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Chapter 1: Introduction 

1.1 The research'> question 

This study was initiated by a larger research the 

(LP AS) which was at the School of Education at the 

Progress aod A .... 'n' ... v ........ "'.,t 

of Cape Town. In initial 

stages of the was on "the quality of , aod it is this concern which 

underpinned my During this of the teachers were not comfortable with having 

lessons or taped, although they were happy for aod have access 

to students' This then meaot that interviews with the staff school aod the 

could be gel'1er,ateld. This situation 

students at 

student productions became the main source which 

begged the question: What, if <>"uth .. ·..... cao student productions us about the quality learning? It 

is this question which forms the of study. Since study is a the 

fulfillment of a master's the of question is on 

"'U..luv.u productions in the ".nVUlU<UU 10 I Grade mathematics ",.a""",,,, aod the productions 

focused upon are limited to in the stuldents notebooks. 

two schools chosen this study were used for the LPAS. the time that this study was 

initiated, LPAS was focussing on Standard 10/ Grade 12 classes, which is why study focuses 

on the matric mathematics classes at the two high schools. focus of research was then confined 

to: What, if aoything, cao the student productions captured in tbe:D()telllo()KS of the .. ,.." ............. 10/Grade 

mathematics \.-10.""''''''' at two schools 

more focused question one be 

What, if aoything, can student productions 

I 

us about of maLtnt~mlltl(;S education? 

to develop an orientation towards the broader question: 

us about the quality of learning? 

In order to aoswer question: "What, if aoything, can student productions us about the quality 

learning?" I begin by to come to a definition of of quality. is to 

able to state parameters of the behind question more clearly. It becomes that this 

term is used differently by different people both in relation to education more broadly, in ways 

masked COIlSldlerable prompts me to begin by and notion 

"quality" become ao Tnn,("\rt<>nt COIlcelPt in education. I adopt !>"TiTn"""n that quality is 

which is valued. in turn, me to ,.u" ...... "" the most commonly accepted 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. 

1 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 with the phasing in of Curriculum 2005 become more common for this year to be 
called Grade 12. Because this term has over the period of the study I use both terms. 

1 
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Once I have established a definition quality, I then sub-questions which attempt to probe ways 

which the student' productions give clues to pedagogic at the two schools and 

potentially some ways in which quality learning may be inferred from sub-questions 

are grouped in sections 1.1.1 - 1.1.3 below. 

1.1.1 . Linking patterns 

school' 

student productions to the form of pedagogy privileged at each , 

411 there "H<JlU..... between the student productions within each school? so, what, if <>".,th" ... ", 

can be H.U~l1";"" from of about the form of pedagogy within 

the mathematics classes within school? 

411 Are ditfelenc:::es ... "'.' .. 1"'& .... the student productions at each If so, what, if anything, can 

• 

school? 

students from 

gleaned, 

patterns of about form of pedagogy privileged at 

differences be ~"'." .. "' .... to the rI;ff'",,,,,,,,,t levels eVelneltlt of 

two " .... JIVVJl" in final maltn<;Ulliticm e:lCallllinatic)fl 

the patterns in students' mathematics notebooks resonate with information 

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

.... ...""".,,, at school? 

LD!1I0lng student productions, .... ".Jl ... J;;;~, ... and, quality 

,,, ...... "' ... productions cal:>tured matnema1tlcs ll\JI,,",U'U\J'"'' provide enough a record 

by the two teacn~~rs. to one to assess extent to which "",.,,,, . .,." 

are inducted mathematical dlSCOtlrse~ '! not, what other forms or records of ,.,. ..... ""]':,''-']':,J (for 

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

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

• What, if anything, do the student productions that are captured in their mathematics notebooks 

.... "I.,.~.f of the extent forms evaluation in the mtterent classrooms? How might these forms 
" 

of evaluation be related to of are not displayed the notebooks, both 

form extent? What is the relationship between evaluation in general and the induction of 

students into mathematical Is the that is in the 

notebooks sufficient to use as a basis to diflferc:mtial potential c""",!pnt,, at each 

school to be ID<lLUC1[ea into rr' mtllenlatllcal discourse? 

2 
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Linking patterns in the student productions within each school to student achievement 

the of privileged pedagogy 

• there between the productions of the more "'''''''''''''~, .. .u and successful students 
within each of the schools? so, are there in rht1t .. ,..,· ... "."'''' and how 

patterns to the fonn of pedagogy 

• What, if anything, is the relationship achievement and quality of education; or in 

student success and the extent to which they are inducted into mathematical 

discourse? 

To with the final set sub-questions, what is the relationship, between success 

examinations the quality of learning? The two schools focussed on within 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 examination2
• this sense it is clear that the student achievement 

differ. However, whether one relates achievement in final examination to quality learning or not 

depends on what one by quality learning. Quality education, to rehearse a commonplace 

platitude, means different things to different is partly both the terms "quality" 

and "education" (and the related tenn ~'learning") can be 'as floating3 slgnlIllers 

terms to people even different things to the same 

ri,f'f",,,,,,nt contexts. In 1.3 below I how the of "quality" came to 

so centrally inscribed into educational discourse, and trace some of the influences that have shaped 

the use of this tenn. I then (in section 1.4) discuss a range contemporary views on what is valuable 

in mathematics education; it is these differing views which underpin the differences in the ways 

which quality mathematics is currently In this I both assert that it is 

ttelrences in the ri,+t .. ,.",n+ ways important to separate out the 11'n .. t",rlui 

education is perceived and also n""'~"lr1t of the decontextualised constructions of dominant 

views on quality in mathematics education. Finally in section 1.5 I present a definition of how 

quality in mathematics will be viewed in this .... ",,,"' ........ Vll 

Although it is uncommon in the chapter of a minor dissertation to trace a history of the insertion 

of a tenn into the or to present contemporary literature Oil how the tenn is used in the 

is is presented remainder the chapter. reason for this is the high 

of amlDUl:UlILV that is nre:serltlv inscribed into usage of the term in educational (and possibly other 

discourses). I that a description of how the tenn 'quality' has beenrecontextualised 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 is produced "by signifiers relating to other signifiers and not to some 
fixed 'object' or social " 1992: 32) 

3 
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management contexts insights into some of ways in which the terms is used 

educational discourse: A description of the mtluencf~S on the understanding of the term in 

education helps to produce an account term changed signification I 

briefly trace insertion of the term quality edl1catlOlnal Olscol11rsle, prior to offering a critique 

the decontextualised ways provision is generally 

viewed. A description of the values often into the term 'quality' in mathematics education 

serves to inform and the definition of quality education that this 

chapter. The 

study. 

is to arrive at an informed definition of quality education for of this 

1 where the notion of quality in school ? 

is one of the key terms in current educational debates: 'quality schooling', 'quality 
management', 'quality teaching and learning' 'quality assurance' are all that 

attention draw of practitioners 
Chapman with Wilkinson, 1994: 

Much research Wl"" .. ',.... in contemporary education throughout world is with 

of education (Aspin, Wilkinson, 1994; Botha, 2000; Govinda 

Heneveld, 1994; and Rassool, 1999; Heyns, 2000; et. al 1996, 

Winch 1996, West and Hopkins, 1996). It has become commonsensical to quality with 

educational worth: quality becomes a synonym for that which is valued. The difficulty with assessing 

quality in is that use term often the different that underpin 

different I'n~'I'P'nf1l"1c! of 

Where does , interest come from? Winch (1996) asserts that term "quality" was 

..... .,."""",, ... from the economic sector to the service sector. He examines ways, in which economic 

metaphor quality has can be tr""nct'3rr~'rI to and identllties in which mclusttv 

has approached quality (Winch, 1994: (1) quality as equated with o,;;;A\.,o,;;;U';';ll"o,;;;, (2) as a 

measurable attribute of the product; (3) quality as defmed as meeting the users needs; (4) quality as 

lUI.,aWlU/5 value money. He that shift and away 

the first two of these interpretations towards latter two. ru',;:)Q,~.l\. and Meyer (1995) 

and Green's (1993) 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) 

4 
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Winch (1994) describes a movement away eQUICatlOn being the concern of the producers (which 

he reports has come ,to be as concern of the user, Winch then 

discusses ways in which "the user" state can be conceptualised5
, response to he 

identifies as dominant neo-liberal Winch 4) that "the user" should not be 

thought of directly as student or the OaI'en!:s. or even the community, but as the taxpayer 

since it is they who are responsible the national 

(1994) it is the responsibility of gm1ertlmfmts to recon(;lle the interest of 

He adds 

systems. For Winch 

groups of taxpayers. 

it is not often, if ever, reasonable to expect to ..... E;v ............. 

reasonable and that be prepared to compromise about the 
those are implemented, particularly in sphere. opens the way to a 
consideration of the desirability of diverse but clearly articulated education, emerging 

political 1994:7) 

Winch to be approaching SOCle[V and institutions merely as outcome a 

of consensus reached a collection rationally debating individuals or ,",'~'~"U. This 

position issues of power and control, how become inscribed into social institutions, and 

community and individual identities over time and the conservative tendency of institutions 

identities to incorporate and project the influences power and control well into the future, 

Giddens (1979:70) writes "all exists in continuity with the past." Just as social needs to 

take cognisance of 1~~~~~~~~~~~~~~~~~~~~~~...!LlI.s;;.LUU;l¥r'~b\JOJ....j,Ul"--_ 

planning and ... """,/,\1U·",''''O' and 

Even Winch's own tenos, he ""'''''''",r", to the fact notion of the consumer cannot 

without a producer, that teachers do not act only terms of any government policy, but are also 

det)at~~s on eOlllcatlon and by own e(l1LlcaLtlon and training. 

"",.,'VVJ,,, operate a more social . than industry, in industry 

factors that affect final product are more controllable than the factors that influence the 

development of and the of learning It can be argued that to reduce the complexity of 

social to the of manufacturing mean the and 

.... "'.JQ.L\_" to the where analysis to be helpful. as to 

4 However, teachers do not act in isolation to produce they act within parameters syllabi, 
principals, bodies, local, provincial and national educational authorities and within parameters 
inscribed into both current and educational ideology and discourses. are influenced not only by the 
constraints and opportunities of their teaching contexts but also their own educational and teacher "''''"''U''5 
experiences, as well as past teaching contexts. I would argue that it is not possible to isolate an educational 
producer within a person at a single time. 

Defining "the user" has become one of the major debates linked to how to provide quality education within the 
school effectiveness I school improvement movement for example Govinda and (1993); Heneveld 
(1994) and West Maged (1998); Winch (l994)}. 

5 
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the unit of as the input-output school in ~"V'~""'V" "disconnects practices from 

social and cultural constructions from political and eC.JnC)InllC interest". It no room to 

consider power and control are inscribed in the macro micro structuring society. As 

Morely of quality arose as part of a discourse which 

can be measured. variables 
between psychosocial focus on the 

The current is towards the 
DUIeatlCrlltlC co-ordination to ., .. ,,,,,. ... IJj'vU'U,,~i1Uj'v 

1.2.1 did this managerial term become so prevalent in educational description? A case 
study from .... 11"111,..., .. edlllC8itlon 

Morely and "' .. """'V'V~ (1999: 1) that "quality" as a term become ..... , ..... ;u.UA-U within the school 

effectiveness/school improvement discourse "which both been enabled the West by 

the ..... 1',....., .... culture of the late 1980s and 1990s". I-In'",,"'''''''' as Morely and ,L""""V'J~ (1999: 17) 

key concepts and ",.,.,..,v, ... do not have static definitions. Rather, rhf'1" .......... t significations arise 

~U"'V~'J}:;I."'a.t mileux, in a does not exclude interaction between 

present dislcoulrses. More1y 

to within 

improvement and school 

COI1tr;;laH~tolrv educational theory 

debates 

been used to 

Kas.SOOl (1999) trace how 

over a 

'n" ..... rlt!01'I.·.. They 

lay the basis 

term quality has 

which 

that disparate 

in which 

ec()nC)InlIC "",,",Ah'''' have led to changes in educational policies and in particular to policies around 

., ..... vvu .. ,z;. A brief the notion of "quality" has become into educational 

reveals how 

publicly justify policies 

and critiques from one school A"'U'''h'''' can be drawn upon to 

no relation to the concerns original rnp{\n.·<;: and 

In 1960s, the modeIDisati()ll theory of national development started to become dominant, as did 

(1961, 1958, human +"'~'~""-. The ass:unlPtion was that , .... ,,.,,'trn."'nt in 

capital, especially was a necessary to ecclnOltlllC this 

the launch of Sputnik by the Soviets panic in the Morely and J.'\.=i:tVV~ (1999) 

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

6 The notion that education was an important precursor to economic was not invented by Vaizey: 
for Ernest (1991) cites Williams (1961) who cites Foster (1870) as "Upon the provIsion 
of elementary education our industrial . However; it assumed dominance in the 1960s and 
this notion that the quality education is a precursor to economic has circulated in 
a privileged position in ever since. 
7 Countries are positioned within global social and political influences that cannot be altered 

,-,11""5""5 the quality of their national education Lyster (1992) notes that illiteracy and poor 
education results are a feature or function of poverty, an individual's and a nation's position within a national 
and socio-economic situation rather than the cause of it. -

6 
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.... r('.vuip all children mobility, that education could with 

improvement and education and other institutions) 

would counter social inequality development. During the 1960s in the 

dominant view was that it was ....... ,,,""'u .. t to ... "';,"' ... ,'" public spending on education. 

Morely and Rassool (1999) assert disparate discourses were ,nt,,, ... ,,un,,,, .. 

arguments during the 70s, 80s 90s which challenged the view that it was nec:essary 

state to maintain high levels of spe:nd:mg on education. One influence was edllca:tionaJ resc~ar(m 

the late 60s, research from a epistemological bases started to "'"'""' ...... 1':."" 

schooling providing social mobility. (1971, 1977), Bourdieu (1977), 

(1976), Willis (1977), and different ways showed that school was a 

public 

the 

Gintis 

distributing students and that wn1'Inn 

same period critiques of "'fOr,,....,.,, 

children were less likely to suc:cee:o at schools. Over the 

methodology began to circulate. oil costs 

increased, Britain's the nature of changed, 

unemployment increased COli1SljJer'aOJlY 

shifts. Aspects of human ...... "' ..... 

a range of other socio-economic to political 

elements from the disparate "V ... IVl'-',1;l"'," Slll(lleS mentioned 

before, and elements a cn'tIolles of progressivism were """""""("1 which and 

even ran counter to their "' .. '5 ....... concerns and presented as if they were all a "", ... LA"' ... "., critique 

discO\lrS(~S allowed for the 

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

of the provision of education The combining of aspects 

Morley and "'\.",,."v.,,. (1999) state school effectiveness gained asc:en1aarlcy with the New Right 

school in the 1990s. A modified version of capital theory was 

evoked to pressures of global competition 80s and 90s with a 

manufactured 

reforms, 

enterprize 

educational standards. This some justification for education 

o;;;;u".!",,,,uVIl, as managerial ism and 

mc:reaLslIlLg d:ommaJllce of neo-liberal politics 

COllstl'UClted aroulld the concept 

economics was .... "'.v ... ,,. force behind the spending on education and 

formed the bac:kdlrOD to state policies which supported etficicenc:y fllet()nC and managerial 

the effect-school Morely and Rassool (1999) att€m'lJ)t to a convergence 

of other and economic theory and concepts to 

educational including teacher training and that occurred over this 

was to delink concerns from education to micro-organisation concerns. 

Schools to approached as separate units and ""'.n,,,·,,, as the concern only of each school's 

8 Although this was made far more indirectly by Foucault. 

7 
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community, As Morely Rassool (1999) describe, of the on education shifted from 

analysing link between education to school development9, 

In the 1990s school have away from consideration of 
student achievement indicators ... , The core 

tecnmqUt~S and procedures can be transferred 
to any management system. (Morely and Rassool, 1999: 12) 

Quality and managerialism in education beyond Britain 

Similar trends schooling are described other countries: for example (1993) traces 

how trend developed in the Aspin, cn:apn:mn and Wilkinson (1994) trace 

developments in New LjV.w."" ....... There are obvious dlt1tere:nc€~s in the proces;ses with notions of 

quality via the school PT1",,,,.,.t·,,,pnp,, I school improvement movement importance in other 

for ............ , ....... '" Muller and Roberts (2000: describe in the USA the school effectiveness 

movement developed .. v."v ... , of and professionalism. despite 

COlenlan I<'P1''''" (1966) was their launcnmg pad, rather the British European that 

sociological srumes. 

Morely Rassool (1999) describe this mana!~eri approach to education the school 

effectiveness movement industry concept quality and ... n_ ... u..,.." ... this 

concept within educational dlS;COlurse, This allowed for in industry "quality "'VI,n"" 

versus quality assurance", "quality """,t"'1"n,," and .. continuous quality improvement", "Total quality 

Management" (an ADnerlcan industrial model from 50s and 60s), "Total Quality Concern" 

""V""I""'''' industry), to (from 

this 

over into education, Morely and KaSSClor (1999: concern is 

new ulaual;\;i' .• W.."Ul than 

"pr'uP,"I' it is a form pragmatism, marketed pre~aOnnlnarm)i as efficiency, 

interests are being 

conceals not only is 

own construction but the power inscribed it. 

Quality school pff,l>",thrpnp.'~j; as dOlmillla][)t de5t.::n,»ti(ms of education internationally 

COJncerns with quality managerial systems are not isolated to USA New but 

have an international This is probably linked to increasing of neo-

politics and economics. Muller and Roberts (2000) argue that the focus on quality 

systems has entered educational discourse primarily though the influence of international 

aid ",1'; ...... ""''''". Morely Rassool also argue the mUluenc::e of the World Bank, 

and IMF the shifted from provision education to all, to a focus on cost 

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

8 
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quality-provision) are influential. They add that role played by international ........ "'''" .... v .. consultants 

and tertiary cour.ses offered to educationalists developing countries has important. 

However, educational and research is not only influenced by international aid agl:mc:les, their 

consultants and tertiary level courses. The focus on quality and managerial """tl'>,nn" has 

through to other places and for example many state educational departments, business-funded 

..... """,,,t,, operating both and non-governmental organisations, journals and research. 

Much cOlltemp,onrry eal11C~ltlO>n discourse is through notions of measlllnng and constructing 

input-output """r",,.,,,,, that pf()mlote quality and managerial concerns around 

school and concerns with _ ....... , .. at school 

would seem almost unlnatura to be un<;oncennea with to improve 

have a hypnotic 

cost 

it 

and 

quality of 

, school's, 

At school level it might seem that there is little that can done about 

or so that only ethical IJV~""\.'U is to 

on at ~ local However. is that school effectiveness manageriallO concerns 

with quality have become part of a dominant international discourse that tends to downplay or 

concerns with how education is linked into structures at a macro level and how this impacts on 

micro structuring of individual schools and their particular practices. 

1. 3 Measuring Quality and constructing input-output models 

way to measure the quality education is by measuring student success. This is commonly done 

by ,,'"llV'-',''' being publicly on the perfonnance of .nu,ul;;,u.., In examinations, example 

the (at a level), international such as Third 

10 However, one should not assume that this managerial role of the teacher and, education 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 education. It 
made it possible to the traditional system (a pupil working with the master, while the rest of 
the group remained idle and By individual it made DOS:SlDle 
the of each individual and the simultaneous work It organised a new economy of the 

apJ)reIBtic:eslilip. It made the educational space function like a machine, but also as a 
era.chismg, rewarding. 

The spatial and temporal of mass has resonances with the organisation of factories. 
It is all too easy to say that schools were set up to factory workers and the of the school 
and space was to prepare working class children life. As (1989) education could 
have been for more people creating more one person schools: the multi-
teacher institution that developed resonated with 191h about hierarchical ."","Ui5"'.""' .... 
Foucault discusses how the forms of power and control in both work and educational 
institutions (and a good many other institutions) draw on a long of organisation and formation of both 
the church/monasteries and the military/army. He 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. 

9 
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International Mathematics ;:scI~:nce Study This assumes that the way which students 

are evaluated matches' with one's understanding of quality education, that student v .... , ....... "., the 

are an adequate measure of student competence. On the basis ofthese tests students and ''''UJ,uU'15 

institutions are publicly differentiated and distributed in terms of their levels success and 

implication is a social evaluation of quality of the learning. At the top the range 

institutions are as "getting it while those down the are pathologised. What 

the tests themselves are not able to lUUl,-,a'.c is what prOIOUtces these differences. Further investigation 

is then focussed on of the inputs in education proces:ses are respOlnSllDle for the 

successful or unsuccessful outputs. 

are a multitude studies attflmJ>tIng to ascertain of the 

successful outputs: for example, Creemers (1996); Fuller (1994); Hammond Ball 

(1999); Govinda & Vargese (1993); Hanushek Heneveld (1994); Hopkins Lagerweij 

(1996); Lloyd, & Clark, (2000); Maged (1998); Reynolds (1998); Verwimp (1999); and West 

& (1996). are also plenty studies that collections these studies about 

the impact various educational inputs, for example Stringfield and Slavin (1992); Hanushek (1995); 

Creemers (1996); Darling Hammond and Ball (1999). One of problems with this type of 

nVf'rvl'P.W of other which is by (1995), is that most of 

the catee;(me:s. for example school 

l"le'ren::neu~ss, Muller and 

are defined diflferfmtly in ri.1"·r"' ......... research stu(lleS 

studies concur that the Imr)Onant factors are: 

Textbooks (availability textbooks supplementary teacher (as 
the kind and amount of pre-service teacher and time (as measured by 

time demands on students) (Muller and Roberts 2000: 8) II 

Angus attempts to schools as of analysis detactled from 

contexts for the ....... 'u ........ of eQ111ca:t10nal outputs in an attempt to techniques of ..... 'uu ... vu of 

inputs-outputs correlations which' be applied in any educational or 

situation". Of interest is fact that Clarke's 

education is improved by a dlfterlent set .~."-~" ... countries. 

Similarly the World Bank (1995) reports that the level of resourcing schools has more an impact 

in developing COlunt.nes. These reports indicate that in lff~'rplnt contexts n,!"1" ..... "' .... t 

rnAnn,,,,,t in Although is it is peI"nat)S a 

superficial \#.I\.''''Ulvn ... of how "' ...... "''' ... v.ua. is context ael)enoerlt, and how nat:lpr()pn:ate it is to 

follow models that attl~ml)t to isolate ~~ ... _. 1 decontextualised variables that apply across 

contexts. It indicates one reason why att~~mJ)ting to develop key indicators or variables of educational 

11 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 that 
they are ,<;;<1\.,.",,)<,. 

10 



Univ
ers

ity
 of

 C
ap

e T
ow

n

quality (or even 

approach to 

In section 1.2 

in education 

applied in a 

of as 

as an 

dominant 

my own 

productions 

student success) can be applied context is an inappropriate 

research. 

I have discussed term "quality" come to be a commonsensical term 

Since quality can understood as that is valued, the term is now 

ways in education. term quality then comes to amplify whatever is 

education. This in turn on the how the of education are 

an atu~ml)t to students' " .. ",('jur'r. in their mathematical notebooks 

quality of mathe:maticlll teaching the next [ 1.113'-""3 

..... "', ... v" .... in J:ruJltn€~mliltl(:s ec1uc:ation, in order to come to 

of "quality" as I <>rr., ...... !\r to answer the qm~snon: "What, if anything, can 

in the notebooks the matric mathematics """"',"'''',, at two ""lJ'VV'" us about 

the quality mathematics education?" Initially I describe the construction of dominant cOllte:mpiOf<uy 

views on mathematics edllcatlon. Later I criticise views for not taldng v;:.,'"'''';u ..... ''' of 

the context 

1.4 Co ng quality of mathematics and learning 

... .,u'~v.m and debates about 'quality' what matters what helps us dinlly to 
irregular flow and the shifting interplay such factors 

ba(;kJ:!T011ncls and traditions, the upbringings and individual 
participants about • quality'; the contexts in 
the outcomes at and the purposes the 

...... rlflUn cntenla important moves f"l""""'''''''''' 
us far more the flavour, direction and sense particular 

dlSICUSSIOltlS (Aspin, with Wilkinson, 

Quality as a term denotes what is valued and as an element of .............. v ... What is ,,,,,i1,,,,,,rI 

CUI..I,-jl,UUl1 is often constructed as the aims of education. that one cannot 

assume agreerrient over the aims of education, in general, or mathematics education, in 

(1991: 127- 216) 

analysis of three 

"' ...... "'".uv ... ...,. ideologies 

on the work of (1972) and Golby (1982) to adapt 

groups that have influenced education to ..... n,rI,u' .. a typography 

1.1) that pertain to mathematics education. 

11 
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Table 1.1: Overview of five Educational Ideologies from Ernest 

Social group Industrial T 
Educator 

Political Ideology Radical right. Meritocratic, Conservative/liberal Liberal Democratic 
'NewRi ht" conservative socialist 

View of Set of Truths, and Unquestioned body Body of structured Process view: Social 
Mathematics Rules of useful pure knowledge constructivism 

maths 
Moral Values Authoritarian Utilitarian, 'Blind 

'Victorian' values, rule- caring, 
choice. effort, self- centred structure, human 
help, work. moral creation', 
weakness, us-good, technological 
them-bad develo ment 'classical' view 'romantic' view 

Theory of Society Rigid hierarchy Meri tocratic 
Marketplace stratified welfare state 

Theory of the Elementary school Child 'empty Dilute elementary Child-centred, 
Child tradition: Child vessel' and 'blunt school view, 

'fallen and tool'. future worker character building. 
'empty or manager culture taraes flower' . 

Theory of Ability Fixed and inherited . Inherited ability Inherited cast of 
Realized b effort mind 

Mathematical 'B ack -to-basics ~: Useful maths to Transmit body of Creativity, self- Critical awareness 
Aims numeracy and appropriate level mathematical realization and democratic 

social in and Certification (maths- citizenship via 
obedience (industry-centred) mathematics. 

of Hard work, Understanding and 
decision 

of Authoritarian instructor, Explain. motivate. Facilitate personal 
transmission, drill. motivate through pass on structure conflict, question 
no 'frills' work relevance prevent of . content and 

da 0 

Theory of Chalk -and-talk Hands-on and Visual aids to Rich environment Socially relevant. 
Resources only. anti· micro-com to authentic 

calculator 
Theory of External of Avoid External Teacher-led Various modes. use 
Assessment in simple basics external tests examinations based internal of social issues and 
Maths certification, skill on hierarchy assessment, avoid content 

rofilin . failure 
of Social Differentiated Vary curriculum Vary curriculum Humanize neutral Accommodation of 

schooling by class, by future ability only maths for all: use social and cultural 
crypto-racist, occupations neutral) local culture a 
mono-culturalist 

conte:ntllon is have UlJ . .u •• ;."l''''''Y continue to influence education 

in different ways. However, 

example of this is the influence 

influe:ncc;!s are most easy to see at 

the ideological positions of 

of transition. 

amalgamation of U""","".,... (The Mathematics Association Southern Africa) with the Mathematics 

(National '-'" .... "'."' .. ,JU Crisis '--vuu" .... "' .... j to fonn """""",,,,, Association 

MaLthe:matlcs hdl1cal:10n of South lUl.lll'Ul\J'll process of AMES A negotiations 

between 

educator traditions 

a common 

prsLctlices to rhtt"""""flt 

on how best Dra:ctu~e 

who articulated old humanist tradition, progressive 

public educator positions. Within fil1f.U:::',.:J.n, ideological differen4:es still occur, 

language developed allows people to use the same 

education, even where these may at denote ,.1.+,+,,,, •. ,,,,,,. 

AMESA a strong ,...,t·h"'fl"''''' both on CUlrrlc:u111m construction 

(or quality edl1catlOll) In many ways ambiguities in 
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Mathematical Literacy, Mathematics and Mathematical Science Learning Areas of Curriculum 2005 

resonate the differences contained the common language developed by AMESA. 

Ernest and Williams acl<:nowll~(Hlre that any group's to be mixed 

reJ:lres.enltec1 In 1.1. I"in ,rth, ... (1991) 

not pure as 

that one cannot merely COlls1cjer the aims 

of education, because, as eOl11C~lucm is a ..... V •. J.11-11"'A social 1-11 "'VV.,'" one also to consider means 

of attaining aims [ .... J the values embodied in the educational aims should determine, or at 

constrain, the means of attaining them" (Ernest, 1991: 123). Ernest (1989) writes of 

how teacher ... ~.,.~ .. ~.- influence ....... ,VB''''.''' espoused mC)OelS of teaching and learning but that social 

contexts "'UG,'-'.<;;U models of and mathematics. Davis 

(1995: transmitter draw on 

the categories 

argues 

will influenced both by their eXllen.em:e 

context in which teaching leaLl'Illlng occur. (1998) that context not only 

be understood as sornetnmg that constrains how teachers implement their idealised beliefs, but that 

context also modify I.Cl:I.c.;m::::rs espoused She 

Human subjects are that what they "believe" is 
contingent and not human do acquire 
repertoires of knowledge and more or less loosely webs of dispositions or . 
comrrntlmems to which one , these are fore grounded to the 
context in which subjects operate .... Each context is an invitation to subjects to position 

in to each to recruit or ..... ,..'nn'tpyt"<1 

resources in order to achieve this. evoking context in each case foregrounds and 
backgrounds subjectivities, repertoires positions way the 
recruitment of resources. 1998: 282-

In maltn(~l1llatl(:s education, in South and l1WI;;HliaU' .... U<Ul' constructivism in 

has become a dominant discourse (Brodie, Davis, 1993; Muller and Taylor, 1995; 

1994). influences constructivism are manifest in 

~~'''''''b' textbook construction, prcitesslOnal and res:eaJ:cnjournals. Constructivism backdrop 

against much of mathematics education is evaluated. this reason discussion of uu,,,-u., y in 

the various 

students construct their own 

(mathematics) education to take account of the disparate values 

the heart is the notion 

This has reinterpreted variously to suggestions for how teaching and learning 

ought to happen and the quality of mathematics education is generally against 

of constructivism have '-'ll'-'Ulla.",u in South .n .. LJlJ.V"'''' education departments the 19805 

first the Intlutmc:e (albeit an uneven influence across different ""'lIV\.W>, towns 

12 There is a wide range of literature on how teachers' beliefs influence their practice; for "",<uU~"'" Thompson 
does a review of this literature. 

13 
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provinces) 

of 

Approach in Assemblyl3 "'''''''VV.I''' and later through the 

Delegates school syllabi and teacher training/re-orientation 

"' .. " ...... ' ... through a Non-Governmental Organisations (NGOs) which 

offered 

through 

J.Y.lUVI.,). MCPT, RUMEP, and 
• • • 14 

teacn(~r trammg at most tertIary institutions. (1998) that 

influenced by J)rOigre~ssi or and that 

itis IU,,'"'''J''''' '-... un ...... " ... 2005 via same notions of learner- c<enl:recine 

There is a versions constructivism (Muller and 1995; UUALIJ". 1995; Ernest, 

Each of these versions present a different yardstick ~,",'"U''' which to measure quality teaching, 

and schooling. (1993) """11'"'' constructivism three categories: information 

processing constructivism, radical constructivism social constructivism. 

suggests that u."""""" constructivism to draw selectively on Piagetian theories, in 

ways suggest that appears u ... ,J ...... 'u relatively independent of social . He 

suggests that social constructivism to draw more on Vygotskian leruml11lg theories which 

Uo.1l,6""',6'" and consciousness ltt"·1'pt'.tlv m dltterlent contexts. 

Within· discourse of 1'tlt11i','"I i'nn'otn'i'ti which of the 

Approach strongly influenced school mathematical curricula in South Africa, much is and 

written about social interactions. generally social is restricted to 

COlISl(ler'!l.UClD of the " .......... .. 

to group work. Ernest (1993) ...... ' ...... " .... " this constructivism 

of social .nt'>1',,,-I". is restricted 

"it is a rl1"t .. "'·t1 .... , ... from 

the social and political goals in education [ .... since it to engage with issues of values, power 

politics" (1993: it is not just forms constructivism not 

13 In the 1980s the South African as part of their Tricameral parliament, instituted the apparently 
"houses" to deal with the governance and administration of different racial the House of 

,",,'''.VU.'U1.Y dealt with affairs of "white" citizens, the House of Representatives with the 
citizens and the House of the affairs of "indian" citizens. Africans were denied citi.zerlshilJ) 
Africa, and instead offered of a Bantustan: 
14 I am institutions to include teacher-training although were technically classified as 
Eart of the educational sector until the latter half of the 1990s. 
5 This belief that work that cognitive whilst dependent on is 
maepc~naent of social context has become a common that certain forms of constructivism. 

14 
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issues of power in the broader SOC;lel':'V but that do not COlrlSllller how "mathematical 

activity must be consistent with the social organisation elaboration" (Dowling. 1990: 94). 

1.4.1 Everyday relevance and learner discovery methods 

The Problem Centred Approach and Curriculum albeit in different configurations, that 
I 

quality teaching and learning should entail students working with relevant everyday problems 

discovering the mathematics embedded the Teachers are implored to let students 

construct knowledge for themselves and not to 

UUI"U~"> that invisible forms of ~"'laJ:;'\JJ:;'y 

de(;Onlte.x:ua.llse~d. mathematical skills. This in tum 

............ ,,,.1", practices. It allows for the 

an ideal teacher as someone who displays only masked forms of authority. This 

is constructed teaching contexts on the construction 

POSltllOn that there is one 

(1995) research suggests a classroo'm 

..... ,"""'-"'" fomrlS of authority, 

However, not all research SU1)PC)rts 

practice regardless of contexts. 

practice, which privileges invisible 

learning easier for limited sectors 

patterns between mothers and children, 

(1995) focused on the cotlnrmmic:ati()ll 

.... "'If'J.v"' .. J.vu of whether participation in 

established ways of learning. that higher autonomy professional (HAP) 

"control their children's behaviour by or suggestive commands" while lower aUlCOnOIT1Y 

professional (LAP) mother's "authority is flagrantly obvious" (Hasan, 1995: 98,99). Hasan "VIJ'"lU ........ ''' 

that initial patterns of communication and the ways in which power relations appear to be ..... "" .... I .. "'rI 

into these communicative an impact on the child's identity formation: 

socio-semiotically produced as an individual with 
which is in his personal discretion. 

own unique 

prC)QUClillnS under consideration were produced students in their matric year. Whilst neither the 
r'_._.~,.'" nor Curriculum 2005 were implemented in the Further Education Phase of 

schooling; their in educational circles has meant that much teaching and was evaluated 
against the values of the that they promoted. 
17 Bernstein (1990, 1996) between visible and invisible forms V ........... !', • ..,15:'1 He defines these in the 
fonowing way 

I called the nr"l"fu'p visible when the hierarchical relations between teacher and 
\""''"1 ... ,." ....... pace) and the criteria were explicit and so known to the In the case of 

invisible the hierarchical rules. the rules of and the criteria were 
implicit and so not known to the pupils [ .... ] In the case it is as if the pupil is 
author of the and even the authority, whereas in the case of visible it is the 
teacher who is author and authority. (Bernstein, 1996: 112: italics in the added.) 

18 One cannot assume that communication and local pedagogic in Australia translate into 
similarly in South Africa. However, similar research has from North America (Delpit 
1988, Ellsworth Heath 1993), and Britain (Bernstein 1971a, cited 

15 
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This granting unique individuali'ty, of maternal of 
discretion to produce a sense under one's control, 
control on a actions is rendered its motivation as 
above human manipulation (reasons are 'logical', guided by 'unavoidable' rational 
principles') or as regulated (the child discretion and own 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 the control 
on the is quite visibly power that controls 
from the position addressee ... The child's 

this greater power. 98, 99) 

The forms of """'''./'5V./'5) privileged by radical constructivism tend to in the 
r . 

distribution of in the principles of control necessarily implicate f?rms interaction, and so 

forms of (Hasan, 1995: 189). (1993:87) argues that system of 

human language is not arbitrary; it is functionally specialised with respect to context." Picking up on 

this in a (Hasan 1995) +""'" ..... ,."" .. ,"'1£" that do not 

in social context not incorporate to the social I-'v" ............ ,F'. 

use of language 

subjects and how 

this on 

[tJhe nOI!1-tlleOnSlitIOln of social context 
social The speaker and 
1990:48); range of verbal and pralctlc;a1 

can or do "'"'Jtn,,...cr "''''''''Uln·,.,.,. 
1995:188) 

concept 
(Bernstein, 

specialisation as if 
text develops. (Hasan 

The radical constructivist assumption of a u ... ,!,>~"_ idealisable teaching practice does not allow a 

consideration the regulations on, the provided by, or imposed by the 

local contexts. impact of different contexts on the construction poltenltlai sUbjectivities and 

recontex.tu~llisatil)ns on texts or is not taken into account. vu .......... the Im):lact 

k"n(lWle.ll'1e pJrOaUC110f:IS is ignored. is no COIlSlClenmon of how 

relations generate, reproduce and distinctive forms of 
COlmIlUnlca:tlOn, which traIlsmllt OtJIDltnaJilt and dominated ... [and how] subjects are 

positioned by these in the process of acquiring .u .... u ..... Class regulated codes 
uv~,.u\.'u subjects with respect to and dominated forms communication and to the 
relationship between them. 1990: 13) /j / I 

) / 

The notllons good and bad teaching are constructed as if anyone can or do anything any~here 
dismisses these ............ 'n U'V""JU" as an "utopian a to say where 

\, 

power cease to everybody Oeslres 

16) 

Whilst various forms of con,structivism ignore the interdependence context and communicative 
, .. 

practices, many forms of constructivism assert that concepts should contextualised within ;:'UUttUlIJU;:' 

to students. Behind the everyday contexts a.:>~"''''U./'5 

COtlCelDt that stujlents are frumiliar with 

completing contexts ..... ,.,·n' ... '''''''.. as 

transition into mathematical 

contexts and so (relatively) 

(1995: 218) writes, 
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criteria successful the 
therefore, different to and so not available within 
in words, no basis the reader's competence. 

as the stnlLte!l:les are maltnelmallCS ClaSSr(}On1S are not 11"' .... ,...,"" .... 

""::'''::''::'::'::::::::;,JC-!:., Mathematical activities, even where these are designed to be embedded in aDl)ar~!ntl 

familiar activities are in particular ways, according to mathematical "n ....... "" 
of' • 

Dowling (1995) argues there are different regulations on the potential in different 

of discursive This means in different activities are rl1t-t-......... t regulations on who 

say and and mean what to whom and how this can be This is why everyday or 

mathema1tics OlS4c:oulrse are ways, 

the regulations on 

reason that 

apparently pVf~rvl1!'1V 

... ...,,,uv.,,,, the value of invisible fOnDS 

in mathematics. argues (1995: 218) that there is no pe<mgO,gllSll1lg of memclo it has 

'''''''''''''''/'1 that students to already competent to solve the jJ.v ..... v" .. .,. 

Dowling (1995) further dismisses the related notion that socially contextualised school tasks are more 

to help students in their everyday lives. argues that because the regulations on school tasks 

are different, doing mathematical tasks .... ","' .... ,,, ....... as everyday tasks will not the students 

their everyday 

relevant to 

Dowling that school knowledge can be directly 

and \Vr ... lri, ...... pr~LCuces is ",unu,',. 

Towards a sociaJIy contextualised definition of quality in education 

discussion how the term came to ""l-'tJu .... ' .... to education, via the school ",+'t'~~I-''''''~'''' I 

school improvement movement, attempted to how schooling is often thought as a o"PTIPI'1I~ 

uu,u,U".UJ I argued that whilst many fOnDS of constructivism suggest that learning tasks 

should be cast within contexts to do not the ''''''','''U'Jl1''ll1l-' ", .. 1'\'11"'''" 

communicative contexts and linguistic patterning, and 

present schooling as a generic activity. 

way dominant pedagogical 

It is not only CO!~Im,an(;e ought to be of how dynamics and contexts across within 

schools, also that " ... .,.VV,li' as an impose "'~'AJ.""UV'J" on It is latter 

which lvic (1989) stresses: 

17 
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[School] as an institution and quite apart content of its ."' .. '''' .... ~!'., ••• implies certain' 
structuring space and is on a system of social (between pupils and 

pupils .n~u~'~, "'''''t·m ... ·" the school and so on) 
Daniels, 

Bernstein (1990, concurs with Ivic's (1989) position In writing that pedagogic discourse 

specialises text, time and spacel9
. Morphet (1997) draws on Bernstein's notions of the specialising 

time and space in to comment on what calls "the elusive issue of 'quality'" (1997: 270). 

needs to consider 

uo,gemc~nts of quality L .. ] 
need to acquisition of horizontal OICOU['ses - about pnnclpled 

propositional KJl(>WJleOges' - rather than local strategic knowledges" (1997: 271). 

Dowling similarly suggests that education should "open up the availability of academic discOtlrse:s to 
all" since, 

praLCuces necessarily involves subjugation to the 
of SUbjugation. Ac:adlemic 

subjectivity subjugation to a ..... ""'.!Jun."'. Only in can the DS+ [high 
saturation] practices be structured resources for the 
PV~'rvIUIV practices by the and then, 

(1995: 223). 

I base my """'.u .. " ...... on quality in on those of Morphet (1997) and Dowling (1995), both 

derived in from Bernstein, " that I interpret quality at a school level, as that which 

provides stu.de1nts with access to 

values or 

is an elusive term, 

Morphet's, own 

concern with learning of ..... ,,"'.1" ....... .1 knowledge may interpreted as backgrounding the moral 

order in notion of quality. In ,-ua.IJ''''' 3, I discuss more detail how Bernstein describes the 

instructional discourse being embedded in the moral order, he also refers to as regulative 

discourse. I see it as impossible to disciplinary in the absence of and although 

Dowling's to the moral order, it is very much. 

19 Although there are strong similarities in the ways that all school time, text and space this is not to 
deny that both within schools and across any particular school the of text, time and space differs. 
These differences in specialisation are not idiosyncratic but related to and (re)productive of contextual 
differences. 

18 
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their and my own privileging of lerumlIlg of disciplinary 

In to assess the quality of education provided to the two Standard IO/Grade 12 ma1the:maltlcs 

"", .... "..,,, I intend to analyse pedagogic practices in these classes may be inferred from pOltentlal 

students' prCId.u1Ctlcms, before """"'''''''''0 the extent to which pedagogic ... r",,~nf',"" 

SmiJenrS into the school mathe:tnaltlcs. 

1.6 structure of dissertation 

study aims at analytic tools developed by' Basil to discuss 

as an of communication captures pedagogic and in 

so can as of education. 

study, I intend to use Bernstein's the pedagogic to redescribe of 

quality in terms of the differing nature of the pedagogic practices in the Standard 10/Grade 

.. UA .... '~' .. "', ..... ," classes at two schools. The .""""U.''''" is to analyse the student notebooks at the two 

be 

order to gelflerate a description the 1J<;;; • .!al';VJ:;i\" practices school which, can 

to both the 

school. 

social and to the studeIlts' differing levels success at 

Bernstein's model me to understand how context both constitutes and is constituted by 

a "grammar" one can use to differences in regulative and 

schools model me to infer, 

students' what the of 

the two matric are, and to read these as an of their micro-

and the classroom based d1l"1'f'n''';1''.rr of the social division of labour, without losing the 

nrt'.<lrl'''r picture how are related,to macro-structuring 

first chapter nresents a brief history how the notion of entered oollca,tlonal discourse. 

history gives some clues as to why notion of quality is generally read a decontextualised 

manner. It then some contemporary approaches to the quality of mathematical teaching and 

." ..... ".111'> before at a definition mathematics ed.lllcatlon as that which inducts students 

2 briefly outlines issues in research around of mathematical 

productions. It notes the paucity of reseaI~ch around student's mathematical productions that focuses 

20 This is discussed in detail in Chapter 3. 
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longitudinally on students' note taking and rOlltl11le calculations within a trJ'llmpllVl'IY'1i" and which 

considers macro micro contexts. 

In the theoretical resources of Bernstein on which I draw the 

approach I use process production analysis. 

In __ "'''..,''''''. 4 I an analysis of differences in notebooks. These rlif1fpr~'n,.,~" indicate 

that kinds pedagogy are privileged in the matric mathematics classes at of the 

schools. 

and 

differences resonate with 

at the two schools. 

UelreOices in the regulative discourse or the structuring 

Hernstem (1990, 1996) that eV,lImitlcln is the to pedagogy. 

forms of are an the student productions. I hypothesize about 

relative captured in notebooks with other forms 

"""""""u.",,-,, to operate in two I discuss relationship the 

forms frequency of evaluation in the notebooks and the way in which students develop 

criteria for construction of texts. It is this process of developing the criteria for the construction 

text that captures the process the students' potential induction into the discourse of school 

mathematics. It is, tum, the the students' induction into the discourse school 

mathematics that I argue represents the quality of education. 

Chapter 6 I alSCU~)S the extent to which student productions, Cal)tulred in their not,eO()OI<:S, are a 

measure of students' induction into discourse of mathematics, what therefore 

suggests about the quality of their education. I consider whether the theore:ticlil framework and 

analytic me~m()as chosen research have been aa~:ClUate in aaClre!iSuilg the reselll:cn 

,,""'U,"'11 I V'",'''''',,, some jJv"' .. ~,.u," ... .., for extending scope of ",,~:""'Tn presented dissertation. 

20 
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Chapter 2: Literature survey on students' written productions 
" 

In this chapter I discuss research literature on students' productions mathematics and 

comparative school studies that include a focus on students' written productions. Much this 

literature is developmental not consider sociological 

In particular how social impact on structuring of 

communicative texts. I in Chapter 1 that language specialised contexts 

and that school is not a gel1er:LC activity needs to be the context in 

teaching and learning occurs. This tum suggests that student productions read as a 

communication which is influenced by a broader of the social context within which 

the occurs. It is this latter concern that is absent of the on student 

productions. 

2.1 Analyses of student productions 2eJlerareO in mathematics classrooms 

2.1.1 Dominant interests in student productions in mathematics ...... " ... J." 

Much contemporary work on students' productions in mathematics classes not focus on all the 

writing that students class: it is neither with the use of .HJl ....... "'- as a tool to aid 

calculation nor note taking as an aid to memory, nor yet with students notes as an index of 

. the pedagogic of different classrooms. In and 

professional (Borasi and (1989), Bums Stephens (1993), 

and Pearce (1988), Hoffman (1989); Galant (1997), Miller (1990), 

Nahrang Petersen (1986), Powell and (1989), Rose Stempien and (1985), 

Swinson (1992), van den Brink, (1987), Venne (1989» is dismissive of these forms of and 

alternative of writing along with the su}l;ge:nlO>n that the proposed will 

stuaeIlt learning. alternative of include: reflecting 

through on their response to in the class; students written 

records of development their own expressions to explain mathematical phenomenon, and 

"' ... ·th .... explanations of how they and (1989), Bums (1988). 

and Petersen (1986»); the that students do school mathematics they are 

explaining what they understand about certain (Johnson and (1997), and Lopez. 

(1989), Swinson (1994); constructing own calculations or stories from 

U .... J'llU<JI" or nmno€~r sentences or an ""<'vU"lVU students write and ..... ,,, ..... '" 

which are presented to other "' ... , ... ""u .. , in the form a textbook (Frankenstein (1993), . 

Hoffman and Powell (1989» .. These foci of Stu(lem productions can understood in terms in 

which some constructivists out so-called learning" and understanding" or in 

Skemp's (1978) instrumental and relational understanding. Just as constructivists 
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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 wntmg 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 mathematics 

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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It is 

producer of a me:ss~lge 
the recipients to 

nt'(,~vU'lp' specific information 

messages about messa!!es 

it to ruYICtllon 

Kress, 

constitute the logonomic which provides not only the 

pru'am.eters within which to also the parameters within which to construct ....... "'''''''"'"'''' and 

10g;onC)tnlIC system is a set 
receDIlon of meanings; 

what modalities (how, when, why). Logonomic systems prescribe social semiotic .... "' •• ''''1 . ., .. '' ..... 
at of production (Hodge and 4). 

".,..,·'np,r" and textbooks are the most likely sources from which students will learn school CllSICOl.llrSe 

they models of potential ways for students to present content. Most students will not have 

sources of logonomic upon which to attempts to construct 

texts other by The fact 

work a structuring which is by is 

and format textbook may be student's 

If students' writing displays language or formatting to that of a textbook, it not 

indicate that their level of understanding of the discourse is very weak nor does it 

reflect poorly on the quality of their learning. 

rote learning 

Whilst rote ..... ,,"'.u ... ):; not ne4:::essrull 

mtl:!rn~lateCl, there are stu(1ents who do develop 

many routine practice examples in mathematics. 

(1989) and Shield and Galbraith (1998) conclude that 

are assumed to 

not to a deep 

from rote 

other hand, both 

is little evidence that 

a personalised and of writing, 

(Shield and 1998: 30) enhance • ..,WLUU,'/; mathematics. 

do not consider that by student writing 

out of textbooks, they have developed a 

same elements the student texts. They 

;)lUUo;;;JLU;) select, ''''''('1ln"",,,,.,,, pace the topics 

which 

not consider how 

problems prescribed 

are 

from 

and Lopez 

and 

approach 

and Galbraith 

and mark 

for 

syllabus and 

presented in textbooks are of the forms of cultural communication privileged in a classroom. 

Nor do Shield and Galbraith (1989) consider how the forms Of cultural communication 

social organisation at a school or a community. For 

students' U'I";,tt"" ... orOiClUI:tlc,ns. even when are structured like 

to 

reason they do not COlllSlll1er 

a mathematics textbook, can indicators a ClaSSrl)onn. 

23 



Univ
ers

ity
 of

 C
ap

e T
ow

n

However, for the .."",...... .... "'"" of this dissertation productions are <I",>I" .• ",{1 as a of 

cultural communication. different foci and metnc,QOlogles of this dissertation 

Shield and Galbraith's (1998) and van Dormolen's (1985), has meant that much 

those of 

of their 

. categories of coding are not appropriate for this In this dissertation, use is made of 

their categories of writing (writing to describe and explain ma.tne:m<lltlCal ideas), 

exemplars (which an algorithm or how to do a and a is included: 

routine practice "' ..... ''' ..... U4'"'VU<>. I, however, to distinguish 

expository writing, 

means that at 

level of student (and teacher) ap):Irerlticleship 

they do not have sufficient mathematical language to allow for exposition to 

happen in any other way, except by exemplars. fact, a feature of South fiUrICEln school mathematics 

textbooks is of exemplars take 

does not appear to 

mathematically constructed exposition: success 

in school UUl'"I~'U'''''''~''' access to the 'general 

2.1.3 Situated ,tP~lrnlno~ an attempt to COl1SUler contextuaiising features 

1995b, 1997, 1998) Meira 

with peers f'PC,nnn<:f'~ to an interviewer working with physical apl)ar~itu!;es. is concerned 

mathematical concepts. sense of apparatuses, mathematics forms with how stu~lents 

The focus of research is on how students ""' .. , .. " .... mathematical meaning to empmlcal phenomena 

by drawing both on what they have been 

and on the knowledge of available "'Y''''''f't", 

to expect about forms of mathematical representation 

challenges the constructivist notions that assign an 

automatic between apparatus 

mllltn(~matl(;s eclucators He criticises 

mamemaltlcs that is read into by mathematicians or 

transJ)arlenc:y of a display is rh",,,",,tll,, proportional to the between 
teaturces of an object knowledge domain as understood by experts 

\L ....... ' .... , 1998: 124) 

Meira 1995b, 1997, 1998) draws on both Vygotsky and ways that he \,Vl"':""",vl 

both communication to develop within specific cultural practices. I Meira provides 

individual or pairs of students with which might embodiment of function 

to some mathematicians 

create 

eXI)enenc:e of tables of number pattenrlS 

apTiIPf'l'IItpi1 by analysis of both what 

mathematics educators. 

links 

to the questions 

students say and do 

1995b, 1997, 1998) 

with the 

interviewer. His own is 

filmed interactions and 

1 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 from particular 
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analysis of what they write. Meira's study resonates with mine in that it 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 n 995a: 1-11 0) 

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,\'he, 

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 learning with 

the apparatus does reflect back on a detailed 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 

dissertation 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 I 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 semiotics 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. T.hey 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 ..... ~" .. .u.'& meanings made those contexts. 
-401) 

and Lerman, 400 

nUI"l!~'r the examples of analysis, which provide, no evidence consideration or 

analysis social context. It appears that understanding social is LAu........... to an 

acknowledgement of school as a practice, does not allow the consideration 

how forms of communication 

communication Vile 

from school to 

nUlI".nO'P~ that 

..... "'" ... ,',, ... analysis is not confined to the malthelmaltlcs 
key elements in semiotics is the .,.,', ".., ... u ......... ,,,'" 

experiences home, from 
television and so forth into the Those eXlperiences 

and that stuc:1ents home 

which they and act with all around mathe.ma.tlclll ones as 
Walkerdine (1989) shown). (Vile 

However, this is not revealed in of student v ...... "' •• ".,,"'. Even Vile 

that sarnplle analysis .",,,,vn,,,, the "diachronic nature of Becky's 

Vile and Lerman (1996) recommend that research within this paradigm requires a 

concentration on 

The as methods of 
..... " ........ , 1996: 4-401) 

It is 

productions 

..,,, ..... v •• .., of student 

unstructured do not facilitate the ........ 1 ... "'."" ... vv "An:.'" of 

cultural '"'v ........... , .. ,,, .... .., ... patterns are represented interactional f"" .. ,1n, .. ", of 

a "'v ...... ".... nor yet are they the most suitable ways to diachronic ntorm:atlcln about 

development and perpetuation of such at each site. examining how students are 

apprenticed into a discourse one would ideally to track the apprenticeship 

the cost both in time and of takes it scope of 

IJV~""'u. y most studies. to a decision what "slice" of 

to show aspects of apprenticeship. Since my own study a sociological 

is reasonable 

I wish to 

discuss how aspects impact on the forms of cultural COlnnlUDllc~ltIo'n by 

and the transmitter acquirer texts. may only serve to restrict 

to years of apprenticeship that fall the student's career at any particular school. However, 

this study was limited by the to the Standard 10/Grade 12 Although this may appear to be 

an arbitrary of I in Chapter 4 how at one schools is VV.''' .. JA 

case in other schools) the social of the lO/Grade has some alIlterf:ncc~s 

with rest of the ~or this reason, it is possible to that extending study to include 

students' school leaving with other years may have led to a understanding of the 
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cultural contexe. My own study sets out to assess the extent to which analysing students' productions 

over the period of a enable one to evaluate the of pedagogy into which students are 

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

us 00 communication 

Daniels (1989, student texts as mstantlalt10IlS of cultural conrnmmicatic)fl 

which are .v........... social organisation He 

post-Vygotskian reSI~arC:h that fail to ac~;:nO'WIl:lail~e not 

acknowledge 

communication. 

impacts on privileging different 

""IIV""U'U'F. constitutes a social activity with of 
communication. Furthermore within schools and between schools there are 

content, structure of interpersonal However, a 
post-Vygotskian research conducted in the West has focussed exclusively on the 

at the with insufficient paid to the 
levels. Additionally 

.u~·~ ....... of as a generic activity, as 
5 

Daniels (1989, 1995) discusses and ::tn::tIV<:I~<: how differences in the stnlcttlnrlJ?; ,,.,,,,,vv..,, are of 

"social, and psychological" this can result in nlf·£"' .... nt ...... ,'1-' .. ....,'.0 in genres 

at different schools. In to the differences schools 

impacts on the differences privileged communication paltteID to students' 

erstan<1mJ?; of different 

model of cultural 

ioc:atlon:aJ. f",""', .... " (in particular 

"''',",,''''<',," at different schools, Daniels (1989, 1995) draws on 

Daniels (1989) compares and analyses both 

of students' work) of two school and the key 

of classroom interactions. .....r,,,,,,, .. ,,, him with data on how 

cOI1mmmic:ati()fl are regulated, what Hennstem (1990, 1996) to as 

cultural patterns of 

discounse, and 

'nc't .... "t't'nn is structured, what to as the ins:trnlction:al OlISC()uflse Bennstein (1990, 

discounse. This 1996) that the instructional is always embedded 

acknowledgement of how social org;anilsation is linked to the structuring is one aspect of 

Bernstein'S model is comparative sijIdies of ""IIV'-I.1", for the macro--....-._~ 
'------~--------

C011tr.!;)1 .... ' ....... ..,1'" in society to be linked (not nC::~;C::SISi:ll11'y 
~----~--~---------~ 

,resultant impact on' the structuring of individual smdent 

prC)QucUlJns and understanding 
"'-. 

various discourses. Bernstein's the pedagogic device, 

"''''J''''''''''' the cat,eJ?;IJnc~s v, ..... .., .. "' ... above, is further elaOOlllte:Q in Chapter 3. 

3 from the possibility of the final year of having a different context to other years at any 
particular school, I also follow (1989) view (discussed later in the 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 analysis has provided a potential model for study of how to and 

other features of location with interviews analyses of StUllentS productions which allow 

one to infer privileged at school. 

Studies that ""' ... th .... productions comparisons of schools, classes 

or pedagogic ... u' .......... "' •• ..,. 

2. 2.1 Linking pedagogic modality effective learning 

In a study appears to be "'r ... "'''~" ..... to counter the British educational call to to basics, 

Boaler (1997, 1998b) effectiveness of ....... "'.' ....... teaching methodologies in the 

hundred were followed 

over three classroom nn'ilI"T'\lIUlnn student and tea.cm~r interviews, Qu~estjion.nailres to staff 

and students, analysing as range of studellt assessments. (1997) Idenltlt1es constructs two 

teaching one of which dominates at each school: namely "progressive" (project work, mixed 

ability group, problem solving, exposition of new concepts only occurring when students can 

not solve a problem without new contents) and (exposition by the teacher on the 

to student through examples, the content in 

small fragmented """""""15 style: Which is 

most in preparing the demands v ... ",,,''',''' the Cl~SSf()OnH 

best results? What 'rn ... "' ..... t does each on the differential success girls and 

What is impact of students lerurmrlg in mixed ability or classes? 

Boaler mentions differences students' prCIQuct1()ns at each school. 

Whilst does describe u .... ,"' .. ".'" conversations students about wrlUe:n productions, 

does not use the opportunity to do in-depth analyses of their written productions. Boaler concludes 

students taught "progressive teaching style" do better in the final examination and are 
" 

that 

to use the ma.tne;m~ltlc that they outside of school the students in the 

n'UJ"'v~'r she does not fact that at the with the "pr,ogrl:lsSi 

tealChJmg styl~, students spend much their year nl"f\nl'lN\li to answer eXl'llllination 

qm~stilons (Boaler, 1997: 149) to the level of success that these StUiClen.tS ... , ..... ,,'"' .... in the exatmilrlatJ.on. 

she does not problematise students' reSloonses about their to 

to extra school !>I"T'''''''''''' she does not COlrlSlller the extent to this may torme:d a 

their mathematics leaming. Boaler draws on Lave's (1988) concept of situated learning to 

that the reason students who learne:d within the "pl:ogressl style are able to transfer 

skills to out context is learning hl'lTlnp.'np.t1 pre:donu:naJltl'y ''''''''''1','' projects 

incorporating out of school contexts. Boaler (1997, 1998b) ",nn,,,""',,'" 

considered the fact that out of school contexts are always rec:OD1textualis€~d within context of 

school mathematical activity: the practice that students engage in remains school maltheima1tlcs She 
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engage with studies, example Walkerdine (1988, 1994), that argue that different 

contexts as a classroom or a shop students different of 

solving un" ... "" ... "" 

and "traditional" are loose categories that can each describe a 

potentially overlapping modalities. Boaler also to integrate descriptions 0 

.,",,,U ... " ... ,Vll with and the pedagogy at each school in an analytic 

makes of of visible pedagogy, as well as 

his and her 

the two ...... ,-l':.v,", .... .,""lth.· ... uses the cal:eg'Ontes of 

the differences in "''''''''Ul':,V,'','''' u.vy,a ... :! message and 

development "n,,..,,'''''' identities. Nor 

argues, work with Belmst.ein categories of recognition and realisation or. in any way 

discuss . path in ""VII""'" criteria the construction of legitimate texts. One the 

advantages that a longitudinal is to development over time; I 

that within study to more closely students 

ma.tne:maltlCal ... ,.""'''''''' at 

Nor does use the ODloortuIllttv for of students 

Although both and Boaler's examine forms at two working schools 

proximity, study was not found to resonate with the form being developed for 

this dissertation. 

Relating acl1lievemlmt, and pedagogic mOlt:ialities 

UOltrungos and Morais & Fontinhas 1992) 

as the Project UV"'Vl"''''''.''''''l ;:sttlau~s of the attempt to children's level 

.achievement 

different focus. 

science "'10..,0:)<;;0:) from a sociological perspective. Each 

Womingos (1989) relates teachers' differential pedagogic practices to both 

and past and to nature and context of their 

these studies a 

context of 

rI"'.',.. .. 'nt"n., of context is limited to class context (predominantly middle class or working class 

v .......... , .. v."J and to (urban or there is no attf~mlot to rI""t'Mt, .. the more nor the 

interactive aspects of conteXt. She concentrates only on macro-social divisions and ignores micro­

social of both the and text and space. I that one may 

social, 

have the potential to induct students into the discourse of school mathematics. 
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The studies by Antunes (1994) Morais, Fontinhas (1992) are COlllauc:rea 

arcmnld the same tea.cn(~r is 

~..J'..his study assessed both students' ...... "." ... v 

texts, and related this to their class "''''''''''',,-J',", They found that working class and black 

demanding questions and but that within had more difficulty in answering '"'v ......... 

form where were 

cognitively undemanding tasks, they 

differences 

much better. The 

cognitively aeJmanalmg 

Fontinhas & 

differs from study in that it does not analyse the production of student texts over so is 

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

Morais rUll,UlU;;::' (1994) built on 

to understand . 

Morais, Fontinhas (1992) focusing on 

by different 

pedagogic have difference and 

selected whose n""rTnl ........ ':lnr· .. they claim, rht1t-"I"~'n the "norm" 

,They 

social class: 

one child a middle class and one from a wor.laJU! class background of the 

\('01"nn1'111 (stated 

breaking the 

three ...,,,,..,,,,,,, in the standard. 

mostly in terms of framing 

'-',,,""""'-' how differences in children's home 

from the norm for that class lead to the 

based pattern <>1'"",."' ........... nT at school. (!.!!~~~~~~~~~~!£...!!!!!~~~_ 

that although one can generalise about social groups onentatu)ns to communicative contexts, there are 

U.l11"'1"'11'~\J" within these It appears that the 

the (Domingos, 

,,'VU"'"'''''' & 

is not considered in 

Neither of the 

stnlcnmnlj;!; of the school organisation and 

may pertormanc€~s in classrooms which 

001Illn.anI from of regu.lal10n at the school. 

of the context school asserted in 

later studies (Morais & Antunes, 1994; 

.n ......... """ consider 

forms 

srn41ents experience 

• U'~""""" at a school 

that contrasts regulated a 

reasons they were limited value to this 
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Linking 

pedagogy 

Dowling 

organisation or dominant form of COInDllUnlity with the n .... ivil ...... ., .... form of 

school, 

(1997) examine 

ex-model 

Protea, an 

schools in South Africa, different 

is ex-HOA, they call Mont Clair, an ex-HOR 

school, which they Siyafunda. They that the 

racial ditler'enc:es student COInp()Sltlon 

school for one day 

schools, are lUUl;ih~,i) of class differences. track 

a Std 75 interview VailOtlS 

which the .... V&&uu ........ forms of pedagogy displayed at each school resonates with the dominant 

community .... vu"&n ...... at each school, which they in tum 

the cornml11nilties 

unresearched gerlenllisatt()ns 

that these COrnmllnIltles are strurcturaIl 

students in 

to dominant socio-economic class of 

are drawn. Whilst 

serves, they 

tra~pne:nted. They 

do make 

acknowledge 

acknowledge 

that in all schools there was a pedagogic relations, but state that their on the 

most commonly observed relations at school. They that this work is tentative and 

provide it as a springboard for further empirical data collection and theoretical work around how the 

relations at school are intertwined with the pedagogy privileged at each site of 

learning. 

From 

This is 

the 

which 

one can infer a of subjectivity as constiruted by nro't"nr .. " 

tv'I"<ltl"11 elsewhere by 

is within, constructed by practices and "' ....... v .. ". Therefore 
subjectivity is produced within pedagogic action. (Dowling 1987:87) 

and Brown (1997) on ...,"'1..,..''''." .. of the .... VUll,U<U .. tendencies in 

relations at each " .. ",'v"' •. They describe Mont as displaying a community 

social relations greatest tendency amongst the three schools towards a complex 

division of labour, in which the "cohesion of the is affected, by within 

1997:12). Mont most strongly retlre!ients a form of Orl);anlIC 

SOlJloruruy The them to describe this school as displaying 

a form of mechanical solidarity. The social • ..., •. , .. "",,, at Protea they as falling between 

the forms of organic mechanical solidarity _A~I_A_J at Mont 

use the tP(Y,f\n,'" vertical (hierarchical) nOl:1-hlerarc:hl(:aI) in an att(~m1)t to 

4 Under the 1980's Tricameral the House of (HOA) dealt with affairs of "white" cm,zens, 
the House of with the affairs of "coloured" citizens The of Africans were 
denied citizenship of South and instead to take up citizenship in a Bantustan. Schools for those 
Africans outside of the Bantustans were administered the of Education and Training (DET). In 
the 1990's many schools administered the House of chose to change their foon of 

V"lI'''W_'' to a model named "model C". 
At the time that Brown and gathered the information for this piece Grade 9 classes were 

still referred to as Standard 7 classes. 
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analyse the ..., ...... v"" between transmitters acquirers, production of 

acquisition texts. However, probably oec:aUi'le of the rapid way which infonnation was gathered and 

the speed with which the data were they do not apply these categories ways which 

differentiate (the at all are as vertical and 

UU,"U'~""'Vll is at all aCCIUlslltlc,n are hOI1ZolntaLl) but rather 

fall back onto descnlptn'e cllte!l:ones of COfJnnll11nality developed in classrooms. 

Whilst the Dowling do show which further r ... ' .. "',rr- (including my 

own study) look for links the dominant of the students at a school, the fonn 

of at and "'''''''', .. ''', of 

classes at the its level of remains un:soplhls;tlc,ateio. In order to more 

studies nature will need to make stronger links between of 

organisation and the fonnl~s_(o~f~~~g,~! rather than to on generalised Cle!;Cnlptlon:s. For example 

Basil Bernstein's (1990, 1996) cat<egones of classification and framing and his notion of how the 

instructional OlS'COUlrse is embedded the regulative OlSlcoulrse may be more helpful in categorising 

the at relations and aCCIUII'llllIDn. 

categories 

Chapter® 

Bernstein are nlrt"u'r elaborated as 

It more useful to ""V,lA, ...... "'. more dominant ways transmission and 

..... 'of .... " .. ':v .. texts are over pattenls Clln.IlAMlP'i1 on a 

day. it is only over that one can clearly establish how transmitters and acquirers develop 

their understanding of how to construct the the production of legitimate text. Observing 

lessons over a long period time is time consuming and costly, but analysis of students' written 

productions provide an source development of text over time. 

with literature about written productions in mathematics 

revealed a number of weaknesses in the namely that much does not 

any value students' of teacher's exposition' and worked nor 

records of calculation of problems. There is little research that analyses 

productions over in order to how they develop for 

production of text. Further, the research 

of to the patterns of the written 

Bernstein's (1990, 1996) theory of 

allows me to the social of the school with the structuring of students' 
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written productions and how these featunes can in conjunction to give clues to some 

features of the form of pedagogy 
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"-'U .......... 't;I 3: Theory and methodology 

this chapter I give an account of the lens which I read the student productions I 

to produce the data for analysis and discussion. This lens has drawn substantially on 

Bernstein's sociological analysis of pedagogy. 

the second part of this chapter I describe methodology I employed in setting up my 

study aims at using the analytic tools developed by Basil Bernstein to student 

pr()ductl4[)ns as instantiations It is asserted that the student productions give 

the differing pe(la~:og]lC n:l"llr.tIN'<: at school and also into 

construction the 

1J .... ,~"'I".v""' .... practices privileged at diffeI1ent "'''''''vv .• " a different pol:enltial to 

stuldents into school It is potential to induct students I 

construct as an indicator of 

I begin with an overview of and a description of the notion lJ"'I.lI1J;:::U""'l .... device and 

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

3.1 Bernstein's theory of 

Bernstein states That 

a theory of .... ,u." .... '" 

transmission and pedagogy 

"theory about symbolic 

(1998: 29). He adds 

....... "" ... .., .... ,'6 the agencies, contexts 
ourselves and 

COllSttllcltlOilS to include or eX4::1ude, 
both the limiting power 

to choose the fonns we create 

control enter 
theory atte:mpts 
that we are 
(Bernstein 1:l00IOm()fl 1998: 25) 

in turn is part 

is about 

which we are both 
un1tler'stanctmg how power 

or marginalise [ .... ] The 
."l', .... ' .... nJ" and their possibilities so 

fonns created us. 

Basil Bernstein attempts to show, at a theoretical level, relationship between a particular symbolic 

order and cultural communication, which are the selective 

transmission and "" ... " ...... ,,' of knowledge. 

<:nr'IPj'V ;)~;;lo;;l~L;), classifies, distributes, evaluates the educational knowledge 
.... Vl .. ,. ... ' ..... " to public, reflects both the distribution o'f power and the principles of control. 

85) 
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"' ..... "t"' .... addresses uw..,u'.., ..... " .... problems 

First, how does a dOm1l1atmg 
generate. distribute, reproduce and 
communication? 

principles of control 
dominating and dominated principles of 

.......... ",," of communication .. ,,;:., ........ '" relations within Second, how 
and between 
Third, 
consciousness? 

cOInmllnjlcat.ion "1'''<1111''''' a of pedagogic 

For Bernstein formal· 

instantiations of 

manifest. 

education only one 

of cultural communication, 

of pedagogy, as it represents 

which issues of are 
~--------~~~~~~-

Bernstein's theory is a tool to construct that data from notebooks, it 

allows me, on the one hand, to relate patterns productions, to ,,<>tt"' .... ,," form of I-'v\'la~'u~)' at 

each school and 

which is how I 

patterns 

privileged in 

A key 

relations 

discussing 

to the students' apprenticeship into school mathematics, 

defined quality in education. On the other, it allows me to relate the pedagogic 

cultural communication 

..... ""vu' .. , at each school. 

at each school to the dominant forms of pedagogy 

and hence to the potential success rate of cohorts of 

work is he to be to show how mt«~ralctu)ns on a micro level 

and control that can at a macro a OTl'1'tnlT1~r' 

interactions, for pedagogic practice, a way which is able to 1'<lI .. 'nu· ... 

macro relations of power and symbolic control in society ,and in so doing relat~, various pe(lag;oglc 

modalities with the development of Bernstein is of many sociological "''''<>1'''0''''' in 

education, he feels that they are concerned with the students' position in to the 

..... ", .. uvu.'" potential access to it differl~ntially 

pedagogic within the 
---=...::......:---~ 

the official l-''''' ..... I5,vo ... ",rl'lrj'jr.,. for eX!lm]ple """'V'-''''''';:'' 

one is to appropriate the text. It is potentially for those who .. "',..,"'",""" in the 

1 Grammar following Bernstein, is used metaphorically. Just as in '~"I,_~j,,_ grammar the rules for the 
nermilted combination of words, so for the of provides rules of the permitted 
combination of texts. 
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official pedagogic practice to access the V""'5UJ'5 text. MOWP'VP1" 

' .. 0 ................ between a studertt's local pedagogic practice 

institutions, for example in a school, is only part of how mstltlltI()OS 

..,....",u",,""'u (1990, 1996) criticises approaches that do not pay attc~ntlon to 

I''''''''J:;,V);:,,'''' discourse. For Bernstein what is missing and the 

relations within the privileging text 

to the rules whereby the 'privileging 
rules whereby the text has been constituted, which 

it its distinctive features, its distinctive relations, mode 
""VlllL"'A'kU<U''''''''VU. (1990: 176) 

It is Iml)orl:ant to on the underlying rules shaping constructions 1' ... ,~a):!;V):;l'" a:ISC()Un"e and its 

device. 

(Bernstein, 1996:17). These constitute what 

pedagogic device is ... the 
positioning, and oppositioning of pedagogic .::0"'"'1"'''''.::0 
reproduction and transformation of (,l1Uhll"P> (Hc~rnstem 

creation, 
production, 

The pedagogic device makes possible the traJnsf,omnatJion 
- ::-----?..,......-

relations and their generating sites) into diffen~ntl 
the device's ~gulation and distribution 
~r~~~p.cit. 1990: 210) 

The formal education system is only one institution thr~[)ulld1 1-'""J,<1l;.V5'''' device operates. This in 

tum means that the education system is only one institution U"'U'UJ',U 

processes of specialising knowledge and COlilSC10Ulsm~ss. but that power and control 

throughout this process and that forms cornmum,catlon are .. "'U.u<u to this process. 

Bernstein (1990: 197) a model how pedagogic device operates through the formal 

education system. The model O>lU"""101rio>"'o> how the macro-structuring of society impacts on the micro­

structuring of pedagogic of interactions and underlying rules cultural 

communication (see Figure 3.1 on p38). 

37 

\ 
\ 

J 
! , 



Univ
ers

ity
 of

 C
ap

e T
ow

n

from (1990: 107) 

The Social Co"struction of Discourse 

International 

t 
?ield of production 4-------State------i.,..Field of symbolic control 

t books Domin,} principles TheonlL 
.! 

/ OffIcial recontoxmalisiDg field,\ 

OfficiallgiC dlscouIsc _ .~ 
t ~ " 

I...--~----" Pedagogic recontextualising field ..... -_ .......... 
. - .. -... ... 

1-----.----.. Pedagogic discourse 

Time t'iIt--------

Sele.ction, 
~smission" 
evaluation 

t 
Pedagogic code 

t 
Acquirers 

1..-.-....- t-_.......t 
1..-. _________ -. Recontextualising 

~ 
Primary contextuaHsing context 

(family/community) 

Specialised 
contexts/agencies 
within and between 
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Bernstein's rules of the pedagogic 

describes the pedagogic 

"distributive, recontextualising and 

as the symbolic ruler of consciousness. deltlm~s it as the 

(Bernstein, for specialising forms of "'VILJ..,"'.Vt'1)U'I:'i)i) 

Bernstein ... " .. o,,",uv,",,, as consisting of three ,F, ....... " ....... rules, 

which constitute its internal grammar. 

'"'F., ..... " ... the formation of specific jJl:'\.J4:1l;!iVl;;l\'; dlsc1omrse . 
..... v"", ... " ... ,'"' any pedagogic practice. Any specific practice is there 

~!!!!.§lI!JJ,..!~i!!(!. (1996: 42 - 43) 

Pedagogic Discourse 

Hel:nst:em describes r' ... , .... l!.vi5~'"' (lJISC(JUnie as 

a principle G1S(:oUl~ses and a relation with each 
other for the purposes acCIUls:lt1Ctn [ .... ] It is a recontextualising 
principle which 
constitute its own 

According to dOlninant principles of society 

selection and recontextualisation; This, however, does not hal)Of~n 

way. Bernstein "" .... ,'''' .. v'"'''' how both the official recontextualising 

educational bureaucracy, and the pedagogic recontextualising 

-­ !.2.~!l§~~mAtlliJJli£e,d. The balance 

change from time to 

which the recont.extuaiislllg 

""f"'",h, to society, and this is 

are realised. 

Bernstein (1990) the tunctlcm of the recontextuatlsllllg 

discourses to 

an ImJ:.act on what is available 

trailghtforw,ard or deterministic 

,which is largely the state 

which includes academics, 

both on what knowledge i.§. ...-
bet'wefm the ORF and PRF will 

some effect on the form in 

way: 

The rec:ontextuallSltng regulate not only "'"'u, .... uvu, seauerlce. 
the theory of instruction from which 

He adds that the 

is a crucial reconl:exltual1z~~d discourse, as it regulates the orderings of 
constructs the model of the subjects (the acquirer), the 

the model of the the model of the communicative 
.., ........ ''''1<.'-'1<..''' COl1npetem:e (op.cit.: 189). 
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This recontextualising pnlncilple, which corlstl1tut~~s IJl;;U~l~V~l" discourse has two are 

intertwined: the ''''s,''''''''' discourse (RD), which is about social order, the. instructional ".U"'''V'''''''''', 

which is about or competences. The regulative discour~e is the dominant discourse and sets 

parameters of possibility on the instructional discourse (ID). 

Instructional discourse regulates the variety, internal 
relational of specialized COlmpetenclles. This discourse is embedded in a ""E>~'~'" 

of which ."'s. ........ '"' counts as between 
cOIn~~teIICi(:s and contexts. (op. 

the recontextualising principle which creates an instructional discourse a 
ClISiCOUlrse produces a of time, text metaphoric equivalent), and 

the conditions for their mu~rre:latlon. (op. cit.:185) 

However, fact that the regulations set the parameters for of 

communication that are institutions, this not happen in an 

Local are to transect the dominant 

local the is 

how and specialisation 

IDIRD creates communicative and organisational 
to constitute the code to acquir!!d .... However, what is acquired in "''''.,.v".''' 

subject to recontextualising principles arising out of the specific context of a given school and 
the of control over the official pedagogic 

affected by the relationships of the 
primary cultural context acquirer (family/community/peer 

J 
In this I attempt to infer from dif1fere~nc€~s m student's prC)ClUcw:ms the 10c:atlOmu 1" •• """ .. ,,,., of 

I intend to do by att~~ml)tIrlg to the "',,",11'-'''''<, the differences in pe<1ag;ogJic n'"<'I"I',,,,,, at each """,,,'\J .... <. 

interpret the differences in terms of the instructional and regulative discourses at the two "''''.''vv''' in 

turn, will the generation a description of the privileged tJ"""M.""M.'''' "'"'"'''''1''''' at 

"""V""1.. I will attf~ml)t to use as a backdrop <l.s.''''''''''' to comment on "' .... ''''"'"." level of 

3.2.2 eculgoglc Practice 

For Helmst:em (1996: 17 -18) pe(lag;ogJlc practice is a tunlClrunerltaI social context th"."UHTh which cultural 

production - reproguction takes 

(1990: 189) identifies two L"V'" .... L .. ''''' 

and forms of are central in this Bernstein 

pedagogic .nr<'lrru·", one that privileges "graded performances o~ 

pe(lag:OgILC discourse" and an<)th€~r privileges 

UUwU,ULY of the division categorisation 

competence of the draws on 

society to elabm:ate 
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If the agency is ..... ,..£1111"." 

'similar to' [ ... J relatively low level of "1-""'1<411""''''U11, creattrll! 
labour, celebrating, and controlled by, mechanical "nl.r1<>lMtu 

Where the output a agency is specialized Such a pedagogic l'IO'E'nrv 

concerned to about specialised difference individuals: differences 
performances. points to gradings, not only within but also between "¥""""'"''U''' 
Such an [ ... ] to produce [ ... ] from relations, and 

.,"'''J ..... that is organic solidarity. (op. . 207 * 208) 

All contemporary schools are 

categories, they all display a 

institutions, as 

complex division 

if one strictly applies 

HO'WP'IlPT Bernstein uses 

metaphorically to 

institutions. The function 

\ xamination is to 

comparative degrees of within and 

modern schooling and of eX~lffilnatlOllIS, including the 

students according to results.~Any form of pedagogic dlSiCOUlfse 

strong tendency towards mechanical solidarity, may opportunities to prepare students 

terms 

has a 

final 

xamination. Students' success in the final examination is implicated in one of the dominant ways 

which quality is evaluated. 

KPlm"lrp.,n (op.cit.: 186) sees 

is to assist the student 

_~",",~"'L_ text. However, he adds that 

As mentioned 

purpose of 

privileged 

<U ........... /11 as key to pedagogic 

criteria for 

him the 

of the 

1J"".a~,v)::,.'" practice does not necessarily reproduce pedagogic discourse and what is acquired is 
what is transmitted. (op.cit.:187) 

jThe distance privileged discourse and that relayed 

( student success and on the way evaluates the quality 

school will impact on 

educational provision at 

as the extent to which 

students are construct the of the ""'!"AUF; text as this is an index ~
hat school. I have is better 

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

3.3 "-'I ... "''''.Uu. . .,. ......... and Framing 

troauc:es two further analytic ",a •. ",)::,'uu."" which allow for """"''''''I-''''JU'' of the differences 

pe(1a.!1:og1c UJlV .... ,W.U.',",,", The concepts ,""U;'''''J..U''''U''''U and framing allow for the analysis of the way 

LHlSSIIlC,iltlcm is about the ""''''''F;'''' or lDSW3luon between ",a'."'I<.'J1 

1975, 1990, 1996) such as community; differlent genders so on .. 
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differences 

are 

one 

gg~~~~~!3~~~mu~t. Since category QlSltlOCllOlllS 

division of labour, '-"""""",-,"""'ll of power relations. Where 

where classification 

,",,,,Ieu"\n of alscOtlrSC~S or practices. 

are 

Framing to the principle '''I',''''''''UI',5 the communicative practices of the 
. within reproduction of the resources, that is transmitters 
(Bernstein, 1990: 36) 

Fralm1I1lg is 

transmitter, 

said to 

differences are 

the locus of .... VJll ....... if the locus 

locus of control 

lies predominantly within the 

is said to ., .... , ..... , if within the acquirer, 

Bernstein (ibid.) su~:ge~;ts, are difjFerc;:~ncc~s the form 

only apparent ltte:rences rather than <l1tltere~ncc~s 10 oellTee 

framing is 

that is the 

To refine the analytic categories, .... "'" .... ,.."" ... distinguishes ... ",t·"''''''n internal classification ) and external 

eX'lm[>1e. external classificati on and also between 1nt'~rn',,1 framing (Fi) and framing (F\ 

can come to the ass:m(~atJlon and framing " .. r'M"'·" a school and the community, and internal 

can come to stand for classification and framing 

communicative context. 

a or classroom or other equivalent 

'"'v,"" .......... a school the ~ is strong, then transmitter ."'E'~ ......... ., of non-
practice may be realised within the school's !-''''''''l';V,5''' context ( ... ] 

for "'''''' ..... 1'''''. locational position pupils, teacher, 
the internal (C) together with 

cupboard, wall ~ 

distribution of task 
1990: 37) 

Just as and control can distinguished as separa1te analytic catJegclnes, are empirically 

embedded, so too classification framing are ""'n", .. ~lt.. analytic categories, but they function an 

nterre.late~CI way. This not nl""" .. ''' .... mean that and external classification 

.. "., .... ,'1"> cannot vary indlepc~nd.entJl' 

UV"Vl'U ...... descriptive cat:egl)m~S are at their most 

with all of Bernstein's COllceots these are not 

used to ,",Ullu!-'a .. ;; institutions: 

are relative, which is why they are so to analyse the uu.".'"u. pedagogic modality at 

as presented in '-""'''..,.". 4. School A and School B this 

SUITlffiary then, 

pedagogy what counts as valid 
what counts as a valid realisation of 
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Bernstein's model allows one to analyse the extent to productions -L~'''''''.T a fluency with 

model of the pedagogic 

rlift;:.rinO" rules of 

cultural communication matric math~matical {';ll:l~:st::s two school are - to these rules of 

cultural 

structuring of 

as an index of the 

division of labour. without 

the macro-structuring society. 

3. 4 Methodology 

In the initial research, 

not keen for res:erurcn.ers to observe lessons. 

secondrury record cultural communication from 

3.4.1 Study popUlation 

based 

broader picture ...... "' .. _' ... to 

confidence was still won, teachers were 

reason it was decided to use student notebooks as a 

to make inferences pe<lag;ogILc practices. 

As mentioned '-II""""" 1, the two schools were pre-selected as the study LPAS project. 

The ",,,,,,,vv,,, 

administered 

their student 

medium of 

very 

the most 

....... "" .... ·u because although have many similarities (they were both . previously 

of Training; they are to each other; 

for the most the same home lQl,,!;U.",!;,,, (Xhosa), and the same 

English, is schools; and at both schools are 

tUl'1i1"Ir"nO' class). the success rates ", .. "", ... , .... e:)(alnlIlatJlon is 

This allows one to micro-structuring differenc:es in the schools, 

important macro-structural that regulate them are constant. At the time 

uu."'''' ......... the LPAS project was on Standard students. For this reason I 

stuaeIlt productions 1""'~t,,· .... t1 in the notebooks of the ."r"nn'~1"n 10/Grade 12 "" ... "' .... " at 

to assess to extent it is possible to the differences 

IJC\.l<1J::,VJ:;;l\; 1l.lvuau."",,, at the two "V,,, ... ,,,.,,. 

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

t'nr'n,,,",, on eight in",u.." .. notebooks produced in Stalnd:ilrd 10 I Grade malmelmaltlcs '-' .. "."""" at 

two schools, aim is both to whether "' .... UY ... productions can useful 

the of pedagogy practiced at those sites and from to assess whether this ....... c'''" ..... " a basis also to 

be able to judge the quality of learning at those sites. scope of the study is limited to two 

this study may be viewed as a case study. Brown and Dowling (1998: 30) write that "all research is case 

study insofar as it claims about one or more specific cases of or in relation to a broader 

1n"'t"T'I,(,p.,, and do, research constructs case studies as 

......... .u;.,."j<, the nature of a u~ ............ CQIIQUIOn,s. Their concerns are 

occur within particular contexts (the extent to 

CKIIO\'\/le(lgeO) and that any np.e,('ri,ntir, .... 

in its 

context and 

extent to which this 

these 

productively on 

objects needs to 

object. 

productions, ways which attempt both 

Im~)Ose:a by that 

is generalisable would extent 

to which further research focused on how the dif1Fere:nc€~s in contexts would Hl1lJ(U,L on 

productions. In the section 3.4.4 I describe the OJ'"',,",''''''' of developing 

and theory in the production of data for this study. 

Collecting and 31!;1'~"111l~ the notebooks 

I l%tTl%nCl'l"n with the mathematics tea~:hers at of the school 

nOltel)OOICS tpat would "1"""'""'-' both male 

their matric classes. I class lists which "'L""L""'~ student 

linkages between mtorrnatlon 

non-achievers, across all of 

.......... ,..."'.. family SOCIO-leCO>l101:DlC 

status3
, results from 

use information 

exam in Std 11) from colleagues on the LPAS. My intention was to 

~U,~UlJll~" to make further so that I would to 

the nOlteDjDOJi:S school. It was ored1cted 

that each would a refracted the 

communication in class. Notes potential to to be a highly idiosyncratic 

representation of communication, and in a similar way different may appear to highly 

idiosyncratic representing their to calculate or mathematical The 

motivation for students who were distributed on the continuum of success and with 

Was both to were any pattenls in the way positioning 

impacted on productions as, retrac1ted the patterns of .... "' ..... 'tU communication, and to assess the 

44 



Univ
ers

ity
 of

 C
ap

e T
ow

n

notebooks for similarities in patterning within across Ch()OS]mg differently 

positioned students was to generate a Standard 101 

Grade 12 mathematics lessons, in a similar way to in interpreting a three 

dimensional image from more than one two-dimensional phC)tOgflllph 

collection, selection and copying of n01teboo]i\:S ""''''''''1''1 more complicated than I had imagined. The 

fluidity of the school day, meant that often were not available at the scheduled times of meeting. 

is substantial pressure on matric teachers. Teachers were concerned that students 

should not be without their books for one afternoon. This meant that teachers did not select or 

collect books, nor even with that I had requested to borrow and copy a selection of their 

notebooks, prior to my A, teacher simply selected books from one 

class of students. The 

one high achieving SllOe11t 

students are labeled 

At School B the l""\.'U'" '"'" •• """"""-' 

not cover a full of student results but consisted of 

average marks of the standard. 

stullents with the middle range results). 

matric This meant that I could 

select four from the "'vt",,,,,,.. n'oteIDOCIKS. to ensure a range of results take books 

both high and low achieving students are labeled B 1 -

examination results (the Stllilents 

end of the range and student 

B3 were in the same class. 

Because of the tm~SSl11re of 

were top achievers,student B3 

"' .... n""''' ..... the of all the matrics). Student 

on copying of the notebooks, I did not 

considering of of students from only one (the top at one 

school with notebooks from stuclents of different classes at another school. In Chapter 4, I shall 

this was not as problematic as I initially assumed, because of the different regulative d1SC011fS€~S nl!,\pr,,,f1n 

at 

3.4.4 School observations and interviews 

I on occasions to talk with the mathematics teachers and to 

HA.au,"'u and visible features of schools 

constitutes and is constituted by ",,,,,'U.LI",VJi'.'''' "'J'LL"'''''''~, L,OC~ltlOnaJ 

m[!~ra(;nan and conrrnunication are context. As 

Daniels 

3 The p.m'nfnvmp.nf status and forms of work were used as an index socia-economic 
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[i]n different schools (or cultures) actions and objects signify different meanings. at a 
general it is possible to as cultures or schools as worlds of signs and 

................ " 1977) .... That is taken to signify in one culture 
another or in a third; 

The visits to ,., ... ,. ... Jv." provided to be able to un<ler~;taIlld features 

Interviews with the Standard 10 I 12 mathematics ."' ... "' .. ,,,. 

school, provided 

APJ:lendllX 1, 

as(lects of both the instructional and regulative alSCo\lrS(~S (see 

interview schedule). 

3.4.5 Learner P ... 'lO' ... P .... and Achievement research 

Other sources information and were the research t"Pt"\O'l"lro:: collected as wen as 

discussion with of this study This information was particularly useful confirming and 

extending information gathered about locational features the ,schools, the populations and 

OlSCOllI"Sf~S operating at the schools. 

3.4.6 The n ... ,lt'p,,,: .. of producing data: linkages between information and theory 

In attempting to answer, from a sociological perspective, What, if anything, can student 

productions modalities and extent to which students are inducted into 

"V1.1VVU .. ,E'>, I was aware that the sociological 

would "1"1"1"1£'" at 

of Paul Basil Bernstein 

"<1TT .. ...,'" that were 

revealed construction of 

used to gellerate data. This is a 

an influence on and the theory was 

the research is schematically represl~nt~~ by Rose (1992: 

14) in following way: 

nec;retllcal propositions 

Operationalisiltion 

D. 

~ 
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Similarly Dowling Brown and Dowling that the production 

data consists of COJrItllrIUlU movement, through the Df()Ce:ss~~s 

and the established body literature on the one hand, 

induction and deduction h",I'U1<''''''' theory 

infonnation on the on the 

other. 

3.4.7 Initial observation of patterns 

. I initially analysed one of a high stullelrlt from each of the schools. I the 

notebooks to look textual patterns, any .... "",U<U SlnlCUlnn which might I access towards 

the fonns of (£ultural communication practiced and " .. ,,,,,,,,,u in each classroom. I a set of low 

level descriptors both the fonn and the content what was recorded on how 

each section 

numbering 

used to 

was separated out or other sections of (date, heading, 

the sequencing of ... ", ..... ,. .. ~ ......... topics and sub-topics, algorithms 

the recording of fonnulae and other notes. This gave 

some mCIlCIUl()flS and strncturing of the teaching learning. Even at 

this it bec:arrle that at the one were taking down more ... "' ..... ~, ... explanatory 

note's about 

practice vA"""""""'':>' 

sec:llon of work while at there was a on mathematical 

3.4.7 Patterns in student productions within school 

I then wrote similar notes on the categorisation of each of the four student's productions within each of 

two to -assess whether the initial differences were idiosyncratic or systematic across each 

on Bernstein's 

how ditl'erent mlathemltlCai 

how students set out and structured 

sections work, for example, I .v"~ .. "'" 

work, I compared which IrulLthc~matllcal topics were sel.ecltell 

SUI)-{C)DU;S were In addition I 

notes and work. I compared how students marked out differ,ent 

whether students same pieces of work, on 

same in same order whether exercises were set out same way. 

of the student productions each school were notaOle. Although the same was 

",,, .. 11',,,/1 out as being done on days. 

in which cultural '"'VJ ........... , ........ ,,' .. and pedagogy are "'..,""'Tll .. ~.n 

focussing on I examined both 

notes the four notebooks """.v" ... Then I with the notebooks 

Here I looked again of similarities Since Bernstein 

own 

other 

to 
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evaluation 4 as the pedagogic practice to students' 

also noted the when the books were and whether 

the legitimate text, I 

smaelU errors had an impact on 

how exemplars, and algorithms were 

a change in the the exemplars, 

on how often work without 

.... <U .... ula ... 'JU" were correct or mc:onrect) 

how often was an accurate reflection on 

redid, or wrote out "corrections" of their own 

to the class. This have been reflected as 

sutJ1seCIUe]!lt work. Notes were taken algorithms in 

the 

happened when student 

as correct or incorrect (and 

students Tnl'lrlrp'n 

whether this '.>,u,,,,,,, haI>pel!led on the same 

and with the same examples. My interest was to be able to discuss how evaluation was related to dltterent 

student's development of the recognition and realisation rules. This in tum, I .nt,pn£1pre to relate to both 

degree of students' success and the quality of learning at each school. Although this was done 

quantitatively, it 1J,,~.a.l1'''' .apparent that one not so much look at often the books were 

or marked at whose books were or marked and the n<lr1r1f"11 times when books were 

most frequently or signed. 

The patterns 

drew on 

schools. 

tlec:arrle apparent in noltetllD01(S within each of the ""u,,",,",,,,,, "'~'I-'''''''' to focus both how I 

what features to for when cOInp~uinig notebooks across two 

3.4.7.1: .. v" ... , .. ",.n patterns of aJuan(JID at /sClIlOOI B 

that the 

teacher's 

to a 

found that 

further 

to 

;:)CJnOIJl B started each "' .......... vu with a ........ L .............. narrative a Ull''-U1j' .... 

mathematical symbols .... " ... Er~C\""" These notes were practically identical, de~;pilte 

were in different classes. At first I thought the students were writing out the 

formal and had a tone " ... ,~._ explanations. I soon realised 

I was able to examine textbooks that the at this school had mentioned and 

notes replicated contents of particular these textbooks. This is discussed 

4. This very pattern in the student prCIQuct1()ns at School B, I'\nu,,,,,,,,.. appeared 

of productions. re-t~xalminiing this, it shift 

June evaluative examination on 

of the text at School B is in Chapter 5. 

4 Evaluation can occur in a variety of forms including repetition. non- or other forms of changes 
in tones of changes in facial expression or other forms language 1990). Since the 
focus of this study is on student the only data available on evaluation was that reflected in the student 
notebooks. This is not in an to undervalue their the role they would have in the 

1"\1'''''''Pl~t of student but because to scope of this 
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3.4.7.2 Prominent patterns of evaluation at School A 

At each stage of the patterns and peculiarities were thrown up and I went back to the notebooks 

to on these An of this is the were drawing curves 

at school A. I 

did detailed 

many of these curves were not in the standard Then I 

seCluencllllg of each started to that 

the minimum extent of Y<u' .... u,.vu of the students 1.11 .......... "" ........ 0> (both in terms of how was 

marked and in terms how even when their books were the teacher, 

were not corrected) an influence on how students .. ,...."'t.', .. t"'t1 curves. A .. ",_ .. ",,,,rI,1'1'''' 

notion of evaluation as the meaning of 1.1"' ... , ... .., ... ,..,.'" device (1996: 50) me to shift my 

focus from the and absences of marking l1)Ul(UJIVll to examine this both with 

the selection, and pacing of their work with how the regulative CUS'COlllrSe was impacting 

on the in that class. 

Then I compared of the student productions trigonometric curves across to assess the 

extent to which featur«~s that appeared in individual notebooks were consistent across notebooks. This 

pointed to the that the selection and privileging methodology, and Droceclur(~s the pacing 

and sequencing work had steered students towards developing their own set as a basis for 

representations, were at odds with of the The effect 

of these evaluation, which go written texts, on , ...... , ... "' ... " construction of the 

of texts and how to Bernstein's (1990, theory of the 

pedagogic is discussed in Chapter 5. 

3.4.7.3 bt:JIlUt:r issues 

Another was that at both schools students to out notes, defmitions 

mathematical exercises in considerably detail than the other students did. They were also less inclined 

to mark out pieces of work by date or giving 

down the initial qU4;lstllon statement, but rather 

felt useful solution. The sample 

",,,,,,rl,,r differences thoroughly. 

work a title. They were 

note whatever 

was, however, too small to 
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focus 

The 

Re( de )fining 

intention of study was to eXiimme the notebooks 

construction recognition and .... u,"",.... as the 

Clues to the individual student's 

progressed it became clear that 

student's written prc)ductil:ms did not focus on rec:ognltlOn and 

"' ...... " ... , .. v· .. rules. Other stuldlf~S that have .v ....... ,""'-' on rec:og:mtllon and realisation 

(1989) and Morais, Fontinhas & Neves (1992» combined an of students' wrItten DlrOQll1ctl 

with student interviews which to tease out the differences between recognition realisation 

It became that the sources of information and approach that I was using lent itself more to an 

analysis regulative discourse on the instructional discourse which would include an 

analysis 

time, text 

pedagogic modalities by C01ISl(lenmg issues of classification and the specialisation 

the ""'.''''''''':Vll. sequencing and pacing of students' construction of 

_LL"_"'~ for the production of text. 

3.4.8 COJDJ)'lris,ons of .,fo ..... "' • .t- proeJluC1tiOlls at the two schools 

The notes on similarities ne[,Wef~n student prC)QUCU()ns within school were as a basis 

the sruaeJU productions across each school. Notebooks from the two students who the 

most ""' ...... , ..... notes were used to do the comparative analysis (these were not same two notebooks that 

were used in the initial comparison). Com):.ar1.s011S were made in several ways. 

the selection sequencing mathematical and SUbtopics were amount of 

different 

were noted. 

and space 

of work: 

their notebooks and numbers exercises) were for 

""v.,r.,,,,t ..... ,·., notes and ~A';;;lUII-'1<LL" • routine practice examples 

In '-" .. 1.1 ..... 4, I focus on both the contextual differences at two schools and ."'''' ..... , ... differences in the 

student productions at the two schools. The dominant regulative discourse at each school is constructed 

from information the Leamer and reports, interviews teachers and 

ol:):servatlOfls of the ""'lI:VVJ.<>, This me to discuss discourse at school 

resonates with the differing instructional discourses at schools. different !JV'.li1J:!,VJ::;." 

modali ties are described 

allows me to compare how 

Bernstein's C011cepts of classification and framing. Bernstein's model 

rI.f·f' .. ,.". ... t regulative discourses at the " ... ",vv.'" are rht"r"''''er,lt,!?_£, positioned 

S As mentioned in 2, unlike Shield and Galbraith I have grouped and exemplars as a 
f'"h'a,...'"" This is because the teachers often the students 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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to the socially dominant 

of schools are differently positioned 

what is privileged at tertiary institutions. 

,,."'llU> ... Y how the mS1[fm;tlOlnai dlSCOllrs/;:s at 

"vA",,,,,,,,,,,, to what is evaluated in the final "'''' •• UllU .... Vll 

Bernstein writes that evaluation is the key to peI1af:l;ogic practice. In Chapter 5, I focus on vn.~u .. tnv., 

evaluative rules at each of the school, related to issues around pedagogic pr'LctIce. I 

I compare 

how this 

fealJures and 

compare the extent to which evaluation is in the student productions at each 

the forms and frequency of the evaluation that is visible in the student notebooks. Then I 

"vU""'"'''' to pedagogical at Then I hypothesize about 

"' .. ,,"'.In'"'' in teaturt!s in 

schooL I sU~~j!;est 

to the evaluative function of 

pOltenUal evaluation. I focus in ..,,,,",u,,,,,u,,,", 

student prCl(lucm:ms 

eX,lmlnatlon at """"U,,"JL B. which to 

new rules for the 

weakens the form of both the u",,; ....... , .. 

changed form of pedagogy at "'''"lVV' 

texts. I how the 

dls!coUlrse and the related instructional dlsc::ourse. resultmj!; 

exam 

a 

Y,,"' ....... 'i'Vll are related I exannrle how. at School A, of 

. to the way that student construct the construction of trigonometric curves . 
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l.:hlilutler 4 ... 'nml1l~riinO' stU.t1eJllt productions at two schools 

The intention of this is to generate a np'~"'f'1lnh,on of student nOl:eOI[)O]o-.s at two schools, 

school. which can provide a sec:onclrury mirror off which to the pedagogic of 

aim is to relate the practices at each to both the forms of organisation and to 

the differing levels success in public eX~lmJnatlonls, which is an important way in which, society 

evaluates the quality educational provision at .,""'VV'" 

In order to work answer to if '''''''T"'''''''' can stuclellt p:rOdlucltlOIlS 

us about the quality learning?", this chapter attl~mpts to answer the 

by the former question: 

• Are there similarities between the 

anything, can inferred from 

stucleIlt productions . within 

pattentls of similarities about 

within the mathematics classes within each school? 

• Are difterenc;es between the ", ...... " ... productions at each 

be Intl~rn~cI from patterns about the form 

school? if at all, can these be related to 

10","n,<'1: sub-questions Oel!2eO 

school? If so, what, if 

form of pedagogy privileged 

so, what, if can 

at 

students two schools in matriculation examination? 

• To what extent do the patterns in the students mathematics notebooks resonate with inforntIatiion 

other sources, about of pedagogy in the Standard 10/Grade 12 

"1(''':);:><';:> at school? 

This study toc:us~~s on student productions their notebooks no class oo~;ervatl011IS were 

carried there is no direct focus on the interactional. HOU/P'''P" schools were to collect 

the .. VI ..... ..,."V"',., and interview On these occasions 10c:atlon:aJ. features of the ISI.,;IlIUUJIIS 

were noted, and interviews, issues privileged forms of IntleraCtl(lnS 

at each school were also noted. Hn,r'tl'l,· .. infoffit1ation about student population and contextual 

schools were Learner Achievement project 

"''''''IV1t"IP clues to context site of pe(1ag;ogJLc p:racnCle, 

..... r"TV"" clues to their dominant discourses. descriptions are 1'"1 .. -1'1'1 .... 

of the selection and combination cultural elements that is privileged and can be used as indicators 

of modalities. approaches are distant from the form 

of in society and come to position the school not only in terms of 

success the students public examinations but terms of the quality educational 

52 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Differences in the structure of practices constitute differences contexts, 
semiotic significance. Bernstein both theorises semiotics the transmission and 

.... ,.r''''''' .. '' a language which in structure can be brought to the focus 
empirical studies of individual acquisition. 1989: 530) 

(1990, 1996) that pedlagC)glc ..... " .. .vUl "1-' .. ' ..... ","""," text, time space. Both within 

schools and across schools specialising and """A .... ". This is not idiosyncratic 

relatea to and (re)productive of contextual differences. 

4.1. The two schools' 

schools are located in Khayelitsha on the Flats. The official medium instruction at both 

schools is ~"'IS"V'" Both schools previously were under the administration of the Department of 

Education and Training. School A is positioned within a formal settlement. School B is 

located to area of dwellings, an area, which can be described as formalising. of 

main ditferenl~es between two schools is success rates of students final 

..,'UU1J,J'1l"'LAVll. For example, in 1997 l'YI,UI"1f"l1 examinations School A had an 86 % pass 

rate School B had a % pass rate. 

The 1997 matriculation pass rate was 47,1 % the Western 
76,3 the pass rate at School B was below the national provincial 

rates, conversely rates at "'''''''V'''A above these rates. (LPAS 
Report 1, 1998: 

Students' IlUllth~~m:at1(:s results were the WelaKest all the "' .... v"' ... results in this examination at both 

schools: with 

atSchoolB. 

students ..... , .. ,.."p;, mathematics at School A only 24 % "''''''''''''1''> mathematics 

The SluoelU population: a function of the rec:ruitnlen 

School A is TPCr!'ITfipcI as a .... "'''' .. !';"<''',,,,,, school in the area. This is 

enrolment Ilr4)CedUlres 

based on succeslstu 

its matric class over a number of years. community by the school view it as 

quality education on the good achieved the StaJlldwrd 10/ 

results 

a high 

annually. This of quality eaUICatlOn being in lU"U~UUVl.l" where students achieve well 

public examinations is widely 

Since community to perceive Aasa quality ""l,'VV", it is has more " ........ "' .. ,." 

applying to to be more m ••• __ n", about its of student population. In 1997, 

were approximately 300 more students at U"'UVVl A than at School B. At the end of 1997 School 

A had about 4 500 ... u, ...... " of which 400 could be accommodated. the around 

school assumes ""'li'VV,'" to send children to. ,LA"" ..... " ... 

(1999) ... ",,,"",,,,"',, how this is not the case South fUJ[]ClllIl contexts. On one hand 
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" .... Ull'"'' ways in which SCl1iOOilS stuclents as much as stu41ents and on the other 

hand outlines the extent to which .stuIGe:nts are constrained 

that 

----.. , J reports 15) 

[t]here are at School A to draw high the surrounding "' .... ,'", .... , 
schools. Ten application for School A are sent to principals of the primary schools to 
given to the top ten grade 7, Several having received 
fonns. 

increased number aIJIJLn,Q."''''' not only allows more selective of students, but 

also means that it can '"'v .... IJ •. "' ..... 

Hoadley writes that 

registration process start academic year sooner. 

[b]y UeceInbc::r 1997, the of the school year, school A a notice posted on the 
door saying Standard 6 full", Whereas School B was sending letters to a nUlrnbc~r 
primary near community stating that were still available for :>taillG:an1 6 
students. 

At School B reglLstnlti01n, standards, in 1998 .... VJ,JtllU ...... · ... into the second week of the first tenn 

(1999:15). ,"",,, ... ,,,tr<>l'1lnn was complete u .. "" .... ,u ... # be finalised. UU"I;;;UlVll;;; at 

School A is Huau.,vu day of school \. ..... ,~u_ ma1thelma1tlcs • ..,,,,,u,,. 

July 1998). 

According to the 

socio-economic 

Report 1 (1998: 16) the students at U'-LliVVL A appear to be of a ~Ul::>""J 

than the students at School B I. Another social difference 

popUlation .-1"'",......;1" .. .-1 (1999: 8) is that 

a students at School Bcome from the Eastern Cape. There is a 
at the grade 10 Cape .... The 

received most of their in the Western Cape. 

Many of speaking students ha:steITI Cape do not have 

of Afrikaans, which is a compulsory subject, to and students from 

Eastern less exposure to ....... ,,, ... , .. 

tend to move .... "' •. ","', • .., the two areas, their 

at 

...... n·,l1r'.'" level 

areas of the 

and Hoadley (1999) adds that 

students at School B. 

out of school. 

other support networks are 

to a larger proportion educationally and 

most stuclents at :>Cl1iOOl 

(1999:11). decision was based on 

mOllcateG that it was their 

reJ:luulticm in the "v" .. u" .. , ... .1 

of school 

than half the 

1 This is based on interviews around the nt'!T'"nTHI histories of a samp1e of high and low ""11" .. ".",,, students at 
each school. 
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students at School B indicated that was not their first of school, with of these 

students mUlc'l.IllDg that it was the only school at which they could find a place (Hoadley. 1999: 12). 

This was "'''I.I'''''''''''''} true for the Eastern who arrived after start of the 

school 

4.1.2 Lo,ealtlOlnal and visual features 

The ext,em)r School A looks a typical DET school .... ,,"-' ... u"5 built in the 1980s. It has several 

blocks rooms. The first block is story and houses administrative functions the schooL 

This is of the to blocks contain with 

windows opemng out onto the school doors and WllldclWS op,emlng out 

onto to "AJ''-'AJlU'" passages or verandahs on the other side. uuuu,w. external passages and (!f<ll""I",n 

the blocks. 

link 

one wall of the foyer of the adrmnlstratl(m block, at OJ ...... 'v"'. was covered 

various government 

both the students' 

of like computer music 

and YEAST. The nn<'t", .. " appean~ to be placed 

detailing a 

like 

benefit. 

piece of artwork was signed and 

mounted on cardboard. Much of the artwork was neither mCluntea straight nor hung straight. Two 

.,"',..' .... t"',..,,·., were working in a room, which opened onto foyer through a hatch. 

On the walls were examples of students' artwork, 

one side was a furnished room, in which the 

township scenes. was busy 

area. from the 

rooms with the following on the respective 

laboratory (I was that the computers were teachers to use to 

tests so on), room (which was also for the use 

that I visited the school, teachers were on the computers 

with or small of students in the room. Just 

an register on a Teachers were to sign it 

On mornings that I went to the school few late. ~,"'Ul<:i 

the teachers and the headmaster met in the staff room. The headmaster 

, using the ..... "'0 ........ 0'" of Curriculum although this was 

were decorated 

reception 

to a suite of 

office, 

records, type 

teachers). On the 

computer room 

main entrance was 

time of 

of "learners" and 

to implementation 

"'''''''U'"U change in or further education . This resonated with the matric 

2 Culture of Learning and in Schools. is run the National Department of Education. It is an 
umbrella term for a range of since 1995, at improving and teaching in schools. 
3 Year of Science and Technology, a campaign run in 1998 by the Department of Culture, Science and 
Technology. 
4 Grade 8 implementation of Curriculum 2005 is scheduled for January 2001. 
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.. ,.ti" .... ~·rt to as 12 on 

were 

By then several of the 

the student nol:eb()o.k:s. 

and very few .,u ... ,'"""' .... '" were 

whether they could assist me. 

time school 

out of 

Hoadley (1999: 12) writes that schools are assless~~o by the community according to results of the 

matric examinations, which are in the press and also through informal 

community networks. 

. based on visible "'f"'"'''''''''''''''''' 
a good quality school on 

that local communities also 

School A (1999: 14) was <t:S:SI;:;:s:st;U 

only a few students being seen v ... ,",,,,,''' 

oplml()ns on schools 

community as 

during school 

hours and that most of """"I"' .... " wearing uniforms. 

School B has a new building does not have township school design 

off 011 either side~ 

classrooms: each class of 

whilst the teachers move 

with separate blocks rooms. Internal passages have C13lSSI'00:ms .. "au.<1':.5 

According to the mathematics teacher, the students 

students are allocated a in which they remain for most of 

around to give lessons oIfferent classrooms. The names of the were scribbled on the doors 

chalk, for example 10 B, 10 A. I saw no up in the classrooms, in large, rough harld~fritlill!l 

the desks appeared to arran~teCl randomly, but with a for the teacher at the 

front of the claSSrc)Ol1r1S 

laboratories and a 

building has a number of rooms set for specialised functions, like 

were as yet and ...... , ...... , ... "".... It has a much greater 

surface of the v .... ",.,.,"" ... and painted. However, was on the walls either for 

information or 

The which opened onto an open a counter top. 

office had a secretary, telephones (whose use strictly), a photocopy 

machine and a ...... lfJu',awLu.5 machine, both of which had difficulty working. one 

occasion one of was typing a Standard 9 :SClell(~e test with her screen visible for 

student or staff me:mt)er to read as she typed. The """"'","'''U,",,, did not appear to assist either or 

students who around the hatch opening On either side of the were 

1'£1<""<j;"''' '~~~''''I::> to a "111nh,·.. of rooms which included a room, the principals office and a 

number which were not marked out in any 

numbers of student and the administration ""'Ai" ... of 

on 

out of class, at School is one 

days) I visited the schooL 

£11'1'''''-.'' to be widely held. HOl:lOH~y 

5 Mark schedules revealed that the students, who were in 
in 1987. 

12.1 in 1998, had almost all been in standard 9.1 
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(1999: reports one ways in which a school is judged is on number of students that 

are seen to out of one student wrote school magazine, 

[t]he children who come late are putting our school in shame and disgrace bec:am)e 
community is them and saying about the (Hoadley, 1999: 14) 

appeared to be a number of stUiJents of permutations of school 

uniform and other everyday clothes than at School A. of the see:me:d to take any 

why there would be a at their school. 

4. organisation the Standard to/Grade t2 classes and teachers 

ma'lnelmat1cs teaCht:r at A only students completed standard 9 at 

school are allowed Standard lO/Grade no new students are into 

12 class and who fail are not :111(lWf~rt to reregister at schoo1.6 

lO/Grade ,,""''&''''''''U.''' at School A were easily .... "' .. 1115 .... " .. "'1.1."" from the rest the 

they wore a tra<;ksl11lts were cut from a cloth and with a 

n~t1r"'.rn to the tracksuit worn by the rest the tops was 

School A 1998". the front each top was embroidered name the student to it 

mathematics tea.Ch~'r reported "we treat our matrics special." 

12 students had a mathematics tex.tOOiOl(. but only half the rest of 

textbooks, since 

not afford them. 

students were .. "',,· ....... Ii to pay for their texlbC)OKS. and 

to my inf'omtlant, the most .......... ..,,,,,"' .... and experienced teachers at School 

Standard 

students had 

them could 

are allocated 

the Standard classes to are strongly encouraged to attend ;::,al:unlay classes, 

organised by a range projects SAn . .I 

(Scientific and Leadership Iniltiative SAIRR (South AllrlCam Institute 

and only a few of do not attend some of these classes. times during the matric year the 

• J&u._ .... ·~ and the teachers meet matric students to motivate them . 

.............. ,'''' StUOf:nIS are "' .... ,"'''', .... ", ... " to "uphold the of the school" 

who lets impressed upon that they "don't want to be known as 

of how at 

that it is 

drop". 

6 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 and lm]plelmelrlt 

study timetables. Each student's study timetable is checked. principal and staff also meet 

the parents of the several times over the year and discuss issues such as "attendance, 

importance of homework, how time students should spend studying, students of 

domestic chores" and so forth. 

At School B the Standard 12 mathematics teacher was in her first year of teaching. 

arrived in school in April. She felt that Standard 10/Grade 12 students ought to be by a 

more eX1JeI'llenlCea teacher many schools, including School she would not been allocated 

Standard 12 ...... "..,..,~'}. She that 1998 "' ... 11"-'« .... 9 only got a ... ~ ... ~u .... , .. ~~ 

teacher August that few of the """"un,,, attend Saturday classes; estimated that 

attend Saturday \;li:l~:st::s. 

4.1.4 Differentiation and specialisation 

As the sections (4.1.1; 4.1.2 & above indicate, the time, people and their interactions are 

structured at two schools. At School A is a much greater specialisation space 

there is a of and within 

is a level of selection of students are permitted to at the sc~ool. Not only do 

uniforms distinguish School A students other members of the community, but matric 

..... ,,,,,"',uo...> differentiate students from the rest of the school each student is res;~ar(led as 

special enough to have own name embroidered on tracksuit top. Similarly, the 

student artwork hanging in the foyer indicates a level individualisation of identity. Specialisation of 

identity is visually apparent at a number levels school A. As discussed in Chapter 2, Daniels 

(1989, 1995) argues both locational and texts are of 

at a He writes, 

[r ]esearch ""'j",,,,"""" 
and relayed mdue<;t1y 

grammar of the 1J,.;\.w./:l;V:/41<. plraC1Clce of school is 
visual of significant texts. (Daniels, 

It can arg;Ued that at ......... .,''-'Vl A the students are presented as "exemplary texts": 

as models towards which the other students can aspire. 

Not only are students' and "'p'-""la ... "", ... within time at School A, but as the ... "' ..... 0 .. ""' .. 

of meetings with students and DaJ:ents indicates, students and DaJ:ents are advised how to and 

cajoled into specialising the students time and roles out of school 

In conrlpruring two the stnlcttlrln time space at a more intense 

di vision labour: for the of individual 
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IGelntUles. School can to a of organic ~CIJIOOlB 

is a lower degree of time and of interaction area 

relatively more intense tenGerlCY towards mechanical SOillGrunty 

School 

marked 

GlIteren(;e is 

~~ ...... an of differential degrees of specialisation 

students' matriculation have ruready been 

across are reIlect:ea. 

marked 

Table 4.1 Percentagies pass rate of students, a.u~'IJ ... ;ufrom LPAS Report 1 (1998: 

Pass rates in 1991 

School B School A 

Standard 61 Grade 8 69 % 59% 

Standard 7/ Grade 9 78% 59% 

Standard 8/ Grade 10 57% 63% 

Standard 9/ Grade 11 65% 73 % 

Standard 10/ Grade 12 % 86% 

In the lower standards pass rate at School B was than at School 

B dropped in 8/ Grade 10. has explained as being 

rate at School 

of students 

the final 

that at School A 

from the The pass rate at B dropped even more GraimaitlCiaHy 

examination. the pass rates at steadily. It is 

more of the resources and on the higher <:tl:n,.i~'rn Report 1, 

teachers and 

DrClcel5S at the lower 

Report 1, 1998: 

1998: 20), concur with what teacher said about 

the textbooks. This could combination with "a 

levels in to optimise the performance students at the higher 

20). Another interpretation might be that the standard at School B is below what it ought to be and 

that this only apparent in the examination. the mathematics 

teacher at B remarked that the to/Grade 12 June exam was based mostly on Std 

9/Grade 11 

at :SC.lltOOl 

In terms of the model of n .. r • .,..".i"' and mechanical solidarity. one could also say that 

is less of an attempt to distribute the students. a form of mechanical 

at """llV"'., more stullen,ts are to disrupting the 

bonds by more widely distributing sm41enrs aICC()rdllng to there is a " ..... n.nIY"' .. 

tendeI1CY towards organic solidarity. which is disrupted by" .... , ... "' ... .., having a wider distribution 

results. 

4.1.6 

'''''''''V'''''''''''' to 

choice: limitations on 

students decide, the subjects offered, on 

mathematics tealchers stude:nts are placed in 

own subject combinations. 

aC(;Or,Clm,g to subject choice. 
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mathematics teacher at School A reported that the class lists are not good enough order for the 

teachers to be able to,influence or advise students on which He explained that 

the students themselves choose which subject to do. He reported that 

the students stand next to their friends on registration day. 

on what their friends choose. Once the class is full they 

contrasts strongly with the degree 

11 .... "'" ... ''' class schools. For eX~lmi)le, 

"11"''''''. Careful stre;aming 

results in their 

public, successful schools generally more apIJlllc;;mts 

students who are more likely to· l:Irtl,1"''''''' well a 

,"11''"'VO''''' subject combinations based 

different subject combinations. 

students in more 

school policies on 

"' ....... ,. .. 1!; them to 

are 

commonly used mechanism for differentiating het'wef~n stud~mts are ~_._,_.~. 

most 

exams and test 

results which act as a mechanism for the dispersal 

subject students to aptitude tests, which with exam test 

Many schools 

bec:ORle translated into 

hierarchies of intelligence. At many schools ..... "'.1V',. constant surveillance of achievement, 

which works to specialise consciousness. This is '''~.''.AAA~n_~~~~~~~~~~~~~~!S 

At both of the study schools there are no school POIIC11;!S There appears to be no 

attempt by the schools to dovetail the distribution of stulctents w::CClrdl,nl! to subject specific exam 

results with a distribution of students according to subject can be read as an attempt by 

teachers not to differentiate students, which in turn can be as attempts to not disturb the strong 

cQmmunal bonds between students. Although A relations show a greater tendency 

towards organic solidarity than at School 

here. They are not static 

categories are used only relative to each other 

."'." .. n .... to more middle class schools, one could 

say that both schools mSDlalV a" .. ", .. ""' ..... tfmO,enc:v mechanical solidarity. In general middle 

class. institutions have a o-r .. ,.t .. r '''''U.U''''Jl1'''y trm,'l>r,-I", nlr<'l'Q·n.I' solidarity and working class institutions a 

greater tendency at both schools the teachers advise the 

stuirlents whether to For example at School A, 

students are only allowed to do if their total aggregate is more than 720. 

It might seem surprising smclents are on the basis of their i:lJ;:J~C)::."I,C". 

and not on the of this is lnt"",lr .. t~.n as mllllCc:lunlg at 

School A the relations of organic weak, and that too strong a differentiation 

between students and too strong a "1-'''"",Ul ... ",, ...... 'U of consciousness is more likely to disrupt the 

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

insert a of identity is more to IIUllUITUSe ."'"." .... ,,_'"'. 

At both the number of stw1en:ts who enroll mathematics on grade is very 

So all mathematics students the standard 

afternoons. 

lessons and doing higher are 

extra ."'''''v •• '' of the schools there had initially a 

small but the mathemaltlcs teachers noonl'lrt.·rI that these ,,'U'''',",UL;) 

stopped coming to the classes and so all students 

mathematics exam on the sta:nd,rrd grade. 

notebooks 

4.2.1 potential role of notebooks as a tec:nnOl(]tgy for the lO(lU(:oo,n of students school 

Before "'lUU<tlAU'"15 on an of the notebooks, one might are the potential roles that 

school 

at least two rI,t'f'", .. ", ... t ways. otebO()KS allow 

discourses. play in the induction of students into schooling n"~I"'t1.,.."",, 

notebooks are an aid to me:m()ry 

students to set down ""vI'''' ..... '.> the steps in a calculation. This students from nVl.UUJ!!; the 

previous sequences of transformation in melmolry and allows to concentrate on present 

transfonnation of the calculation. Notebooks . serve as a record problem types and a toolkit of 

"VIU ... ' .. "" to which "M""''''''''' can refer in 

studerlt, an 1 .. ""-.... I"""IVU 

."""UU\"VJ::;'Y to nmeO()Ol<:S, use of a 

"""'U1,LlnULlVIU. In this sense 

Ols,coUlrse at a PaItlCl11aI 

much more sense in periods 

signify, for 

an alternative 

access to a master. In these fonns organisation of the nnVlli,.UF'n d:ISC()Url.e was 

"'lll!UV'.U\.,U in the master and the apprentice had direct access to the person and the discourse 

over This large amounts contact time the apprentice and the master. 

with mass this contact is is shared by numbers 

__ '._",._v to with this in contact a 

surveillance techniques as well as the development of specialisations of space and time 

(Foucault, 1979; Bernstein, 1990, 1996). Other developments included the provision of textbooks to 

These as an artificial epl:acemelilt of the with the the teacher then 

ch~mgmg to to students in accessmg knowledge the textbook. One 

these strategies is to develop the not:eO()Ol( into a proto-type reference, which COlluams an evaluated 

of the student's attempts to privileged performance. This students to 

to .. ",1',,, .. ,,,,,, ... ,,, their own notebooks as an step to gain access to the discourse. This 

notebooks bec;on[les even more 1nn,l'Irt~nt where there is a textbooks or a history of a 

teX:tD()OKS. since SWjJeniS are either nn,"""",, unable to access to or the students 
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teachers have not inducted into a practice of books. teachers' authority is 

under threat, as for example it been, albeit different ways, in the majority of South Mrican 

for the past 50 teachers may themselves as the embodiment of 

the privileged discourse and may not a practice of referring to ."''''' ..... vv''"'' these 

situations role of the notebook as the representation of the legitimate text is often strengthened. 

other hand represent a physical form of student's performance which for the 

of They serve as a record of the student's attempt to construct the 

the production legitimate text. It is record how the student's to construct 

criteria for the production legitimate text (this record over time of attempts to 

the recognition realisation rules) that makes notebooks valuable objects of analysis, 

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

At School B all the took down notes (which were primarily in form of eXl?OSltHJln 

at back of their from the last forwards. They practice 

front of books. It was the occasional features like the "mini - test" where 

there was some variation in placement, however, all students wrote out memoranda to at the 

back of books. 

At School A was more variation 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 their books. 

At schools rua!~ms punctuated work into .,_<LV"" dates, although often different 

students appeared to do the same of work on days. Most of students high 

achieving male students were often the exception) also marked out different sections of work with 

as the name of sub-topic, for , "point of 

intersection"; - centre • "parallel lines", and work, 

example "examples", "classwork", "homework", "corrections", 

Categorising and qu:antifyiing the 

In following section I do a quantitative comparison of notebooks of one student from each .,"'LLV,",'" 

From each school I have student who appears to take down the most detailed notes from 

the and who writes out solutions most detail, to compare amounts different types 

text in student productions. I have the following ways of the 
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7 ' 
text s: number of days on topic; exposition and eXe~ml>laI number practice examples 

the purposes comparison I listed the 

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

of work was not the same at two schools. 

Table 4.2: Selection and pacing differences at School A and School B, as reflected in the student notebooks 9 

Mathematical Total number of Total number Pages of exposition Number Other pages 

of pages and, exemplars of practice 
examples 

School School School School School School School School School 

B A B A B A B A B 

Logarithms 28 14 30 12 19 <1 13 43 3: 
, Assign-

ments 
and 

minitest 

Sequences and 18 20 27 10 20 V2 initially 20 54 
Series + 1 halfWay 

I through 

Analytic 10 20 20 23 12 2 initially 27 50 
Geometry + 1 page 

~U""~''''! 

end of tile 
section 

Calculus 10 7 23 11 12 3: 28 23 
I of 
m;""'~'I~ .. 

1 of 

"page of 
exemplars 

7 Bernstein defines text as including "curriculum, pedagogic practice, but also any representation, 
-t''''-----' Wl1LL"'U. visual, postural, sartorial, . (1990; 175). 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 ' I use the term "student productions" to indicate that this is only one of text. 

8 This was, initially in terms of pages it became that this was not a reliable method 
of the work. The students sometimes wrote out in one place in their notebooks and wrote 
out the calculations in other Counting pages also does not take account of where students write out 
"corrections". The students often left for unfinished work in one and would this work at a 
later date. Also one of the four students 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 since they follow the exposition, 
and are labeled homework, also a few at the back of the book are but are correct at the front 
of the book. 
9 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 

School B spoot as much time on yet stuclents at School A did times 

the of examples. The more dramatic rl1f'1r ... r~'n""'3" are, however, shown in the number 

of on the combined topics of exposition and and . School B students 

22 of "notes" (exposition, exemplars, memoranda) while 

at School A write less than 3 Students at School B wrote more seven more 

"notes" in this section of work. bulk of was in of exposition exemplars to 

introduce each sub-topic. At School A 'tricks and tips' and test memorandum were at the end 

of the topic. 

Comments on Analytic Geometry 

At School B only spent the time on Analytic Geometry as did at A. uuuu."", 

SUbtopics were except that at School A the also dealt with 

",,,,,,,0. .. '''''',;) of a tangent to circle, was included in all general problems at the 

the topic. School B stUdents a little over the number practice "'h~"'U~""''' 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 sort of composite calculation. 

the effect masking fact that students at more calculations, each 

of many were similar to one calculation done the School B students. Although 

at schools of at School B about times as 

was dedicated to exposition exemplars, which were 

4.2.6 Comments on Calculus 

Both schools similar sub-topics, namely limits, average derivatives, of 

diffen~ntilatilon, but at School also dealt cubic School B spent 1,4 times as 

much time on this topic, and did 1,2 times as many practice examples. However, the pattern of more 

and space spent on exposition and exemplars is still with School B spending 3 

times as much on and Again, at School B this was as the start of 

each with School A more 113 of wasin the a summary tnu"" ... t1 

end of the topic. 

4.2.7 Trigonometry 

The students at School B did not do any Chapter 5 (section 5.3) I 

Trigonometry notes, particular Trigonometry graphs of students at School A. 
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4.2.8 Detailed analysis of student productions on :se(IUenc~~s and 

Similar amounts of time were spent this topic at school. However, this more detailed 

analysis aims to show that different of text are privileged at each the schools. bulk 

each student's productions at School B of and exemplars (20 out of 27 or 

%), whilst the bulk each students productions at A consist practice (8 Y2 out of 

10 or %). At School B students do 20 practice examples, while at School A they did 54. 

stwlents at School A 2,7 the number of practice examples that the students at School B did. 

In ADoelliOlX 2 125 - 134) I have included the productions on 

Comparing student productions with each other, it can be seen that except 

topic by 4 students. 

occasional errors 

and random words, are being 3 different Classes. 

The mathematics at S,chool B reported that would like students to have own 

of Understanding Mathematics. In Appendix 3 (pages - 137) I have included a copy the 

initial section of the sub-topic Arithmetic Sequences from Understanding Mathematics, which 

consists of exposition and exemplars and the first set of questions, to allow the reader to 

compare the content of section the textbook with the student prcldu1ctic)fls. 

Comparing student productions the textbook, it can be seen they are almost identical. 

The greatest (apart the pages) are additions of following in 

productions: the heading "dt~tlf:l1tI<)n", in paragraph, the two line note about finite 

the heading to a problem if ""'''Il'''''''.''''''' is not above 6, 

two of extra calculation exemplar 6; and the omilSS:lon of the explanation of the "uTnh,r"'Il T, 

exemplar 7. The student productions include entire eXI)Osltlcm and all the "'A~'U'~"<U"', (except 

exemplar number 7 and exemplar 4 is not fully worked out them). Apart from the exposition and 

exemplar, stu.dellt DrodlucltlOIlS contain 4 questions of 3.1. These ........ ,.., ... ~." ...... , .. ..,. 

.~p..._~.'_~ with eXf~mt:>lar 4, are in' the front of all 4 students' notebooks. student 

productions reflect some revision of Logarithms and Exponents and 1, which also deals with 

02lmthrrlS.lllIld eXllOnems, before to the next topic. 

All 5 SUbtopics on sequences and follow a similar pattern. The bulk of the student prCldUCUC)nS 

consist of the exposition and exemplars, almost word perfect Understanding Mathematics, 

followed between 2 5 for the to solve. 

In all other sections work covered, for the flrst topic, which was logarithms, 

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

directly Understanding Mathematics. similar ways, students copy down the entire of 
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exposition and most of the exc::m[>lru then calculate only a few nr,.,..nr'p examples lO 

Appendix 5 (page 140) for a of exemplars and exposition Understanding 

Mathematics reproduced in the ,nUUl;il1t notebooks), 

The mi:JL(m~m,atH;s teacher rPT\(,\1"1~prl that once a she gives 

little 

was obviously an liked to 

in the student notebooks of such .'WF, ..... .u tutorials. She 

that she would 

on past 

Im)Jlelmelrltec:1, since there is 

biggest problem 

that they have is time. suggested that this was because her own mt::xpc:::ntmce, but did also 

mdllcate that "'~U"""'ln attendance was poor. She added that she used a variety of books to from 

including the following: Classroom Mathematics, Understanding Mathematics, Dynamic Maths, Just 

mathematics and the compilation exam questions, Pythagorus and its teacher as 

discussed above there is little evidence in the student notebooks that she used any resource other than 

Understanding Mathematics. 

the section above it can be seen how the teacher at School B heavily on the textbook 

Understanding Mathematics. However, although teacher so heavily on .textbook, 

like teachers, from textbook SeQUerlces and the 

the textbook. 

Sequences, Arithmetic 

textbook nrp,c:pn,tc: following order: Arithmetic 

(the sum to infinity of a 

IZeClme:tric sequence: HG only), Sigma Notation prollJlernS on "''''n'n''''' ...... '' and HG only). 

The .","',",11'" the sub topics in the following order: Sequences, Geometric 

Sequences, Arithmetic Series, Geometric Sigma Notation. Table 4.3 presents a breakdown 

quantification 

compared with 

types of work in Understanding Mathematics on the topic sequences and 

done in student notebooks. 

10 The student B 1, whose were part of the basis of Table tends to have more prlllcU(;e ""al,"pl'''~ 
than other student productions at School B. This is the case after the June V~~"U'"~'''~''' 
in section 5.2. 
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Table 4.3: Pacing rlifiF"'''''n(',''' in the Sequences and Series between Mathematics and the 
student productions in their notebooks at School B . . ' 

Sub topic Pages of exposition Number of r.'I. .. Exercise questions I & 
,~ 

practice -. . 
Textbookll School B Textbook SchoolB T€ School B 

Arithmetic Sequences 1 1,5 7 6 21 5 

Arithmetic Series % 1,5 4 4 28 3 

Geometric Sequences Vz 1 4 4 20 2 

Geometric Series Vz 1 4 1 22 5 

Sigma Notation IA 0,5 4 2 13 5 

Standard 

Grade +5 

I 
Higher 

Grade 

I Total 3 5,5 23 17 104 SG+ 20 

5HG 

Table 4.3 it is meaningless to compare the number pages spent on eXIJOsltlCln in textbook and 

notebooks any the of font in the· textbook and size the student 

handwriting are so are recorded to allow proportional 

comparison the practice qU(~suons within one sub-topic across 

student notebooks the textbook. 

In are aplprO,xtrnatel) 4,5 times as many practH:e Ql11eStlOltlS or "''''''''''''''''''' "''''''LUU'I-'L~''' as there are 

exemplars Understanding Mathematics. School B stulClents copied down 17 exemplars and 

"' ........ UJlC ...... U 20 prllctlce questions: an almost equal number of "''''' •• UI' .... and 

Although the teacher at School B, extensively on the expository notes and "'''''_U'I'''W'''' from 

Understanding Mathematics for inducting the students into section of work, disrupts the 

to practice of the textbook by re-()rgtlnlsmg ratio expository u.~u.';;".'''l and 

examples: she vastly reduces proportion oraco<;e examples that is given to students. 

Appendix 4 138 

School A. 
COltltams a copy one SWllents topic Arithmetic 

student prC;ductu)nS at "" .... u~"..,. B in 

productions on 

contrasts "U\)U""y 

much is dedicated to exposition excemlplars and students do more practice 

examples. The narrative exposition occurs in the student productions at School is 

dltter,en<:e is even more marked SeCtlOIIS of !':.prI11pnl"·<;! and 

II The textbook here is Understanding Mathematics. 
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As mentioned above, except for out various formulae for ge()m,em 

series, geometric series a brief explanation sigma notion, is only one nn-th ..... 

of exposition, which comes halfway through topic work. 

4.2.9 the sel4~cnon. ........ , ..... '.'" and pacing of mathematics at the two schools 

At School A, stujlents tend given a laws or definitions. to use as resources for 

production of legitimate texts. sUl1nmam~s and and are given either halfway into 

or more just before they end a se(;tIoln can be interpreted as the 

the learn by developing a toolkit and then drawing this 

together before allowing to do the final more (which are 

sOInetLm~~s e;i{anum~s from exam or equivalent of problems). stages 

any topic sub-topic, their work is up into small and when do the 

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

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

day organisation in student productions, which are generally broken down into separate sub-topics 

for the bulk the notes, tends to resonate with structuring of sub-topics a textbook or a 

syllabus document than the that exam tend to selections sub-

topics. It is in the each at this school, that students f'<>I£'lll<>t", COlTIPIDsllte 

questions, which are more similar to exam type am:snons The student productions indicate that 

peI'hal)S the would like to, or feels that he to teach matrics by letting work through 

past exam but the students spend a fair proportion of their time their learning 

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

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

school One can infer learning by doing calculations is at A. 

In contrast the students at School B a lot of time (and space in their notebooks) initially 

.... "''-'''' .. ~,u of work out and exemplars. to perceive 

students as not to understand laws without noting substantial 

narratives and being through many instantiations these as exemplars. The School B matric 

mathematics teacnc;~r ,,,,n .. ,,n: to students' moment of and spends far more 

no paraphrasis of 

apply what 

interview that 

topic There is pralCUCaIljl 

exposition and in the textbook little chance to 

through other practice examples. teacher at School B indicated in the 

underprepared to teach matrics. She be if 

they had an eXIJefllenl:.:eo ' ..... ",'"'111"'. who could what they to do make it shorter 

simpler". felt that her explanations were "too cornplICal[eO' . This mathematics teacher also 

that Classroom Mathematics was also "too complicated." She that it would be better if they had 
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Understanding Mathematics. that teacher is in first year of teaching. indicated that 

felt msc~cUJre about own co:mpietfmce. In much of discourse of contemporary teacher 

training much emphasis is placed on ae'VelOPllDg stulde:nts understanding, while .""a""UJlUJ:;; students to 

implement a variety of algorithms is 

narrative developed in 

various mathematical topics. 

tex.tOCloK. in 

teacher is deferring authority to of 

to develop students understanding of the 

In order to simulate productivity, the ''''a~'U'''l at School B reprodluc(~S particular aspects of the textbook 

on the is the eXl)OSltlCID and from Understanding Mathematics as a 

prosthetic tool which can transported situation to situation without changing it, which is 

believed to COlnplens:ate ab~;e",ces or .... "'''"VJIU .. ''''''J It app1ears that reproduces 

exposition from. Understanding Mathematics on board, to 

notebooks. It is these of textbook, which constitute the basis of privileged 

text. Both (1990) and Dowling (1998) draw on Lotman to differentiate between a grammar 

oriented and a text oriented approach to learning. The teacn€~r at School B appears to be privileging a 

text oriented approach. 

The 

Lotman introduces, even the same r""lnllee> a dift'erence Iletwefm 5',aUUU"' ...... ;uiearning 

and learning. can be "''''HOlen of rules or a repertoire of texts 

H • ..,' .... ""','" of behaviour. the tnfTl"lf'" c:ate,Jl;OIY texts are 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 which constitute macro-

from which can eventually inferred, but which initially most importantly 

propose to followed and A on 

"Handbooks" while a I'",,,',_,,.",,,nl',,·/"I """'l",lr" depends on Book". A handbook is a 

generated 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)12 

of students rep,roclUClDj?; this text in their notebooks appears to represent, to 

teacher at School the process of them acquiring the text. In this way a strong text orientation is 

developed. are not given much n ... ,nn.+" ... h to a fluency 

the tecnmqul~s which is what is in the ""A' .. UJl ...... Vlll. Nor is it likely that 

understanding of mathematical topics. 

manipulation 

would develop a 

that Lotman sees text and grammar orientations as evolutionary forms of 
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 various codes." (Eco, 1990: x) 
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At schools is a text orientation, although at School A there is a relative tendency 

towards a orientation. does not only happen the mathematics classroom. 

One way to deal with a text to produce its opposite is to hold exemplary texts as 

to which other students can The display of mounted is one such an 

example of exemplary texts, matrics themselves at School A become I"n1""flM1I"f .. rI as another such 

text. matric lJecomc~s a form of display, a. of the to the other 

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

. At School A the students straight calculations within each At School A students 

do many examples, appear to expected to solve the bulk of the ..... v· ... ,. .. 'u'"" themselves once they 

some sort of law or definition, They to be gerlenltm,g a ""'" .... ,,'" of or a 

toolkit of tecJtmu~ues. This of met in the exam, 

nor into mamema,tICiiU CilISC(mn;e However, there may be some 

students who are to generalise the ""uunj.","," versions 

to the orOIOle:rns met in examination, and oeI'hal)S even some who are able to an 

understanding the discourse from the typology of problems. In the final matriculation mathematics 

examinations, more especially students enroll for the examinations on the Standard Grade, 

is little demands access to to explain 

how a are seldom asked to geller,ate new techniques. IS 

...... ,~ ... ,~ is 'n ... ,"'"""' .. " fluency with techniques. of pra,cw;e 

with techniques each SUD,-t01DIC. the tea,ch€~r Sllmlnar the techniques 

definitions and laws to constitute rules and in so does attempt to draw ~ ... , ... "' ... .., into a 

privileged discourse rather than merely presenting them with a pri vileged text. final sets of more 

apl)lIe:Q exam questions students the opportunity to check ability to make translations 

within 

discussed earlier, School A, has a strong orientation towards the fmal examination. It is possible 

for Standard 12 standard 10/Grade 12 students to 

and do in the eX<llllllnaltiOl if they enough tec,nmqUt~s to able to solve the 

examination questions. This teacher appears to see his task as helping as many of students as 

possible to and reasonable results in the examination. For him. it appears that student 

xarninati()ll forms both will 

be The examination provides the framework how he m Although 

claimed that he teaches from past exam papers is not done in isolation. One might surmise that his 

assessment students predisposes to them through from the textbook. 

students developed fluency basic techniques, the 

work before ending . with composite exam type problems, This indicates that is attempting to 
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develop a toolkit techniques for students to reproduce the ..... "', .... J'UUUVJU, although the structuring 

of a textbclOk is nn;."""m in the foreground the student productions: work is up into small 

sub-topics and way in which number their work indicates that are 

a It appears this teacher's selection, sequencing and is driven 

by of the examination. This teacher did his teacher an Education 

Faculty at an with a predominantly influence, which would 

privileged a However, this would not necessarily resonated with own 

learning He has teaching students, primarily standard students, 

for 

teaching 

which would mean that there would be some pressure on to structure his 

to the requirements 

had, not yet in 1998, 

the examination. Moreover, the strong of 

itself on the teaching and learning mathematics 

at the Tn<l"n,',UI of schools. His own learning teaching experiences resonate with 

that probably sets the parameters the dislcOUlrse dominant at the school, 

for his "'''L\~''U.Vll. seclue:nClmg and work the instructional 

discourse in classes. 

In 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. could interpret her 

focus on developing ':>'U'''''"'U''' understanding as being a result of her recent teacher training: she only 

'I ........ " ............ in focus training is likely to been framed a broadly 

constructivist would that it is develop 

. understanding, and calculations right is not enough. Morais (1989) that 

."' ........... "'''' ..... vu.v .. " ... is productive of context. that experience 

within one context can amplify or other contextual factors at a site of learning. school B, 

the appears to be concerned that students understand the meaning behind the 

her object of must be to the This 

an example how,,,'"' ........ ,,,, 

theory of instruction, can 

School of reproducing 

notions of student discovery 

p ...... u,E,v6."" n~conte:xnlallISil1lg field, through a reinterpretation 

unlJ __ ' on local pedagogic practice. teacher's approach at 

textbook, appear to conflict current dominant· 

active pmtlclpaUOlr1. However, earlier it was suggested that 

School B displays a str~[)mZeT tendency towards mechanicalsoiidarity. In a situation mechanical 

likely to ",v.,,,,all'Y where division of labour is less strongly marked out, a text orientation is 

disruptive of the communal relations. Reproducing "The Book" reduces focus on individual 

n""rf'n'nn'~nl"'" and Ulll'''UllLA,'' ditten:mtiaticm of In a in which of 

labour resonates 

orientation is 

with organic a stronger tendency towards a grammar 

disruptive of strong communal social relations. this way the form of 

contrins of 
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school which are recontextualised within context of learnIng. As nelmSl[em 

discourse dominates the mstrulctlon;aI discourse. selection, 

at School B appears to by strong relations of sequencing and 

mechanical solidarity to develop students' understanding of the 

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

authority represented by textbook. her belief of 

understanding means that she, as aU will, a further ,,"'.,""" •.• vu and 

sequencing and pacing developed textbook. driving selection, sequencing 

and pacing the learning is her objective for stu,dents to learn understanding rather than by 

practice and she uses elements of the textbook to achieve 

4.3 Describing the differences in pedagogic modalities using the of 
Classlltlc~ln(Jln and v 

comparing two schools in terms of classification and framing values it must S(rt~ss(;~a that 

these and terms are used to describe relative differences, so for ..... ,,', ...... ..,.'" 

that ':)c,nO()l A shows values of cla,ssltlcatiolll, 

where one might say 

is only in contrast to 

,-,..,"IV'J' B. School A were to be l"nl'tl"l~df>rI to, for eX~lIDI)1e, a school another area, one 

say that relatively its of external classification were . Similarly one needs to 

in mind those parameters of state schooling are prescribed by the curriculum, example the 

following features 

school hours; 

minimum u""nu,." 

oetme,o as " .... lllVV."" were set: miniI1l1utn 

the 

imJ:.act on the 

But, as Bernstein remarks: 

in which state " ..... ,.vv .• " are internally externally classified. 

.what is reproduced schools may be subject to recontextualising principles arising out 
context of a given school and the external control over 

reproduction official pedagogic Further, what is reproduced may be affected by 
power relationships field between the and primary 

cultural context of the acquirer (family/community/peer relations). (1990: 199) 

Although certain "",,,,tnT,,,,,, of state schools may be prescribed by the curriculum, ~~~~~~!!!!~_ 

of power and control 

section I redles(;nt)e the differences in pedagogic modality of two 

and external classification and framing variables. 
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It been discussed that, at School A teachers 

are more likely to arrive on time 

pressure (not necessarily in a 

full school day), students are 

to~which clearly 

greater 

out as 

particular members the community, at least during school hours) than the students at School The 

categories school and community are more differentiated at School A than at School B. 

this sense one can say the P~":!!'~'ll'!!LY!lli!~Ql.!£@~~!!!!.!~!!!:~~~~!..!~~~E 

architectural features to different 

_ ~~~[" At School B the v ........... ,'" is .... ,.,'n""',.,.... to 

function than at School are more rooms desagrled 

space and 

special ...... ,."" .. 'v .. '" such as the indoor 

"quad" which doubles as a school the technology room, library. The differences in archlt,ecture 

are a manm;'SUltlQin of the regulations in 1990s. The 

state is a macro agency of symbolic ,",u.n."""," gmrerrlmemts in early 1990s had an 

impact on educational policy from late 1990s13
, this is reflected not only in syllabus but 

a of other policy including the of school buildings. 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 

furniture, door and wall displays (such as artwork and posters) out usage 

different at School A at B. are marked 

out as rl1fF ..... ,"' ... t reOiresent an to aim towards. At School the teacne;r' 

the classroom, that is the students are to be 

can be read as allowing 

order to explain why the internal and classification 

one can the values. School values are much 

School B. school manage!D~nt.asserts its control maintaining not only 

of 

as different to 

13 Previously policy and curricula for black South Africans were 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 policy and curricula were aimed at all school students receiving the same opportunities 
to 1>IJCI.'l<U .• ;)C. 

at 
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The recruitment of suc:ces;stu students, the no]n-a,cc€~pt;mc;e of students from outside school into 

, the matric are all indications of ;;k§!IQng..1OJt:m-2t~~r@1!!~~~ 

and matric teachers to command students' ;:;::.;....::.::.;.:=="'-=.:::::, for studying is a "n.1'h~' .. "'." .... "IJ"" 

School A are 

function 

The fact that 

organisation 

more 

placed 

rows or 

School 

sent to School B. 

'own' the 

I do not have 

most of the posters 

are not displayed at School B. 

,,.,,J"J<.' .... external 

are displayed at 

a control 

the 

at School A might set possibility for greater 

allowing the students 

did appear to be ' 

there was no 

about the of classrooms at 

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

aspects of are carried out in the nOI,t:o()OKS, than the students at students seem to 

O"r"'::ltf~r ,..,,,,tr,,,1 over their as described in Chapter 5, their notebooks 

at B. This to gre)att~r internal"r<l,rrn ... <Y 

However, no on 

leal;;m::rs at the two schools, so that this 1nrl!1rp,f"t data should be as On the whole 

are ~''''U''''W' internal and external ClasslltlC,ttlOn values at School A than at School B, the "'.I""""" ..... 

framing at School A are also "' .... ,'''1''0'''. indirect evidence & .. " .......... of the internal tr::llmlTlO" 

<1I11'rU""''I'Ir to compare across the two schools without data on teaching 

4.4 '-'" ....... " ... "',." .. 

The ""'lj.VV.<> 

interaction. 

resonate with differences in 

examination. Recall that 

" .... ","' ... ".,,'u.""u on diff:ereJnt levels 

SmaeIlt productions and 

community interprets 

results students 

success of the students in 

,,,u, ... ,.vu examination as an indication of the quality of eaUlCatlOn ottere:d at the schooL There are 

diflerenl:es in the regulative at the two schools result in 

studeIlt productions, which can as an index of the traJrlsnnss 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 to 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 which 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. 

J 
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Chapter 5. The effect "of evaluation on students' t'tlolU:tlI"'1U'tit1ln of the criteria for the I'm[)flllCtllon of 

text 

As discussed in ......... "1-1.',,. Bernstein regards continuous evaluationl as key to pedagogic .... ..,,"T"'''' it 

functions to the construction of the the production of leJl::ttunalte text. In this 

chapter I discuss some as[lects of evaluation the student pr()QUCtll:ms at 

school. I also discuss how this evaluation is an ... "'''', ... ", ..... component of the modality of at 

school and is central in student's construction of "" .. ' .... u,a. the production of text. analysis of 

evaluation is thus key to understanding the students' eloornlent of the construction criteria for the 

production of leg:iti111ate text. student productions are one form of the texts in classroom, 

analysing the 

answering the auc~s[J,on: 

is revealed in the thus becomes an aspect of 

what extent are 

I have recast 

answer both 

below: 

• Do the stude!lt prOOlUC1[lOllS 

can student 

chapter 

captured the 

to 

apprenticed into the which is how 

us about the quality order to 

answers to 

notebooks provide of the 

pedagogy 

inducted into 

by the two teachers, to one to assess the extent to students are 

• 

• 

discourse? If not, what forms or records of are needed or 

would describing and ............... '" the pedagogic practices at each school? 

be to 

the student nrnt1n,'t. 

forms of eV~UUlitlCln 

of 

are captured in 

How 

are not displayed 

extent? What is the relationship evaluation in general and 

mathematical aiscourse? Is the proportion evaluation that is c';apture:d 

use as a to discuss the differential potential for students at 

mame:maltlcat discourse? 

between the prC)ductulns of the more " ...... ,...,'"",""l'LU 

schools? If so, are any patterns in 

to the form of at each school? 

ma.thflmlltic;s notebooks 

of evaluation 

mduction of students into 

the notebooks sufficient to 

to be inducted 

less successful stu,de:nts 

and how might 

1 "Continuous evaluation" has become a common term in contemporary South African 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 of forms including repetition, or other forms of .>u'"' ........ ". 

"''''"''''8'-'' in tones of voice, changes In facial expression or other forms of body language (Bernstein. 
Evaluation in the sense that I use it, following is thus continuous: there can be no pedagogy without 
evaluation. 

76 



Univ
ers

ity
 of

 C
ap

e T
ow

n

• What, if anything, 'is the relationship between student achievement and quality of edUlcatlon 

student success in examinations and the extent to which they are inducted into 

discourse? 

or 

Schmidt et al. distinguish hpirWE'p.n the "intended" curriculum, the "implemented" curriculum and the 

"atltamec1" curriculum (Schmidt, McKnight, G.A., Houang, R.T. & E. 

(1997) in Taylor, 1999). writes that it is through processes of selection, sequencing 

pacing that are rec:onltexltuallse~d in "intended" curricula. 

"implemented" "' ... , ....... ' ...... ''''111 

the influenced by 

thought of as result of a 

('I~,o;:~r'n("frn context. The 

pacing by 

curriculum can be reClleS(;nt,ea as 

student acquisition texts, are by,,, ... , ........ , ... ,, as a result of evaluation. 

recontextualising and evaluation are constructed as analytic cat'egc.nes, in nl"<ll'tu''''' they act 

in parallel and simultaneously. 

are able to construct texts in examinations will impact on 

success assesses quality of by their Public 

are a common way in institutions are evaluated. I argued, way' 

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

discourse. 

S.I'Forms of evaluation 

Evaluation occurs a number of which in conjunction and simultaneously each 

other: verbal can occur as repetition, or non-replet1110l1, 

through in intonation or emphasis, or even silence), it can be through body language (such as 

gestures or .... ll, ..... , .... " in facial expression),. or it can be through written (in the of ticks, 

crosses, question or other punctuation or or in the form of evaluative 

comments). Evaluation can occur teachers students or and students. 

formal assessment such as a examination project or presentation provides multiple opportunities 

evaluation. 

In this study the only of that were accessible were those reJ:lre~.ented in the sruaeIll 

notebooks. evaluation can take the form of the ',",Q,,",U'''' signing the. notebooks; commenting or not 
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cornmentmg on work done; 

an appropriate algorithm or 

practice examples 

Potentially much of the ~",a",U"'i 

writing out the correct answer or 

a ... .I,CUi'-'" on students' productions 

notebooks is not in the UV'k"'U'UV~"" but might occur through 

with 

mOlre(;t1y reflected 

, in reSPOl1se to 

presentation or a.1J~I1V''''''''' 

reSI)On:se to feedback 

more difficult to 

students or interaction with Much evaluation 

and potentially 

generated on or students ch<mgmg 

ai.!",VLJLLUl'U used to solve PrcIOlC::ms or to work out practice 

teacnt~r Another form of evaluation is student-student evaluation. 

":1m,nlv through a reading of student productions. It 

observation of students to with any certainty. However, particular patterns 

patterns in the student prCIQuct1()flS may index some level of student-student evaluation. 

Fonns of "",piH&",.. evaluation reflected in the SluoelllS' notebooks 

In this section I most obvious fOm1S of in the student n01teboolcs 

what one might about the pedagogic at the two schools. 

SchoolB 

out 

in 

is 

Table 5.1 sets out some of the written fom1S of ....... ' ........... that are reflected in the sruoell( productions at 

school B. The nUI1noers to the number of days of work that is number of mathematics units. 

At School B it can 

different extent. 

seen the teacher "'n~""<>'..., to ,",AI,;;"},,'" with different Stude]1t productions to a 

"'AC.UllllaLlVll results (the 

students 

student B4 

never had 

teacher 

whether it is 

whether 

and 

that the students are 1au'",.",u 

are the top achievers, sruOellt 

- B4 in order of 

results were at 

What is most the lowest marks of 

Y'o"~'~' nor did he 

of the range and 

is that student B4 

number of times 

stuOerlt results. It is unclear 

his own work on any occ:aSlon. 

student's notebooks l'Inr'l"l'I,r..: to be proportional to 

...... CI,'"'U'~. who prefers to "'Uj"'~l",'" directly with the more successful students' work, or 

....... ,"' ... " who are less '"'v'''u' ... '''' ... their work prefer to 

amount of work that srulilen:ts 

books away from or 

to some extent to 

factors are at 

level of attc:mO;ance. 

way the ..... " ...... "'. 

times that students mark their own work ........ "' ... ,"'"-.,, as their 

2 By I refer. to the convention of the placement of a tick or a cross work to indicate whether or not 
the solution is correct and potentially whether the use of symbols, algorithms and other mathematical conventions 
are 

78 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Table 5.1: of Xvork captured in student notebooks at School B which show evidence of evaluation. 

Indication of teacher's en:EaJ!ellfleIIt with student's productions in notebooks Total 

only 

Student 

engagement in nOltetlOOllCs 

Marking 

/correcting 

Student reworking 

With Without 

marking 

engagement in 

productions 

Student reworking 

With Without 

marking marking 

1 1 

Total 

11 30 

2 4 11 28 

3 8 

B4 o o 

If one 

legitimate 

level of 

evaluation to key to the development of the criteria the construction of 

students' 

it is not surprising 

ev€~mlent decreases. 

level of written evaluation in students' books decreases as 

where teachf:r signs the books. usually corrects 

at the same time. It however. worth noting that student B2, who was regarded as the 

teacher (although Bl's results were slightly better), correct (rather than student by 

mark) his more often that any the other stueJel[lts. shows a preference for rewriting the correct 

the approach of __ .. , ••• ,.. and crossing. getting 

seems to be to a correct """"" .... ,.1"1 "'1""""""'''''' In this way for uu.'''' ..... n 

a record the toolkit of problem and practising how to reproduce these ", .. "hi.""... types. 

Both female students (Bl B3) at SchoolB, at times, write the questions out in pen and do the 

......... ,,'''' or sketched solutions in pencil. tends to this way for at least the 

does. this in '"'''''''UI'','-' the ..... "'UVll>' when 

access to the correct version, which, one 

blackboard the following day. And there are 

surmise, is generated on 

only two occasions where she appears to 

work. However, in the that is not ...... " .. 11'''.,.1 most of it is either mC:ODlpllete or has 

mc,om~t. Potentially then one may assume that is using the officially sanctioned classroom 

her 

are 

of 

3 Includes three days of work in which only the £lrst few were marked and two days of work which include 
incorrect work being marked correct. 

Includes one example of out "corrections" when the original calculation was correct. 
S Includes four days of work in which only the £lrst few examples were marked. 

three days of work where only the £lrst few were marked. 
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the corrected problems not only to correct but also to complete her record of the practice exercises. If this 

practice 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 B 1 & B3, 

then one might say that students B 1 & 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 Bland 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 11 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: ",,,,,",,..,,, ... t,,, of days of work captured in stu4:ient 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 reflel.:l. evaluation do not reflect evaluation 

Bl 30 11 27% 

B2 28 13 32% 

B3 IS 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 noted that when their books are marked, it does 

was evaluated. On several occasions only the not mean that 

first few .... .n.." ... u,t'~'''> 

correct. 

expression 

discourse. 

..,A' ..... IJ~.., of the work done on that 

LU. ... ,u.."'..... There are eXllLIllt:Iles of incorrect work of studelrlts, being marked 

role ;:se(~tIOln 5.3 I ... ',,' ....... , ... h.rtl,,,, .. a weak 

student productions can induction 

Table 5.4 sets out some of the written forms of .... ....... A,V .. that are reflected in the stude11t productions at 

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

units. 

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

of teacher's engagement with student's productions Total, 

in Indirect Total 

productions 

Signing MliIking Student reworking Student Student reworking 

only 'correcting With Without marldng With Without 

Student 
marking marking marking marking 

Al 1 1 1 0 2 5 1 6 8 

7 This notebook of this student only started in he must have used another notebook before then, for this reason, 
the number of occurrences of his book marked or not marked is less than the other students. 
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At "" .... UVI,}> A, there is 'a ...... ' .. U}U"'lUIJ between the stUdent's of written 

evaluation reflected in because at this sru4lentS had a 

(student Al was the top stude11t clearly defined distribution 

achieved similar results, which were in middle range of the standards results). It is 

&A4 

affected by the 

fact that the notebook of student only had work from May onwards (the he did from January 

other notebooks to April must have been in a ~ ... nl'lrl'ltp notebook). The bulk of written 

occurred in the first section the students did on logarithms. 

School A the .~~~,.,~, books, but does not check whether "" ....... ,;;;11'''' have done the work 

correctly, nor if 

work is out 

The only places 

but do not 

more an inclic~lticln that 

comments that students have not 

surmise that his 

respolr1silbilitjl for generating 

work for students to can terms the "'."'"" .... tealchers are both in 

terms of time (there.are pOl:enl:talJly too many students and too little lemrmrlJt,l; him to spend 

correcting individual ... rn,nll,·h 

outside the classroom, to 

... , .... ,..,.'" pressures on teachers 

conjecture that this teacher sees 

his evaluative role as the production the correct version of the "" ....... ''"' ........... " .. '" on the board, and that it is 

the students' responsibility to correct their own work. However, shows that these students do 

notebooks) and in terms 

that they are doing their job. One 

not mark their own uV',';;;U'i.JV~.", Table 5.5 indicates that oteIJOC)J.(s of all the sample students 

at School A had of work without any "IM'ttp1'l evaluation, than days of work 

with "''''" ... ,,, .. 

Table 5.5 Per1cenltage of work that show no written evidence <11(1"'''"''''1;; in the student 
od Sh lA pr uctlOns at C 00 

Student Days of work that Days of work that do Percentage of days 

reflect evaluation not reflect ... . .. ... that do not reflect 

evaluation . 

Al 8 13 62% 

A2 13 35 73% 

A3 5 . 31 86% 

A4 19 31 62% 

Whilst it seem that there is so ........ ' ..... " ... of the student n .. nrtn,·t. at 

""'-"UV''}! A, it is i ...... nn.r1''''.'t to note on a was unmarked, sruloe'nts 

was mc:onlpl,ete or cOllltamed errors. This is calltured 

82 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Table 5.6: of days of unmarked work in the student Dr()(]Uctl(mS at School A. 

No evidence of 

with 

Student student I'" 
... .c . in Comments 

notebooks 

A1 13 On 5 days calculations are incorrect/incomplete or 

mathematical conventions are not adhered to 

A2 35 On 8 days calculations are incorr ...... " '.I." or 

mathematical conventions are not adhered to 

A3 31 On 19 days calculations are incorrect/incomplete or 

mathematical conventions are not adhered to 

A4 31 On 9 days calculations are .",.vu..".;tF . or 

mathematical conventions are not adhered to 

Table mdllcaltes how frequently unmarked srudent at School A is mcom~ct, incomplete or 

with key mStthc~mat1lcaI conventions or of representation. This issue of srudent work breaking 

mathematical conventions is discussed further in Section 5.3. 

As discussed Chapter 4, at .... "', ...... ,,,. A there is a " ........ 'uF.''''~ tendency Tn,,,,,,'rI organic SOlld~lr1ty and a 

at School IJ,,,"UV'.I<· A. as a whole, and within the Stamd:ard 

..,..... .. ,., .... opporrunities for the development of individual 

the distribution of srucients and the "IA .... ", .. ,,.,, ..... ,, .. of in a them 

to deal with matric ,,""'~u.u ...... Vj... The "' .... vv'., and DaJrtlC:UHiI the Standard 12 

mathematics gears learning towards the final matriculation examination. It is likely that much of 

evaluation of stude:nts occurs outside what has been above. For at many "",.,'V"".'" 

" .... 'y"' .. "" themselves are to generate correct solutions on blackboard. Their success at 

able to do becomes an evaluation in itself. At many schools that "'AJlllUU a strong grammar orientation, 

teachers do not _ •• ,..,_,.,_ with stlldeIlt notebooks at all. Other forms of .. " ..... ,,'" could include treQulent 

access to the exam and assignmelrIts. A weakness with 

and memoranda, and did not request details 

not access to classroom interactions and 

evaluation were. 

is that I was unable to 

formal of and assessment Since I did 

it was difficult to D1I1lDomt what the forms of 

As Ull><~U";:><;;;U in Chapter . at School B, on hand, there is a strong tendency a form of 

. mechanical solidarity and a strclll9;ler text orientation is developed than at School A. There Rnr\~Rlr~ to be 
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little ongoing evaluatiO'n and distribution of students both in tenns 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 fonn 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 notebooks at School B than at School 

A. 

5.2 The effect of the examination on the construction of criteria for the production of legitimate 

texts at School B8 

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 Chapter 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 fonn 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 fonn 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 principals, 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. 

8 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 

take ................... "" ... 

access to pHl'n~SSlUmll aca,oelmc """,,,,.,,_,,, 01UrSJIOe of their 

such as extra les:sons, <&OJU,'U"", other 

a range of sources of ,-.11' ..... "'·11 

which 

COII1Puter and 

television programs, are more likely to 

students encounter schooling outside of school day and VUJIUUUl$, the more important of the 

teacher is. Perhaps one can say that the curriculum is embodied the teacher for 

students for most their school careers. The students look towards the teacher 

acquisition on important slgnllllers that index access to discourse. The 

w()rkJml! class 

guidance on 

is a primary 

resource slmulaltlOn of knowledge. external examinations can collapse 

this. Section 

at School 

details how the student notebooks indicate was the PYlnPT""'T'I"P students 

5.2.2 Constructing criteria from the examination 

All External examinations 

students or oltter,em:e oet\1/een the 

distribution 

ext·ern:al public 

as the examination criteria of 

examinations from school to """V,",". In the June and Sel)telnbc~r exam that pre:ce(le the final school 

leaving examination, teachers are considerable pressure not merely to what they have 

taught but to set an examination which more closely that final external examination. Partly 

this to that they have full syllabus. are also under 

Drf~sslllfe to dlSColltlIlUe nr<l',-.t1."",,,, students 

prepare ',.U .... .,i ... " 
questions 

an examination which the tea.cm~r is .. .nUll"' .... ) 

hand. 

ex,u:ninations' in to 

to have access to 

Students on their part will achievement in the June and September examinations as an 

they might l'Irtl1"""p in the final Where students learning 

a 

distributing stude11ts. The conununal are weakened and students are distributed 

terms success in the examination. They get new in terms of what is required from them to 

meet nationally or provincially constructed criterion. Students may come to that the symbolic 

authority the discourse as it is realised in the is a "higher" authority than that 

9 For the teacher at school B provided rnatric students with mini-tests and their memoranda prior to some 
of the class tests. 
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In examination disturbs their LlC\~a.I::.I.Jl:(.l"'" identities. What I 

to show 

students "differently, 

next section is at school after the examination rll<· ... " ... ,t"'rl the bonds 

mechanical solidarity, teacher begin to \l/"'<lIr~'n the text orientation. 

5.2.3 nif'fer·enjl."e~ in student ......... v."" before the June exarmination 

Table 5.7 shows number of 

the number of practice questions that 

Table 5.7: Breakdown of 

of the four salnpJte stUtlfmts spend on """'1''''''1<''')'11 and 

on each topic. 

of work done by students at School B. 

Type of work Student Student Student Student 

and el'q)Ol1lenlts 

13 

Seqnences and Series Pages of exposition 20 

Number of practice questions 20 

Analytic Geomletry 

Calculus 

B2 

15 

14 

21 

17 

83 

12 

12 

17 

16 

84 

8 

7 

12 

6 

examination when students were with the on Analytic From 

Table one can read that for on ."'f' ............... and sequences students Bl, 

wrote out more or less the same number of pages of ~xposition and exemplars: as discussed in Ctllapter 

4, sections are practically identical the differences page numbers can accounted for 

by conlsltlerulg the handwriting). did more or same number 

10 Recall that the students are labeled B 1 - B4 in order of their examination results . students Bland 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. 
11 As discussed on p the routine were in terms of pages t''''·Ilp.rp.rI· 

... 1'1' ..... ''''' .. that this was not a reliable method of the work. The students sometimes wrote out in 
one in their notebooks and wrote out the in other places. pages also does not take 
account of where students write out "corrections". The students often left spaces for work in one 
and would this work at a later date. On the other hand, was quantified in terms of pages since this 

but also quite amounts of narrative eXJ)OSllUon. 
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Student wrote approximately of pages on and exemplars as 

student B2 for did about practice logarithms and about a 

and series. 

the topics Geometry and Calculus, Bl and to do very similar 

amounts of work. amounts written by B4 drop 

It is not only work that examination, but 

type of work that the students do. exam it teacher no 

gives identical work to of the classes, the work is similar 

5.2.4 Comparing productions on topic calculus12 

In the sub-topic on "Average Gradients" 

Understanding Mathematics. Only S{UtJ.enlS 

teacher does not take the exposition and exemplars from 

and B2 have the notes (which are different 

other) on 

teacher gave 

Gradient" (see Appendix 7, 158 - 160). It is ufl(;le~1.f whether this is '''''A.,UU''''' the 

ClalSS(~S slightly or whether it is each 

aspects of what was done in the classroom or whether it was a COlmOmaltlOn two factors. 

In other "Lur"""" 

unlike with 

of the topic calculus, the exposition is taken Understanding Mathematics but 

the teacher to select from the exemplars and not give all of the ''''''.-.uIJ ........ 

in the <"'A<ll'-'V,," students. 

The students start to write different things from other. Student B4 wrote out 

exposition exemplars for only U-UJUU .. " "Derivative of a I:<UIlct!on' . For the sut .... tomc 

he only wrote out only 

exemplars or other form of exposition 

exposition and none of He did not out any 

any of the other sub-topics. For the whole section of calculus 

student not do any of the I'HI"""'''''' ,-,,'UU'"I''''''' It appears that exam results have demotivated him. 

<ll"lrIP<llr" to write out 

does very few of 

of the narrative eXI)Osltio,n _ .... ,,, ...... she out the 

pracnc:e questions. She to be demotivated 

12 It was to pinpoint the exact date of the mathematics examination to 17 June 1998. I thought 
that the full effect of the examination would be apparent sometime after the students both 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 calculus because this entire was done some time.after the examination. 
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examination, but this r~sults in a different strategy on her part. Student B2 on the other hand tends to 

write more of the exposition 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 Bl 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 B 1 also starts to write out less of the exposition, 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 B 1 wrote down a lot of practice exemplars. She appears 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 pedagogic 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 have 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 different aspects of the 

pedagogy privileged in the classroom. The more succ.es~ful 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 use 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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,-,""<AU'J" is one institutio~ through the dominant principles of "'''1''''''''' are reproduced. It functions to 

"~;;\"l':tU~'v consciousness and to .... " ...... v ... ,"" u".,,,,'vu,, and knowledge As discussed in Chapter 

dominance of the >Au· ... ""J'" 

l'IrCr!l1"l11(" solidarity. As such it is more 

ch"rI", ... tc will be more <:l1('("P<:<:1"1111 

cOiltelnpl)raJry society is ass:ocllate:d a UV.Ull'"'''.''''' of fonns 

at schools 

matriculation eXlnnmaltloins, stuldents at "",."",v.." 

.... ,,'1.1'-< .. a stronger fonn of 111C'\"U,WU\"a..L solidarity are likely not to ",,,,,,,,,,,r,,,, as highly in their final 

examinations. At School fonn of mechanical solidarity weakened by the 

examination. However, the students are left with only about two months of schooling in which to catch up 

with the fonn of specialisation that has occurred at many other schools. They have only a short in 

which to learn new rec:og-nltl and realisation rules for the construction of the privileged text. is 

to jeopardise of success in the final ex:amimlticln It remains the social nonn for 

quality of both to be assessed success in terms of 

examination. The extent to which texts constructed by ,,,,,,u..,,,,,., matcilies with the req[Uu:enlents 

privileging text will 

of the quality of 

out how students are distributed in terms and will be read as an 

In Chapter 4 I ..... ","',,"",.,"' .... how regulative discourses at two schools differ and that 

parameters for the discourse developed in mathematics classes at 

Since the at School A to by the requirements of fmal 

mathematics "",,,,,,,,,,uun'-.,,vu,,, 

practice and U1\A"'''',U 

June examination is 

June are aPlJar,ent 

to produce any shifts in the ...... , ...... i',vF>.'" 

<:tnnp'r1t notebooks. 

5.3 The example of sk4etc:hill12 trigonometric curves at school 

In section I how a weak of student Pf()ouctllJns the 

induction of into mathematical discourse. representations of curves 

at school A do not comply with the mathematical conventions and for the most part do not represent the 

behaviour trigonometric functions 6, pages 148 - 157, for student 

productions curves at School In this section I analyse both the student 

productions on trigonometric curves H ..... "' ...... "" the selection, pacing and secluencllDg of this 

sub-topic how combines with the evaluation on the criteria that develop for the 

construction texts. 

13 I focus on the trigonometric curves at School A since the topic of trigonometry was not covered students 
at school B. 
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have a " amount in how in any are selected, 

Pat'arnetelrs influenced by background are 

examination papers, the structuring of tex~tbc)olrs relations 

Education 

regulations at a school 

and sequenced. 

syllabus, 

community 

leveL In this of work Western l"" .... ,"rt' ..... "', ... t Syllabus of Matnemattcs .u!';, .. ...,. 

and Standard (implementation date January 1996) places a of restrictions on what StulOems 

enrolled the matric on the Standard Grade need to know. One such restriction is that students only 

need to work in the aOlnaln 0° to 360°. assumption this is that it assist students who will 

not manage more complex C011ce:pttlallsatloflS 

fragmenting 

the topic. (1998) that ability is a 

texts and subjects. 

""t'_U,nll~" which are then simplified into prolCe<lurc~s 

does not U .... "H' .. '" studeJnts access into m,ltnlematllCS fact n .. ~·,,,"nr,, sttulents ppl~en1tice:sh]ip into 

discourse 

"The which a is introduced, the way the parameters of the topic are initially outlined can 

set limitations on the way that students come to understand the topic. School A first did 

calculations and equations with trigonometric identitles and reciprocal relationships, before starting any 

work on the trigonometric students approached trigonometry 

and a graphical it appears an effect on the way which students 

conceptualisation of to understand trigonometry as a 

O'prW:l,!l' identities. appears to partially ..... ~'jJv .. .,J. .... J. .... for the that students to 
construct curves by the critical representation 

had incorporated into the initial induction into trigonometry, students might have developed 

different for the construction of the curves and might have the behaviour of 

un(;U()flS in nit't"' .. ",nt 

The at school A deal with the trigonometric curves, as a separate and SUb-topic 

trigonometry (see Appendix 6 for copies each student's productions on trigonometric curves). The 

" .... ,"' .... u." appeared to have three days on subtopic. not all their 

student At, was the top seldom his work often did not 

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

sw(1enl:s, viz. Student A3 did sketches of cosine and curves in the initial 
notes on there is no clear reference back to these curves while students were busy the 

lJ!:o'nOlmeltnc identities and 
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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 ditferent headings (both date and type of work) on the same piece of 

work15
• 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 nyxt 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 Al 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 

signifiers 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 00 to 3600 (see 

Plates 1 - 4). Most of the students date these notes as "20107/98" and write their notes at the back of their 

notebooks, which is another unusual practice for this class. 

15 Recall that the notebooks analysed from School A belonged to students in the same class. 
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curve is sketched "on its own set of axes. Students all label each curve either Uo.lV.U;::',,'lU,", axes or 

SUI)Sequc~nt work where stwlents several curves on the same sets axes, they often 

do not students might not 11.1I-I ..... 't"' .... rl that in the curves. It <4 .... ,,"""" 

''"' ... ''' .. ,~. is labelling each .nl1"'11111 curve. :stlloents may be assuming to 

,be as a U'"" ..... l1.}; alongside the set of axes, 

.:>..,.\,'''':1",:> do approximate the behaviour of 

out a y-values for x:::: 30°, 60°, 90°,' 

curves "'""""." A4, wrote out a table of y-values, 

was 

Three of 

curves 

the 

and student 

sharp 

3600 with 

x-

on 

U'""'l)l,.\J this she did not sketch 

algebraic calculation 

~.H\J'''"j'}; these points as the 

student Al (plate 1), 

x, y :::: - 2 sin x, y :::: 3 cos x 

y= - tan x curve 

draw the y = 3 cos x curve in an 

In the latter three curves 

dots along the x-axis, 

points ftrst makes it more 

subsequent days, these are 

Qfhomework 

on each individual curve . 

IUl1iCtliDnS over this range. 2) wrote 

, 240°, 270° & 360'\ before any of the 

for x:::: 30°,60°,90°, , 180°,240°, 

This tends to indicate that teacher 

the outset. Although there is no indication 

,.."r.d""I't."T'I of the curves. 

A2 (plate 2) and 

y = -tan x. None of these 

The two high Al 

way and have one of the more 

Al and student A3 mark , 180°, 270° & 

these positions with small that cross the 

a smooth curve. curves 

representations of of the 

Most s£u.oelntS label this work "homework 20 July". Students write down an InStrulCtlCIn to sketch the 

,,,'''"'''> curves for x ~ [0°, 360°}. On the set [A] of axes they are to 

1) y = - x 

2) y 2 cos x 

3)y:::: x 

On seclDno set [B] of axes they are 

1) y = tan x 

2) y:::: 2 cos x 

3) y:::: -tan x 

to draw 
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(Plate 5) laflels all on both sets of axes. He where the various 

curves pass through positions where the curves cut the x - are shown in the 

black the last three were represented. The other critical 

are not marked out curves are sketched 

curves are a 

behaviour does behaviour of sine, 

(the lines are unsteady, at 

Dotl:om turning point) but 

curves. He is the 

asymptotes. The teacn~~r 

(Plate 6) sketches and 

curves cut the axes. She correctly 

who correctly indicates the nerlav'lollTOf tangent curves as they <>" ..... 1'\." ... 1-\ 

his book, on "2117" but not comment on the work. ,nl,n .. ,nT 

each of the six curves. She in the correct places where 

shows the turning points sine and cosine curves. However, most of the curves that she draws ""'f1,"''''' 

to look much more like .",~,,,,u..,,, .... absolute value curves and do not the behaviour of sine and 

curves. Only one curves approximates of the sine function. Similarly 

she shows correctly 

behaviour of the curves as 

degrees and 270" t1P(J"PI~O;: 

on her work.' 

tangeIl! curves cuts the 

approach the asymptotes. 

teacher also signs her book, on 

not show correctly the 

tan x curve is incorrect between 

but nellth~:r corrects nor comments 

Student A4 (Plate 7) ",""",,,,",w,",,,, functions. She does not which of the curves ..... ""Y' .. " .. nt 

the functions, correct period five of the curves. The amplitudes 

and cosine curves curve. She labels the incorrectly: she places - 3 above also 

shows y= x curve cutting the y-axis at -3 and not at zero. She does not distinguish between the 

behaviour y 

represent the tUlliCtIc::mS 

·herself. 

y = - tan x curves. 

Her work is 

which these two curves are not 

L" ........ '~. nor corrected 

In the first piece of homework student A3 (Plate 8) COITectl indicates the value and 

functions at x 

points with 

approximate 

axes 

, 180",270",360" by drawing 

black dots from the homework 

behaviours of those functions. 

two langeIlt curves and a 

curve rnT'T' .. ,,·tlv mClllCalteS behaviour 

dots. Other students only start to mark these 

July. Her sketches of the sine and curves do 

labels each of the curves. 

correctly labels each of 

another set of 

of the curve COITec:u 

it crosses x - axis, but it does not apt:)rmulUlate the behaviour of 

cosine 

indicates 

curve as it aplpro,acltles the 

asymptotes. 
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First piece of Trigonometry 
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Plate 7: Student A 4 
First piece of Trigonometry 

homework 
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Plate 9 : Student 
. Second set of Trigonometry notes 
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Second set notes 

Only student out the exemplars on 21 July 

these the title . These are introduced with the note: " new "rtf, .. ",1 

However, the of these exemplars to be on how to the distance h",lo'[1"''''''' ..,uu..,.", 

points. This is corroborated by the notes towards the end of the of work on 19onOlmeltrlC curves, 

where all the have noted: 

and ....... F-."' ... 

curve is 

5.3.4.3t:\:lullu 

y== 

y==cosbx 

y == tan bx 

Distance hetwefm points is 901b 

name of 

,va."u •• a.Ulv rt~pn~seJrltattiO[IS of 

with sharp turning in a.p unsteady 

of classwork 

is 

calculations cosine 

sine 

In students sketch curves of the functions y == 3 sin 3/2 x and y == Student 

Al some working out of Olsltan(;e between critical (see Plate 10). and labels 

the curves. the critical are marked out with dots, some of the turning points are 

sharp and some are more rounded. 

Student labels this work "classwork, 21 July" (see 11). She shows 1.,;(Ul.,;u.taU\JU" of the •. "'.:>., ....... ,'" 

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. only draws the cosine curve. which, like student AI. has some 

!Ju ..... " .... and some 1'"..-"",£1 

Student writes out the equlattc:ms of the functions and draws the axes She not 

attempt to draw the curves, nor does she calculate distance between ... u ...... "' ....... points. 

not do work at all. 
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Plate 10: Student Al Second of classwork 

.---.. - ...... ~.-- .. 

---------- ,- ..... 

Plate 11 : Student Second niece of classwork 

._------- .. - ., ;';t, 1 i·'j ''''I''TS 

Ci,",,~Ik. 

" 
-.--. ~-.= 

Plate 12 : Student A3 : Second piece of classwork 
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Second piece of homework 

Here students are required to sketch the following three curves on 

y::::::2sin3x 

same set of axes : 

y :::::: - 3 cos 3/2 x 

y=-tanx 

In the student productions of this second piece of hnrTIP\illnr'!c effect of the 

(see Plates 13 - 16). calculation of the •. u,,' ..... ,."'''' between critical points is dearly -'~'r-"-.J 

In the work that 

intercepts, but also 

stuc1ents have labelled as "homework 21 July", student Al shows not only the x-

points as large black Plate 13). He continues to label each of the 

curves. curves are drawn to look more absolute value curves than or cosine 

curves. curves student Al sketchc~s increasingly nmirej:)res:ent 

functions. What is mtl~re!;tmlg is that this corries 

teaCht::r shows how to ""<ll"".uaLO;;; 

of the 

wrilttl"n down by student 

A2, in which 

assumption that 

students to draw 

example of how 

is not 

Evaluation' 

In 

Ols:tarlce between critical It the 

way the teacher is critical points is inaldvcertfmtllv encouraging. 

curves in a way which does not r"'",r"'';''''nr the behaviour of This is an 

goes beyond correctly or incorrectly but ill ... 1U' ...... " what is and 

the interaction and what is is not noted or considered of comment. 

in its absences as 

July, student once more starts by .... WL"' ..... "' ..... '" "'"","'"......... between 

points curves (see 14). more the tangent curves not correctly show 

aplpro,xirnat:ed at some 

at others. A small cross within a circle marks out the "'u .. "', ..... points. From this 

behaviour as they approach the as}fmlltoltes, altltlOUlgh this behaviour is 

asymptotes 

onwards student A2 draws the critical points as very distinctive circles with crosses inside them, until the 

last where the critical are shown as large black curve is drawn 

smooth curves, the cosine curve a repeated absolute curve. Student A2 does not 

the curves. is despite the fact that curves all appear on the same set of axes. The is 

inr·nr .... "tlv I"'V"' .. ~'u with -3 appearing amplitude of cosine curves is shown as 

the same, J.U"."'U,U 

about stuOeIlt 

the amplitude of curve being 2 and 3. What is UV' ..... Vllo;;; 

errors is the book but out error ..... 'l1'I1 .. ' ... r 

does out "corrections" of the of 21 July. This she c1asswork of 22 July. 

these "C()rre:ctIIDns the axes are correctly labelled and the critical points are correctly placed, the curves 
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do have the correct <UlllJlll ........ ". but the curves not approximate the the runctl()ns: 

appear even more re~)eaJted absolute curves. 

Student A4 labels what the other students call nnt"I'\P,vn,'v of 21 July as dated 21 July 

15). In her curves "",u ... ",, ... points are also ""<'1,.1,..",1'1 by large black dots attempts to _~."' ........ ..., 

distances h",t'IlIlPE'n "' .... "' ..... points. She not do this calculation for function. 

this is done curves, which lllUl ... a!~ that it was cai.cullated the curves were 

and not were drawn, and even possibly that she .... VLW,' ... work from another studerlt. 

Here the of numbers on the y is inconsistent. may partially explain why y 

cos 312 x curve shows the turning point at 2 and not at 3: she might been attempting to draw the 

curve symmetrically and since 2 is at the same distance from the origin as the curve turns aJt two 

points and not at 3 and It. may also why the amplitude of 

as the same. curves in ",,,,, ...... u,,,,,, are incorrect 

to the different lengttls rltrr", .. ", ... t places. 

understands tan,gelrlt curves at all. 

is 

arid cosine curves is shown 

the distances from 

questioning UJI1'Prt,pr 

Student this work under the .. _~._ .... ,.., "Grade 12.1 Homework July" (see Plate 16), ......... , ... "' •••. 

draws dots to correctly 

curve. However, 

position of the the sin and 

curves look like retlealtea absolute value curves. 

curve, but a UUI"",' .. I'" vet'sion 

from axes. 

5.3.6 Third set of exemplars 

In the given to the """ ... ", ... t,, on July, students copy 

how to 

Student 

the critical points curve to complete the 

Plate 17), student A4 Plate 18) and student 

more way than they did This is prc)babl'l' 

of and they are not sketching 

also critical points. Al draws 

of it look 

and cosine curves 

equations (see 

Plate 19) sketch 

because they are 

up 

several other curves, 

curves, 

not 

-'-'''----J away 

are shown 

17 - 20). 

curves in a 

curves 

calculates 

the points from the curve 20). However, does not always label curves or the 

axes, it be unclear to another reader what he is calculating. Student Al characteristically notes down 

. what to as an intermedhiry towards answering 

turlctllon equations. not complete 

questions: once points 
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Plate 13 : Student A 1 Second piece of homework 

.• ---__ ... Z, __ _ 
I 

14 Student A2 Second piece of homework 
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0Jf 
I I 
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Plate 15 : Student A4 Second piece of homework 

_-----------.!~~L_ 
. ..t.-_ ...... _--,--

Plate·16: Student A3 Second piece of homework 
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Final set 
,) 

notes 

In the set notes all out and 

Plates 21 - note how to amplitude, period between This 

is in general style of in this class, start with do lots 

of practice get some form summary notes before the final section work. Most 

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

5.3.8 

In this nrl'll"f1{'p exercise students down a given sine '''UF'.'''''' curve and are to "''''' ........ , .. ''' 

specific on curves. Here (see Plate A4 (see copy down the 

curves correctly (student A4 calls this piece of work "Homework"). Student At Tnl'!rp.lv does a rough 

sketch in which sine curve is uneven. Only student notes the points on the curve that they 

are All three sruclents calculate the points COIIecU 

Student A1 Plate 27) and student A2 then draw another with both a 

curve. calculate various points on the two curves. Only A2 marks 

student Al not note these nor does he write out questions about 

of students are to have to solve examination. 

to do this 

5. 9 'Jl.I ••• +1I'", .... evaluation 

In sec:t10in of work the ."' ...... u • ..,. only signs two students notebooks. 

occasions each of the notebooks. On none of these OC,~aslorlS does he correct 

curve and a 

on the curves, 

are the types 

of the other two 

he does on two 

of their work. 

does not use the opportunity. to advise students on how curves ought to look, and so misses 

to teach 

mi~.repreS€mtaltlOlls of 

appropriate 

.... ll ...... ''"' .. " appear to 

representation. do the 

stu.aelrltswrites out "corrections" after one occasion in which the teacher 

One of 

book, but only on 

day after taking new notes from board. However, aspects of 

curves are COlTe<:tecl. they remain an ina:CC1Jfate reflection of the ........ , ...... v.... of the functions. 

One "n' .... "' ... places a cross ...... ' .. E"a ... ' ... one piece of 

>-tn'",,,,',,,,,,, the work is correct. 

might be read as an indication of an error. 
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Plate 22 : Student A2 Final Trigonometry notes 
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Plate 21. : Student A 1 . Final Trigonometry notes 
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Plate 24 : Student A4 Final Trigonometry notes 
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Plate 27 : Student Third of classwork Plate 28 : Student Third piece of classwork 
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5.3.10 Const.ruc~tiIlI!! criteria 

Students correctly copy down the . of sine and curves when puts on 

board. However, from second day that spend on this topic, their curves start to increasingly 

sreDrE~selnt the functions. It appears that the combined effect doing a lot to 

calculations, and the effect of the teacher privileging calculation of critical points means the 

students are only concerned to link up critical points the most direct way, 

at any place hetwefm these critical 

are not aware 

how the curve should 

In students' of tangent curves misrepresented behaviour of the '~'IS""" 

function. Student was the only who on had a fairly approximation 

of the curves as they approached the asymptotes. However, even many of his tangent 

curves not represent of the at the points that the 

problem was not with the sketching of the curves, but that he did not draw 

to the key curves at the of inflection 

(!Vt'nnlrnt~·~ and the importance of points to detriment of understanding of 

behaviour. 

One could that if teacher .......u ....... u the students' sl<:E~tclles of curves, he would be to 

see out to the so that they 

curves should be he is not 

students' work the notebooks or any other interaction with so 

they are not access to the conventions and .............. /:,'"' of curves. 

;:'Cl';;;..,UVll, pacing sequencing combined with the low level of feedback 

the on the students' impacts on the criteria which about how to construct a 

legitimate text. this particular example, students are constructing about which are 

important in of curves. that develop 

curves not capture behaviour of of this is to prevent 

students being able to curves, and to n ... ",.",..u students from developing an 

understanding that one function of graphical representation is to to more 

nfolrm:aticlD that is backgrounded form of 
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I 

of pedagogical texts (1998) distinguishes between modes of signification16
: 

symbol. 

pre:rem;e of the 
but nh"",,,,,., I presence of the 

reader ... 
A symbol is alphanumeric and is visual only in linear terms. -154) 

Students are not given to develop the criteria for the what Dowling calls the 

mOleXllCaI fonn of the functions. This prevents to translate between the 

indexical and symbolic form. between forms of reJ:,re!;entatILon is one way of displaying 

fluency in any discourse. that they are not taught to sketch curves correctly prevents students 

from developing a "nt''''''''n 

access into mathematics 

understanding of the nature of tn~~onomletrlc functions and in this way 

IJUJU"'~lJl", ... ·manner is hindered. 

The teacher at School A l'I1'If\l".l'I,r<: to giving students a 1'I1"£'II"'I""(hll""" 

critical points for trigonometric functions. 

stuc:1ents to deduce the F>"' .......... 

on calculating and ",.v·.~ •.. ", 

spe,cltlc criteria transmitted by 

teacher disrupt the pOltentIaI 

conventional re~'re~)en:tation 

of the functions or even 

Dowling (1998) QIS,cus:ses how different productions and text have the potential to distribute 

student in differ,ent ways. transmission texts 0'1"l'11PI":lltl"n on topic could be described 

are Iocalising (limiting in 

have the poltentIal to apJ)reltltl(;e the student 

produce a oellen,Oeltlt or an alienated student. 

proceduralising in discourse). They do not 

malthf:trulLtlCaI discourse and have only polten1tlal to 

nrr",,,-t,,,, .. an ex,unple of how 

and modality of can impede students' ........... "' •• v .. the discourse and this .u.nl.£ ........... '.£ .. '" for 

the quality of 

5.4 Written evaluation in the student productions and its relationship with peClall:OgJlC practice and 

the quality of 

In this .... u .. " .. ~. that the ......... , ... .l\j .. " that appear in the student 

cOlmpomenr of evaluation. I have .... ."" ... .",,"' ... the student productions 

schools. I suggest that changes is dominant at 

16 In three modes of "l~J'UU"''''''Ull, 
coincide with those of Pierce: in particular, forms 
classifies as indexical. 

v"''''''''''"u" are a very 

as):IeCl[S of the 

student 
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productions after the Ju~e 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 productions. 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 

,I 

In this final chapter of the disserJ;ation I revisit '''~'''QJ,''U question, posed by initially Learner 

if anything Progress and nU"VP1'nP1U Study (of which this formed a part), namely: 

can student prCloucttc)ns us about the quality Although I came to a definition of 

quality eOlJlcatlon 

floating "'LE,n ... L"'" 

successfully u.",u"',,, studfmts into a discourse, I ............ r.u.u 

it is more pr()ou!ctl to eX3:mllle around P"''''''e'lJeY 

quality is a 

is why this 

dissertation has to focus more a set of sub-questions Chapter 1) 

that students' written productions written evaluations to pedagogy, and 

then assessed potential for different forms to induct into the discourse of 

school mathematics. 

I ",,,,,n ..... ,, 

this study 

extent to which the .. U""", ... UllVU 

poltenlt1al value in 

met the challenges u .. ,Ju ... · .. research question. 

.... " ... u,'" some limitations of studel1ts' production 

poltenltla1 ways of f~lm"'li1lnr'1c used the pre:selrlt 

better 01 ..... 11"',);) question: "what if "'''',1th·i ...... can student productions us 

so that it may 

the quality 

learning?" 

6.1 Summary of this dissertation 

In Chapter 1 I explained the reason why study was limited to the of students' written 

pro,auctlorls. I examined quality becanrte ernlbe(joe:o educational 

(1993: 

how the notion was transferred eCC)ll()InllC discourses. Bernstein 

discusses broadly how ""UVV1Ul;::' diSC01lfS(~S have been by eCIJll()lIIllC olscoUlrse:s: 

pre:seIlt [education] emphasis upon .... 
,",V' .• ",.,,,v •• ., which optimize economy and accountability, 

pedagogic practice.... a policy leads to change in 
nn,n'pml"nt~~tu\n Thus, we now new forms of management managers .... 

in Chapter 1, how ".u~.-,t:>-. models of quality transferred from 

onto' schooling other educational activities. When terms or concepts are 

a in the way the term is 

corlcelDt in the 1",.,. ........... ,.. 

..... "J .. I''''. there is likely to 

continuities between 

research int1ern,atiomtlly sChOOlmg in I"."''''''''cu, 

cOllcems ", .. n'I1nn quality schooling, their social contexts 

served to shift a 4 __ .~",", as~.es1)eo in terms of n< ..... l=.'"'U'''. or or~~anlSanOlrlaI models. This 

" ... lJV'-'l1U;::' away from a linkage with social development to a more decontextualised reading 

" ... llV'-'UU.J<, that relied on the identification of a ubiquitously applicable set of indicators of quality. 

what counts as quality "''''1.'''''''.1;) not only on the context but also upon the 
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evaluator. In chapter I outlined various contemporary views on quality of mathematics 

teaching and learning; I conclude that quality of mathematics teaching and learning on 

the extent to which students are inducted into the discourse of school mathematics. I that forms 

of pedagogy are always influenced by macro and micro social t-" .. "tll"""''' and that any assessment of 

pedagogic modality needs to take account of both the macro and micro social contexts. I draw on 

Basil (1990. 1996) theory to pedagogy is a form of cultural communication, 

which is "1:"_""""<'''" respect to context. 

Chapter 2 I examined the literature on the analysis students' productions in mathematics '''''''''''v'' 

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 how students develop the criteria the production text is not 

analysed. Most of literature also ignores impact of context in the structuring of texts. 

Where the allude to social contexts this is generally done in a superficial manner. This 

gap literature means that is evidence of stul[lents productions being read as a 

communication privileged r''''''''TnnIT'l and how may 

class and school. I the analysis chalpters this 

shown that it is productive to examine productions, within an 

of the social org;amlsatlon of school, as a record of the particular of 

cultural communication privileged any classroom. 

In Chapter 3 I outlined how Basil Bernstein's model of pedagogic allows me to redles(:nlJ~e 

jJv'"''l'',V/;''' plrac1tlce:s. I .... '''''dU .. '' .... the quality in terms of an analysis of the nature 

model of the devic~, the of how the 

discourse is embedded in regulative discourse, allowed me to link the structuring of the pedagogic 

practices with the 

allowed me to analyse 

the I discussed Basil 

prCIOUlCtlClDS, as an instantiation communication, which "' ..... 1' ..... " 

differing pedagogic practices. I tln+h" ... discussed how this model will potentially allow me to infer, 

from the differences in the student productions, what the differing rules cultural· communication in 

the two Standard are - to read as an index their 

interactions and the classroom structuring the social of labour, the 

broader picture how these are related to the macro-structuring of I described how 

Bernstein's (1990, 1996) model of pedagogic device and his notions classification and framing 

(1977, 1990, 1996) were found to provide potential to structure data 

constructed the with notebooks, 'nt,,,"1"'Il''''''J<1 

Iocational features of the two schools and LP AS, ways which 

pitfalls much of the outlined in Chapters 1 and 2. 

oos,enrattlons of the 

... ..."',, ... ,t falling 
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In Chapter 4 I 

the 

<.il<'L";"A"LlI<.i social organisation of each school. 

at I argued that it is 

shows a relatively stronger 

renOel!lC'Y t",,,,,,,,,,,'i,, a orientation and the students' nOl[eDOOI~S, 

a solidarity, show a 

in Chapter 2, Domingos (1989) relates teac:ner 

context within which they teach. 

a school ... is a powerful factor mllUenCltng 
LJu.ll .... iSu""' 1989: 361) 

teac. 

It is dif'ferenc:::es in orientation that tends to position the " .... , ... "'.,," at '-',",IIIV'''' A more favourably in 

terms mallfl(;UlllUlClD examination, since gramnrlar 

Chapter 5 I .. ..u."~u.,,.,<;;;u of evaluation on 

analysis of notebooks 

len,tatLon is more m our 

construction of the criteria for the 

one to production 

construct the P[()dUlct],On of legitimate text over a 

attempts to 

'UU,''''''.I11 works over 

lef:l;UUTIalre text. The student to 

productions are 

construction 

terms of what their construction 

AlIY""-","",," of of induction into the discourse of school IIllllthc~matll:::S I 

texts 

successful 

mar.k1Ilg out qUality. 

is an example 

induction of sm,oems into the discourse of school mathematics as 

My 

is 

I 

representations of trigonometric tul1Ctl0I1lS at U .... I .. V'" 

1"\.1,1"'''''''' how a low level of evaluation of text imlPe<ies induction into 

impacts on the quality of their learning. 

attc~mDte:d to extent to which sruoel!lts' prc,ouctl()ns 

success at each school. While there appeared to 

"'", .... "'.,,..'" of ev.aluation ~it' 
111<&'''-11111/; of students results and 

evaluation at School B, this is not obvious at School A. This I argued is because at 

School notebooks come to represent 

more important. It is 

at School A other 

",,",''''''''''''' of this study is revealed. 

on Classroo:m interactions and Vl""' ... '-"''', 

would allowed the structuring of the notebooks to 

IU,""a..,,, or observations. 

within the context of these interactions 

and would provided a better picture of 

however, caution that teachers' types and contexts of 
'V_"""o also influence the present teaching. 

situation where the effect of 

and the previous contexts of 

120 



Univ
ers

ity
 of

 C
ap

e T
ow

n

another evaluation is revealed in the students notebooks at School B, is the 

ditler'enlces that occur,in students' structuring of the productions after the 

6.2 Potential further research 

This dissertation has linked patterns the Standard 10 I Grade 12 

mathematics with the .... V.UUJ ......... regulative at each 

has 1 .... nl1"" .. allowed of aspects 

examinations. 

written productions 

two schools. 

at each of 

the schools. the nature patterns in PaJrtlC:Ulllf stuOients' written ...... "n'·' ... t'"W. In 

Standard 101 Grade 12 ma'theJmaltlcs notebooks key elements of students were 

in construction texts were found. this I was able to infer aspects they attempt to' 

construct recognition realisation rules. 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 generalis able beyond study and the contexts on which it focussed. 

n..1>1>C;~.1>ll;IJ;:; what students has been a concern in ed.lIlC'ltlcln for a long As described 

as the 

International Mathematics 

Chapter 1. public eX~tmlnatlon:s, ."' .......... " .. ExaJrnination and other tests 

Science Study (TIMMS) come to for knowledge such as 

assessments of of edlJCattolrl. What these of testing show is what students can 

reproduce what they under particular conditions but within the of what they 

are asked. are assessment. Hn'wp.·U'I"T' analyses of students written productions 

allow one to analyse how different S[WJenIS (under either salme or .... " .. "' •. "' ... contexts) construct the 

for the production of legitimate texts over a period time. This I aim arguing is an equally 

valid way of analysing "M"'''''''~ knowledge. I have argued that it is the extent ,to which students are 

inducted discourse out the of education. Apprenticeship a discourse 

not an instantaneous event; it is a that occurs' over time. Analyses of student nolteblDO}CS 

source of inforrnation from which to reconstruct process. This study, I believe, n .. rnf1jr'!"." 

eVl.0el1ce of the value student's productions as a source of information about 

extent induction mathematics. I that of canusefull~ 

complement approaches, such as testing, determining students' knowledge and understanding of 

discourse. 

As mentioned previously occurs in forms such as ."'I""' ..... VJ .. , fliDn··retletlttolrl, 

forms of changes in tones of voice, changes in gesture, expression or other forms rif 

body language (l:H~rns;tel1rl, 1990). Evaluation can occur h",t'U!P.f·n students 

"' .... au:vu is key to the ... '\1nct ...... ·t1n.n of the the production of the legiitirrIate 

text, one access to more the notebooks in to analyse how patterns of 

evaluation have directed students their attempts to construct the ."" ... cu,"" ....... , .. and 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 classroom,s and schools. Key elements of the pedagogic modalities at the two schools 

were inferred from the patterns 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 framing 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 Interview Qnestions 

:stUiaents I are placed 
Is according to subject cQoice? 

the students what subjects want to do? 
any restnc:tl on subjects they do? For ... "', ..... ..,.'" ."'''' ..... ,'''. subject 

combinations combination of 

Do students decide what on what to mathematics, or is this jointly decided by 
teachers and students? there guidelines results. On what are these based? 

Do stullents or are split into 

Does the same mathematics teacher teach aU matrics. or are there different tea,chl:!rs' 

Do the students use a textbook, if so which textbook? 

you, as the use textbooks as resources, if so what book or which books. What has 
influenced your selection of textbookls or other resources? 

How long are classes? 
How many classes each 
Is it same every 

Do the students or the teachers move between classrooms? 

many of this "~ .. ""'''' .. ~,, that you do think were at this school 
year? many the students repeating matric or most of them from Std. 

, At many scho_ols students do not attend regularly. This obviously what will or won't 
be students' How is in matric mathematics Classe:'f! 

you have copies attendance records? 

How do assess the O:>U.I,UI;;<,Uto:> over the e.g. do they a 
Could you give me of test results, exam and question pa)er:s: 

How are the and :SeJ'telnb~~r exams set? 

Do the June and September exams cover the same work as final examination or only the 
work that students have completed? 

It is to the Stullen[S the "''''''(J'r.nrl final results. 
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Appendix 2: Student H2 
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Appelldlx 2: Student 04 
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:5 sequences and 
series 

TOPIC 1.1: . MmtMmc SEOUINCES 

A SeI. of ordered real numbc:1'S Ii tailed a sequence. For eltllmple: 
I: J; S; 1: 
2,: 4; II; 16; 

In an ."betlc: 111:1111_. the difi'lo:RnC1ll between IIII~ im'lIlI 
Is _a.1Il 

, 

leI's label the 
ferms rOf 

Ihe tum. 
TI 

dC. 1: 

II 

T, 

II: 

B 

Tl 

13; 

T4 

III, 

Tft 

? 

H O(S): HilS): )+ 2(51: H 3(5); 3+(n-nS 

P' -~ -"~~" 

~ 

(II find the len!h '!erm or 11111' seque1'I(C 1: 3; I; •.• 
)-1--4 Qnd -1-)=-4 
:, this ill lin IIrlthmetic sequcnce, willl 0 '" ,. ;I .. - ... 1'1 10 

We haw: 10 lind T 1(1' 

'" Q + (n - 1)4 
"'1+(10 IX-4) 
.. 7 +91-4) 
,. 7 -36 
"-29 

(2) nnd the eight'll limn or the arilhmetic sequericc - 4; - d: I: ... 
n'" - 4 01111 d '" - Ii - (- 4) 

T,= -4+ 7(1) 
",_Jt+~ 

-~1 

"'-1+ 
... l+ 
.. J 

(3) Which of the sequence 4; 9; 14: •.. will be 34'1 
9 - .. '" S mid 14 - 9,. 5 
... Ihis is 111'1 llrilllmelle $cquena:. with a '" 4. tl '" 1. T

R
" )4 

We have 10 lind n. 
=0'+(" -
.. 4+(11-
=4+ Sn 

lSuS!! 

1=" 
The sew:nfh tcoo has a value of 34. 

<.. 

w 



University of Cape Town

-0\ 46 

CS' 

(4) Delennine how IIWII}! ttrms thew: lUI' In the IbUo-..ill~ .sequelll:C: 

- 45", - 11 Md .2~ '" 11 
Ibis is an arillunclic lIequem:t. with Q .. 45. d .. - II 
TA"lJl 
We IIWSf Ilild IS. 

T ... II + (n - l)d 

,;: 4S+ (llI -1)(-

.. 45-'+1 
m"'.ISO-s,d-S 
5/a-SO 

II .. III 

(5) p;. ... 2: 5p ... 3 are !he firsl Ibrec IemIS or an llrililmelic sequence. 

Find p. and. 11_ write down Ihe values or the finl three lerm!!. 

d=q.+2-p 

.. • +2-p 
,+2 

I -. 
II 

finl 3 lerms; ,: 
h 
I; 1: 

gmJ d .. Sp +l - (2p ... 2) 

Sp+J (2p+ 2) 

Sp* l-2,p-l 

-I 

.. i 
+3 

J 

(6) TIle twcmllierm of an arilbmelit SCQUl!nce is - S. lind the IRMie!h tern 
is 1. Find Ihe "venth tlllnn. 

We know 11111 Ibis is lift aritbmetic 
''''llues=. bill we oon', know Ibe \'ilWCS 

jJ 01 However, we ani li'eII 1110 sdIi 
of WQll'lllldoa.. ThemIom. IW OOI!SlI\lCI 
tIrO equdOill and IIOIvIl __ 1~!iIy. 

"'-$ €1M ",1 

" ... 11.1 .. - S ••• (I) a ... 19d= 1 ... (1 
(2) (1): lid· 12 

11 .. 1 

SuhlllilUle in (I): IJ ... I l~)" - $ 
liI ... l",-s 

2€l" J) .. - 10 
2IJ .. -43 
",.-
Tl·Q+~ 

+ 

(1) The 1Ievc:n1b IeI1I1 of all anillmebc seqlKm:e i~ 10 and the thineenlll I_ 
ii J8. rmd the lim three lerms.. 

T, .. :w Mil 

" ... 64= 20 ...•• (1) 
(2) - (l).' 6d'" III 

d-) 
Substitute in (I): a ... W) '" 20 

a .. J. 
fI.nt IhRII: Ierm5: 2; 5; 8 

IlXUCI1II 1.1 

To'" 38 
aT 124-38 ..... (2) 

I. And the l4I_term. term 0{ the .seql.lcnt.le 2: S: 8; ..• 

1. How many krms Iro Ihtnl in Ihe IleQIIL'IICe 3: 1; II •... : 1471 

l. Which telm 0{ 1M arilbmetie .sequence 10;. 1: ... will be - 51 

4. In an llrithmetk: abe KVcnill lerm III 30 and me founh 
term iI 111. Find fil:u tem aR4 die common din-eel!«'. 

S. Fled the lWenUtib term or an Ilrii11melil: sequeote if lhe liM lerm 
is II and tbe lWelf'll! t_ il 2S. 

6. The fourth lerm of 111'1 arlmmelie is 14 lind me silleenlh 
1_ is SO. Which lenn hIlS II of 111 

7. fiod ahe: 9th term of me: sequcnce - I; 3; 1: •••• 

8 •. An arilhmelic 
difference it 

hili 19 lerms. What is thc mmmon 
lerm is land lhe lasl lerm iI 191 

9. Given all: lIleq,ueRce 39; 14; 29; .. .; - I, find the number uf terms. 

lB. TIle term at lUI arithmetic ~_ is SO and iIIe ~h lerm 
is 

Find the Ilnt \etIII. 
Fiod !he IlOlDmOn dil'feellCII. 
Write down the rant Ibtu Ic~ of the sequcnce 

47 
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II. Given tile sequence r, ""2; y: ••• ; 

Write down Ihe <ilk leld.! in Ictms of or lind 
Writt dowl) the IlII1 !erm in 11111111 or ,II' 
If tile IasItcrm is Illy - !b'. deletilline 
A'lIndy. 

11. Given lile stqw:ll(:e ». 21: ••• , 

What is fbe SOOI Icrm? 
Wbkll !erm III rile ~eqlll:lll:ie III L"qllill au j!.l6l? 

il:! I~rmsor 

11. The 5th ~rm of an aftlhmetic sl:qu.:nce is 18 and Ike ISzII Ie.rm 
is - 2. 

Wti!e down the linl Ih= Il.ItIlll of thl.' Rql.leot:e. 
Whlll Is lbe 191h term? . 

(c) Which 1erIll is L'Q,lIl1l 10 - 26'1 

14. The , III term of II Rquem:c is giveD by Sr ... 2 

(II) Write Ihill formllili. in Ihe form Q'" (, 1)11 10 show tblll il is an 
arlfhmelic Sl:qlllellCC. 

(Ill Filld Ihe !elTl'l. 
(el Which lerm b equal 104WI 

IS. Given lhal k x; 4:, .. ill 111'1. arllhllletie 3cqllellCIl: 

(ill Which term i$ eqlllli 10 
(b) What is lhe Illb lerrll? 
(e) If tbe lasl lelm is 32. how millRY tli:l'IIIlI dot~ Ille k"llleo.:e bave? 

16. In aD the 111111 of Ihe URI IetIII Ihe 41rillerm is 
100 and the between them is 4t. whem > 
(iI) If Rbe 5pel:U1I.'lIlion WilS om.lue'd, 'WOuld It have made aDY 

d!lTl:l'e11lC'C 10 'Ibe YOlir answer. 
(b} Whlll is Ihe Illb !erm? 
1<:) Whil:ll 1erm ill equaB 10 .5111 

n. The I~h IUId 13tll lerl'llll of lin arithmetic sequence are XO(.r + 1) lIud 
1](.1; .... 1) mpccrivdy: 

(a) Whlll iJ rile (;OIDmOIl differet1lC'e? 
(b) WhItt is IhI! tim !mil? 
Ie) rmd Ibt IUIll or the SOIh and 59th Jerms. 

(d) Rnd the diffen:llI:e bet_ Ihllt 22ml lIod 19th l«m!l. 
(e) Rnd 
10 Find 

bu lit + 2 IIll1I\I. The middle !elm is .3, Ibe Ihim 
common difference is 2. Filld tbt Ialil lerm. 

19. Find the 2nd lerm of 111'1 ariflum:lic kqlleDCll which hM T, = Q aDil 
TJ=b. 

28. Given Ihe 5eqllelll.'e x - y; 2r. l¥ + y; ... : 
(a) Show Ibal 1111l Rqotnce is IIrilhl11Jiilic. 

--_ .......... --------_.-.. 

(b) fled the I3lb lemL 
(c) Give an CIIPl'eUiOll for lhe nib $ecm. 

:U. You Ire siveD two llrilhmelie IC<J.UetlllCIi: 
ill; .If'" d l; G ... .. T,; ..• and 
u; Q+ 
when: 
Wrile dOwn Ihe fjrn three terms or =,,'b ~lI.ce if d." 4. 

TOPIC 3.2: AIU,.HIIETte SHIU· 

. The SIIII* of lite lenns of a $l."qllenee is II M1fa. 

Arilhmetic 3; 7: U; ... 
Ariwmetic l + '1 + II ....... 

lDerivatioft of t.tIe faftmda lar &I'11III IW'I'I. 10 If lennI 01 an IIdthmetic 
MqUfHlCe 

Consider an aritbmdil: series or n Icrm» wllh flrsl lerm u. common 
diflerl:lII;e d. nth lefm f and sum to " lerms 

s ... {/ .... (41 + d) + (a .... 14)"" ....... (I 2d) + (t' - Ii) + t ........ (I) 
S .. "', .... (/- d)'" (/- 211) + .. + (41"" 2d)"" (41'" d)'" ill •••••••• (2) 
________________ AdO (I) and (2) 

2SH '" (a + I) + (<I + I) + (II' + I) ... + til' + I) + (u + I) + 10'" I) 

S. '" +/) ..... (1) 

Bul T,," (=Q + (II -l)rl 

SlIb5ailUle in (3): S" .. ta ... <1 + (II - l)dj 
-t (#I - II"" ..... (4) 

49 
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Analytic Geometry 

Appendix 
exemplars in the student at school B and the COIIe!;pOnGlmg 

exemplars in Understanding Mathematics. 

Sub-topic 

Arithmetric 

Equation of a 
line 

..... "'I-''''".u.'''., .. and Sub-topic U"'l."U'~' 
, .. m.,~.u,,,._.,,, in students Understanding 
nOltetloolCS from the 
following pages of 
Understanding 
Mathematics 
Not from 
Understanding 
Mathematics 
P44, 45, 46 

55,56 
.50,51 

P 218, 219 

P221 
P 226, 222 

P 92, 93 
Not directly from Understanding 
Mathematics 
PlOO 

P 103, 105 6 

P 107, 110, 111 
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