from those used in

school mathematics textbooks, and hence do not display a deep understanding of the topics.

Students’ ability to paraphrase the concepts is one way of showing their expertise in a discourse.
However, understanding the discourse itself requires a fluency with the genre, which includes
knowing the permitted units of texts and the rules for their combination. These grammars and forms
of discourses are social conventions. Students are highly unlikely to discover them for themselves.
Press (1999) draws on Hodge and Kress (1988) to analyse how a mathematics textbook forms a
logonomic system. Hodge and Kress (1988) discuss how social semiotics allows one to describe the
potential ways in which discourses position individuals within social systems. They describe

meanings and messages as socially constructed and state that
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[elach producer of a message relies on its recipients for it to function as intended. This
requires the recipients to have knowledge of a set of messages on another level. Messages that
provide specific information about how to read the message (Hodge and Kress, 1988: 4).

It is these messages about messages that constitute the logonomic system, which provides not only the

parameters within which to interpret but also the parameters within which to construct messages and

meanings.

A logonomic system is a set of rules prescribing the conditions for the production and
reception of meanings; which specify who can claim to initiate (produce, communicate) or to
know (receive, understand) meanings about what topics under what circumstances and with
what modalities (how, when, why). Logonomic systems prescribe social semiotic behaviours
at points of production and reception (Hodge and Kress, 1998: 4).

Teachers and textbooks are the most likely sources from which students will learn school discourses:
th;ay provide models of potential ways for students to present content. Most students will not have
many other sources of logonomic systems upon which to base their attempts to construct legitimate
mathematics texts other than those provided by textbooks and by teachers. The fact that students’
work reflects a structuring which is influenced by the format of textbooks is then hardly surprising.
Using the language andformat of the textbook may be part of process of student’s induction into the
discourse. If students’ writing displays language or formatting similar to fhat of a textbook, it does not
necessarily indicate that their level of understanding of the discourse is very weak nor does it

necessarily reflect poorly on the quality of their learning.

Within constructivism- the notion that rote learning does not lead to a deep understanding has
developed. Whilst rote learning does not necessarily lead to a deep understanding of how concepts are
interrelated, there are students who do develop such understanding from rote learning and/or from
doing many routine practice examples in mathematics. On the other hand, both Powell and Lopez
(1989) and Shield and Galbraith (1998) conclude that there is little evidence that student narrative and
expository forms of writing, which are assumed to “promote a personalised and constructive approach
to learning” (Shield and Galbraith, 1998: 30) enhance learning in r'nathematics. Shield and Galbraith
(1989) do not consider that by coding student writing into categories designed to analyse and mark
out sections of textbooks, they may have developed a reading which maximises the potential for
finding these same elements in the student texts. They also do not considgf how the ways that teachers
and students select, sequence and pace the topics and. problems prescribed in the syllabus and
* presented in textbooks are revealing of the forms of cultural communication privileged in a classroom.
Nor do Shield and Galbraith (1989) consider how the privilegéd forrﬁs of cultural communication
may be related to issues of forms of social organisation privileged at a school or in a community. For
this reason they do not consider that students’ written productions, even when they are structured like

a school mathematics textbook, can be indicators of the form of pedagogy privileged in a classroom.
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However, for the purposes of this dissertation all student productions are analysed as a form of
cultural communication. The different foci and methodologies of this dissertation and both those of
Shield and Galbraith’s (1998) and van Dormolen’s (1985), has meant that much of the detail of their
‘categories of coding are not appropriate for this study. In this dissertation, however, use is made of
their categories of expository writing (writing intended to describe and explain mathematical ideas),
exemplars (which model an algorithm or how to do a calculation) and a third category is included:
routine practice calculations. I, however, find it difficult to distinguish between exemplars and
expository writing, since the level of student (and often also teacher) apprenticeship into mathematics,
means that at times they do not have sufficient mathematical language to allow for exposition to
happen in any other way, except by exemplars. In fact, a feature of South African school mathematics
textbooks is that series of exemplars take the place of mathematically' constructed exposition: success

in school mathematics' does not appear to require access to the ‘general principles’>.

2.1.3 Situated Learning: an attempt to consider contextualising features

Meira (1995a, 1995b, 1997, 1998) analyses student productions in combination with their dialogues
with peers and responses to an interviewer while Aworking with physical apparatuses. He is concerned
with how students make sense of apparatuses, written mathematics forms and mathematical concepts.
The focus of his research is on how students ascribe mathematical meaning to empirical phenomena
by drawing both on what they have beén taught to expect about forms of mathematical representation
and on the knowledge of available experts. He challenges the constructivist notions that assign an
automatic match between apparatus arid the mathematics that is read into them by mathematicians or
mathematics educators. He criticises the notion that

the transparency of a display is directly proportional to the quality of the links between the

tangible features of an object and a target knowledge domain as understood by experts

(Meira, 1998: 124)
Meira (1995a, 1995b, 1997, 1998) draws on both Vygotsky and Lave in the ways that he considers
both thought and communication to develop within specific cultural practices.[ Meira provides
individual or pairs of students with apparatuses, which might signify the embodiment of function
relationships to some mathematicians and mathematics educators. He (1995a, 1995b, 1997, 1998)
documents how students create the data. Meira links this data production with the students’
experience of tables of number patterns and to the questions posed by the interviewer. His own data is

generated by analysis of both what the students say and do during the filmed interactions and the

! This has particularly been the case in the Standard Grade stream of South African school mathematics
curriculum '

2 This is not to deny that some students do construct elements of the ‘general principles’ from particular
examples.
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analysis of what they write. Meira’s study resonates with mine in that if: does not dismiss the analysis
of what students write in the process of solving problems (as do many of the studies that focus on and
promote the use of student journals) and in that it does consider past learning to be an important
“component of the way students structure both their written texts and the way that they structure their
interactions with other learning texts (whether these be apparatuses or conversations with significant
others). Meira (1998) writes: '

what the relation between people and instrumental artifacts becomes depends ultimately on
their participation in specific practices, and on the practical and discursive activities in which
artifacts are made to signify (1995a: 1-110) '

While he does acknowledge the importance of social organisation in the structuring of interactions,
communication and learning, he does not develop an in-depth analysis of the specific interactions or
the social organisation of either the students classrooms, school or communities. For example,
although Meira describes how students’ expectations of the results of experimenting with the
apparatus are overlaid by the structuring of .their previous work with tabulating number patterns,{_‘hel
does not consider the ways in which the research context has similarities to and differences from the
students’ classroom context. He assumes that they will regard both situations as parts of the same
practice of mathematical learning, and hence transport the cultural communication patterns from the
latter situation to the former. Meira criticises educational researchers and practitioners for

Not paying enough attention to the contexts, [...] the perspectives and histories of [the

students] (1995a, 1-110) ' ‘
However, this criticism may well be aimed at him too, since his analysis of the students leamihg with
the apparatus does reflect back on a de_taﬂed analysis of the forms of cultural communication
privileged in the students classrooms, school or homes. Meira does not allow space for how patterns
of communication may differ in different classrooms, schools or homes and the extent to which
patterns of communication formed in one context are simply transferred or transformed from context
to context or how communication forms from one context may influence another context. While he
does consider some of students’ past learning histories and practices, this is done in quite a superficial
way. This is despite the fact that he spent three weeks observing the students -in their mathematics
classes before engaging with the “research activities” themselves (Meira, 1998:125). Meira appears to
regard the practice of school mathematics as a single seamless discourse that does not show strong

differences across learning contexts.

One difference between this dissertation and Meira’s study is that in the data collection for this
disseftat_ion there was no access to teaching and learning interactions. This necessitated an analysis of
pedagogical forms that was dependent on student’s written productions without information about
interactions. The focus of this dissertation is on quality of learning (read as the .degree to which

different forms of pedagogy induct students into school mathematics). Induction into any practice or
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discourse occurs over time, for this reason I need to take a more long-term view of learning. The
analysis of the notebooks over most of the year potentially provides an opportunity to track this
progress. This dissertation aims to compare pedagogical forms in the Std. 10 / Grade 12 Mathematics
classes at two schools in ways which explore how learning, as a form of cultural communication, is
affected by the forms that social organisation takes in different contexts. My study requires a model of

how social context impacts on pedagogy, which is absent in Meira’s work.

2.1.4 Developmental Semiotics: another attempt to consider social contexts of learning

Vile and Lerman (1996), and Vile (1998) present what they call “developmental semiotics” as an
approach to understanding mathematical texts and meaning making. They suggest an approach that
combines Pierce’s notion of diachronic semiotics, which established a hierarchy of forms of symbolic
representation, with Vygotsky’s notion of a hierarchy of mental functions, which are developed within
specific social formations, is useful in analysing student texts. Their concern is to ensure that meaning
making is viewed as a process that occurs over time through the interplay of intra- and inter-

subjectivities.

There are two main elements of the process of developmental semiotics. The first, from

semiotics, describes the way that a cognising subject is in possession of a network of

experiences into which any semiotic act will be inserted, as result of which is the production

of an interpretant (and hence a meaning). This network of experiences is built up over time

with each new experience affecting the whole network. The second derived from Vygotsky

(1977) puts forward the idea of a developmental process in which the external social factors -
affect the level of mental functioning and force the transition from elementary to higher

mental functions. (Vile, 1998:22)

Central to this process is the insertion of the act of semiosis into a network of experiences; in
order to address the question concerning the creation of this network of experiences, which
could be classed as the content of the intersubjective, one must consider semiosis to act
diasynchronically, and it is at this point that the notion of development is brought into the
frame. Lev Vygotsky (1977, 1978) presents a psychology with semiosis, activity and
development as central to the genesis of higher mental functions. In fact his notion of
“scientific” concepts (which act on higher mental functioning) as concepts that make meaning
through links with other concepts, can be equated with the notion of interpretant, which first
acts in semiosis and then becomes a sign. We want to suggest that the network of experiences
is a web of interconnected interpretants (acting as signs) that have been internalised
diachronically through acts of semiosis” (Vile and Lerman: 1996: 4 — 397; emphasis in the
original) :

. Although Vile (1998) and Vile and Lerman (1996) present developmental serniotics as an analytical
tool to analyse meaning making as a sociocultural activity that occurs over time, the examples of
analysis they provide seem to focus on instantiations of student productions with only scant reference
to the sequencing and pacing of the development of key skills within that particular mathematical
topic. They suggest that '

Research carried out within a developmental semiotic’ perspective will concentrate on the
nature of the sign in specific acts of semiosis. This focuses the need for a research
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methodology aimed at eliciting meanings made in those contexts. (Vile and Lerman, 1996; 400
—401) ‘

$*

However, the examples of textual analysis, which they provide, show no evidence of consideration or
analysis of the social context. It appears that their understanding of the social is limited to an
acknowledgement of school mathematics as a practice, but does not allow for the consideration of
how the forms of cultural communication vary from school to school and that students’ home forms
of cultural communication also differ. Vile acknowledges that
Semiotic analysis is not confined to the mathematics aspects of the mathematics classroom.
One of the key elements in semiotics is the experiences that are brought to each semiotic act.
Students bring experiences from home, from the playground, from their encounters with
television and so forth into the classroom. Those experiences will have an effect on the way in
which they interpret and act with the signs all around them (even the mathematical ones as
Walkerdine (1989) has shown). (Vile 1998:26)
However, this is not revealed in their sampie analysés of student productions. Even Vile (1998)
acknowledges that the sample analysis ignores key velements of the “diachronic nature of Becky’s
learning”. Vile and Lerman (1996) recommend that research within this paradigm requires a
concentration on ’ ‘
The evaluation of unstructured interview[s] and mathematical writing as methods of data
capture suitable for providing data for semiotic analysis. (Vile and Lerman, 1996: 4-401)
It is here that the backgrounding of the social is revealed since analysis of small sections of student
productions and unstructured interviews do not necessarily facilitate the acquisition of knowledge of
the cultural communication patterns that are represented in the locational and interactional features of
a context, nor yet are they the most suitable ways to collect diachronic information -about the
development and perpetliation of such patterns at each site. When examining how students are
apprenticed into a discourse one would ideally like to track the entire apprenticeship process.
However, the cost of this both in terms of time and of money takes it beyond the scope of this and
possibly most studies. The researcher has to make a decision about what ;‘slice” of time is reasonable
to show key aspects of this apprenticeship. Since my own study takes a sociological bias [ wish to
discuss how various aspects of the social impact on the forms of cultural communication privileged by
the school and modulate the transmitter and acquirer texts. This may only serve to restrict one’s focus
to those years of apprenticeship that fall within the student’s career at any particular school. However,
this study was limited by the LPAS to the Standard 10/Grade 12 year. Although this may appear to be
an arbitrary delineation of time, I outline in Chapter 4 how at one of the study schools (as is possibly
the case in other schools) the social organisation of the Standard 10/Grade 12s has some differences
with the rest of the school.%cr this reason, it is possible to argue that extending the study to include

students’ school leaving year with other years may have led to a less focussed understanding of the
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cultural context’. My own study sets out to assess the extent to which analysing students’ productions
over the period of a year will enable one to evaluate the forms of pedagogy into which students are

inducted, and the degree to which students successfully master those forms of pedagogy.

2.1.5 The impact of social organisation on the forms of cultural communication .
Daniels (1989, 1995) analyses student texts as instantiations of forms of cultural communication
which are related to the specific social organisation of different schools. He criticises those forms of
post-Vygotskian research that fail to acknowledge schoqls as “organised institutions” and do not
acknowledge how this impacts on structuring and privileging different forms of cultural
‘communication. '

Clearly schooling constitutes a form of collective social activity with specific forms of
interpersonal communication. Furthermore within schools and between schools there are
differences in the content, structure and function of interpersonal communication. However, a
good deal of post-Vygotskian research conducted in the West has focussed exclusively on the
effects of interaction at the interpersonal level, with insufficient attention paid to the
interrelations between interpersonal and socio-cultural levels. Additionally and perhaps as a
consequence of this, schooling is often thought of as a generic activity, as if it were a soc1al
mstltutlon, which is uniform in its psychological effects. (Daniels, 1995: 517)
Daniels (1989, 1995) discusses and analyses how differences in the structuring of schools are of
“social, semiotic and psychological” significance and this can result in different emphases in genres
being privileged at different schools. In order to analyse the differences in the structuring of schools
and how this impacts on the differences in the privileged communication pattern and to students’
different understandmg of different discourse at different schools, Daniels (1989, 1995) draws on
Basil Bemnstein’s model of cultural transmission. Damels (1989) compares and analyses both
locational features (in particular the wall displays of students’ work) of two school and the key
features of classroom interactions. This provides him with data on how the cultural patterns of
communication are regulated, what Bernstein (1990, 1996) refers to as the regulative discourse, and
how instruction is structured, what Bernstein refers to as the instructional discourse. Bemnstein (1990,

19 96) argues that the instructional discourse is always embedded in the regulative discourse. This

acknowledgement of how social organisation is linked to the structuring of learning is one aspect of

why Bernstein’s model is useful in doing comparative studies of schools. It allows for the macro

structuring of power and control relations in society to be linked (not necessarily directly) to micro

interactions at a classroom level, and their resultant impact on the structuring of individual student
- = - - * p « - ) ® * \v‘ - £l »
productions and understanding of various discouyses. Bemnstein’s model of the pedagogic device,

which captures the analyiic categories outlined above, is further elaborated in Chapter 3.

% Apart from the possibility of the final year of schooling having a slightly different context to other years at any
particular school, I also follow Domingos’ (1989) view (discussed later in the chapter) that the communicative -
style privileged by individual teachers is not only impacted upon by the cultural context but is also productive of
the communicative context. This makes it useful to focus on the student writing that is produced within the time
that they are taught by any particular teacher, Students are often taught by a different teacher each year.
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Daniels’ model of analysis has provided a potential model for my study of how to link visual and
other features of location with interviews and analyses of students’ productions in ways which allow

one to infer key features of the pedagogic practices privileged at each school.

2.2 Studies that draw on students’ written productions in their comparisons of schools, classes
or pedagogic modalities o

2. 2.1 Linking pedagogic modality with effective learning

In a study which appears to be motivated to counter the British educational call to go !back to basics,
Boaler (1997, 1998a, 1998b) researches the effectiveness of different teaching methodologies in the
mathematics classes at two working class schools in England. Three hundred students were followed
over three years using classroom observations, student and teacher interviews, questionnaires to staff
and students, analysing as range of student assessments. Boaler (1997) iﬂentifies and constructs two
teaching styles, one of which dominates at each school: namely “progressive” (project work, mixed
ability classes, group. problem solving, exposition of new concepts only occurring when students can
not solve a problem without new contents) and “traditional” (exposition by the teacher on the
blackboard prior to student working through routine practice examples, teaching the content in
unconnected small fragmented sections). She raises questions about each teaching style: Which is
most effective in preparing students for the demands outside of the classroom? Which produces the
best examination results? What impact does each have on the differential success of girls and boys?

‘What is the impact of students learning in mixed ability or setted classes?

Boaler briefly mentions the broad differences in the types of students’ productions at each school.
Whilst she does describe fleeting conversations with students about their written productions, she
does not use the opportunity to do in-depth analyses éf their written productioris. Boaler concludes
that the students taught in the “progressive teaching style’:‘do better in the final examination and are
better able to use the mathematics that they learned outside of school than the students taught in the
“traditional” approach. However, She does not relate the fact that at the school with the “progressive”
teaching style, students spend much their final school year being prepared to answer examination
questions (Boaler, 1997: 149) to the level of success that these students attained in the examination.
Similarly she does not problematise students’ responses about their ability to transfer mathematical
skills to extra school activities: she does not consider the extent to¢ which this may have formed a
subtext of their mathematics learning. Boaler draws on Lave’s (1988) concept of situated learning to
argue that the reason that the students who learned within the “progressive” style are able to transfer
these skills to out of school context is that their learning happened predominantly through projects
incorporating “realistic” out of school contexts. Boaler (1997, 1998a, 1998b) appears not to have
considered the fact that out of school contexts are always recontextualised within the context of

school mathematical activity: the practice that students engage in remains school mathematics. She
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does not engage with the studies, for exarriple Walkerdine (1988, 1994), that argue that different
contexts such as a classroom or a shop provide students with different reservoirs of strategies for

solving problems.

The categories “progressive” and “traditional” are loose categories that can each describe a range of
potentially overlapping pedagogic modalities. Boaler also fails to integrate the descriptions o
social organisation with the school and the forms of pedagogy privileged at each school in an ‘analytic~
wéy. She makes mention of Bernstein’s (1990) categories of visible and invisible pedagogy, as well as
his notions of classification and framing. However, these are not well integrated into her analyses of
the two pedagogic modes, for example she neither uses the categories of classification and framing to
describe the finer differences in pedagogic modality, nor uses the related concepts of message and
voice to discuss the developmér_xt of potential student identities. Nor does she, as Edwards (1998)
argues, wofk with Berhstein’s categoﬂe§ of recognition and realisation rules or in any other way
discuss ‘students path in developing criteria for the conmstruction of legitimate texts. One of the
advantages that a longitudinal study such as this offers is to track student’s development over time; I
suggest that there was the potential within Boaler’s study to more closely track students
apprenticeship into foﬁns of pedagogy privileged in the mathematical classes at each of the schools.
Nor does Boaler use the opportunity for doing in depth study of students written productions.
Although both this and Boaler's study examine pedagogical forms at two working class schools in
close proximity, Boaler’s study was not found to resonate with the analytic form being developed for
this dissertation.

222 Relating achievement, social class and pedagogic modalities
Domingos and others (Domingos, 1989; Morais & Antunes, 1994; Morais, Fontinhas & Neves, 1992)
as part of the Project ESSA, Sociological Studies of the Classroom, attempt to analyse children’s level
of achievement in science classes from a sociological perspective. Each of these studies has a .

different focus.

. {Domingos (‘1989) relates teachers’ differential pedagogic practices to both the context of their present
and past teaching and to the nature and context of their teacher traininngcmingos’ (1989)
description of context is limited to the class context (predominantly middle class or working class
population) and to site (urban or rural), there is no attempt to describe the more subtle nor the
interactive aspects of context. She concentrates only on macro-social divisions and ignores micro-

: social structuring of both the social division of labour and time, text and space. I argue that one may
need to focus on both macro and micro structuring of the social, which needs to consider the forms in

WWe are specialised?}rm@gg_t__o,gnderstand how different forms of pedagogy
have the potential to induct students into the discourse of school mathematics.
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The studies by Morais & Antunes (1994) and Morais, Fontinhas & Neves (1992) are conducted

" around the same teacher, who is asked to teach in three different teaching styles each with different

strengths of classification and Aframing. Morais, Fontinhas & Neves (1992) investigated the effect of

’El_a'iggy_;_'l‘j]is study assessed both students’ display of the recognition or the realisation rules to produce
texts, and related this to their class backgrounds. They found that working class and black children
had more difficulty in answering cogniﬁvely demanding questions and but that within the pedagogic
form where students were explicitly told the differences between cognitively demanding and
cognitively undemanding tasks, they fared much better. The Morais, Fontinhas & Neves (1992) study
differs from this study in that it does not analyse the production of student texts over time, and so is

unable to postulate on how students develop the criteria for the production of the text.

- Morais & Antunes (1994) built on the Morais, Fontinhas & Neves (1992) study by focusing on
students ability to understand and 'display the socio-affective disposition required by different
pedagogic modalities (classes which have difference in the social and moral regulation). - They
selected six students, whose performance they claim, differed from the “norm” for their social class:
one child from a middle class background and one from a working class background from each of the
three classes in the standard. They describe how differences in children’s home background (stated
mostly in terms of framing values) from the norm for that class lead to the children breaking the

expected class based pattern of achievement at school. They argue that similarities and differences

g,

" between the communicative contexts of students’ homes and_schools_impact—en-theirability to___

=

that although one can generalise about social groups orientations to communicative contexts, there are
differences within these patterns. It appears that the importance of the context of the school asserted in
the earlier study (Domingos, 1989) is not considered in the later studies (Morais & Antunes, 1994;
Morais, Fontinhas & Neves, 1992). Neither of the later studies consider how students experience of
the structuring of the school organisation and the communicative forms privileged at a school level
may impact on the performances in classrooms which may be regulated in a way that contrasts with
the dominant from of regulation at the school. For these reasons they were of limited value to this

dissertation.
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2.2.3 Linking social organisation or dominant form of community with the privileged form of
pedagogy v _

Dowling and Brown (1997) examine three schools in Cape Town, South Africa, in different
geographical areas. An ex-model C* school: that is ex-HOA, which they call Mont Clair, an ex-HOR
school, which they call Protea, an ex-DET school, which they call Siyafunda. They argue that the
racial differences in student composition at these schools, are indexes of class differences. They track
a Std 7° class in each school for one day and interview various staff members. They discuss ways in
which the dominant forms of pedagogy displayed at each school resonates with the dominant forms of
community established at each school, which they in turn relate to dominant socio-economic class of
the communities from which the majority of students in each school are drawn. Whilst they do make
unresearched generalisations about the communities that each school serves, they also acknowledge
that these communities are structurally divided and temporally fragmented. They also acknowledge
that in all schools there was a range of pedagogic relations, but staté that their analysis draws on the
most commonly observed relations at each school. They suggest that this work is tentative and
provide it as a springboard for further empirical data collection and theoretical work around how the
relations established at school are intertwined with the form of pedagogy privileged at each site of

learning.

From their work one can infer a notion of subjectivity as being constituted by practices and activities.
This is elaborated elsewhere by Dowling

the subject is inscribed within, constructed by social practices and relations. Therefore
subjectivity is produced within pedagogic action. (Dowling 1987:87)

Dowling and Brown (1997) draw on Durkheim in their categorisation of the dominanf tendencies in
the social relations at each school. They describe Mont Clair as displaying a “virtual” community in
which the social relations have the greatest tendency amongst the three schools towards a complex
division of labour, in which the “cohesion of the social is affected by interdependence within
differentiation”(Dowling and Brown, 1997:12). Mont Clair most strongly represents a form of organic
solidarity. The strong communal relations at Siyafunda lead them to describe this school as displaying
a strong form of mechanical solidarity. The social relations at Protea they describe as falling between
the stark forms of organic and mechanical solidarity displayed at Mont Clair and Siyafunda. Dowling

and Brown use the categories vertical (hierarchical) and horizontal (non-hierarchical) in an attempt to

4 Under the 1980’s Tricameral Legislation, the House of Assembly (HOA) dealt with affairs of “white” citizens,
the House of Representatives (HOR) with the affairs of “coloured” citizens The majority of Africans were
denied citizenship of South Africa, and instead required to take up citizenship in a Bantustan. Schools for those
Africans outside of the Bantustans were administered by the Department of Education and Training (DET). In
the early 1990°s many schools previously administered by the House of Assembly chose to change their form of
governance to a model named “model C”.

> At the time that Brown and Dowling gathered the information for this piece of research, Grade 9 classes were
still referred to as Standard 7 classes.
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analyse the relations between transmitters and acquirers, including the production of transmission and
acquisition texts. However, probably because of the rapid way in which information was gathered and
the speed with which the data were constructed, they do not apply these categories in ways which
differentiate the data, (the relations of transmission at all three schools are described as vertical and
the implication is that at all three schools the relations of acquisition are horizontal) but they rather

fall back onto descriptive categories of the degree of ccmﬁmnality developed in the classrooms.

Whilst the Brown and Dowling descriptions do show ways in which further research (including my
own study) mziy look for links between the dominant social class of the students at a school, the form
of social 6rganisation privileged at that school and the forms of pedagogy privileged in the majority of
classes z;t the school, its level of analysis remains unsophisticated. In order to be more valuable,
studies of this nature will need to make stronger analytic links between the forms of social
organisationﬁ{lﬁ_ﬂlifg’gl}_s_oi pedagogy, rather than to rely on generalised descriptions. For example
Basil Bé;né;ein’s (1990, 1996) categories of classification and framing and his notion of how the
instructional discourse is embedded in the regulative discourse may be more helpful in categorising

the different mechanisms at work in the relations of transmission and acquisitidn. These analytic

categories of Basil Bernstein are further elaborated in Chapter 3, and used as tools of analysis in
Chapter@ A

It may also be more useful to consider more carefully the dominant ways in which transmission and
acquisition texts are developed over time, rather than to describe the patterns observed on a single
day, since it is only over time that one can clearly establish how transmitters and acquirers develop
their understanding of how to construct the criteria for the production of legitimate text. Obser\?ing
lessons over a long period of time is time consuming and costly; but analysis of students’ written

. productions may provide an alternative source of the development of text over time.

2.3 Conclusion ‘ 7

This engagement with the literature about students’ written productions in mathematics classes has
revealed a number of key weaknesses in the field, namely that much of research does not consider
there to be any value in analysing students’ records of teacher’s exposition and worked examples nor
of students’ records of their calculation of routine problems. There is also little research that analyses
patterns in students’ written productions over time in order to evaluate how they develop criteria for
the production of legitimate text. Further, little of the research links how the structuring of the social
organisation of the school relates to the predominant patterns in the structuring of the students’ written
productions. In the next chapter I outline how Basil Bernstein’s (1990, 1996) theory of the pedagogic

device allows me to link the social organisation of the school with the structuring of the students’
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N wntten productmns and how these features can be read in conjunctmn to: gzve clues to some of the key

' features of the form of pedagogy pnvﬂeged at each school
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Chapter 3: Theory and methodology

In this chapter I give an account of the lens through which I have read the student productions and that I
have used to produce the data for analysis and discussion. This lens has drawn substantially on Basil

Bemnstein’s sociological analysis of pedagogy.
In the second part of this chapter I describe the methodology I employed in setting ﬁp my analysis.

This study aims at using the analytic tools developed by Basil Bemstein to discuss the student
productions as instantiations of cultural communication. It is asserted that the student productions give
insights into the differing pedagogic practices at each school and also into the differential sugcess rate of
student’s construction of the criteria for the productioy of the privileged text. It is argued that the
pedagogic practices privileged at different schools or classrooms provide a different potential to induct
students into school discourses. It is this potential to induct students into a particular discourse that I
construct as an indicator of the quality of educationy, Y /f(r\/“

I begin with an overview of Bernstein’s work and a description of the notion of the pedagogic device and

] then focus, in particular, on his construction of the notion of pedagogic discourse.

3.1 Bernstein’s theory of cultural transmission and pedagogy _
Bemnstein states that his concern is with “thequ about symbolic control and change, which in turn is part
of a‘theory of ;:ulture and knowledges [...]” (1998: 29). He adds that his work is about

understanding and describing the agencies, contexts and practices through which we are both
constructed and constructing ourselves and others. This involves understanding how power and
control enter into these constructions to include or exclude, to privilege or marginalise [....] The
theory attempts to show both the limiting power of forms of regulation and their possibilities so
that we are better able to choose the forms we create rather than the forms be created for us.
{Bemstein and Solomon 1998: 25)

Basil Bemstein attempts to show, at a theoretical level, the relationship between a particular symbolic
order and forms of cultural communication, which are always about the selective organisation,
transmission and evaluation of knowledge.

How a society selects, classifies, distributes, transmits and Aevaluates the educational knowledge
that it considers to be public, reflects both the distribution of power and the principles of control.
(Bernstein, 1975: 85) ‘
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Bernstein addresses three interrelated problems

First, how does a dominating distribution of power and principles of control

generate, distribute, reproduce and legitimise dominating and dominated principles of
communication?

Second, how does such a distribution of pnn<:1ples of communication regulate relations within
and between social groups?

Third, how do these principles of communication produce a dlstnbutlon of forms of pedagogic
consciousness? (Bernstein, 1996: 18)

For Bemstein formal school education is only one form of pedagogy, but as such it represents

instantiations of forms of cultural communication, in which issues of power and social control are
) . p— e — g,
manifest,

Bemnstein’s theory is a useful tool to construct and analyse that data from the students’ notebooks, since it
allows me, 611 the one hand, to relate patterns in their productions, to patterns in the form of pedagogy at
each school and also to the students’ degree of apprenticeship into the di::;course of school mathematics,
which is how I have defined quality in education. On the other, it allows me to relate the pedagogic
patterns privileged at each school to the dominant forms of pedagogy and cultural communication

privileged in society and hence to the potential success rate of cohorts of students at each school.

A key issue in Bernstein’s work is that he aims to be able to show how interactions on a micro level carry
relations of power and control that can be identified at a macro Ievel He develops a grammar' for
discussing micro interactions, for example pedagoglc practlce m a way which is able to capture the
macro relations of power and symbohc control in society _and in so doing relate various pedagogic -
modalities with the development of consciousness. Bernstein is critical of many sociological analyses in
education, since he feels that they are only concerned with the students’ position in relation to the

* privileged text. Much discussion in the sociology of education focuses only on the subject’s relations_to__

e o ———————

the privileging text. It describes how class, race, gender and age position the subject differentially with

;ggard to a privileging text, and so distribute potential' access to it differentially. The distance between
one's local pedagogic practice (for example, pedagogic -practice within the family, peer group,
comwyj and the official pedagogic practice for example schooling impacts on the ease with which

one is able to appropriate the privileging text. It is potentially easier for those who have received in the

! Grammar here, following Bernstein, is used metaphorically. Tust as in language grammar provides the rules for the
permitted combination of words, so the “grammar” for the structuring of society provides rules of the permitted
combination of texts.
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home a version of the official ped‘agogic practice to access the privileging text. However, for Bernstein
the differential distance between a student’s local pedagogic practice and the pedagogic practice
privileged within institutions, for example in a school, is only part of how institutions distributé subjects
differentially. Bernstein (1990, 1996) criticises approaches that do not pay attention to the rules of the
construction of pedagogic discourse. For Bernstein what is missing and the gap he attempts to describe {s '
about the relations within the privileging text

‘Relations within’ refer to the rules whereby the ‘privileging text’ has been internally
constructed. ... The rules whereby the text has been constituted, which makes the text as it is,
which gives it its distinctive features, its distinctive relations, its mode of transmission and
‘contextualisation. (1990: 176) ‘

It is important to “focus on the underlying rules shaping the constructions of pedagogic discourse and its
various practices” (Bernstein, 1996:17). These rules constitute what Bernstein refers to as the pedagogic

device.

[T]he pedagogic device is ... the symbolic ruler of consciousness in its selective creation,
positioning, and oppositioning of pedagogic subjects. It is the condition for the production,
reproduction and transformation of culture, (Bernstein, 1990: 189) \/

The pedagogic device makes possible the transformation of power (that is, its basis in social j/

relations and their generating sites) into differently spgcialisedmgciousness (Subjectsy through
the device’s regulation and distribution of knowledges and of the discourse such knowledges
M .

presuppose. (op.cit. 1990: 210)

The formal education system is only one institution through which the pedagogic device operates. This in”
turn means that the education system is only one institution through which culture is reproduced by the
proéesses of specialising knowledge and consciousness, but that social power and control operate

throughout this process and that forms of communication are central to this process.

Bernstein (1990: 197) presents a model of how the pedagogic device o?eratés through the formal
education system. The model summarises how the macro-structuring of society impacts on the micro-
structuring of pedagogic institutions, including their forms of interactions and underlying rules of cultural

commmunication (see Figure 3.1 on p38).
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Figure 3.1 from Bernstein (1990: 107)

The Social Construction of Discourse
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3.2 Bernstein’s rules of the pedagogic device

Bernstein describes the pedagogic device as the symbolic ruler of consciousness. He defines it as the
“distributive, recontextualising and evaluative rules for specialising forms of consciousness” (Bernstein,
1990:181). Bernstein describes the pedagogic device as consisting of three hierarchically organised rules,
which constitute its internal grammar.

First, the function of the distributive rule is to regulate the relationships between power, social
groups, forms of consciousness and practice. Distributive rules specialise forms of knowledge,
forms of consciousness and forms of practice to social groups. Distributive tules distribute forms .
Mncss through distributing different forms of knowledge. -

Second, recontextualising rules regulate the formation of specific pedagogic chscourse

Third, evaluative rules constitute any pedagogic practice. Any spemﬁc pedagogic practlce is there

for one purpose: to transmit cntena (1996: 42 - 43)

321 Pédagogic Discourse

Bernstein describes pedagogic discourse as

a principle for appropriating other discourses and bringing them into a special relation with each
other for the purposes of selective transmission and acquisition [....] It is a recontextualising
principle which selectively appropriates, relocates, refocuses and relates other discourses to
constitute its own order and ordering. (1990: 183 - 184)
According to Bernstein the dominant principles of society have an impact on what is available for
selection and recontextualisation. This, however, does not happen in any straightforward or deterministic
way. Bernstein describes how both the official recontextualising field (ORF), which is largely the state

educational bureaucracy, and the pedagogic recontextualising field (PRF), which includes academics,

recontextualised and how it is recontexmg,hged. The balance of power between the ORF and PRF will
T '
change from time to time and society to society, and this is likely to have some effect on the form in

which the recontextualising rules are realised.

Bernstein (1990) describes the function of the recontextualising rules in the following way:

The recontextualising rules regulate not only selection, sequence, pace and relations with other
subjects but also the theory of instruction from which the transmission rules are derived. (op.cit.:
185).

He adds that the

The theory of instruction is a crucial recontextualized discourse, as it regulates the orderings of
pedagogic practice, constructs the model of the pedagogic subjects (the acquirer), the model of
the transmitter, the model of the pedagogic context, and the model of the communicative
‘pedagogic competence {op.cit.: 189). :
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This recontextualising i;rihciple, which constitutes pedagogic discourse has two parts, which are always
intertwined: the regulative  discourse (RD), which is about social order, and the instructional discourse,
which is about skills or competences. The regulative discourse is the dominant discourse and sets the
parameters of possibility on the instructional discourse (ID). A

Instructional discourse regulates the rules which constitute the legitimate variety, internal and
relational features of specialized competencies. This discourse is embedded in a regulative
discourse, the rules of which regulate what counts as legitimate order between and within
transmitters, acquirers, competencies and contexts. (op. cit.: 188)

the recontextualising principle which selectively creates an instructional discourse embedded in a
regulative discourse produces a specialisation of time, text (or its metaphoric equivalent), and
space and the conditions for their interrelation. (op. cit.:185)
However, despite the fact that the dominant social regulations set the parameters for the forms of
communication practices that are reproduced in institutions, this does not happén in an unmediated way.
Local regulations and practices are able to transect the dominant social regulatibns and become part of the
local process of recontextualisation. This impact of the local on the dominant social relations is part of

how differentiation and specialisation operates.

[A] given ID/RD creates specific communicative practices (time) and organisational practices
(space) to constitute the code to be acquired.... However, what is acquired in schools may itself
be subject to recontextualising principles arising out of the specific context of a given school and
the effectiveness of external control over the reproduction of official pedagogic discourse.
Further, what is reproduced may be affected by the power relationships of the recontexmalizing
field between the school and the pnmary cultural context of the acquirer (family/community/peer
relatlons) (op.cit.: 199)
In this thesis I attempt to infer from the differences fn student’s productions and the locational features of
the school, the differences in pedagogic practice at each school. This I intend to do by attemipting to
interpret the differences in terms of the instructional and regulative discourses at the two schools. This in
turn, will assist in the generation of a description of the hypothesised privileged pedagogic practice at
each school; I will attempt to use this as a backdrop against which to comment on students’ level of

induction into mathematical discourse,

3.2.2 Pedagogic Practice

For Bernstein (1996: 17 —18) pedagogic practice is a fundamental social context through which cultural
production ~ reproduction takes place, and forms of communication are central in this process. Bernstein
(1990: 189) identifies two modalities of pedagbgic practice, one that privileges “graded performances of
the pedagogic discourse” and another that privileges *“shared competence of the acquirer”. He draws on

Durkheim’s categorisation of the intensity of the division of labour in society to elaborate this.
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If the agency is producing a range of shared competences, then the social relations created are of
‘similar to’ [...] relations of relatively low level of specialisation, creating a simple division of
labour, celebrating, and controlled by, mechanical solidarity [...]

Where the output of a pedagogic agency is specialized performances. Such a pedagogic agency is
concerned to bring about specialised difference between individuals: differences in their
performances. Such an output points to gradings, not only within but also between specialisms.
Such an agency is [...] designed [...] to produce [...] different from relations, and points to a
complex division of labour, that is organic solidarity. (op. cit.: 207 ~ 208)

All contemporary schools are modern institutions, and as such if one strictly applies Durkheim’s
categories, they all display a relatively complex division of labour. However, Bernstein uses these terms

metaphorically to describe comparative degrees of specialisation within and between different

institutions. The function of modern schooling and of examinations, including the final matriculation

‘examination is to distribute students according to results, Any form of pedagogic discourse, which has a B

strong tendency towards mechanical solidarity, may miss opportunities to prepare students for the final
xamination. Students’ success in the final examination is implicated in one of the dominant social ways
in which quality of learning is evaluated. '
) 4
As mentioned above Bernstein (op.cit.: 186) sees evaluation as the key to pedagogic practice. For him the
purpose of evaluation is to assist the student in developing the criteria for the construction of the

privileged pedagogic text. However, he adds that

pedagogic practice does not necessarily reproduce pedagogic discourse and what is acquired is
not necessarily what is transmitted. (op.cit.:187)
i

The distance between the privileged pedagogic discourse and that relayed in any school will impact on
student success rateé, and on the way in which society evaluates the quality of educational provision at
that school. However, I have suggested that the quality of learning is better defined as the extent to which
students are able to construct the criteria for the reproduction of the privileging text as this is an index of

the extent to which they have been inducted into any discourse.

3.3 Classification and Framing

Bernstein introduces two further analytic categories which allow for descriptions of the differences in
pedagogic modalities. The concepts of classification and framing allow for the analysis of the way‘ in

which power and control are manifest in pedagogic contexts.
\M/

Classification is about the strength of the boundary or the degree of insulation between categories

(Bernstein, 1975, 1990, 1996) such as school and community; different subjects; génders and so on..
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These differences in boundary strength vary across time and space or context. Since category distinctions

are about the social division of labour, classification is a manifestation of power relations. Where
classification values are strong, there are higher degrees of specialisation; where classification values are

weak, one finds greater tendencies towards the integration of discourses or practices.

Framing refers to the principle regulating the communicative practices of the social relations
“within the reproduction of the discursive resources, that is between transmitters and acquirers.
(Bernstein, 1990: 36)
Framing is then about the locus of control: if the locus of control lies predominantly within the
transmitter, the framing is said to be strong; if the locus of control lies within the acquirer, the framing is
said to be weak. As Bernstein (ibid.) suggests, these are differences in the form of control, that is the

differences are often only apparent differences rather than real differences in degree of control.

To refine the analytic categories, Bernstein distinguishes between internal classification (C') and external
classification (C%) and also betweeh internal framing (F') and external framing (F°). For example, external
can come to stand for the classification and framing between a school and the community, and internal
can come to stand for classification and framing within é school or classroom or other equivaient

communicative context.

If we consider a school where the F is strong, then the transmitter regulates what features of non-
- school communication and practice may be realised within the school’s pedagogic context [....]

In é classroom, for example, the locational position of the pupils, teacher, desks, cupboard, wall
ordering are a feature of the internal classification (C') together with the distribution of task

among pupils [....] (Bernstein, 1990: 37)

Just as power and control can be distinguished as separate analytic categories, but are empirically
embedded, so too classification and framing are separate analytic categories, but they function in an
interrelated way. This does not however, mean that internal and external values of classification and
framing cannot vary independently of each other.” As with all of Bernstein’s concepts these are not
absolute descriptive categories but are at their most useful when used to ccmparé social institutions: the
categories are relative, which is why they are so useful to analyse the different pedagogic modality at

School A and School B in this study, as presented in Chapter 4.

In summary then,

cui'riculum defines what counts as valid knowledge, pedagogy defines what counts as valid
transmission of knowledge, evaluation defines what counts as a valid realisation ¢f this
knowledge on the part of the taught. (Bernstein, 1975: 85)
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Bernstein’s model allows one to analyse the extent to which student’s productions display a fluency with

pedagogic practice exists to transmit criteria for the production of texts £ it is ev io ich

guides students’ construction_of the criteria for the production of texts. Within the context of pedagogic

practice evaluation condenses the pedagogic_device. This allows one to look for indicators of evaluation
as pointers to the modality of pedagogic practice that is privileged. Bernstein’s model of the pedagogic
Mr, from the differences in the student productions, what the differing rules of

cultural communication in the matric mathematical classes at the two school are - to read these rules of

cultural communication as an index of the differing micro-interactions and the classroom based
structuring of the social division of labour, without losing the broader picture of how these are related to

the macro-structuring of society.

3. 4 Methodology
In the initial stages of the LPAS research, while teachers’ confidence was still being won, teachers were
not keen for researchers to observe lessons. For this reason it was decided to use student notebooks as a

secondary record of cultural comriunication from which to make inferences about pedagogic practices.

* 3.4.1 Study population
As mentioned in Chapter 1, the two schools were pre-selected as the study séhools by the LPAS project.
“The schools were chosen because although they have many similarities (they were both previously
administered by the Department of Education and Training; thej/ are in close proximity to each other;
their student populations, for the most part, speak the same home language (Xhosa), and the same
medium  of instiuction, English, is used at both schools; and the students at both schools are
predominantly working class), the success rates of students in their final school leaving examination is
very differeﬁtz. This allows one to investigate various micro-structuring differences in the schools, while
the most of the important macro-structural issues that regulate them are constant. At the time that this
study was initiated, the LPAS project was focussing on Standard 10/Grade 12 students. For this reason I
have analysed the student productions captured in the notebooks of the Standard 10/Grade 12 classes at
the two school to assess to what extent it is possible to ascertain issues around the differences in

pedagogic modalities at the two schools.

* A more in depth discussion of the two schools is pfesented in Chapter 4, since it forms part of the analysis of the
impact of the contextual features on the communicative features, of which notebooks are one form.
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3.4.2 Case Studies

This study focuses on eight student notebooks produced in Standard 10 / Grade 12 mathematics classes at
two schools, The aim is both to investigate whether student productions can reveal anything useful about
the forms of pedagogy practiced at those sites and from this to assess whether this provides a basis also to
be able to judge the quality of learning at those sites. Since the scope of the study is limited to two sites,
this study may be viewed as a case study. Brown and Dowling (1998: 30) write that “all research is case
study research insofar as it makes claims about one or more specific cases of or in relation to a broader
field of instances and phenomena”. They do, however, criticise research that constructs case studies as
detailing the nature of a single object under natural conditions. Their concerns are both that all objects
occur within particular contexts (the extent to which these constitute the objects needs to be

acknowledged) and that any description acts selectively and productively on the object.

This study takes a sociological bias in its analysis of the student productions, in ways which attempt both
to acknowledge the impact of context and the bias imposéd by the theoretical model that informed the
construction of the data. The extent to which this study is generalisable would rely, in part, on the extent
to which further research focused on how the differences in contexts would impact on other students’
productions. In the section 3.4.4 I describe the process of developing the linkages between information

and theory in the production of data for this study.

343 'Collecting and selecting the notebooks

1 arranged with the matric mathematics teachers at each of the school that I needed a selection of matric
notebooks that would include both male and female student achievers and non-achievers, across all of
their matric classes. I obtained vclass lists which included student details (gender, family socio-economic
status’, results from the final exam in Std 9/Grade 11) from colleagues on the LPAS. My‘ intention was to
use the information from the LPAS schedules to make further selections, so that I would be able to
analyse the notebooks of a male and female achiever and nonQachiever at each school. It was predicted
that each student’s pgoductions would represent a refracted image of the patterns of cultural
communication in their class. Notes have the potential to appear to be a highly idiosyncratic
representatidn of communication, and in a similar way different students may appear to have highly
idiosyncratic ways of representing their ability to calculate or solve mathematical problems. The
motivation for cholosing' students who were differently distribu’ted on the continoum of success and with
gender differences, was both to analyse if there were any patterns in the wéy students’ positioning

impacted on their productions as refracted the patterns of cultural communication, and to assess the
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notebooks for similarities in patterning within and across sites. Another reason for choosing differently
positioned students was to generate a single multi-dimensional picture of each school’s Standard 10/
Grade 12 mathematics lessons, in a similar way to which a stereoscope assists in interpreting a three

dimensional image from more than one two-dimensional photograph.

The collection, selection and copying of notebooks proved more complicated than I had imagined. The
fluidity of the school day, meant that often teachers were not available at the scheduled times of meeting.
There is substantial pressure on matric students and their teachers. Teachers were concerned that students
should not be without their books for longer than one afternoon. This meant that teachers did not select or
colleci books, nor even disguss with students, that I had requested to borrow and copy a selection of their
notebooks, prior to my visits. It also meant that at School A, the teacher simply selected books from one
class of students. The books that he selected did not cover a full range of student results but consisted of
one high achiéving student and three whose results were close to the average marks of the standard. These
students are labeled Al (the top student), A2, A3 & A4 (the other students with the middle range results).
At School B the teacher collected four books from each of the four matric classes. This meaht that I could
select four from the sixteen notebooks, to ensure a greater range of results and take sample books from
both high and low achieving male and female students. The students are labeled B1 — B4 in order of their
examination results (the students B1 and B2 were the top achievers, student B3 results were at the lower
end of the range and sﬁdent B4 achieved the lowest marks of all the matrics). Student B2 and student

B3 were in the same class.

Because of the pressure of time on the copying of the notebooks, I did not spend sufficient time
considering the effect of comparing notebooks of students from only one class (the top stream) at one
school with notebooks from students of different classes at another school. In Chapter 4, 1 shall show that
this was not as problematic as I initially'assumed,.because of the different regulative discourses operating

at each of the schools.

3.4.4 School visits: observations and interviews ‘ v

I visited each school on three occasions to talk with the mathematics teachers and to collect student
-notebooks. I took notés, about the location and visible features of each schools organisation. Bernstein
discusses ways in which context both constitutes and is constituted by pedagogic practice. Locational
features and institutional patterns of interaction and communication are key aspects of context. As
Daniels (1989: 124) writes,

? The parents’ employment status and forms of work were used as an index of socio-economic status.
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[ijn different schools (or cultures) actions and objects signify different meanings. Indeed at a
general level it is possible to conceive as cultures or schools as worlds of signs and signs about
signs (Hawkes 1977) .... That which is taken to signify competence in one culture may signify
incompetence in another or irrelevance in a third.

The visits to the schools provided opportunities to be able to understand features of the > regulative

discourse operating at each site. Interviews with the Standard 10 / Grade 12 mathematics teacher at each

school, provided further information about aspects of both the instructional and regulative discourses (see

Appendix 1, pxx, for the interview schedule).

3.4.5 Learner Progress and Achievement Study research

~ Other sources of information and data were the research reports and data collected by the LPAS as well as
discussion with staff of this study programme. This information was particularly useful in confirming and
extending information gathered about the locational features of the schools, the student populations and

the regulative discourses operating at the schools.

3.4.6 The process of producing data: linkages between information and theory

In attempting to answer, from a Sociological_ perspective, the question: What, if anything, can student
productions tell one about pedagogic modalities and the extent to which students are inducted into the
discourse of schooling, I was aware that the sociological theories of Paul Dowling and Basil Bernstein
would prbvide useful analytical tools. However, at each stage of the analysis the patterns that were
- revealed in the construction of data had an influence on the aspects and ways in which the theory was
used to generate data. This is a form of the research process is schematically represented by Rose (1992:
14) in the following way: ‘ '

A. Theory

\

r B. Theoretical propositions
—> i Operationalisation

D. Fieldwork

e

b F Results
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Similarly Dowling (19§8) and Brown and Dowling (1998) suggest that the produétion and analysis of
data consists of continual movement, through the processes of induction and deduction between theory
and the established body of literature on the one hand, and the information on the empirical setting on the

other.

3.4.7 Initial observation of patterns ' ,

-Tinitially analysed one notebook of a high achieving student from each of the schools. I read through the
notebooks to look for any textual patterns, any textual structuring which might give clues / access towards
the forms of cultural communication practiced and privileged in each classroom. I produced a set of low
level descriptors of both the form and the content of what was recorded on each page, for example how
each section of work was separated out or marked out from other sections of work (date, heading,
numbering of exercises), the sequencing of mathematical topics and sub-topics, the types of algorithms
used to solve problems, the recording of laws, definitions, formulae and other forms of notes. This gave
some indications of similarities and differences in the structuring of the teaching and Jearning. Even at
this stage it became clear that at the one school students were taking down more detailed explanatory
notes about each section of work while vat. the.other school there was a greatér focus on mathematical

practice exercises.

3.4.7 Patterns in student productions '\gvit.lﬁn‘each school

I then wrote similar notes on the categorisation of each of the four student’s productions within each of
~ the two schools, to-assess whether the initial.differences were idiosyncratic or systematic across each
school. Drawing on Bernstein’s (1990, 1996) \’Jvork, I compared which mathematical topics were selected
and how different mathematical topics, and sub-topics were sequenced and paced. In addition I examined
how students set out and structured their notes and work. I compared how students marked out different
sections of work, for example, I looked for whether students had all done the same pieces of work, on the
same days, in the same order and whether exercises were set out in the same way. Once again the
similarities of the student productions within each school were notable. Although the same work was

. often marked out as being done on different days.

I then spent more time reading about ways in which cultural communication and pedagogy are structured.
Then I re~examined the notebooks again, focussing on each school separately. I examined both my own
notes and the four notebooks from the one school. Then I repeated this with the notebooks from the other

school. Here I looked again for patterns of similarities and differences. Since Bernstein refers to
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- evaluation® as the basis of pedagogic practice and the key to students’ construction of the legitimate text, I
also noted the frequency of when the books w;re marked, and whether student errors had an impact on
how exemplars, exposition and algorithms were presented to the class. This would have been reflected as
a change in the form of the exemplars, exposition and algorithms in subsequent work. Notes were taken
on how often the teacher signed work without correcting it (and how often this happened when student
calculations were correct or incorrect), how often the teacher marked work as correct or incorrect (and
how often this was an accurate reflection on the accuracy of the work), how often the students marked,
redid, or wrote out “corrections” of their own work and whether this always happened on the same day
and with the same examples. My interest was to be able to discuss how evaluation was related to different
student’s development of the recognition and realisation rules. This in turn, I intended to relate to both the
degree of students’ success and the quality of learning at each school. Although this was done
quantitatively, it became apparent that one should not so much look at how often the books were signed
or marked but rather at whose books were signed or marked and the particular times when books were

most frequently marked or signed.

The patterns that became apparent in the notebooks within each of the schools, helped to focus both how I
drew on the theory and what features to analyse for when comparing the notebooks across the two

schools.

3.4.7.1: Prominent patterns of evaluation at School B

Students at Sghool B started each section of work with a detailed narrative in a mixture of written
language and mathematical symbols and diagrams. These notes were practically identical, despite the fact
that the students were in different classes. At first I thought that the students were writing out the
teacher’s verbal explanations. However, I soon realised language was quite formal and had a tone similar
to a textbook. I was able to examine the textbooks that the teacher at this school had mentioned using and
found that these notes replicated the contents of particular pages of these textbooks. Thié is discussed
further in Chapter 4. This very marked pattern in the student productions at School B, however, appeared
to shift towards the end of each of the student productions. On re-examining this, it appeared that the shift
occurred after the June examinations. The evaluative effect of the June examination on the students’

construction of the text at School B is discussed in Chapter 5.

4 Evaluation can occur in a variety of forms including repetition, non- repetition, or other forms of silences, changes
in tones of voice, changes in gesture, facial expression or other forms of body language (Bernstein, 1990). Since the
focus of this study is on student productions, the only data available on evaluation was that reflected in the student
notebooks. This is not in an attempt to undervalue their importance nor yet the role they would have played in the
development of student consciousness, but simply because they were beyond to scope of this study.
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. 3.4.7.2 Prominent patterns of evaluation at School A

At each stage of the analysis patterns and peculiarities were thrown up and I went back to the notebobks
to check on these in detail. An example of this is the way the students were drawing trigonometric curves
at school A. I initially noticed that many of these curves were not presénted in the standard form; Then I
did detailed analysis of the sequencing of each student’s productions. This started to point to the fact that
the minimum extent of evaluation of the students productions (both in terms of how often their work was
marked and in terms of how even when their books were signed by the teacher, the misrepresentations
were not corrected) had an influence on how students constructed the curves. A re-reading of Bernstein’s
notion of evaluation as condensing the meaning of the pedagogic device (1996: 50) helped me to shift my
focus from the presences and absences of marking in isolation to examine this in conjunction both with
the selection, sequencing and pacing of their work and with how the regulative discourse was impacting

on the instructional discourse in that class.

Then I compared each of the student productions of trigonometric curves across the books to assess the
extent to which features that appeared in individual notebooks were consistent across the notebooks. This
pointed to-the fact that the selection and privileging of material, methodblogy, and procedures, the pacing
and sequencing of the work had steered students towards developing their own set of criteria as a basis for
representations, which were at odds with the behaviour of each of the trigonometric functions. The effect
of these aspects of evaluation, which go beyond correcting written texts, on students’ construction of the
criteria for the production of texts and how this relates to Bemstein’s (1990, 1996) theory of the
pedagogic device is discussed in Chapter 5. A

3.4.7.3 Gender issues

Another featare was that at both schools the top male students tended to write out notes, definitions and ‘
mathematical exercises in considerably less detail than the other students did. They were also less inclined
to mark out different pieces of work by noting the date or giving the piece of work a title. They were also
less inclined to copy down the initial question statement, but rather tended to merely note whatever part of
the calculation they felt useful toward the solution. The sample of books was, however, too small to

analyse gender differences thoroughly.
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3.4.7.4 Re(de)fining the focus

The initial intention of this study was to examine the notebooks for clues to the individual student’s
construction of recognition and realisation rules. However, as the analysis progressed it became clear that
analysing student’s written productions alone did not lend itself to a strong focus on recognition and
realisation rules. Other studies that have focused on recognition and realisation rules (for example Daniels
(1989) and Morais, Fontinhas & Neves (1992)) combined an analysis of students’ written productions
with student interviews which helped to tease out the differences between recognition and realisation
rules. It became clear that the sources of information and approach that I was using lent itself more to an
analysis of the impact of the regulatiire discourse on the instructional discourse which would include an
analysis of the pedagogic modalities by considering issues of classification and framing; the specialisation
of time, text and space; the selection, sequencing and pacing of work and students’ construction of the

criteria for the production of text.

3.4.8 Comparisons of the student productions at the two schools

The notes on the similarities between student productions within each school were used as a basis for
comparing the student productions across each school. Notebooks from the two students who took the
most detailed notes were used to do the comparative analysis (these were not the same two notebooks that

were used in the initial comparison). Comparisons were made in several ways.

First the selection and sequencing of mathematical topics and subtopics were noted. Then the amount of
time (in days) and space (in terms of pages of their notebooks and numbers of exercises) were used for
different forms of work: the frequency of expository notes and exemplars’, routine practice examples and

were noted.

In Chapter 4, I focus on both the contextual differences at the two schools and textual differences in the
student productions at the two schools. The dominant regulative discourse at each school is constructed
from information in the Learner Progress and Achievement reports, from interviews with teachers and
observations of the schools. This allows me to discuss how the differing regulative discourse at the school
resonates with the differing instructional discourses at each of the schools. The different pedagogic
modalities are described using Bernstein’s concepts of classification and framing. Bernstein’s model also

allows me to compare how the different regﬁléti{ze discourses at the schools are differentially positioned

3 As mentioned in Chapter 2, unlike Shield and Galbraith (1998), I have grouped exposition and exemplars as a
single category. This is because the teachers often give the students exemplars as a means of explaining a topic to
them. One assumes that at times students do not have sufficient mathematical language to allow for exposition to
proceed in terms of universal statements, this means that exposition can only be realised in particular exemplars.
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with regard to the socia‘hy dominant regulative discourse and similarly how the instructional discourses at
each of the schools are differently positioned in relation to what is evaluated in the final examination and

what is privileged at tertiary institutions,

Bernstein writes that evaluation is the key to pedagogic practice. In Chapter 5, I focus on examples of the
evaluative rules at each of the school, since this related to issues around pedagogic practice. First I
compare the extent to which evaluation is reflected in the student productions at each school. I compare
the forms and frequency of the evaluation that is visible in the student notebooks. Then I discuss how this
related to pedagogical differences at the two schools. Then T hypothesize about how key features and
changes in features in the students’ text related to potential evaluation. I focus in particular on an example
from each school. I suggest that changes in the patterns of student productions at school B can be related
to the evaluative function of the June examination at School B, which results in the students beginning to
develop new rules for the construction of texts. I discuss how the evaluative function of the exam
weakens the form of both the regulative discourse and the related instructional discourse, resulting in a
changed form of pedagogy at School B. Then I examine how, at School A, forms of evaluation are related

-to the way that student construct the criteria for the construction of trigonometric curves.
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Chapter 4. Comparing the student productions at the two schools

The intention of this anaiysis is to generate a description of student notebooks at the two schools,
which can provide a secondary mirror off which to read the pedagogic practices of each school. The
aim is to relate the pedagogic practices at each school to both the forms of social organisation and to
the differing levels 6f success in public examinations, which is an important way in which society

evaluates the quality of educational provision at schools.

In ordér to work towards and answer to the question: “What, if anything, can student productions tell
us about the quality of learning?”, this chapter atternpts to answer the following sub-questions begged
by the former question: '

o Are there similarities between the student productions ‘wit}n'n each school? If so, what, if
anything, can be inferred from these patterns of similarities about the form of pedagogy privileged
within the mathematics classes within each school?

®  Are there differences between the student productions at each school? If so, what, if anything, can
be inferred from these patterns of differences about the form of pedagogy privileged at each
school? How, if at all, can these differences be related to the different levels of achievement of
students from the two schools in the final matriculation examination? ‘

e To what extent do the patterns in the students mathematics notebooks resonate with information
gleaned, frmh other sources, about the form of pedagogy privileged in the Standard 10/Grade 12

classes at each school?

This study focuses on student productions in their notebooks and since no class observations were
carried out, there is no direct focus on the interactional. However, the’ schools Weré visited to collect
the notebooks and interview the teachers. On these occasions locational features of the schools and
classrooms were noted, and through the interviews, issues around the privileged forms of interactions
at each school were also noted. Further information about the student population and contextual
features of fhe schools were obtained from the Learner Progress and Achievement Reports and project
staff. Brief descriptions of each school provide clues to the context of each site of pedagogic practice,
and provide clues to their dominant regulative discourses. The descriptions are further visual evidence
of the selection and combination of cultural elements that is privileged and can be used as indicators
of pedagogic modalities. These different approaches are differentially distant from the privileged form
of education in society and come to position the school differently not only in terms of the level of
success in the students results in public examinations but also in terms of the quality of educational

provision.
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Differences in the structure of pedagogic practices constitute differences in contexts, which
are of semiotic significance. Bernstein both theorises the semiotics of the transmission and
provides a language with which differences in structure can be brought to the focus of
empirical studies of individual acquisition. (Daniels, 1989; 530)

Bemstein (1990, 1996) argues that pedagogic discourse specialises text, time and space. Both within
schools and across schools the specialising of text, time and space differs. This is not idiosyncraﬁc but

related to and (re)productive of contextual differences.

4.1. The two schools

Both schools are located in Kh;zyelitsha on the Cape Flats. The official medium of instruction at both
schools is English. Both schools previously were under the administration of the Departrment of
Education and Training. School A fs positioned within a formal housing settlement. School B is
located closer to area of shack dwellings, in an area, which can be described as formalising, One of
the main differences between the two schools is the success rates of students in their final school
leaving examination. For example, in the 1997 matriculation examinations School A had an 86 % pass

rate and School B had a 27 % pass rate.

The national 1997 matriculation pass rate was 47,1 % and the Western Cape pass rate was
76,3 %. Thus the pass rate at School B was well below both the national and the provincial
pass rates, and conversely the pass rates at School A was well above these rates. (LPAS
Report 1, 1998: 28)

Students’ mathematics results were the weakest of all the student results in this examination at both
schools: with 49 % of students passing mathematics at School A and only 24 % passing mathematics
at School B.

4.1.1 The student population: a function of the recruitment and enrolment procedures

School A is regarded as a prestigious school in the area. This is largely based on successful results of
its matric class over a number of years. The community served by the school view it as offering a high
quality of education based on the good results achieved by the Standard 10/ Grade 12 students
annually. This view of quality education being housed in institutions where students achieve well in

public examinations is widely held.

Since the community tends to perceive of School A as a better quality school, it is has more students
applying to enroll and is thus able to be more selective about its intake of student population. In 1997,
there were approximately 300 more students at School A than at School B. At the end of 1997 School
A had about 4 500 applicants of which 400 could be accommodated. Much of the literature around
school choice assumes that parents choose free]y' which schools to send their children to. Hoadley

(1999) discusses how this is not the case in many South African contexts. On the one hand she

53



outlines ways in which schools select students as much as students select schools, and on the other
hand outlines the extent to which students are constrained in their choices. Hoadley reports (1999: 15)
that ’

[tlhere are strategies at School A to draw high achievers from the surrounding primary
schools. Ten application forms for School A are sent to principals of the primary schools to be
given to the top ten achievers in grade 7. Several students reported having received these
forms.

The increased number of applicants not only allows the school to be more selective of students, but
also means that it can complete its registration process earlier and start the academic year sooner.

‘Hoadley writes that

[bly December 1997, the end of the school year, school A had a notice posted on the front
door saying “1998 Standard 6 full”. Whereas School B was sending letters to a number of
primary schools in the near community stating that places were still available for Standard 6
students. (1999:15) . '

At School B registration, for all standards, in 1998 continued into the second week of the first term
(1999:15). Only once registration was complete could the timetable be finalised. The timetable at
School A is finalised by the first day of school (matric mathematics teacher, personal communication,
July 1998). | |

According to the LPAS Report 1 (1998: 16) the students at School A appear to be of a slightly higher
socio-economic level than the students at School B '. Another social difference in the student
population described by Hoadley (1999: 8) is that

a large number of students at School B come from the Eastern Cape. There is a large influx of
students particularly at the grade 10 level from the Eastern Cape....The majority of students at
School A have received most of their schooling in the Western Cape.

Many of the migrant, Xhosa speaking students from the Eastern Cape do not have the required level
of Afrikaans, which is a compulsory subject, to pass, and students from many rural areas of the
Eastern Cape have had far less exposure to English both in and out of school. Many of these students
tend to move between the two areas, their family and other support networks are generally dispersed
and vulnerable. Hoadley (1999) adds that this leads to a larger proportion of educationally and

emotionally “at risk” students at School B.

According to Hoadley most students at School A indicated that it was their first choice of school

(1999:11). Their decision was based on the school’s reputation in the community. More than half the

! This is based on interviews around the personal histories of a sample of high and low achieving students at
each school.
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students at School B indicated that this was not their first choice of school, with many of these
students indicating that it was the only school at which they could find a place (Hoadley, 1999: 12).
This was especially true for the students from the Eastern Cape who arrived after the start of the

school year. .

4.1.2 Locational and visual features , A

The exterior of School A looks like a typical DET school building built in the 1980s. It has several
blocks of rooms. The first block is single story and houses the administrative functions of the school.
This is the only part of the school to have internal passages. The other blocks contain classrooms with
windows opening out onto the school grounds on the one side and doors and windows opening out
onto to external passages or verandahs on the other side. Similar external passages and stairwells link
the blocks. ‘

The one wall of the foyer of the administration block, at School A, was covered in posters detailing a
range of activities like computer training, music festivals, various government campaigns like
COLTS? and YEAST’. The posters appeared to be placed for both the students’ and teachers’ benefit.
On the other walls were examples of students’ artwork, each piece of artwork was signed and
mounted on cardboard. Much of the artwork was neither mounted straight nor hung straight. Two
secretaries were working in a room, which opened onto the foyer through a glass-fronted hatch.
Leading off from one side of the foyer was a furnished staff room, in which the walls were decorated
with framed art reproductions depicting township scenes. A cleaner was busy cleaning the reception
area. Leading off from the other side of the foyer was an internal passage which lead to a suite of
rooms with the following signs on the respective doors: secretaries’ office, principal’s office,
computer laboratory (I was told that the computers were for teachers to use to keep records, type up
tests and so on), conference room (which was apparently also for the use of teachers). On the
occasions that I visited the school, teachers were working on the computers in the computer room and
with individual or small groups of students in the conference room. Just inside the main entrance was
an open staff register on a small table. Teachers were required to sign it and note their time of arrival.
On the mornings that I went to the school few teachers arrived late. Before the teaching day started
the teachers and the headmaster met in the staff room. The headmaster spoke of “learners” and
“educators”, using the language of Curriculum 2005, although this was prior to implementation of

currculum change in the senior or further education phase“. This resonated with the matric class being

% Culture of Learning and Teaching in Schools, is run by the National Department of Education. It is an
umbrella term for a range of strategies since 1995, aimed at improving learning and teaching in schools.

* Year of Science and Technology, a campaign run in 1998 by the Department of Arts, Culture, Science and
Technology.

4 Grade 8 implementation of Curriculum 2005 is scheduled for January 2001.
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referred to as grade 12 on both the mark schedules’ and the student notebooks. By the time school
started, there were few teachers in the administration block and very few students were visible out of

class. By then several of the staff had enquired whether they could assist me.

Hoadley (1999: 12) writes that schools are assessed by the community according to the results of the
final matric examinations, which are published in the press and also spread verbally through informal
community networks. However, she addé that local communities also develop opinions on schools
"based on visible appearances. In this regard, School A (1999: 14) wés assessed by the community as
a good quality school on the basis of only a few students being seen outside of class during school

hours and that most of students were seen to be wearing uniforms.

School B has a new school building. The building does not have the usual township school design
with separate blocks of rooms. Internal passages have classrooms leading off on either side.
According to the matric mathematics teacher, the students “own” the classrooms: each class of
students are allocated a classroom in which they remain for most of the day, whilst the teachers move
around to give lessons in different classrooms. The names of the classes were scribbled on the doors
in large, rough handwriting in chalk, for example 10 B, 10 A. I saw no media up in the classrooms,
the desks appeared to be arranged randomly, but with a separate space and table for the teacher at the
front of the classrooms. The building has a number of rooms set aside for specialised functions, like
laboratories and a library, but these were as yet unfurnished and unutilized. It has a much greater
surface of the walls plastered and painted. However, there was nothing on the walls either for

information or for decoration.

The secretaries worked in an office which opened onto the foyer with an open a counter top. Their
office had a computer for each secretary, telephones (whose use they monitored strictly), a photocopy
machine and a duplicating machine, both of which the secretaries had difficulty working. On one
occasion one of the secretaries was typing a Standard 9 Science test with her screen visible for any
student or staff member to read as she typed. The secretaries did not appear to assist either staff or
students who crowded around the hatch opening for assistance. On either side of the foyer were
passages leading to a number of rooms which included a staff room, the principals office and a

number of other office, which were not marked out in any way.

There appeared to be large numbers of student and staff members in the administration section of the
school on all the occasions (which spanned different times on different days) I visited the school. The ‘

perception of students being out of class, at School B, is one that appears to be widely held. Hoadley

5 Mark schedules revealed that the students, who were in grade 12.1 in 1998, had almost all been in standard 9.1
in 1987.
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(1999: 14) reports that one of the ways in which a school is judged is on the number of studenté that

are seen to be out of class. As one student wrote in the school magazine,

[tthe children who come late are puttihg our school in shame and disgrace because the
community is watching them and saying bad words about the school. (Hoadley, 1999: 14)

There also appeared to be a greater number of students in a greater variety of permutations of school
uniform and other everyday clothes than at School A. None of the staff seemed to take any interest in

why there would be a stranger at their school.

4. 1.3. The organisation of the Standard 10/Grade 12 classes and teachers
The mathematics teacher at School A reported that only students who have completed standard 9 at
the school are allowed into Standard 10/Grade 12: no new students are permitted into the Standard

10/Grade 12 class and matrics who fail are not allowed to reregister at the school.’

The Standard 10/Grade 12 students at School A were easily distinguishable from the rest of the
students, since they wore a tracksuits v?hich were cut from a different cloth and with a different
pattern to fhe tracksuit tops worn by the rest of the school. On the back of the tops v?as embroidered
“Matric School A 1998”. On the front each top was embroidered the name of the student to whom it

belonged.

The Standard 10/Grade 12 mathematics teacher reported “we treat our matrics special.” All Standard
10/Grade 12 students had a mathematiés textbook, but only about half the rest of the students had |
“textbooks, since the other students were required to pay for their textbooks, and many of them could
not afford them. o

According to my informant, the most dedicated and experienced teachers at Schooi A, are allocated
the Standard 10/Grade 12 classes to teach. Matrics are strongly encouraged to attend Saturday classes,
organised by a range of projects such as PROTEC (Programme for Technological Careers), SAILI
(Scientific and Industrial Leadership Initiative), SAIRR (Sduth African Institute of Race Relations),
and only a few of them do not attend some of these classes. Three times duﬁng the matric year the
principal and the matric teachers meet with the matric students to motivate them. He spoke of how at
these meeting students are encouraged to “uphold the good results of the school” and that it is

impressed upon them thét-they “don’t want to be known as the group who lets the standards drop”.

§ According to Hoadley (1999: 15) both schools have a policy of not enrolling students who have not previously
been at their school into matric. However, in practice new students are enrolled in the matric classes at School
B. :
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Students are given advice about how much time to set aside to study, how to draw up and implement
study timetables. Each student’s study timetable is checked. The principal and staff also meet with
the parents of the matrics several times over the year and discuss issues such as “attendance, the
importance of homework, how much time students should spend studying, relieving students of

domestic chores” and so forth.

At School B the Standard 10/Grade 12 mathematics teacher was in her first year of teaching. She
arrived in the school in April. She felt that Standard 10/Grade 12 students ought to be taught by a
more experienced teacher (at many schools, including School A, she would not have been allocated
Standard 10/Grade 12 classes). She added that the 1998 standard 9 class only got a mathematics
teacher in August and said that few of the matrics attend Saturday classes; she estimated that less than

~ 25% attend Saturday classes.

4.1.4 Differentiation and specialisation

As the sections (4.1.1; 4.1.2 & 4.1.3) above indicate, the time, space, people and their interactions are
structured differently at the two schools. At School A there is a much greater specialisation of space
and time. Similarly there is a greater differentiation of students and teachers within the school. There
is a high level of selection of which students are permitted to enroll at the school. Not only do school
uniforms distinguish School A students from other members of the community, but the matric
tracksuits differentiate these students from the rest of the school and each student is regarded as
special enough to have their own name embroidered on their tracksuit top. Similarly, the signed
student artwork hanging in the foyer indicates a level of individualisation of identity. Specialisation of
identity is visually apparent at a number of levels in school A. As discussed in Chapter 2, Daniels
(1989, 1995) argues that both locational features and student texts are revealing of the privileged

pedagogy at a school. He writes,

[rlesearch suggests that the grammar of the pedagogic practice of the school is both revealed
and relayed indirectly by the visual representations of significant texts. (Daniels, 1989: 123)

It can be argued that at School A the matric students themselves are presented as “exemplary texts™:

as models towards which the other students can aspire.
Not only are students’ time and roles specialised within school time at School A, but as the discussion

of the meetings with students and parents indicates, students and parents are advised how to and

cajoled into specialising the students time and roles out of school time.

In comparing the two schools, the structuring of time and space at school A displays a more intense

specialisation and division of labour: there is greater scope for the development of individual
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identities. School A can be said to display a relatively higher degree of organic solidarity. At School B
there is a lower degree of specialisation of time and space and the forms of interaction displayed are a

relatively more intense tendency towards mechanical solidarity.

4.1.5 School results: an index of differential degrees of specialisation
The marked differences in the students’ matriculation results have already been stated. This marked
difference is less apparent when results across all the grades are reflected.

Table 4.1 Percentages pass rate of students, adapted from LPAS Report 1 (1998: 19).

Pass rates in 1997
School B School A
Standard 6 / Grade 8 69 % _ 59 %
Standard 7/ Grade 9 78 % 59 %
Standard 8/ Grade 10 57 % 63 %
Standard 9/ Grade 11 65 % 3%
Standard 10/ Grade 12 27 % 86 %

In the lower standards the pass rate at School B was higher than at School A, The pass rate at School
B dropped in Standard 8/ Grade 10. This has been explained as beihg due to an influx of students |
from the Eastern Cape. The pass rate at School B dropped even more dramatically in the final
examination. In contrast, the pass rates at School A increased steadily. It is possible that at School A
more of the school’s resources and expertise were focussed on the higher standards (LPAS Report 1,
1998: 20), which véould concur with what the mathematics teacher said about the matric teachers and
the matrics having textbooks. This could work in combination with “a.sorting process at the lower
levels in order to optimise the performance of students at the higher levels” (LPAS Report 1, 1998:
20). Another interpretation might be that the standard at School B is below what it cught to be and
that this only becomes apparent in the final matriculation examination. For example, the mathematics
teacher at School B remarked that the Standard 10/Grade 12 June exam was based mostly on Std
9/Grade 11 work. In terms of the model of organic and mechanical solidarity, one could also say that
at School B there is less of an attempt to distribute the students. Since a stronger form of mechanical
solidérity prevails at the school, more students are allowed to pass, rather than disrupting the social
bonds by more widely distributing the students according to marks. At Schooi A there is a stronger
tendency towards organic solidarity, which is less disrupted by students having a wider distribution of

results.
4,1.6 Subject choice: limitations on specialisation

At both schools students decide, from the subjects offered, on their own subject combinations.

According to the mathematics teachers, students are placed in classes according to subject choice.
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The mathematics teacher at School A reported that the class lists are not in good enough order for the
teachers to be able to.influence or advise students on which subjects they should do. He explained that
the students themselves choose which subject combinations they would like to do. He reported that
the students stand next to their friends on registration day. They choose subject combinations based

on what their friends choose. Once the class is full they have to choose different subject combinations.

This contrasts strongly with the degree of preparation that goes into the streaming of students m more
middle class schools. For example, many schools in middle class areas have strict school policies on
subject choice. Careful streaming of students into subject choices is largely aimed at enabling them to
achieve good results in their final school leaving examinations. Since these examination results are
public, successful schools génerally have more applicants for enrolment and are thus able to select
students who are more likely to achieve well and a Spiral of success is established. The most
commonly used mechanism for differentiating between students are subject based exams and test
results which act as a mechanism for the dispersal of students across a range of marks. Many schools
subject students to aptitude tests, which together with exam and test results become translated into

hierarchies of intelligence. At many schools there is almost constant surveillance of achievement,

“which works to specialise consciousness. This is then linked jn with school policies on subject choice.

At both of the study schools there are no school policies about subject choice. There appears to be no
attempt by the schools to dovetail the distribution of students according to subject specific exam
results with a distribution of students according to subject choice. This can be read as an attempt by
teachers not to differentiate students, which in turn can be read as attempts to not disturb the strong
communal bonds between students. Although School A social relations show a greater tendency
towards orgaﬁic solidarity than those at School B, these categories are used only relative to each other
here. They are not static and essential categories. In relation to more middle class schools, one could
say that ‘both schools display a stronger tendency towards mechanical solidarity. In general middle
class institutions have a greater tendency towards organic solidarity and wcjrking class institutions a
greater tendency toward mechanical solidarity. However, at both schools the teachers advise the
students whether to do subjects on the higher, standard or lower grade. For example at School A,

students are only allowed to do subjects on the higher grade if their total aggregate is more than 720.

It might seem surprising that students are placed into subject grades on the basis of their aggregates,
and not on the basis of the subject specific results. Once again this is interpreted as indicating that at
School A the relations of organic solidarity are relatively weak, and that too strong a differentiation
between students and too strong a specialisation of consciousness is more likely to disrupt the

communal relations than the dispersal of the aggregated self. Subject performance based distribution

60



might do more violence to the communal relations than overall performance based distribution. To

insert a weak disruption of the communal identity is more likely to minimise resistance.

At both schools the number of students who enroll for mathematics on the higher grade is very small.
So all mathematics students attend the standard grade lessons and those doing higher grade are
expected to attend extra lessons in the afternoons. At each of the schools there had initially been a
small group of higher grade students but the mathematics teachers reported that these students had
stopped coming to the afternoon classes and so all the students would register for their final

mathematics exam on the standard grade.
4.2 The notebooks

4.2.1 The potential role of the notebooks as a technology for the induction of students into school
discourses

Before embarking on an analysis of the notebooks, one might ask what are the potential roles that
notebooks play in the induction of students into schooling préctices and discourses. In school
mathematics, notebooks are an aid to memory in at least two different ways, Notebooks allow
students to set down externally the steps in a calculation. This frees the students from holding the
previous sequences of the transformation in memory and allows them to concentrate on the present
transformation of the calculation. Notebooks alsé) serve as a record of problem types and a toolkit of
 solutions to which students can refer in preparation for the examination. In this sense they signify, for
the student, an instantiation of the parameters of the discourse at a particular stage. As an alternative
technology to notebooks, the use of a slate made much more sense in periods where students had
~ direct access to a master. In these forms of organisation of education the privileged discourse was
embodied in the master and the apprentice had direct access to the person and hence the discourse
over time. This required large amounts of contact time between the apprentice and the master.
However, with mass schooling this contact time is reduced and is shared by large numbers of
~ students. Strategies to deal with this reduction in contact time included a range of management and
surveillance techniques as well as the development of particular specialisations of space and time
(Foucault, 1979; Bernstein, 1990, 1996). Other developments included the provision of textbooks to
students. These acted as an artificial replacement of the master, with the role of the teacher then
changing to include the responsibility to skill students in accessing knowledge from the textbook. One
of these strategies is to develop the notebook into a proto-type reference, which contains an evaluated
record of the student’s attempts to produce the privileged performance. This allows students to learn
to reference their own notebooks as an initial step to gain access to the privileged discourse. This role
of notebooks becomes even more important where there is a lack of textbooks or a history of a lack of

textbooks, since students are either physically unable to have access to textbooks, or the students and

61




teachers have not been inducted into a practice of referencing books. Where teachers’ authority is
under threat, as for example it has been, albeit in different ways, in the majority of South African
schools for the past 50 years, teachers may tend towards asserting themselves as the embodiment of
thg privileged discourse and may not induct students into a practice of referring to textbooks. In these
situations the role of the notebook as the representation of the legitimate text is often strengthened. On
the other hand notebooks represent a physical form of the student’s performance which allows for the
evaluation of the performance. They also serve as a record of the student’s attempt to construct the
criteria for the production of legitimate text. It is this record of how the student’s attempt to construct
the criteria for the production of legitimate text (this record over time of students attempts to develop
the required recognition and realisation rules) that makes notebooks valuable objects of analysis, since

they provide form of recording of the privileged forms of pedagogy in any particular context.

4.2.2 Macro-structural differences in the notebooks

At School B all the students took down notes (which were prirharily in the form of exposition and
exemplars) at the back of their books, working from the last page forwards. They did practice
examples in the front of their books. It was only the occasional features like the “mini — test” where
there was some variation in placement, however, all students wrote out the memoranda to these at the

back of their books.

At School A there was more variation in where students wrote up their work. However, most students
appeared to write only the section on Analytic Geometry at the back of their books and wrote all other

sections (Logs, Sequences and Series, Trigonometry, Calculus) at the front of their books.

At both schools students punctuated their work into sections with dates, although often different
students appeared to do the same sections of work on different days. Most of the students (the high
achieving male students were often the exception) also marked out different sections of work with

various headings such as the name of the sub-topic, for example “straight lines”, “point of

Y, $4¢ 92, 4%

intersection”; “circle — centre origin”; “parallel and perpendicular lines”, and the type of work, for

¥ 3

example “examples”, “classwork”, “homework”, “corrections”.

4.2.3 Categorising and quantifying the differences

In the following section [ do a quzintitative comparison of notebooks of one student from each school.
From each school I have selected the student who appears to take down the most detailed notes from
the teacher and who writes out solutions in the most detail, to compare the amounts of different types

of text in the student productions. I have used the following éategories and ways of quantifying the
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. 7 : . ipn
text’s: number of days spent on the topic; exposition and exemplars: number of practice examples
8 I 33 .
done’; and number of-pages of “other types of work. For the purposes of comparison I have listed the

various mathematical topics in the same sequence, although, as discussed elsewhere, the sequencing

of work was not the same at the two schools.

Table 4.2: Selection and pacing differences at School A and School B, as reflected in the student notebooks °

Mathematical | Total number of Total number | Pages of exposition Number Other pages
topic days spent of pages and exemplars of practice
examples

School School School | School School Schoot School School School School
B A B A B A B A B A

Logarithms 28 14 30 12 19 <1 13 1 43 3. | 2
: - Assign- Tricks
ments and tips,
and Test
minitest Memo

Sequencesand | 18 | 20 | 27 101 20 | Vawmeay | 20 | 54
Series » + 1 halfway |
: through

Analytic | 10 20 20 23 12 2 initialty 27 50

Geometry + 1 page

summary
towards the
end of the
section

Calculus 10 7 23 11 12 3: 28 23
1 page of
formulae,
1 page of

exposition,
1 page of
exemplars

7 Bernstein defines text as including “curriculum, pedagogic practice, but also any pedagogic representation,
spoken, written, visual, postural, sartorial, spatial”. (1990: 175). However, this study limits itself only to a focus
of student productions, not because this is the only aspect of text but because it is one aspect of pedagogic text
that is useful to analyse. I use the term “student productions™ to indicate that this is only one aspect of text.

¥ This was, initially analyzed in terms of pages covered; it became apparent that this was not a reliable method
of quantifying the work. The students sometimes wrote out questions in one place in their notebooks and wrote
out the calculations in other places. Counting pages also does not take account of where students write out
“corrections”. The students often left spaces for unfinished work in one place and would repeat this work at a
later date. Also one of the four students did some sections of work twice both at the front and the back of her
book. It appears as if the calculations at the back of her book were done first, since they follow the exposition,

- and are labeled homework, also a few examples at the back of the book are incorrect, but are correct at the front
of the book.

® The sequencing of topics of work at the two schools was different. For the purposes of comparison Table 4.2
shows the work in the order done at School B. The topic trigonometry is not reflected as this was only done at
School A: it is discussed further in section 5.3.
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4.2.4 Comments on Logarithms

At School B they spent twice as much time on Logarithms, yet students at School A did three timeé
the number of practice examples. The more dramatic differences are, however, shown in the number
of pages spent on the combined topics of exposition and exemplars and “other”: School B students
write 22 pages of “notes” (exposition, exemplars, assignments, mini-tests and their memoranda) while
at School A they write less than 3 pages. Students at School B wrote more than seven times more
“notes” in this section of work. The bulk of this was in the form of exposition and exemplars used to
introduce each sub-topic. At School A ‘ﬁicks and tips’ and the test memorandum were done at the end

of the topic.

4.2.5 Comments on Analytic Geometry

At School B students only spent half the time on Analytic Geometry as they did at School A. Similar
subtopics were covered, eXcept ‘that at School A the students also dealt with how to calculate
. equations of a tangent to the circle, which was included in all their general revision problems at the
end of the topic. At School B students did a little over half the number of practice examples that were
done at School A. However, the last examples done at School A were of a composite nature requiring
many sub-calculations. The students at School B did not do this sort of composite calculation. This
has the effect of masking the fact that the students at School A did many more calculations, since each
of the many sub-calculations were similar to one calculation done by the School B students. Although
at both schools the students used similar numbers of pages, at School B about three times as much

space was dedicated to exposition and exemplars, which were used to introduce the sub-topics.

4.2.6 Comments on Calculus

Both schools covered similar sub-topics, namely limits, average gradients, derivatives, laws of
differentiation, but at School A they also dealt with cubic graphs. School B spent about 1,4 times as
much time on this topic, and did 1,2 times as many practice examples. However, the pattern of more
time and space béing spent on exposition and exemplars is still evident, with School B spending 3
times as much space on exposition and exemplars. Again, at School B this was done as the start of
each s_ubsection, whereas with School A more than 1/3 of this was in the form of a summary towards

the end of the topic.
4.2.7 Trigonometry

The students at School B did not do any Trigonometry. In Chapter 5 (section 5.3) I anélyse the
Trigonometry notes, in particular the Trigonometry graphs of the students at School A.
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4.2.8 Detailed analysis of student productions on Sequences and Series

Similar amounts of time were spent covering this topic at each school. However, this more detailed
analysis aims to show that different types of text are privileged at each of the schools. The bulk of
each student’s productions at School B consist of exposition and exemplars (20 out of 27 pages or 75
%), whilst the bulk of each students productions at School A consist of practice examples (8 ¥ out of R
10 pages or 85 %). At School B students do 20 practice examples, while at School A they did 54. The
students at School A did 2,7 times the number of practice examples that the students at School B did.

In Appendix 2 (pages 125 - 134) I have included the productions on this topic by 4 students.
Comparing the student productions with each other, it can be seen that except for the occasional errors

and random words, they are identical, despite the students being in 3 different classes.

The mathematics teacher at School B reported that she would like the students to have their own
copies of Understanding Mathematics. Tn Appendix 3 (pages 135 - 137) I have incluaed a copy of the
initial section of the sub-topic Arithmetic Sequences from Understanding Mathematics, which
consists of exposition and exemplars and the first set of exercises questions, to allow the reader to

compare the content of this section of the textbook with the student productions.

Comparing the student productions with the textbook, it can be seen that they are almost identical.
The greatest differences (apart from the layout of the pages) are the additions of the following in the
student productions: the heading “definition”, in the initial paragraph, the two line note about finite
numbers and the heading “how to solve a problem if the sequence is not given” above exemplar 6,
two lines of extra calculation in exemplar 6; and the omission of the explanation of the symbol T, and
ekemplar 7. The student productions include the entire exposition and all the exemplars, (except
exemplar number 7 and exemplar 4 is not fully worked out for them). Apart from the exposition and
exemplar, the student productions contain the first 4 questions of Exercise 3.1. These calculations,
together with exemplar 4, are reproduced in the front of all 4 students’ notebooks. The student
productions then reflect some revision of Logarithms and Exponents and Test 1, which also deals with

logaritllms.and exponents, before proceeding to the next topic.

All 5 subtopics on sequences and series follow a similar pattern. The bulk of the student productions
consist of the exposition and exemplars, almost word perfect from Understanding Mathematics,

followed by between 2 and 5 practice examples for the students to solve.
In all other sections of work covered, except for the first topic, which was logarithms, similar patterns

can be discerned in the student notebooks. The extensive sections of exposition and exemplars come

directly from Understanding Mathematics. In similar ways, students copy down the entire section of
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exposition and most of the exemplars. They then calculate only a few practice examples'® (see
Appendix 5 (page 140) for a list of the sections of exemplars and exposition from Understanding

Mathematics reproduced in the student notebooks).

The mathematics teacher reported that once a week she gives the students a tutorial based on past
papers. This was obviously an ideal that she would have liked to have implemented, since there is
little evidence in the student notebooks of such regular tutorials. She added that the biggest problem
that they have is time. She suggested that this was because of her own inexperience, but did also
indicate that student attendance was poor. She added that she used a variety of books to teach from
including the following: Cla&sroom Mathematics, Understanding Mathe}mtics, Dynamic Maths, Just
mathematics and the compilation of exam questions, Pythagorus and its teacher guides. However, as
discussed above there is little evidence in the Student notebooks that she used any resource other than

Understanding Mathematics.

In the section above it can be seen how the teacher at School B draws heavily on the textbook
Understanding Mathematics. However, although the teacher draws so heavily on the textbook, she,
like all teachers, makes selections from the textbook and she sequences and paées the work differently
from the textbook. For example the textbook presents the subtopics in the following order: Arithmetic
Sequences, Arithmetic Series, Geometric Sequences, Geometric Series, (the sum to infinity of a
geometric sequence: HG only), Sigma Notation A(more problems on sequences and series: HG only).
The teacher presents the sub topics in the following order: Arithmetic Sequences, Geometric
. Sequences, Arithmetic Series, Geometric Series, Sigma Notation. Table 4.3 presents a breakdown
and quantification of the types of work in Understanding Mathematics on the topic sequences and

series compared with those done in the student productions in the notebooks.

' The student B1, whose productions were part of the basis of Table 4.3, tends to have more practice examples
than other student productions at School B. This is especially the case after the June examination, as discussed
in section 5.2.
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Table 4.3: Pacing differences in the topic Sequences and Series between Understanding Mathematics and the
student productions in their notebooks at School B,

W

Sub topic X Pages of exposition Number of Exemplars Exercise questions /
' practice examples
Textbook'' | School B | Textbook | School B Textbook | School B
Arithmetic Sequences i 1,5 7 6 21 5
Arithmetic Series % 15 4 4 28 3
Geometric Sequences - Y 1 4 4 20 p
Geometric Series Ya 1 4 i 22 5
Sigma Notation Y4 a5 4 2 13 5
| Standard
Grade + 5
Higher
Grade
Total 3 535 23 17 104 5G + 20
B 5HG

In Table 4.3 it is meaningless to compare the number of pages spent on exposition in the textbook and
the notebooks for any topic, since the size of the font in the textbook and the size of the student
handwriting are so different. However, these numbers are recorded to allow for proportional
comparison of the ratio of exposition: exemplars: practice questions within any one sub-topic across

the student notebooks and the textbook.

In total there are approximately 4,5 times as many practice questions or exercise examples as there are
exemplars in Understanding Mathematics. At School B students copied down 17 exemplars and
calculated 20 practice questions: an almost equal number of exemplars and practice questions.
Although the teacher at School B, relies extensively on the expository notes and exemplars from
Understanding Mathematics for inducting the students into each section of work, she disrupts the
pacing of the textbook by re-organising the ratio of expository material and exemplars to practice

examples: she vastly reduces the proportion of practice examples that is given to students.

Appendix 4 (pages 138 & 139) contains a copy of one students’ productions on the topic Arithmetic
Sequences from School A. This contrasts strongly with the student productions at School B in that
much less space is dedicated to exposition and exemplars and students do many more practice
examples. The extensive narrative exposition that occurs in the student productions at School B is

missing. This difference is even more marked when comparing the entire sections of sequences and

" The textbook here is Understanding Mathematics.
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series. As mentioned above, except for writing out the various formulae for geometric sequences,
arithmetric series, geometric series and a brief explanation of sigma notion, there is only one further

page of exposition, which comes halfway through this topic of work.

4.2.9 Comparing the selection, sequencing and pacing of mathematics at the two schools

At School A, students tend rather to be given a few laws or definitions to use as resources for the

production of legitimate texts. The notes, summaries and tricks and tips, are given either halfway into
the topic or more commonly just before they end a section of work. This can be interpreted as the

teacher letting the students learn by developing a toolkit of examples ‘and then drawing this

knowledge together before allowing them to do the final more “applied examples” (which are

sometimes examples from past exam papers or equivalent types of problems). In the initial stages of

any topic and sub-topic, their work is broken up into small sections and subtopics, when they do the

last sections of the topic (exam type questions) they are expected to draw on their knowledge of all

the sections. The teacher explained that he used past exam paperé to teach from. However, the day to

day organisation in the student productions, which are generally broken down into separate subwtopicsA
for the bulk of the notes, tends to resonate with the structuring of sub-topics of a textbook or a

syllabus document rather than the way that exam questions tend to integrate selections of these sub-

topics. It is only in the last section in each topic at this school, that students calculate composite

questions, which are more similar to exam type questions. The student productions indicate that

perhaps the teacher would like to, or feels that he ought to teach matrics by letting them work through

past exam papers, but that the students spend a fair proportion of their time first having their learning

structured by the textbook. Although, as discussed later, the selection, sequencing and pacing of the

practice examples from the textbook appear to be done within the context of the requirements of the

final school examination. One can infer that learning by doing calculations is privileged at School A.

In contrast the students at School B spent a iot of time (and space in their notebooks) initially in each
section and subsection of work writing out exposition and exemplars. The teacher appears to perceive
the students as not yet ready to understand these laws without noting substantial explanatory
narratives and being led through many instantiations of these as exemplars. The School B matric
mathematics teacher appears to defer students’ moment of readiness and spends far more time
inducting the students into the topic through narrative exposition and exemplars. There is practically
no paraphrésis of the exposition and exemplars in the textbook and students have little chance to
apply what they have learnt through other practice examples. The teacher at School B indicated in the
interview that shé felt a little underprepared to teach the matrics. She feels that it would be better if
they had an experienced teacher who could “summarise what they need to do and make it shorter and
simpler”. She felt that her explanations were “too complicated”. This mathematics teaéher also felt

that Classroom Mathematics was also “too complicated.” She felt that it would be better if they had
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Understanding Mathematics. Recall that the teacher is in her first year of teaching. She indicated that
she felt insecure about her own competence. In much of the discourse of contemporary teacher
training much emphasis is placed on developing students understanding, while teaching students to
implement a variety of algorithms is devalued. The teacher is deferring her authority to that of the
“expert” narrative developed in the textbook, in order to develop the students understanding of the

various mathematical topics.

In order to simulate productivity, the teacher at School B reproduces particular aspects of the textbook
on the board. She is using the exposition and exemplars from Understanding Mathematics as a
prosthetic (a tool which can be transported from situation to situation without changing it, which is
believed to compensate for perceived absences or disabilities). It appears that she reproduces the
exposition and exemplars frorh:Understanding Mathematics on the board, for students to transcribe
into their notebooks. It is these sections of the textbook, which constitute the basis of the privileged
text. Both Eco (1990) and Dowling (1998) draw on Lotman to differentiate between a grammar
oriented and a text oriented approach to learning. The teacher at School B appears to be privileging a
text oriented approach. » V
Lotman introduces, even within the same culture, a difference between grammatical learning
and textual learning. Cultures can be governed by a system of rules or a repertoire of texts
imposing models of behaviour. In the former category, texts are generated by combinations of
discrete units and are judged correct or incorrect according to their conformity of the
combinatorial rules. In the latter category, society generates texts, which constitute macro-
units from which rules can eventually be inferred, but which initially and most importantly
propose models to be followed and imitated. A grammar-oriented culture depends on
“Handbooks” while a text-oriented society depends on “The Book”. A handbook is a text,
generated by an as-yet-unknown rule which, once analyzed and reduced to a handbook from,

~ can suggest new ways of producing further texts. (Eco, 1990: xi)'?

The process of students reproducing this privileged text in their notebooks appears to represent, to the
teacher at School B; the process of them acquiring the text. In this way a strong text orientation is
develéped. The students are not given much opportunity to develop a fluency in the manipulation of
the techniques, which is what is assessed in the examination. Nor is it likely that they would develop a

deep understanding of the mathematical topics.

12 Dowling (1998: 90, 91) suggests that Lotman sees text and grammar orientations as evolutionary forms of
society. However, Eco(1990) writes that “Lotman was and is aware of the fact that no historical period has a
sole cultural code ... and that in any culture there exists simultaneously various codes.” (Eco, 1990: x)
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At both schools there is a strong text orientation, although at School A there is a relative tendency
towards a grammar orientation. This does not only happen within the matric mathematics classroom.
One way to deal with a strong text orientation to produce its opposite is to hold up exemplary texts as
ideals to which the other students can aim. The diéplay of mounted student artwork is one such an
example of exemplary texts, the matrics themselves at School A become constructed as another such
text. The matric uniform becomes a form of display, a sign of the achievement to which the other

- students can aim. They are marked out as a form of ideal or exemplary text.

~ At School A the students plunge straight into calculations within each sub-topic. At School A students
do many examples, they appear to be expected to solve the bulk of the problems themselves once they
have some sort of rule, law or definition. They appear to be generating a universe of tokens, or a
toolkit of techniques. This does not necessarily prepare them for the type of problem met in the exam,
nor does it necessarily induct them into mathematical discourse. However, there may well be some
students who are able to generalise from the examples and apply versions of the practiced techniques
to the problems met in the examination, and perhaps even some who are able to develop am
understanding of the discourse from the typology of problems. In the final matriculation mathematics
examinations, more especially when students enroll for the examinations on the Standard Grade, there
~ is little that demands access to the grammar of the discourse: students are seldom asked to explain.
how a technique was generated, and they are seldom asked to generate new techniques. What is
evaluated is students’ fluency with certain techniques. After giving the smdgnts plenty of practice
with techniques within each sub-topic, the teacher sumrharised the techniques along with the main
definitions and laws to constitute general rules and in so doing does attempt to draw students into a
privileged discourse rather than merely.presenting them with a privileged text. The final sets of more
applied exam type questions give students the opportunity to check their ability to make translations

within this discourse.

~ As discussed earlier, School A, has a strong orientation towards the final examination, It is possible
for Standard 10/Grade 12 students, especially standard grade Standard 10/Grade 12 students to pass
and do well in the examination if they know enough techniques to be able to solve many of the
examination questions. This teacher appéérs to see his task as helping as many of the students as
possiﬁle to pass and achieve rcaéonable results in the examination. For him, it appears that student
performance in the examination forms the major criterion against which both he and the students will
be evaluated. The examination provides the framéwork for how he teaches in class. Although he
claimed that he teaches from past exam papers this is not done in isolation. One might surmise that his
“assessment of students predisposes him to first make them work through examples from the textbook.
Once students have developed fluency with the basic algorithms and techniques, he summarises the -

work before ending each with composite exam type problems. This indicates that he is attempting to
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develop a toolkit of techniques for students to reproduce in the examination, although the structuring
of a textbook is apparent in the foreground of the student productions: work is broken up into small
sub-topics and the way in which students number their work indicates that practice questions are taken
from a textbook. It appears that this teacher’s selection, sequencing and pacing of the work is driven
by the requirements of the final examinzition. This teacher did his teacher training in an Education
Faculty at an English mediﬁm university, with a predominantly liberal influence, whicﬁ would have
privileged a form of constructivism. However, this would not necessarily have resonated with his own
school learning experience. He has been teaching matric students, primarily standard grade students,
for several years which would mean that there would be some pressure on him to structure his
teaching according to the requirements of the examination. Moreover, the strong influence of
constructivism had, not yei in 1998, made itself felt on the teaching and learning of mathematics in
standards 8 — 10 at the majority of schools. His own learning and teaching experiences resonate with
the form of regulative discourse dominant at the school, and it is this that probably sets the parameters
for his selection, sequencing and pacing of the work and hence the development of the instructional

discourse in his classes.

In contrast with developing the students’ fluency with techniques, the teacher at School B appears to
want to develop student’s understanding of the various mathematical topics. One could interpret her
focﬁs on developing students’ understanding as being a result of her recent teacher training: she only
qualified in 1997. Much of the focus of her training is likely to have been framed within a broadly
constructivist approach, which would have emphasized that it is important to develop students
‘understanding, and that getting the calculations right is not enough. Morais (1989) suggests that
teacher experience is partially productive of learning context. She suggests that teacher experience
within one context can amplify or dampen other contextual factors at a site of learning. At school B,
the teacher appéars to be concerned that students understand the meaning behind the -
calculations/algorithms. For her the object of mathematics must be clear to the students. This provides

an example of how elements of the pedagogic recontextualising field, through a reinterpretation of the

theory of instruction, can have an impact on local pedagogic practice. The teacher’s approach at
School B, of reproducing elements of the textbook, may appear to conflict with current dominant -
- notions of student self discovery and active participation. However, earlier it was suggested that

School B displays a stronger tendency towards mechanical solidarity. In a situation of mechanical

solidarity where the division of labour is less strongly marked out, a text orientation is less likely to be
disruptive of the strong communal relations. Reproducing “The Eook" reduces the focus on individual
performance and minimizes the differentiation of students. In a situation in which the division of
labour resonates more strongly with organic solidarity, a stronger tendency towards a grammar
orientation is less likely to be disruptive of strong communal social relations. In this way the form of

pedagogic practice that develops contains elements of the teachers experiences (potentially_her o
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school learning experience) which are recontextualised within context of learning. As Bernstein
(1990, 1996) suggests the regulative discourse dominates the instructional discourse. The selection,
sequencing and pacing of the work at School B appears to be driven by both the strong relations of
mechanical solidarity and by the teacher’s desire to develop students’ understanding of the

mathematics. Since she feels insecure about herself as the expert authority, she defers to the expert

authority represented by the textbook. However, her belief in the importance of students’
understanding means that she, as all teacher’s will, makes a further selection and changes the
sequencing and pacing developed in the textbook. The driving force behind her selection, sequencing
and pacing of the learning is her objective for students to learn by understanding rather than by

practice and she uses elements of the textbook to achieve this.

4.3 Describing the differences in pedagogic modalities using the analytic concepts of
classification and framing V

When comparing the two schools in terms of classification and framing values it must be stressed that
these values and terms are used to describe relative differences, so for example, where one might say
. that School A shows relatively stronger external values of claséification, this is only in contrast to
School B. If School A were to be contrasted to, for example, a private school in another area, one
might say that relatively its values of external classification were weaker. Similarly one needs té bear
in mind those parameters of state schooling which are prescribed by the curriculum, for example the
following features of what were in 1997 defined as “high/secondary” schools were set: minimum

school hours; the wearing of uniforms; the‘ minirhum number of subjects to be taken by students; the

-

the syllabus to bg W&hﬁmmmahl&subjecbm—eaehmyw of h;gh/ggcgm@g_ry school These

features certainly impact on the way in which state schools are internally and externally classified.

But, as Bernstein remarks:

‘what is reproduced in schools may itself be subject to recontextualising principles arising out
of the specific context of a given school and the effectiveness of external control over the
reproduction of official pedagogic discourse. Further, what is reproduced may be affected by
the power relationships of the recontextualizing field between the school and the primary
- cultural context of the acquirer (family/community/peer relations). (1990: 199)

Although certain features of state schools may be prescribed by the curriculum, the manner in which .

these are implemented differs from school to school. Variations in how issues of power and control

are manifested in the prescribed and non-prescribed features-of-school-give rise_to-different-forms-ef—

edagogic modality. In this section I redescribe the differences in pedagogic modality of the two

schools in terms of internal and external classification and framing variables.
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It has been discussed that, at School A the students spendW(smdents and teachers
are more likely to arrive on time and stay at school for the full school day), students are under greater
pressure (not necessarily in a coercive sense), to thich clearly marks them out as
particular members of the community, at least duriné school hours) than the students at School B. The
categories of school and community are more clearly differentiated at School A than at School B. In

. this sense one can say that the external values of classification are stronger at School A.

The architectural features of the two school buildings are designed to specialise space to different

_Elggge_e_s,. At School B the building is designed to allow for a greater specialisation of space and
function than at School A: there are more rooms designed for special functions such as the indoor
“guad” which doubles as a school hall, the technelogy room, library. The differences in architecture
are a manifestation of the‘different dominant social regulations in the mid 1980s and late 1990s. The
state is a macro agency of symbolic control: the change in governments in the early 1990s had an
impact on educational policy from the late 1990§13, this is reflected not only in syllabus changes but in
a range of other policy changes including the design of school buildings. The design of the building at
School B should allow for a more strongly pronounced internal classification. However, in practice,
the internal spaces at School A are more clearly differentiated from each other: the arrangement of
furniture, door signs and wall displays (such as artwork and posters) mark out the internal usage of
different spaces far more clearly at School A than at School B. Even the matric students are marked
out as different to the other students: they represent an ideal to aim towards. At School A the teacher’s
“own” the élassroom, that is each teacher is allocated a room, and when the students are to be tanght

by that particular teacher, they are required to move to his/her classroom..This can be read as allowing

for a greater internal classification. Not only is the teacher %dentiﬁed with the subject but so too is the~

classroom. Whereas at School B, it is ohly the teacher who acts as the marker between one subject
\_-4-"’/_—_———‘

and the next, all subjects get taught within the same classroom students stay in the same class and

PR ety

In order to explain why the internal and external classification values at School A are much greater,

one can examine the framing values. At Schobl A the external framing values are much higher than at
School B. The school management-asserts its control in maintaining not only the time, sp@m@_ﬁg&_ﬂ

of the school identity as different to, non-school txme, text and space, but,liﬁaismestabhshes the,s;;hmq,l\__\

as different to other schools in a powerful way.

——

13 previously policy and curricula for black South Africans were designed to limit the degree of specialisation
relative to the education designed for white South Africans. After the change of government in the 1990s
changes in educational pohcy and curricula were aimed at all school students receiving the same opportunities
to specialise.
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The recruitment of successful students, the non-acceptance of students from outside the school into

-the matric year are all indications of a_strong f of external framing. The attempt by the principal

and matric teachers to command students’ out of school time for studying is a further example of how
M

muclistronger the external framing is at School A than at School B. This results in a stronger external

and internal classification, for example one assumes that most of the posters that are displayed at
School A are also sent to School B. However, they are not displayed at School B. In this way a control

function of the transmitters is not taken up and in this process of weakening the framing values, the

internal classification values are weakened. -

The fact that the teachers ‘own’ the classrooms at School A might set up possibility for greater

Wﬁg, in terms of locationary factors, allowing the teacher to have greater control over the

organisation of the space ‘within the classrooms. Similarly the fact that the students ‘own’ the

classroom at School B, might allow for the dmnmskzr’llg'_gf__lptemal framing, allowing the students

more control of the furniture and space within the classroom. Although the desks did appear to be .
placed randomly within the classrooms at School B, there was no evidence of them being placed in

rows or groups, 1 do not have comparative information about the organisation of the classrooms at

School A.

On the other hand the studerit productions at School A show a greater variation of where different

aspects of work are carried out in the notebooks, than the students at School B. Here students seem to

have greater control over their notebooks, and as described in Chapter 5, the work in their notebooks

is corrected less often than the students’ work at School B. This points to greater internal framing
values at School B. However, no data were collected on direct interactions between students and

teachers at the two schools, so that this indirect data should be read as tentative. On the whole there
are stronger internal and external classification values at Schpol A than at School B, the external
framing values at School A are also stronger. The ‘indirect evidence gleaned.of the internal framing
values is insufficient to compare across the two schools without direct data on teaching and other

transmitter / acquirer interaction.

4.4 Conclusion

The schools have been described as having different levels of specialisation on time and space and
' these resonate with differences in the student productions and also with the results students achieve in

their final examination.v Recall that the community in{erprets the success of the studen;s in the
~ matriculation examination as an indication of the quality of education offered at the school. There are

differences in the regulative discourses at the two schools and these differences result in differences in

the student productions, which can be read as an index of the transmission texts generated.
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A reading of the student productions from the two schools indicates that they display different forms
of pedagogic communication which have differential distance from the form of pedagogic

communication evaluated in the matric exam or privileged at the university.

In summary, from the differences in the student productions one can infer differences in pedagogic
modalities at the two schools. How then, does this relate to the issue of quality of learning? One can
recast the question of how one assesses the quality of learning as how one judges different pedagogic
practices. Some might say that the extent to which the criteria being transmitted in any institution
matches with those of the dominant social organs will constitute the extent to which one can mark out
quality, but perhaps this is only a measure of achievement and success. The relatively stronger form

of grammar orientation developed at School A is likely to position its students more favourably in
| terms of the final matriculation examination, whereas the stronger form of text orientation is unlikely
to prepare the students at School B to achieve well in the examination. The dominance of the middle
class in contemporary society can be read as a dominance of forms of organic solidarity in society.
Education, in modern society, serves to distribute people socially and so students who are more
deeply inducted into the identities developed by relations of organic solidarity might be said to have a
better quality of education, since such forms of solidarity present fewer threats té dominant groups

and so greater access to social goods is a reward.

In the next chapter I shall examine what the student productions reveal of how students construct the
criteria for the production of texts, and the extent to whi;:h these texts can be read to indicate the
degree to which students are being inducted into the discourse of mathematics. The extent to which
students are being inducted into mathematical discourse marks out the quality of their learning of

mathematics.
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Chapter 5. The effect of evaluation on students’ construction of the criteria for the production of

text

As discussed in Chapter 3, Bernstein regards continuous evaluation' as key to pedagogic practice, since it
~ functions to assist students in the construction of the criteria for the production of legitimate text. In this
chapter I discuss some key aspects of evaluation that are reflected in the student productions at each
school. T also discuss how this evaluation is an essential component of the modality of pedagogy at each '
school and is central in the student’s construction of criteria for the production of text. An analysis of
evaluation is thus key to understanding the students’ development of the construction of criteria for the
production of legitimate text., Since student productions are one form of the texts produced in classroom,
analysing the evaluation that is revealed in the student productiohs thus becomes an important aspect of
answering the question: “to what extent are students being apprenticed into the discourse?” which is how

I have recast the question “what can student productions tell us about the quality of learning?” In order to

answer both of these questions, this chapter attempts to provide answers to the sub-questions outlined

below:

e Do the student productions captured in the mathematics notebooks provide enough of a record of the
pedagogy privileged by the two teachers, to enable one to assess the extent to which students are
inducted into mathematical discourse? If not, what other forms or records of pedagogy are needed or
would be useful before describing and evaluating the pedagogic practices at each school?

e  What, if anything, do the student productions that are captured in their mathematics .noteboolgs
display of the extent and forms of evaluation in the classrooms? How might these forms of evaluation
be related to other forms of evaluation that are not diSplayed in the notebooks, both in form and
extent? What is the relationship between evaluation in general and the induction of students into
mathematical discourse? Is the proportion of evaluation that is captured in the notebooks sufficient to
use as a basis to discuss the differential potential for students at each school to be inducted into
mathematical discourse? |

e Are there differences between the productions of the more successful and less successful students
within each of the schools? If so, are there any patterns in these differences and how might these .

patterns relate to the form of pedagogy privileged at each school?

! “Continuous evaluation™ has become a common term in contemporary South African pedagogy. However, my use
differs from the common usage, which could possibly be better termed “continual assessment”. As mentioned in
Chapter 3, evaluation can occur in a variety of forms including repetition, non-repetition, or other forms of silences,
changes in tones of voice, changes in gesture, facial expression or other forms of body language (Bernstein, 1990).
Evaluation in the sense that I use it, following Bernstein, is thus continuous: there can be no pedagogy without
evaluation, , ' '
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o  What, if anything, is the relationship between student achievement and quality of education: or in
student success in examinations and the extent to which they are inducted into mathematical

discourse?

Schmidt ef al. distinguish between the “intended” curriculum, the “implemented” curriculum and the
“attained” curriculum (Schmidt, W H., McKnight, C.C., Valverde, G.A., Houang, R.T. & Wiley, D. E.
(1997) Vcited in Taylor, N., 1999). Bernstein writes that it is through the prbcesses of selection, sequencing
and pacing that discourses are recontextualised in the production of the “intended” curricula. The
“implemented” curriculum can be thought of as the result of a further selection, sequencing and pacing by
~ the teacher influenced by each classroom context. The “attained” curriculum can be redescribed as
‘student acquisition texts, which are constructed by students as a result of the process of evaluation, While
recontextualising and evaluation are constructed as separéte analytic categories, in practice they act both

' in parallel and often simultaneously.

The extent to which students are able to construct legitimate texts in external examinations will impact on

their success and on how society assesses the quality of education provided by their institution. Public
examination results are a common way in which institutions are evaluated. As I have argued, another way

to assess quality of learning is to define quality in terms of the extent to which students are inducted into

any particular discourse.

5.1 Forms of evaluation _
Evaluation occurs in a number of ways, which work in conjunction and often simultaneously with each
~ other: through verbal feedback (which can occur as correction, questioning, repetition, or non-repetition,
through changes in intonation or emphasis, or even silence}, it can be through body language (such as
gestures or changes in facial expression),. or it can be through written feedback (in the form of ticks,
crosses, question marks or other punctuation or editorial marks, or in the form of written evaluative
coMents). Evaluation can occur between teachers and students or between students and students. Any
formal assessment such as a test, examination project or preschtation provides multiple opportunities for

evaluation.

In this study the only forms of evaluation that were accessible were those represented in the student

notebooks. Here evaluation can take the form of the teacher signing the notebooks; commenting or not
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commenting on work done; marking® the practice examples and either writing out the correct answer or
an appropriate algorithm or sketch. Potentially much of the teacher’s evaluation on students’ productions
in their notebooks is not directly reflected in the notebooks themselves, but might occur through
interaction with individual students or interaction with the whole class. Much evaluation might be
indirectly reflected either through the studénfs marking their own work, and potentially “writing out
corrections”, in response to work being generated on the blackboard, or students changing a form of
presentation or approach or algorithm used to solve problems or to work out practice examples, in
response to feedback from the teacher. Another form of evaluation is student-student evaluation. This is
more difficult to ascertain simply through a reading of the student productions. It may need direct
observation of students to be discussed with any certainty. However, particular patterns and changes in

patterﬁs in the student productions may index some level of student-student evaluation.

5.1.1 Forms of written evaluation reflected in the students’ netebooks
In this section I reflect the most obvious forms of written evaluation in the student notebooks and discuss

what one might infer from these about the pedagogic practices at the two schools.

School B
Table 5.1 sets out some of the written forms of evaluation that are reflected in the student productions at

school B. The numbers refer to the number of days of work that is number of mathematics lesson units.

- At School B it can be seen that the teacher appears to engage with different student’s productions to a
different extent. Recall that the students are labeled B1 — B4 in order of their examination results (the
 students B1 and B2 are the top achievers, student B3 results were at the lower end of the range and
student B4 achieved the lowest marks of all the matrics). What is most striking is that student B4 has
‘never had‘his book signed, nor did he mark his own work on any occasion. The number of times the
teacher signs each student’s notebooks appears to be proportional to the student results. It is unclear
whether it is the teacher who prefers to engage directlyv with the more successful students’ work, or
whether the students who are less confident about their work prefer to keep their books away from her, or
even whether it relates to some extent to the amount of work that studgnts do, or their level of attendance.
In all likelihood all these factors are at play and probably several others. In a similar way the number of

times that students mark their own work also decreases as their results decrease.

? By marking I refer to the convention of the placement of a tick or a cross alongside work to indicate whether or not
the solution is correct and potentially whether the use of symbols, algorithms and other mathematical conventions
are appropriate. ‘ ' : :
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Table 5.1: Days of Work captured in student notebooks at School B which show evidence of evaluation.

Indication of teacher’s engagement with student’s productions in notebooks | Total
Direct engagement in notebooks Total Indirect engagement in Total
productions
Signing Marking Student reworking Student Stadent reworking
only Jeorrecting With Without marking With Without
Student marking | marking marking marking

B1 2 17’ 5* 0 19 10° 1 1 11 | 30
B2 2 12° 3 3 17 2 4 11 | 28
B3 1 4 i 0 0 1
B4 0 0 0 0 0 0

If one considers evaluation to be the key to the development of the criteria for the construction of
legitimate text, it is not surprising that the level of written evaluation in students’ books decreases as their
level of achievement decreases. At School B, where the teacher signs the books, she usually corrects the
students’ work at the same time. It is, however, worth noting that student B2, who was regarded as the top
student by the teacher (although student B1’s results were slightly better), does correct (rather than just
mark) his work more often that any of the other students. He shows a preference for rewriting the correct
work, rather than getting involved in the more‘ bureaucratic approach of ticking and crossing. His
motivation seems to be to have a correct version of each problem. In this way he is generating for himself

a record of the toolkit of problem types and practising how to reproduce these problem typés.

Both the female students (B1 & B3) at School B, at times, write the questions out in pen and do the
calculations or sketched the solutions in pencil. Student B3 tends to work this way for at least half of the
work that she does. One might hypothesise that she is doing this in order to change the calculations when
she gets access to the correct version, which; one might surmise, is often generated on the classroom
blackboard the following day. And there are indeed only two occasions where she appears to redo her
work. However, in the work that is not marked rﬁost of it is either incomplete or has parts that are

incorrect. Potentially then one may assume that she is using the officially sanctioned classroom version of

? Includes three days of work in which only the first few examples were marked and two days of work which include
incorrect work being marked correct. V

* Includes one example of writing out “corrections” when the original calculation was correct.

? Includes four days of work in which only the first few examples were marked.

Includes three days of work where only the first few examples were marked.
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the corrected problems hot only to correct but also to complete her record of the practice exercises. If this
prag:tice of copying work (either from the board, or from a friend) is common, then it will interfere with
patterns in the teacher’s or the student’s written reflection of marking and correcting of their work, and
complicates any attempt at analysis. If one compares the practice of student B2 with students B1 & B3,
then one might say that students B1 & B3 are more concerned with having an orderly sequence of correct
problem types (without any display of error) than they are about maximising their opportunities to
practice generating those problem types. This differs slightly from the approach of student B2 described
above. In a sense one could say that the approach of students B1 and B3 shows a stronger tendency

towards a text orientation.

Table 5.2 shows the number of days on which there was no evidence of written evaluation of student’s

productions in their notebooks, and the extent to which this work contained errors or was incomplete.

Table 5.2: Days of work captured in student notebooks at School B, which show no evidence of evaluation.

Number of days of
work in notebooks that
Student | show no evidence of ‘ Comments
evaluation -
Bl 11 3 days contained some incorrect work
B2 ‘ 13 4 days contain incomplete work, on:

one of these days all the calculations are incomplete,
2 days contain incorrect calculations,

2 days symbols are used unconventionally

B3 i 7 days contain all or some of the work incorrect or incomplete

B4 10 2 days contain all or some of the work incomplete or incorrect

At School B all students have their roughly similar numbers of days of work unmarked by both the
teacher and the student. However, what Table 5.2 and Table 5.1 read in conjunction show is that whilst
students write practically identical notes on each topic (see Chapter 4), the amount of practice examples
they do varies. This variation is linked with their level of achievement and as discussed in Section 5.2: the
variation is more extreme after the June examinations. Table 5.3 indicates that whilst the number of days
of unmarked work in the student productions of School B is roughly similar, the percentage of days of
unmarked work of the total number of days work declines dramatically as the students’ level of success

declines.
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Table 5.3: Percé}ltage of days of work captured in student notebooks at School B Which show no evidence

of evaluation
Student Days of work that | Days of work that do | Percentage of days that
| 'reﬂect evaluation not reflect evaluation | do not reflect evaluation
B1 30 11 27 %
B2 28 13 32%
| B3 11 58 %
B4 0 10 100 %

At School B, the two top achieving students have their notebooks marked on many more days than they

do not have their books marked. However, it should be noted that when their books are marked, it does

not mean that every example of the work done on that day was evaluated. On several occasions only the

first few examples are evaluated. There are also examples of incorrect work of students. being marked

correct. This weakens the evaluative role of the marking. In Section 5.3 I discuss further how a weak

expression of -evaluation of student productions can limit the induction of students into mathematical

discourse.

Table 5.4 sets out some of the written forms of evaluation that are reflected in the student productions at

school A. The numbers refer to the number of days of work, that is the number of mathematics lesson

onits.

Table 5.4: Days of work captured in student notebooks at School A, which show evidence of evaluation.

Indication of teacher’s engagement with student’s productions Total .
Direct engagement in notebooks Total | Indirect engagement in | Total
| ' productions
Signing | Marking Student reworking Student | Student reworking
only fcorrecting | With Without marking | With Without
Studers | marking | marking marking | marking
Al 1 1 1 0 2 5 1 1 6 8
A2 3 § ) o 18 |5 |0 i 13
A3 1 2 0 0 3 1 1 0 2 5
Ad 0 g 0 o |8 |10 |1 3 1|19

7 This notebook of this student only started in May, he must have used another notebook before then, for this reason,

the number of occurrences of his book being marked or not marked is less than the other students.
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At School A, there is a less clear relationship between the student’s results and the level of written
evaluation reflected in their notebooks. This may be because at this school the sample of students had a
less clearly defined distribution of results (student A1 was the top student and students A2, A3, & Ad
achieved similar results, which were in the middle range of the standards results). It is also affected by the
fact that the notebook of student Al only had work from May onwards (the work that he did from January
to April must have been in a separate notebook). The bulk of written evaluation in the other notebooks

occurred in the first section of work that the students did on logarithms.

At School A the teacher often signs the books, but does not check whether students have done the work
cor_rectiy, nor if they have done all the work. The only places where he comments that students have not
done work is where they write out the question but do not do the calculation. One might surmise that his
signature appears to be much more of an indication that he has fqlﬁlled his responsibility for generating
work for students to do. This can be explained in terms of the pressures that teachers are under both in
terms of time (there are potentially too many students and too little learning time, for him to spend time
correcting individual productions in the vnotebooks) and in terms of the multiple pressures on teachers
outside the ciassréom, to prove that they are doing their job. One might conjecture that this teacher sees
his evaluative role as the production of the correct version of the calculations on the board, and that it is
the students’ responsibility to correct their own work. However, the evidence shows that these students do
not mark their own notebooks frequently. Table 5.5 indicates that the notebooks of all the sample students
at School A had many more days of work without any evidence of written evaluation, than days of work

with evidence of written evaluation.

Table 5.5 Percentage of days of work that show no written evidence of marking in the student
productions at School A,

Student Days of work that | Days of work that do | Percentage of days
reflect evaluation | not reflect evalﬁation that do not reflect
evaluation
Al 8 13 62 %
A2 13 35 73 %
A3 5+ 31 86 %
Ad 19 31 B 62 %

‘Whilst it may seem surprising that there is so little evidence of evaluation of the student productions at
School A, it is important to note that on quite a few of the days when work was unmarked, students’ work

was either incomplete or contained errors. This is captured in the Table 5.6.
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Table 5.6:\,Number of days of unmarked work in the student prdductions at School A,

No evidence of

engagement with

Student student productions in | "~ Comments
notebooks
Al 13 On 5 days calculations are incorrect/incomplete or

mathematical conventions are not adhered to

A2 35 On 8 days calculations are incorrect/incomplete or

mathematical conventions are not adhered to

A3 3t On 19 days calculations are incorrect/incomplete or

| mathematical conventions are not adhered to

Ad A 31 On 9 days calculaions are incorrect/incomplete or

mathematical conventions are not adhered to

Table 5.6 indicates how frequently unmarked student work at School A is incorrect, incomplete or breaks
with key mathematical conventions or forms of representation. This issue of student work breaking with

mathematical conventions is discussed further in Section 5.3.

As discussed in Chapter 4, at School A there isa stronger tendency towards organic scﬁdarity and a
grammar orientation than at School B. Both within SchooI«A, as a whole, and within the Standard
10/Grade 12 classeé,» in particular, there are greater opportunities for the development of individual
identity, for the distribution of students and the specialisation of consciousness in a way that enables them
to deal with the matric examination. The entire school, and particularly the Standard 10/Grade 12
mathematics teacher, gears learning towards the final matriculation examination. It is likely that much of
the evaluation of students occurs outside of what has been reflected above. For example, at many schools
students themselves are asked to generate the correct solutions on the blackboard. Their success at being
able to do this becomes an evaluation in itself. At many schools that exhibit a strong granimar orientation,
teachers do not engage with student’s notebooks at all. Other forms of evaluation could include frequent
tests and assignments. A weakness with this study is that I was unable to get access to the exam scripts
and memoranda, and did not request details of other formal forms of testing and assessment. Since I did
not have access to classroom interactions and practice, it was difficult to pinpoint what the other forms of

evaluation were.

‘As discussed in Chapter 4, at School B, on the other hand, there is a strong tendency towards a form of

- mechanical solidarity and a stronger text orientation is developed than at School A. There appears to be
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little ongoing evaluation and distribution of students both in terms of the dominant regulation in the
school and the classroom at School B. The specialisation of student consciousness and distribution of
students is kept to a minimum. For example, the mathematics teacher prepares students for tests and
exams by working through similar model assessments before and the memoranda afterwards. The incident
of the secretary typing a Science test with her screen visible for any student or staff member to read was
discussed in Chapter 4. One could argue that the notebooks come to form the basis of the privileged text.
In this sense the notebooks themselves come to represent a major opportunity for evaluation of students.
This might explain why there is a greater level of evaluation of the noteb(;oks at School B than at School
AL

5.2 The effect of the examination on the construction of criteria for the production of legitimate
texts at School B®

Just as evaluation is key to the construction of criteria for the production of legitimate texts, so too can
one infer from the nature of texts (in this study limited to student productions) key elements of the criteria

that students are using in their production and link these with potential evaluative moments.

In Chaptef_ 4, it was discussed that School B shows a stronger text orientation than School A. It was
mentioned that the effect of transcribing large sections of the exposition and exemplars for the teacher
could be described as simulating productivity, for the students it develops both a sense of community and
a false sense of all students being on top of their work. This strong form of text orientation does not
. prepare students for the final examination, which has an individualising and distributive effect on
students. As described in Chapter 4, students do not have much opportunity to develop fluency with
techniques, which is what is assessed in the examination. Nor does this form of text orientation practised

at School B induct students in to the discourse of school mathematics.

5.2.1 Constructing criteria from the teacher ’
Curriculum authority in schooling is embodied in an interplay of various institutions, functionaries and
individuals, for example, the national or provincial syllabi, the external exam, the education department
officials, school principé]s, governing bodies, teacher trainers, textbooks and teachers. For most of the

time in students’ school careers, the teacher is a very prominent source of authorisation of the curriculum.

¥ There is less distance between the form of pedagogy privileged at School A and the requirements of the final
examination, than between the form of pedagogy privileged at School B and the requirements of the final
examination. Because of this the evaluative effect of the examination on pedagogic practice is more starkly
represented in the students’ productions at School B. This is why this particular aspect of evaluation is only
discussed at School B. '
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Those students who have access to professional academic assistance outside of their school day, which
could take different forms such as extra lessons, libraries, study guides and other books, computer and
television programs, are more likely to have a range of sources of curriculum authority. The less that
students encounter schooling outside of their school day and building, the more important the role of the
teacher is. Perhaps one can say that the curriculum is embodied in the teacher for many working class
students for most of their school careers. The students look towards the teacher for guidance on
acquisition on the important signifiers that index access to the discourse. The teacher is a primary
resource for the simulation of the existence of Imoivledge. However, external examinations can collapse
this. Section 5.2.2 details how the student notebooks indicate that this was the experience of the students
at School B.

5.2.2 Constructing criteria from the examination

All examinations distribute students differentially. External public examinations make this distribution of
students public. The degree of similarity or difference between the requirement of external public
examinations, such as the matriculation examination and the criteria of previous internal school
examinations varies from school to school. In the June and September exam that precede the final school
leaving examination, teachers are under considerable pressure not merely to examine what they have
taught but also to set an examination which more closely resembles that final external examination. Partly
this requires teachers to demonstrate that they‘ have eﬁamined the full syllabus. They .are also under
pressure to discontinue practices of priming students about the content of the examinations’ in order to
prepare students for an examination in which the teacher is unlikely to have access to the examination

' questions before hand.

Students on their part will read their achievement in the June and September examinations as an
‘indication of what they might achieve in the final examination. Where students have been learning under
conditions of strong mechanical solidarity, these examinations become a disruptive mechanism for
evaluating and distributing students. The communal bonds are weakened and students are distributed in
terms of success in the examination. They get new feedback in terms of what is required from them to
meet the nationally or pro?incially constructed criterion. Students may come to realise that the symbolic
authority of the discourse as it is realised in the examination is a “higher” authority than that of the

teacher.

® For example, the teacher at school B provided matric students with mini-tests and their memoranda prior to some
of the big class tests. :
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In distributing students differently, the examination also disturbs their pedagogic identities. What I hope
to show in this next section is that, at school B, after the June examination has disrupted the bonds of

mechanical solidarity, both the students and the teacher begin to weaken the text orientation.

5.2.3 Differences in student productions before and after the June examination
Table 5.7 shows the number of pages each of the four sample students spend on exposition and exemplars
and the number of practice questions that they did on each topic. '

Table 5.7: Breakdown of types of work done by sample students at School B.

Topic : - Type of work Student | Student | Student | Student
A o | B1Y B2 B3 B4
Logarithms and exponents Pages of exposition 19 15 é 12

Number of practice questions' 13 14 12 7

Sequences and Series Pages of exposition : 20 21 17 12
' Number of practice questions 20 17 16 6
Analytic Geometry . Pages of exposition 12 15 6 4
Number of practice questions 27 26 1 o
Calculus ‘ Pages of exposition 2 0 3 3
Number of practice questions 28 20 3 0

The June examination occurred when students were busy with the section on Analytic Geometry. From
Table 5.7, one can read that for the sections on logarithms arid'sequénces and series, students B1, B2 and
BS wrote out more or less the same number of pages of exposition and exemplars: as discussed in Chapter
4, these sections are practically identical (some of the differences in page numbers can be accounted for

by conSidering the differences in handwriting). They also did more or less the same number of practice

10 Recall that the students are labeled B1 — B4 in order of their examination results (the students B1 and B2 are the
top achievers, student B3 results were at the lower end of the range and student B4 achieved the lowest marks of all
the matrics). Student B2 and student B3 are in the same class. ‘

" As discussed on p 63, initially the routine practice exemplars were analyzed in terms of pages covered; it became
apparent that this was not a reliable method of quantifying the work. The students sometimes wrote out questions in
one place in their notebooks and wrote out the calculations in other places. Counting pages also does not take
account of where students write out “corrections”. The students often left spaces for unfinished work in one place
and would repeat this work at a later date. On the other hand, exposition was quantified in terms of pages since this
contained not only exemplars but also quite large amounts of narrative exposition.
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qﬁestions. Student B4 wrote approximately half of the number of pages on exposition and exémplars as
student B2 for both topics, and did about half the number of practice examples for logarithms and about a

_third the number for sequences and series.

For the topics Analytic Geometry and Calculus, student B1 and student B2 continue to do very similar

amounts of work. The amounts written by students B3 and B4 drop considérably.

It is not only the amounts of work that students do that change after the June examination, but also the
type of work that each of the students do. After the June exam it appears that the teacher no longer always

gives identical work to each of the classes, aithough the work is similar and comparable.

5.2.4 Comparing student productions on the topic calculus™ ’ _

In the sub-topic on “Average Gradients” the teacher does not take the exposition and exemplars frém
Understanding Mathematics. Only students B1 and B2 have the notes (which are different from each
other) on “Average Gradient” (see Appendix 7, pp. 158 - 160). It is uncléar whether this is because the
teacher gave the classes slightly different work or whether it is because the students each noted different
aspects of what was done in the classroom or whether it was a combination of these two factors.

In other sub-sections of the topic calculus, the exposition is taken from Understaﬁding Mathematics but
unlike with other topics, the teacher tends to select from the exemplars and not give all of the exemplars

in the textbook to the students.

The students also start to write down different things from each other. Student B4 wrote out the
exposition and exemplars for only the sub-topics “Derivative of a Function”. For the sub-topic “Rules for
differentiating” he only wrote out only the exposition and none of the exemplars. He did not write out any
exemplars or other form of exposition for any of the other sub-topics. For the whole section of calculus

student B4 djd not do any of the practice examples. It appears that his exam results have demotivated him.

Student B3 appears to write out less of the narrative exposition although she does still write out the

exemplars. She does very few of the practice questions. She also appears to be demotivated after the

12 1t was possible to pinpoint the exact date of the mathematics examination to 17 June 1998. However, I thought
that the full effect of the examination would only be apparent sometime after the students both got their examination
results back and went through the examination memorandum. This date was more difficult to discern. For this
reason I have focussed on the topic calculus because this entire topic was done some time after the examination,
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examination, but this results in a different strategy on her‘part. Student B2 on the other hand tends to
write more of the expésition than other students do. He writes down exemplars but not all of them. He
does many practice questions but not all of the questions done by either student B1 or student B3. Perhaps
he has realised that he can pass without noting all the exemplars and doing all the practice examples.
Appendix 8 (pages 164 - 167) shows how different the notebooks of student B2 and student B3 (students

in the same class) are for the sections “Limits”, “Average Gradients” and “Rules for Differentiating”.

Student B1 also starts to write out less of the expositibn, for example, in the section “The gradient of a
curve at a point” she does not write out any of the exposition but only does the exemplar. However,
unlike student B3, student B1 wrote down a lot of practice exemplars. She appeafs to have realised that
what is required by the examination is a fluency With the techniques of calculating, rather than narrative

descriptions of the sub-topics.

5.2.5 The effect of the examination — disrupting the relations of mechanical solidarity at school B

It appears that the June examination considerably weakened the relations of mechanical solidarity. The
effect of distributing the students in terms of mathematical ability appears to have disrupted the pedagogic
practice and related pedagbgic identities at school B. The students have been positioned differentially in
terms of the pedagogic practice that is privileged nationally or provincially, and they can no longer
participate in the same way in a practice which positions them in relations of sameness towards text
privileged in the classroom. Their differences in performance in the examination appear to have impacted

on the specialisation of their consciousness.

Students at school B appear to have realised that that there is some dissonance between the modality of
the pedagogy practised in the classroom and that privileged in both the examinations they héwe been
through and the ones that they are about to face. The student productions‘ suggest that each of the four
students whose productions were analysed begin to select and participate in diffcrcnt. aspects of the
pedagogy privileged in the ;:lassroom. The more successful students are able to read new criteria for the
construction of legitimate texts from the examination. The less successful students appear to understand
that they need to ﬁse new criteria for the construction of 'legitimate text, but are unable to construct
 criteria that will help them in the final examination. They appear to have understood that the form of the
recognition rules has changed, but seem unable from the examination, as a single event, to construct
forms of realisation rules that will assist them to succeed in the final examination. The feedback from the

examination also appears to modify the form of pedagogy practice privileged by the teacher.
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School is one institution through which the dominant principles of society are reproduced. It functions to
specialise consciousness and to distribute discourse and knowledge differentially. As discussed in Chapter
4, the dominance of the middle class in contemporary society is associated with a dominance of forms of
organic solidarity. As such it is more likely that at schools that display a strong form of organic solidarity
students will be more successful in their matriculation examinations, whilst the students at schools that
display a stronger form of mechanical solidarity are likely not to achieve as highly in their final school
examinations. At School B, the form of mechanical solidarity has been weakened by the June ‘
examination. However, the students are left with only about two months of schooling in which to catch up
with the form of specialisation that has occurred at many other schools. They have only a short time in
which to learn new recognition and realisation rules for the construction of the privileged text. This is
likely to jeopardise their chances of success in the final examination. It remains the social norm for the
quality of both students and schools to be assessed in terms of their success in terms of the final
examination. The extenf to which the texts constructed by students matches with the requirements of the
privileging text will ma:r‘k' out how students are distributed in terms of results and will be read as an index

of the quality of their education.

In Chapter 4 1 discussed how the regulative discourses at the two schools differ and that this forms the
parameters for the instmé_tional discourse developed in the matric mathematics classes at each school.
Since the pedagogic practice at School A appears to be driven by the requirements of the final
mathematics examinations, the June examination is unlikely to produce any shifts in the pedagogic

practice and indeed no changes after June are apparent in the student notebooks.

5.3 The example of sketching trigpnometﬁc curves at school A™

In section 5.1 I discussed how a weak expression of evaluation of student productions could limit the
induction of students into mathematical discourse. The student’s representations of trigonometric curves
at school A do not comply with the mathematical conventions and for the most part do not represent the
behaviour of the trigonometric funcﬁong (see Appendix 6, pages 148 - 157, for copies of the student
productioﬁs of trigonometric curves at School A). In this section I analyse both what the student
productions on the topic trigonometric curves indicate about the selection, pacing and sequencing of this
sub-topic and how this combines with the effects of evaluation on the criteria that students develop for the

construction of texts.

131 focus only on the trigonometric curves at School A since the topic of trigonometry was not covered by students
at school B. B '

89



f Teachers have a fair amount of choice in how issues in any topic are selecfed, paced and sequenced.
: However, what is in the background are the parameters influenced by the provincial syllabus, past
examination papers, the structuring of textbooks, relations and regulations at a school and community
level. In this section of work the Western Cape Education Deparfment Syllabus of Mathematics Higher
and Standard Grade (implementation date J anuarf 1996) places a range of restrictions on what students
enrolled for the matric on the Standard Grade need to know. One such restriction is that students only
need to work in the domain 0° to 360°. The assumption behind this is that it will assist students who will
not manage with more complex conceptualisations of the topic. Dowling (1998) shows that ability is a
social construct and develops a language of description for how this is manifest in texts and subjects. He
‘argues that much of the fragmenting of topics into sub-topics which are then simplified into procedures
does not facilitate students access into mathematics, but it in fact prevents students’ apprenticeship into

the discourse and positions them as alienated subjects.

The way in which a topic is introduced, and the way the parameters of the topic are initially outlined can
set limitations on the way that students come to understand the topic. At School A students first did
calculations and equations with trigonometric identities and reciprocal relationships, before starting any
work on the trigonometric curves', Since students first approached trigonometry from a more algebraic
and a less graphical form, it appears that this has had an effect on the way in which students
conceptualisétion of trigonometry developed. Students appear to understand trigonometry primarily as a
collection of algebraic identities. This appears to be partially reéponsible for the way that students tend to
~ construct trigonometric curves algebraically by plotting the critical points. If the graphical representation
had been incorporated into the initial induction into trigonometry, students might have developed
different criteria for the construcnon of the curves and might have understood the behaviour of the

trigonometric functions in different ways.

.The students at school A deal with the trigonometric curves as a separate and final sub-topic of
trigonometry (see Appendix 6 for copies of each student’s productions on trigonometric curves). The
students appeared to have spent onIy three days on this subtopic. However, not all the students dated their
work. In particular, student Al, who was the top student, seldom dated his work and often did not write

down the questions that students were required to calculate, or the definitions, laws, notes or exemplars

' Only one of the four students, viz. Student A3 did rough sketches of sine, cosine and tangent curves in the initial
notes on trigonometry. However, there is no clear reference back to these curves while students were busy doing the
sections on trigonometric identities and relationships.
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provided by the teacher’. He generally only wrote down what was useful to himself during the process of

calculating or solving of problems.

In addition students sometimes have different headings (both date and type of work) on the same piece of
work'®. For eXample, most of ‘the work the student A3 does in this section has different dates and
headings to the other students and is sequenced in an inconsistent manner. The work that other students
dated 20 July, she dated 21 July and gave it the title “Homework™ although it consists of exemplars as a
form of exposition. The next piece of work is “classwork” and was dated 22 July. On the page after the
_classwork of 22 July, she again wrote “Homework™ which was again dated 21 July. This was followed by
“homework” which was dated 23 July. One explanation for this is that she copied the work from another -
student on 21 July, which might explain why the teacher did not mark her work when he marked the other
books and why the dates in her headings are so inconsistent. She often includes “Grade 12.1” as part of
her headings. This appears to have been copied down off the blackboard, since it might be something that
the teacher would write, whereas students both know what class they are in and already have this written

on the outside of their notebooks.

It appears as if student A1l understands that the key to evaluation in school mathematics is the production
of certain transformations. He understands enough of the discourse to be able to note only the essential
s_igniﬁers and those aspects of the transformations that will help him calculate the answers to the
questions. Student A3, who is amongst the least successful students in the class, on the other hand,
appears to write down everything that is put up on the blackboard. This can be described as a form of
radical nominalism. She appears to - be outside of the discourse to the extent that she is unable to
distinguish which are the essential signifiers, and is compelled to note everything to ensure that she does

not miss out on any of them.

5.3.1 Initial notes on trigonometry curves _

Although it is unusual at this school for students to start a section of work with exemplars, all four
students copy down examples of y = sin x, y = cos x, y = tan x curves, for the domain 0° to 360° (see
Platesll - 4). Most of the students date these notes as “20/07/98” and write their notes at the back of their

notebqoks, which is another unusual practice for this class.

13 Recall that the notebooks analysed from School A belonged to students in the same class.
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Plate 3 : Student A3
Initial Trigonometry

notes

Plate 2 : Student A2
Initial Trigonometry

notes
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Plate 4 : Student A4
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Each curve is sketched on its own set of axes. Students all label each curve either alongside the axes or
above them. In subsequent work where students sketch several curves on the same sets of axes, they often
do not label the individual curves. It appears from this that students might not understand that in the
exemplar the teacher is labelling each individual curve. Students may be assuming that the label needs to

.be as a heading alongside the set of axes, rather than as a label on each individual curve.

The sketches do approximate the behaviour of the functions over this range. Student A2 (Plate 2) wrote
out a table of y-values for x = 30°, 60°, 90°,°120°, 180°, 240°, 270° & 360°, before sketching any of the
curves student A4, wrote out a table of y-values, where y = sin 2x for x = 30°, 60°, 90°, 120°, 180°, 240°,
.270° & 360° (despite this she did not sketch the y = sin 2x c‘urve); This tends to indicate that the teacher

was privileging the algebraic calculation of critical pbints from the outset. Although there is no indication

initially of him plotting these points as the basis of the construction of the curves.

Three of the four students: student Al (Plate 1), student A2 (Plate 2) and student A3 (Plate 3) also draw
curves fory=2sinx,y=-2sinx,y=3cos xand y = -tan x. None of these students correctly represent
" the inflection of the y = - tan x cﬁrve around the x — axis. The two high achieving students, student Al
and student A2, draw the y = 3 cos x curve in an unsteady way and have one of the turning points more
sharp than it should be. In the latter three curves the student Al and student A3 mark 90°, 180°, 270° &
360° with large dots along the x-axis, student A2 indicates these positions with small lines that cross the
x- axis, Plotting the points first makes it more difficult to draw a smooth curve. Compared with the curves
. drawn on subsequent days, these sketches are reasonable representations of the behaviourv of the

functions.

5.3.2 First piece of homework ‘
Most students label this work “homework 20 July”. Students write down an instruction to sketch the

following curves for x & [0°, 360°]. On the first set [A] of axes they are asked to sketch:

Dy=-sinx

2Dyy=2cosx

3)y=-3sinx

On the second set [B] Aof axeé they are asked to draw
Dy=tanx

Dyy=2cosx

Hy=-tanx 7 . ( -
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Plate 6 : Student A2
First piece of
Trigonometry homework
Plate 5 : Student Al
First piece of Trigonometry
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Student A1 (Plate 5) labels all three curves on both sets of axes. He shows correctly where the various
curves pass through the critical points. The positions where the curves cut the x — axis are shown in the
form of large black dots, similarly to the way the last three exemplars were represented. The other critical
points are not marked out in any way. The curves are sketched very roughly (the lines are unsteady, at
times he draws double lines, and both cosine curves are a bit sharp about the bottom turning point) but
their behaviour does approximate the behaviour of sine, cosine and tangent curves. He is the only student
who correctly indicates the behaviour of tangent curves as they approach the asymptotes. The teacher
signs his book, on “21/7” but does not comment oh the work. Student A2 (Plate 6) sketches and labels
each of the six curves. She indicates in the correct places where the curves cut the axes. She correctly
shows the turning points of the sine and cosine curves. However, most of the curves that she draws appear
to look much more like repeated absolute value curves and do not represent the behaviour of sine and |
-cosine curves. Only one of the four sine curves approximates the behaviour of the sine function. Similarly
she shows correctly @here the tangent curves cuts the y-axis but she does not show correctly the
behaviour of the curves as they approach the asymptotes. The y = - tan x curve is incorrect between 90°
degrees and 270° degrees. The teacher also signs her book, on “21/7” but neither corrects nor comments

" on her work.:

Student A4 (Plate 7) sketches six functiohs. She does not indicate which of the curves represent which of
the functions. She does not have the correct period for five of the six curves. The amplitudes of the sine
and cosine curves vary for each curve. She labels the y-axis incorrectly: she places — 3 above 2. She also
shows the y = -3 sin x curve cutting the y-axis at -3 and not at zero. She does not distinguish between the
behaviour of the y = tan x and y = — tan x curves. The way in which these two curves are drawn does not
represent the functions in any way. Her work is neither‘signed by the teacher hor corrected by the student

» herself.

In the first piece of homework student A3 (Plate 8) correctly indicates the value of the sine and cosine
functions at x = 90°, 180°, 270°, 360° by drawing large black dots. Other students only start to mark these
points with large black dots from the homework of 21 July. Her sketches of the sine and cosine curves do
approximate the behaviours of those functions. She correctly labels each of the curves. On another set of
axes she draws two tangent curves and a cosine curve. She correctly labels each of the curves. The cosine
curve correctly indicates the behaviour of the function. Her sketch of the tangent curve correctly indicates
‘where it crosses the x — axis, but it does not approximate the behaviour of the curve as it approaches the

asymptotes,
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Plate 8 : Student A3
First piece of Trigonometry
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Plate 9 : Student A2
‘Second set of Trigonometry notes
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5.3.3 Second set of notes

Only student A2 writes out the exemplars given on 21 July (see Plate 9). She, cha.racteristicédly, gives
these the title “Examples”. These exemplars are introduced with the note: “ new critical‘point is 90/b”.
However, the focus of these exemplars appears to be on how to calculate the distance between critical
points. This is corroborated by the notes towards the end of the section of work on trigonometric curves,

where all the students have noted:

Period of y = sin bx .
y = cos bx is 360/b
y =tan bx

Distance between critical points is 90/b

Alongside each of student A2’s curves are the name of each function and calculations of 90/b. The cosine
and tangent curves are reasonable representations of the behaviour of those functions. However, the sine

curve is drawn with sharp turning points and in an unsteady way.

5.3.4 Second piece of classwork ,

In these produc.tions students sketch the curves of the functions y = 3 sin 3/2 x and y = - cos3x. Smdent
Al shows some working out of the distance between critical points (see Plate 10). He draws and labels
the curves. Here the critical points are marked out with large black dots, some of the turning points are

sharp and some are more rounded.

Student A2 labels this work “classwork, 21 July” (see Plate 11). She shows calculations of the distance
between critical points for the functions y = 3 sin 3/2 x and y = - cos 3x. The critical points of the cosine
curve are marked with dots. She only draws the cosine curve, which, like student Al, has some tuming -

points pointed and some curved.

Student A3 writes out the equations of the functions and draws the axes (see Plate 12). She Vdoes not

attempt to draw the curves, nor yet does she calculate the distance between the critical points.

Student A4 does not do this work at all.
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Plate 10 : Student A1 Second piece of classwork
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5.3.5 Second piece of homework

Here students are required to sketch the following three curves on the same set of axes:

y=2sin3x
y=-3cos3/2x
y=-{anx

In the student productions of this second piece of homework the effect of the privileging of the

calculation of the distance between critical points is clearly displayed (see Plates 13 — 16).

In the work that other students have labelled as “homework 21 July”, student A1 shows not only the x-
intercepts, but also all critical points as large black dots (see Plate 13). He éontinués to label each of the
curves. However, these curves are drawn to look more like absolute value curves than sine or cosine
curves. Over time the curves that student Al sketches increasingly misrepresent the behaviour of the
functions. What is interesting here is that this comes after the worked examples, written down by student
A2, in which the teacher shows hcﬁf to calculate the distance between critical points. It strengthens the
assumption that they wé.y the teacher is privileging these critical points is inadvertently encouraging -
students to draw the curves in a way which does not represent the behaviour of the function. This is an
example of how evaluation goes béyond marking things correctly or incorrectly but includes what is and
is not privileged in the interaction and what is and is not noted or considered Worthy of comment.

Evaluation works as much in its absences as in its presences.

In the homework of 21 July, student A2 once more starts by calculating the distance between critical
points for each of the curves (see Plate 14). Once ;nore the tangent curves do not correctly show the
behaviour as they approach the asymptotes, although this behaviour is better approximated at some
asymptotes than at others. A small cross witﬁin a circle marks out the critical points. From this date
onwards student A2 draws the critical points as very distinctive circles with crosses inside them, until the
last day’s work where the critical points are shown as large black dots. The sine curve is drawn with
smooth curves, but the cosine curve looks like a repeated absqlute value curve. Student A2 does not label
the curves. This is despite the fact that the three curves all appear on the same set of axes. The y-axis is
incorrectly labelled with -3 appearing above -2. The amplitude of the sine and cosine curves is shown as
fhe same, instead of the amplitude of the sine curve being 2 and the cosine curve being 3. What is notable
about student A2’s errors is that the teacher signs the book but does not point out the error. Student A2
does write out “corrections” of the homewofk of 21 July. This she does after the classwork of 22 _July. In

these “corrections” the axes are correctly labelled and the critical points are correctly placed, the curves
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do have the correct amplitude, but the curves do not approximate the behaviour of the functions: they

appear even more like repeated absolute value curves.

Student A4 labels what the other students call homework of 21 July as classwork dated 21 July (see Plate
15). In her curves the critical points are also marked by large black dots and she attempts to calculate the
distances between critical points. She does not do this calculation for the tangent function. Surprisingly,
this is done beneath the curves, which might indicate that it was calculated after the curves were drawn
and not before they were drawn, and even possibly that she copied down the work from another student.
Here tﬁe spacing of the numbers on the y —axis is inconsistent. This may partially explain why her y = -3
cos 3/2 x curve shows the turning point at 2 and not at 3: she might have been attempting to draw the
curve symmetrically and since 2 is at the same distance from the origin as -3 the curve turns at these two
points and not at 3 and -3 It may also explain why the amplitude of the sine and cosine curves is shown
as the same. The tangent curves in this example are incorrect and inconsistent: the distances from y-axis
to the asymptote have different lengths in different places. The reader is left questioning whether she

understands tangent curves at all.

Student A3 does this work under the heading “Grade 12.1 Homework 21 July” (see Plate 16). Student A3
draws large black dots to correctly mark the position of the critical points of the sin and cosine curves,
and she labels each curve. However, her curves look like repeated absolute value curves. She does not
show the tangent curve, but draws a miniature version of what part of it might look like slightly away

from the axes.

5.3.6 Third set of exemplars ’ »

In the exemplars given to the students on. 22 July, students copy sine and cosine curves and are shown
how to read the critical points off the curve to complete the function equations (see Plates 17 - 20).
Student A2 (see Plate 17), student A4 (see Plate 18) and student A3 (see Plate 19) sketch these curves in a
more appropriate way than they did previously. This is probably both because they are copying the curves
of the blackboard and because they are not sketching the curves by joining up the critical points. They
also calculate the critical points. Student Al draws these curves and several other curves, and calculates
the critical points from the curve (see Plate 20). However, since he does not always label the curves or the
. axes, it may be unclear to another reader what he is calculating. Student A1 characteristically notes down
. what he needs to as an intermediary step towards answering the questions: once he has the critical points

he also does not complete the function equations.
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'Piate 13 : Student Al Second piece of homework

Plate 14 Student A2 Second piece of homework
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Plate 15 : Student A4 Second piece of homework
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Plate 19 : Student A3 Third set of ekemplars |
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Plate 20 : Student A1 Third set of exemplars
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5.3.7 Final set of notes’

In the final set of notes all students write out definitions for amplitude, period and critical points (see
Plates 21 - 24). They note how to find out the amplitude, period and distance between critical points. This
is in keeping with the general style of pedagogy in this class, where students start with definitions, do lots
of practice examples, gét some form of summary notes before doing the final section of work. Most

students write this out at the back of their books, but student A2 places it amongst her other work.

5.3.8 Third set of classwork

In this practice exercise students copy down a given sine and tangent curve and are asked to calculate
specific points on the curves. Here student A2 (see Plate 25) and student A4 (see Plate 26) copy down the
curves correctly (student A4 calls this piece of work “Homework”). Student Al merely does a rough
sketch in which the sine curve is rather uneven. Only student A2 notes the points on the curve that they

are asked to calculate. All three students calculate the points correctly.

Student Al (see Plate 27) and student A2 then draw another axis with both a tangent curve and a cosine
curve. They calculate various points on the two curves. Only student A2 marks these points on the curves,
student Al does not note these points nor does he write out any questions about this. These are the types
of questions that students are likely to have to solve in the final examination. Neither of the other two

students attempts to do this work.

5. 3. 9 Written evaluation

In this section of work the teacher only signs two of tl;e students notebooks. This he does on two
occasions in each of the notebooks. On none of these occasions does he correct any of their work. He
does not use the oppdrtunit'y‘to advise ‘students on how the curves ought to look, and so misses the
opportunity to teach students the appropriate form of representation. Neither do the students’
misrepresentations of the functions appear to impact on his further teaching of the topic. One of these
students- writes out “corrections” after one occasion in which the teacher signed the book, but only on the
following day after taking down new notes from the board. However, although aspects of these
“corrected” curves are corrected, they remain an inaccurate reflection of the behaviour of the functions.
One student places a cross alongside one piece of work. This might be read as an indication of an error.

However, the work is correct.

110



Plate 22 : Student A2 Final Trigonometry notes
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Plate 24 : Student A4 Final Trigonometry notes
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| Plate 26 : Student A4 Third set of classwork
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Plate 27 : Student Al Third piece of classwork
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Plate 28 : Student A3 Third piece of classwork

_. — : “"
7}5 . i f___,fq._sif.s_faa.&.z.,._...-
T —X — e »
AN 22\ 29 Mo T o
N N

¥

N B comn v s 4 oo wr & o ee =
..’:..Qw.__
.g:-r bscgx, -
(elettete values of 2,bamlc
{ Q= =4
csRg 2
_b =2
b EZ

roamu .

CP = = w tog
JAeCng b B(22)

.
. -y -
2Ty Dy

s e

:H"‘f' Wt is Fo domain Foj fF-

PR e A LI

" g S —_

.
t 4
3 om o mTT
[l SV F S
- . - * -
R S .
- R 3 -
\ Do S
v R
2 e e 3o

114



5.3.10 Constructing criteria

Students correctly copy down the form of the sine and cosine curves when the teacher puts these on the
board. However, from the second day that students spend on this topic, their curves start to increasingly
misrepresent the functions. It appears that the combined effect of first doing a lot to trigonometric
calculations, and the effect of the teacher privileging the calculation of critical points means that the
students are only concerned to link up these critical points in the most direct way, they are not aware of

how the curve should behave at any place between these critical points.

In general, the students’ sketches of the tangent curves misrepresented the behaviour of the tangent
function. Student Al was the only student who on occasions had a fairly good approximation of the
behaviour of the tangent curves as they approached the asympiotes. However, even many of his tangent
curves did not represent the behaviour of the function at the points of inflection. One might infer that the
problem was not with the teacher's sketching of the curves, but that he probably did not explicitly draw
students’ attention to the key features of the behaviour of these curves at the point of inflection and the
asymptotes and stressed the importance of the critical points to the detriment of their understanding of the

function’s behaviour.

One could argue that if the teacher evaluated the students’ sketches of these curves, he would be able to
see where they are making errors, to point these out to the students so that they could learn how the
curves should be drawn. Even where the teacher does sign and tick the books, it appears that he is not
correcting the students’ work either in the notebooks or in any other form of interaction with them and so

they are not given access to the conventions and meanings of these curves.

The selection, pacing and sequencing of the material combined with the low level of written feedback by
the teacher on the students’ work, impacts on the criteria which students acquire about how to construct a
legitimate text. In this particular example, students are constructing criteria about which features are
important in the construction of trigonometric curves. The criteria that students develop result in the
production of curves that do not capture the behaviour of the functions. The effect of this is to prevent
students from being able to read data off the curves, and to prevent students from developing an
understanding that one function of graphical representation is to be able to more easily ascertain

information that is backgrounded by the algebraic form of the function.
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In his analysis of pedagogical texts Dowling (1998) distinguishes between three modes of signification'®;
icon, index and symbol. For Dowling ‘ '

An icon signifies the virtual, physical presence of the viewing reader....
An index incorporates visual or spatial codes, but does not assert the physical presence of the
reader... '

A symbol is alphanumeric and is visual only in linear terms. (Dowling, 1998: 153 - 154)

Students are not given assistance to develop the criteria for the production of what Dowling calls the
indexical form of the trigonometric functions. This prevents them from being able to translate between the
indexical and symbolic form. Translating between forms of representation is one way of displaying
fluency in any discourse. The fact that they are not taught to sketch the curves correctly prevents students
from developing a coherent understanding of the nature of trigonometric functions and in this way their

access into mathematics in a principled manner is hindered.

The teacher at School A appears to be giving students a procedure that relies on calculating and plotting
critical points for the construction of trigonometric functions. The specific criteria transmitted by the
teacher disrupt the potential for students to deduce the general behaviour of the functions or even its

conventional representation.

Dowling (1998) discusses how different productions and férms of text have the potential to distribute the
student in different ways. The transmission texts generated on this topic could be described in his
language as texts which are localising (limiting in range and proceduralising in discourse). They do not
have the potential to apprentice the student into mathernatical discourse and have only the potential to
produce a dependent or an alienated student. This provides an example of how the extent of evaluation
and modality of pedagogy can impede students’ induction into the discourse and this has i.inplications for

the quality of the student’s learning.

5.4 Written evaluation in the student productions and its relationship with pedagogic practice and
the quality of learning

In this chapter 1 have argued that the written evaluations that appear in the student productions are a very
small component of evaluation. 1 have discussed how the student productions reveal aspects of the

vpedagogié discourse that is dominant at each of the schools. I suggest that changes in the student

'6 In distinguishing these three modes of signification, Dowling draws on Pierce, however, his categories do not
coincide with those of Pierce: in particular, forms of signification that Pierce would classify as iconic, Dowling
classifies as indexical.
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productions after the June examination at School B indicate how the evaluative effect of the examination
has changed the way in which students construct the criteria for the production of legitimate text. In this
way a form of evaluation that is not itself present in the notebooks makes an impact and becomes present

in the student productions. However, formal assessments such as tests and examinations are themselves

only isolated examples of evaluation. To be able to assess how evaluation impacts on the student’s
development of recognition and realisation rules one needs access to at least some of the classroom
interaction. Without a more detailed record of the pedagogic practice one can only examine certain

i

limited features that impact on quality.

The discussion of the student’s representations of trigonometric graphs provided another example of how
one might infer elements of evaluation and pedagogic practice from what is present and absent in the
student prodﬁctions. Student‘productions in their notebooks provide a partial record of the pedagogic
modality in any classroom. They contain limited elements of evaluation, which are potentially

outweighed by elements of evaluation that are not reflected as written interventions in the notebooks.
Student productions are certainly useful as one record of the cultural communication that transpires in a

classroom. However, they remain only a partial record and one needs access to other aspects of the

communication in order to evaluate successfully the quality of learning.
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Chapter 6: Conclusion

In this final chapter of the dissertation I revisit the research question, posed by initially by the Learner
Progress and Achievement Study (of which this dissertation formed a part), namely: “what if anything
can student productions tell us about the quality of learning?” Although I came to a definition of
quality education as one that successfully inducts students into a discourse, I maintain that quality is a
floating signifier and that it is more productive to examine issues around pedagogy. That is vs}hy this
dissertation has tended to focus more strongly around a set of sub-questions (outlined in Chapter 1)
that linked patterns in students’ written productions and written evaluations to forms of pedagogy, and
then assessed the potential for different pedagogical forms to induct students into the discourse of

school mathematics.

I examine the extent to which the dissertation has met the challenges implicit in the research question.
Then I outline the potential value in analysing studentsf production and discuss some limitations of
this study and potential véays of extending the framework used for the present analysis so that it may
better address the question: “what if anything can student productions tell us about the quality of

learning?”

6.1 Summary of this dissertation

In Chapter 1 I explained the reason why this study was limited to the analysis of students’ written
~ productions. I also examined how the notion of quality Became embedded in educational discourse
* and traced historically how the notion of quality was transferred from economic discourses. Bernstein
(1993: xx) discusses broadly how schooling discourses have been influenced by economic discourses:

[t]he present [education] climate’s emphasis upon.... effective means of acquisition under
conditions which optimize their economy and accountability, have spectacular implications
for pedagogic practice.... Such a policy leads to change in those responsible for its
implementation. Thus, we now have new forms of management and managers....

It was discussed in Chapter 1, how managerial models of quality have been transferred from
economic activities onto ‘schooling and other educational activities. When terms or concepts are
econtextualised from one discourse to another there is likely to be a shift in the way the term is
onceived. However, there may well be strong continuities between the concept in the former and the
latter discourses. In much policy development and research internationally, schooling in general, and
concerns around qualify schooling, in particular, have been delinked from their social contexts and
assessed in terms of managerial or organisational models. This has served to shift a reading of
schooling away from a linkage with social development to a more decontextualised reading of
schooling that relied on the identification of a ubiquitously applicable set of indicators of quality.

However, what counts as quality depends not only on the social context but also upon the values of
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the evaluator. In this chapter I outlined various contemporary views on the quality of mathematics
teaching and learning! I conclude that the quality of mathematics teaching and learning depends on
the extent to which students are inducted into the discourse of school mathematics. I argue that forms
of pedagogy are always influenced by macro and micro social features and that any assessment of
pedagogic modality needs to take account of both the macro and micro social contexts. I draw on
Basil Bernstein’s (1990, 1996) theory to argue that pedagogy is a form of cultural communication,

which is specialised with respect to context.

In Chapter 2 I examined the literature on the analysis of students’ productions in mathematics classes,
most of which does not focus on either the notes that students write of the teacher’s exposition or the
on students’ routine calculations. There is also little literature that focuses on student productions over
time and in this way the issues of how students develop the criteria for the production of text is not
analysed. Most of this literature also ignores the impact of social context in the structuring of texts.
Where the literature does allude to social contexts this is generally done in a superficial manner. This
gap in the literature means that there is little evidence of students’ productions being read as a record
of the particﬁlar forms of cultural communication privileged in any classroom and how this may relate
to the social 5rgmisation of the class and the school. I believe that the analysis chapters of this thesis,
summarised below have shown that it is productive to examine students’ productions, within an
analysis of the social 6rganisation of the class and school, as a record of the particular forms of

cultural communication privileged in any classroom.

In Chapter 3 I outlined how Basil Bernstein’s model of the pedagogic device allows me to redescribe
the issue of quality in terms of an analysis of the differing nature of pedagogic practices. I described
how Bernstein’s model of the pedagogic device, especially the concept of how tﬁe instructional
discourse is embedded in the regulative discourse, allowed me to link the structuring of the pedagogic
practices with the dominant social organisation of the school. I discussed how Basil Bernstein’s model
allowed me to analyse the student productions, as an instantiation of communicatidn, which capture
differing pedagogic practices. I further discussed how this model will potentially allow me to infer,
from the differences in the student productions, what the differing rules of cultural communication in
the two Standard 10/Grade 12 classes are - to read these as an index of their differing micro-
interactions and the classroom based structuring of the social division of labour, without losing the
broader picture of how these are related to the macro-structuring of society. I described how
* Bernstein’s (1990, 1996) model of the pedagogic device and his notions of classification and framing
(1977, 1990, 1996) were found to provide potential tools to structure and interpret the data
constructed from the engagement with the notebooks, interviews with teachers, observations of the
locational features of the two schools and research of LPAS, in ways which would prevent falling into

the pitfalls of much of the research outlined in Chapters 1 and 2.
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In Chapter 4 I related:the social organisation of each school-
the students’ notebooks at each school. I argued that it is .
notebooks at School A, which shows a relatively stronger form (\)\f\\
tendency towards a grammar orientation and the students’ notebooié\s\,\
stronger tendency towards a mechanical solidarity, show a stronge\f\\ ~
orientation. As mentioned in Chaptér 2, Domingos (1989) relates teacher ;ﬁé\ e
context within which they teach. ‘ e

The social context of a school ... is a powerful factor inﬂuencibng the teac.
practice. ' (Domingos, 1989: 361) : .

It is the differences in orientation that tends to position the students at School A more favourably in
terms of the final matriculation examination, since grammar orientation is more privileged in our

society than a text orientation.

In Chapter 5 I discussed the effect of evaluation on students’ construction of the criteria for the™.
production of text. I discuss how analysis of notebooks allows one to read the students attempts to
construct the criteria for the production of legitimate text over a time period. Evaluation works over
time to guide the student in his/her construction of the criteria of the legitimate text. The student
productions are analysed in terms of what their construction of the criteria for the production of texts
indicates of their level of induction into the discourse of school mathematics. I used the successful
induction of students into the discourse of school mathematics as the criterion for marking out quality.
My analysis of the students’ representations of trigdnometric functions at School A, is an example
that is used to indicate how a low level of evaluation of students’ text impedes their induction into the
discourse and impacts on the quality of their learning. ,

)

I also attempted to relate the extent to which students’ productions show evidence of evaluation with f

their level of success at each school. While there appeared to be a matching of students results and

level of visible evaluation at School B, this is not obvious at School A. This I argued is because at
School B, the students’ notebooks come to represent the privileged text, whereas at School A other
forms of evaluation fnay be more important. It is here that a key weakness of this study is revealed.
More direct data on classroom interactions and practices, for example video footage or observations,
would have allowed the structuring of the notebooks to be read within the context of these interactions

and would have provided a better picture of the forms of pedagogy. One situation where the effect of

Domingos does, however, caution that teachers’ types and contexts of training and the previous contexts of
their teaching also influence the present teaching.
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another form of evaluation is revealed in the students notebooks at School B, is the marked

differences that occurin the students’ structuring of the productions after the J une examinations.

- 6.2 Potential for further research

This dissertation has linked patterns in the Standard 10 / Grade 12 students’ written productions in
their mathematics notebooks, with the dominant regulative discourse at each of the two schools. This
has further allowed for the generation of descriptions of aspects of the pedagogic modalities at each of

the schools. From the nature of the patterns displayed in particular students’ written production in

their Standard 10/ Grade 12 mathematics notebooks key elements of the-criteria students were using

in their construction of texts were found. From this I was able to infer aspects of how they attempt to’

construct recognition and realisation rules. The students written productions provided a window
through which to view their level of induction into mathematical discourse. I submit that this form of

analysis is generalisable beyond this study and the contexts on which it focussed.

Assessing what students know'has been a key concern in education for a long time. As described in
Chapter 1, public examinations, such as the Matriculation Examination and other tests of students’
knowledge such as Third International Mathematics and Science Study (TIMMS) come to stand for
assessments of the quality of education. What these forms of testing show is what students can
reproduce of what they know, under particular conditions but only within the parameters of what they
are asked. These are valid forms of assessment. However, analyses of students written productions

allow one to analyse how different students (under either the same or different contexts) construct the

criteria for the production of legitimate texts over a period of time. This I am arguing is an equally

valid way of analysing student’s knowledge. 1 have argued that it is the extent to which students are

not an instantaneous event; it is a process that occurs over time. Analyses of student notebooks are a
useful source of information from which to reconstruct this process. This study, I believe, provides

evidence of the value of using student’s written productions as a source of information about the

inducted into the discourse that marks out the quality of education. Apprenticeship into a discourse i?

extent of their induction into mathematics. I suggest that this form of analysis can usefully
complement other approaches, such as testing, determining students’ knowledge and understanding of

particular discourse.

As mentioned previously evaluation occurs in many forms such as repetition, non-repetition, or othe
forms of silences, changes in tones of voice, changes in gesture, facial expression or other forms of
body language (Bernstein, 1990). Evaluation can occur between students and téachers or students an
students. Since evaluation is key to the construction of the criteria for the production of the legitimate
text, one needs access to more than the student notebooks in order to analyse how patterns of

evaluation have directed students in their attempts to construct the realisation and recognition rules or
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the extent to which they have been inducted into the discourse of school mathematics. It is the extent
to which students have grasped the recognition and realisation rules that marks out the quality of their
learning. One needs access to other classroom practices in order to obtain a clearer picture of how

evaluation impacts on the construction of transmission and acquisition texts.

This dissertation has described the notebooks.as an instantiation of the cultural communication that
occurs within classrooms and schools. Key elements of the pedagogic modalities at the two schools
were inferred from the paiterns represented in the notebooks. Many studies that focus on teaching and
learning generate data from small-scale observations of classroom interactions. The pedagogic texts
that form the basis of these small-scale observations represent a snapshot of the pedagogic practice,
which develops over time. I maintain that a clearer picture of pedagogic practice can be obtained if
one is able to track development over time. However, longitudinal studies such as Boaler (1997) are’
costly both in terms of time and money. Analyses of students’ notebooks may provide a more cost-
effective mechanism to track the development of pedagogy over time. I suggest that analysis of
notebooks, if it is complemented by analysis of contexts (as is done in this study) and also some
classroom observations, can generate a better description of the pedagogic practice than snapshot
analyses of classroom interaction or analyses of notebooks on their own. Whilst analyses of student -
notebooks in conjunction with testing can provide a more coherent analysis of students’ knowledge,

than is possible through testing alone.

Although some attempt was made to relate the analysis not only to students differing level of success
across and within each of the two schools, no attempt was made to link analyses differences in-the -
notebooks with different genders. Some initial surface patterns were observed and noted in Chapter 3,

however, an in-depth analysis of this would require a larger sample of student notebooks.

Another way in which this study could be extended is to link the patterning displayed in the students’
notebooks with the development of their identity and their positioning in the class. One might be able
to extend the brief descriptions of the pedagogic differences using Bernstein’s notions of classification
and franﬁﬁg to include a coding of the students’ production in terms of message and voice and hence

to comment on the construction of their pedagogic identities, or choose to draw on other theory.

This dissertation has attempted to show that analyses of students’ written productions in conjunction
with analyses of the contexts within which they are generated (which should include some
observations of class-based teaching) are able to generate complex descriptions of both pedagogic
modalities and students’ induction into particular discourses. The form of analysis suggested here is

able to provide descriptions of how the regulative discourses set the parameters within which the
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instructional discourses develop and these in combination form the communicative contexts within

which students attempt to generate criteria for the production of legitimate texts.
While this dissertation focuses on two schools in Khayelitsha, I suggest that this form of analysis is

generalisable beyond this context and the scope of this study and may provide a useful tool in other

analyses of either or both pedagogic practice and/ or students’ induction into a variety of discourses.
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Appendix 1: Interview Questions

it

Students / learners are placed in different classes.
Is this according to subject choice?

Do the students decide what subjects they want to do?
Are there any restrictions on what subjects they do? For example results, subject
combinations are combination of these.

Do students decide what on what grade to take mathematics, or is this jointly decided by
teachers and students? Are there any guidelines e.g. results. On what are these based?

Do students get taught according to register class, or are they split into grades?
- Does the same mathematics teacher teach all the matrics, or are there different teachers?
Do the students use a textbook, if so which textbook?

Do you, as the teacher, use textbooks as resources, if so what book or which books. What has
influenced your selection of textbook/s or other resources?

How long are classes?
How many classes each week?
Is it the same for every matric class?

Do the students or the teachers move between classrooms?

How many of this years matric students that you teach do you think were at this school last
year? Are many of the students repeating matric or most of them from Std. 9?

" At many schools students do not attend regularly. This obviously affects what will or won’t
be written into students’ books. How is attendance in the matric mathernatics classes?
Do you have copies of attendance records?

How do you assess the students over the year e.g. do they have a series of tests over the year.
Could you give me copies of test results, exam results and question papers: April & June

How are the June and September exams set?

Do the June and September exams cover the same work as the final examination or only the
work that the students have completed? ’

It is important to the students and the school that they get good final results.
What mechanisms do you set in place to achieve this?
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sequences and
series

TORIC 5.1: ARITHMETIC SEQUENCES

A set of ordered real numbers is called » sequc:ice. For example:
B3 sne.
% 4 & 16 32: ..

in an arlthmdk sequence, the &fference between sorcesshe ferms
is comatant.

in this arithmetic seguence, the
commas difference i3 5. We must
add 5 1o get Brom ene tzem to
the pext,

and the difference between any
ferm and the term before it is S,

B-3=5 -85 (§~11=5

Let’s label the ‘ .

teemns Ty for T T Ty T, Ta

the flest term,

efc, k4 & {3 i ?
{3 r""’“ TR0 1+105% 34U IH55% ... 3+ -0
]

@ a:  a+d: a+2: s+ 3 ... et(n~1MW

(To pet the ath form,
we gdd {7 — 1) times
d to the first term,

times d 1o
the first term,

ey e

HodeR and nelN, then
metdiatdd ..odin~ 1M

is an adthmetic sequence with #
terms. whese

=

Examples:

(I} Find the 1erih term of the sequence 7; % =~ 4 ..,
3~T=-4 and —i-1= -4

this is an arithmetic sequence, witho=%. de ~ 4, n = Io
We have to find T,

T,=atin—Hd
A L RN )
=7+ 94
=73
ER -]

{2 Find the eighth terin of the arithmetic sequerice — & - 1§ & ...
g= -4 aned dﬂ—fi"(-‘;)

=-j+i
=-{+¥
=}
Ty=-4+7)
= -4+ 4
=

{33 Which 1crm of the sequence 4; 9 14: ... will be 347

Dwd=§ aid (4-~9mb . .
this is an arithmetic sequence, witha= 4. J= 5. T, =34 -
We have to find n

T,=a+{n~id

Mudin=-15

w4+ 83

F=3n

T=n

The seventh term has a value of M4,

o

(v661) soupwayivpy Sutpuvisiapuy) wold : ¢ xipueddy



9¢]

- D

{4 Determine how many tems there are in the followdng sequence:
45; 43, 424 ... 73
mts==1t ant 4l-gaf=-1}
this is an arithmeiic sequence, with @ = 45, d = = 1}
T, =33 ‘
We must find &,
Te=atin- M
33§ = 45+ (n - 1%~ 1)y
B=ds-344
T3S =180-Sn 3
Sn = 50
p=lB

(5) % 3p+ 2: 3p+ 3 wre the fisst theee teoms of an srithmetic sequence.
Find p. and hence write down the values of the first three seoms,

d=2342~p oand d=5+3={p+2

. Yptiep = Spr3-{p4+ 2
'p+2 = Spk3-2p—2
~2 = ~1
po=

First 3 torms: pi p+2 ;543
hab+rush+s
L3 st

{6) The twellyh term of 2o arlihmelic sequence i3 = 5, and the twentieth tern
is 7. Find the seventh term,

We know that this is an adibmelic
sequence, but we don's know the values
of & or 4 However, we aeo given lwo sels
of isformation. Therelore, we consituct

twe eguations and solve slmuliancously,

Ty=~5 and Ty=1
a+ild= -5 (1) atd=7...0
@ -(x =12
d=}

Substitute in (1k a4+ 1} ~ §
a+—¥=~5 :
e+=-10
2= ~43
an'-Zli
Ty=a+6d
a =21k + 6D
=-12 i

(N The seveath term of an arithoeetic sequence is 20 and the thirteeath term
is 3B Find the ficst theee torms.
T,=20 and Ty = 38
ati2d=138.,...42)
{2~ {1) &= 18
d=3
Substituee in {1} a+ 6(H=20
, a=
Fiest three terms: 4 5, 8

HKERLISE 5.1
1. Find the seventeenth torm of the seqguence 2; 5. §; ...
1. How many terms aee there in the sequence 3. 7, 1 ... 4T
3, Which term of the arithmetic sequence 10, 7. ... will be - §7

4, in an anthmetic seqguence the seventh term Is 30 and the founh
term 12 18, Find the first term and the common dilference,

5. Find the twenticth texm of an arthmelic sequence if the fflth term
is 11 and the rwellth term s 25

6. The fourth term of an arithmetic seguence is 14 sad the sisteenth
torm i3 50. Which tenn hes » value of 777

7. Fiad the %k term of the sequence ~ & % 70..,.

8. An arithmetic sequence has 19 terms. What is the common
difference if the feat term is 3 and the last teom is J97

%, Given the seguence 3% 34; 29;.. ~ 1, find the number t;f terms.

10, '!‘htl:?tighth term of an arithmetic sequence is 50 and the SKh term
is 176
{8) Fizd the st torm,

{b) Find the comnton differonce. .
{c} Write down the frst theee terms of the sequence.

s i g bt

Bl e i oot |
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11, Given the sequence x S35y,
{a) Write down the 4tk term in lerms of & and y.
{b) Write down the 13th term in torms of ¥ and y
{e) I the last term is 10y ~ 9y, determine the number of terms, in terms of
x and g : :
12 Given the sequence 2 23 271 ..
(a} Wha is the S0th serm?
{b) Which term In the sequence is cqual w0 1 0537
i3. The 5th term of an arthmetic sequence is 18 and the 15th term
is ~ 2, .
{2} Wrlte down the first three torms of the sequence.
(b} What Is the 191h term?
e} Which term is oqual tp - 267
14 The rib term of 8 seyuence is given by Sl

(8) Write thiz formula in the form o +§& ~ 1 10 show that it i an
atlibmetic sequence.

{b) Find the 47th lerm. .

(€} Which term is equal to 4977

15. Given that & 6 41 i an arbmetic sequence:

() Which term is equal 1o 427

(b} What is the 13h term?

{&} ¥ the last term i 32, how many termy does the sequence have?
16, In ap afithmetic sequence, the sum of the 33rd term and the 43rd term is

106 and the difference betweea them i 40, where Ty > Ty,

{2) H ihe specification Ty > Ty; was omitted, would it have mede any

differcnce 10 'the vesulis? Explain your answer.
{b} What iy the 13th wrm?
<} Which term is eyual 1o 1357

17, The 10th and IDth terma of an asithmetic sequence are e + 5} and

Pz + y) respectively:
{3} What is the common difference?
{b) What is the fiest wra?
(&} Find the sum of the $0th and 59th terms.
(d} Find the dilfercnce between the 22nd and 19th ferms.
(e} Find Ty + Ty
{(f} Fiad T, XT,.

18. An arithemetic sequence bas 2n + 2 terms. The middle term is 13, the thind
term is 7 and the common difference is 2. Find the last term.

19. Find the 2nd teren of an arithmetic ssqueace which has T) =4 and
Ty=b

16. Given the sequenve x ~y: In; Ie + 5.,
{a} Show that the sequence is arithmesic,

W s

(b} Find the §3th termu
{c} Give an cxpression for the ath wrm.
2L, You arc given two arithmetic sequences:
g, a+dgatidg... Th... and
wotdiatdn....... Teienn
where T, = Tg= 4l. . R
Write down the first three torms of euch sequence if d, = ~ 4

e
TOPIC 5.2: ARITHMETIC SERIES

%
~The swm of the terms of a sequence is called 8 seres

Arithmetic sequence: 3, 7; 15 ...
Asithmeric series: I+TH UL

Derivation of the foemula for the siun to n Serms of an ssithmetic
sacuance

Consider an arhhmetic serics of # tormy with fisst ierm @, common
difference o, mh term £ and sum to # terms S,

S,~a+{atN+la+ 2+, +W-2hr-D+e........ [}
S, =2{f~d)+{U~2h+. . retX+erdra........ {0
Add £1) and (B

28, =la+tH+la+Br+d.. . +o+Dta+Hea+n
S,=%e+h.....0) ‘
Bu T, =f=a+n~Ii¥

Substitute in 3% 8, = Ya + a + (o — D}
=%t - 0d..... {4

Note:
(1) In equution (2) of the
degivation we write the first Hine buckwards.
(2} The equation for 28, is oblained by ydding
the first two eguations.

{3} We use {3) when we bhave the Jusi
{uth) term. We use (4} when we
huve @, # und d, but not £
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Appendix 5:

List of exposition and exemplars in the student productions at school B and the corresponding
pages of exposition and exemplars in Understanding Mathematics.

Topic Sub-topic Exposition and Sub-topic number in
exemplars in students | Understanding
notebooks from the Mathematics
following pages of
Understanding
Mathematics

Logarithms and Not taken from

Exponents Understanding
Mathematics

Arithmetric P 44, 45, 46 Topic 3.1
Sequences -

Sequences and Series | Geometric Sequences | P 54, 55, 56 Topic 3.3
Arithmetric Series P49, 50, 51 Topic 3.2
Geometric Series P 58 Topic 3.4
Sigma Notation P68 Topic 3.6
Distance between P 215,216 Topic 9.1
two points
Midpoint of a line P 218,219 Topic 9.2

Analytic Geometry segment
Gradient of a line P221 Topic 9.3
Equation of a straight | P 226, 222 Topic 9.4, exemplar
line from topic 9.3
Limits P 92,93 Topic 4.3
Average gradient Not directly from Understanding

Mathematics
: Gradient of a curve at | P100 Topic 4.5

Calculus a point
Derivative of a P 103, 105 Topic 4.6
function
Rules for P 107,110, 111 Topic 4.7
differentiation '
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