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Three key dllemmas emergn in this study: tho dilemrna of cooo-swrtchinp. tho

dilemma of medtatton. and tho dilemma of transparency. Evidenced in this study

is that while dilemmas suggest the need for a choice between opposites, they are

never elthor/ors in the complex llto-blood of classrooms. Instead, thov are a

potential source at praxis. Teacnars manage their dilemmas, sometimes fully

aware of the choices thov make, choices that are at once personal, practical and

contextual. At other times, elemonts of their practice are obscured.

Tho theoretical contribution of this thesis lies in broadening .he conception of

teaching dilemmas and in extending the language of dilemmas to capture the

specificity of the multilingual mathematlcs classrocm.

The lmpucatlons of the study for mathematics toaohor educatton are profound vet

simple, A IOr1guoge of dllemrnas can assist teachers to reccqnlse, talk about and

act on the tensions if! their practice, and so empower them to make informed and

contextually appropriate podagogical deolslons.

Keywords: mathematics education; taachr educatloru reachers' knowledgo;
multilingual; secondary; teachmg dilemmas, ccde-swttchlnp. mediation,
transparencv,

iii



Abstract

This is a study of secondary mathematics toOCI1HrS'knowledge of the dynamics

of loarning and teaching mathematics in multilingual classrooms in South Africa.

It probes teachers' articulated and tacit knowledgo through a qualitative

methodology that includes In-depth tntsrvlaws, ctassroom observations, and

reflective workshops. Tho sample is purposive and theoretical, comprising SIX

te&chers drawn from three different multilingual school contexts. Categories of

description and analytic narrative vignettes enable a qualitative, layored analvsts

of what the teachers said and how they acted.

A sociocultural theoretical framework is devetoped to explain both teachers'

knowledge and the learning and teaching of school mathematics. In a multilingual

classroom, it is the teacher's role to harness language as a resource, and to assist

learners' movement back and forth between their main language and tho language

of instruction on the one hand, and between everyday, educational and

mathematical discourses on the other. The complex communicative demands on

teachers and learners are best understood within a sociai theorv of mind. Hero,

teaching and learning are dialectical processes, deeply lntorrotated.

The notion of l) 'teaching dilemma' is tho key analytic mechanism proposed to

open up toaohen.' l,nowledgo of the complex and dialectical nature of teaching and

learning rnathernatics in multilingual classrooms. This study confirms that toachinq

dilommas are at once oxplanatorv tools and analytic devices for toaching. Thoy

make explicit tho tonslons inherent in teaching. once locotod in a multilingllol

mathematics classroom, a language of dilemmas becomes genorati\' f dilemmas

that Ilighlight tensions specific to tho languugo and mnthomattoot chatlonqes in

such otassreoms.
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cocontoxtuahsntton of lournors, aml honco suonco SOGiO cultural torcos at pluv in

mathemattcs classroom comnunucunon." These studios do not und cannot providu

an adequate account of tho cummunicutlun of muthomuttcs in classrooms, many

of which am constituted by linguistic: and cultural diversity. From a socio cuttural

uerspocnv«, it is not only what mathomutics is tauoht lind luamt, hut how lind

where, llnd if tho how ontalls n lallgllngo-rich classroom, then tho conuuuntcatton

of mathematics cannot bo taken tor grdnted (\"lertsch, 1985). Communicutlon in

tho ctassroorn is, thereroro, not simply a connlnvo resource. This is central to

Lerman's arqumont for tile Incompatibility of PIllO:Jtian and Vyootskian

nerspecnvos. Language as a modiational moans is Inhorentlv socmt. Moaning

never extsts outstdo sots of social pructicos and sots uf drsoursive rolanons. Thoro

IS thus cause for concern with tno dominant 1I1tiuOIlGO of radit:lIl «oustructivism In

research activity In matncmaucs educanon ourrieutum initiativns. As Hicks (1995)

HrOllOS:

Tho work of ,·tillclltional retormors such as those embrucino tho
NCTM standici I~;,for rnathematics toochmu has lod to uunurtant
Ghi.UlOOS in tho rorm of classruorn oommunioatlon ... (Hilwovor)
oducanonal researchers ono toachor· rusoorchers may neee to I1IOVO
one stop further than altorin!] tho participant tramew, Irks that
constt-uto morn traditional instructional pruettces. Thoy muv 1.1180
need to benin serious enqutrv into how tho botorononeous voices of
students and teachers sitlilltiolldlly constttuto classroom (iI,'it:ourses
and what counts as lIcademic knovvh'lill0 (p. 86).

Socad.! (1991) also (;ritlcisoS Goonitivo rosoarctt ill Illatilematics education III tho

USA for ti.'kmn ~ISgivoll or normul!sillO tho nHlIlolill!jtllll clnlrl. Ho posits that uns

is ineroLlsinoly not tho coso" nl'd I) whole sot of diftorollt QllOHtlOlH1f(llato(i to

counition nnd currlcuturn mise if you turn tho nquation around und -nuko tho

hlhnOllnl Glllid tile' norm,

Then: is 1.1 &imillir silonGinn of IUllguaoo difforom:es illllonost research subjocts (that

is. school leurnors) in rosourch linkml to tho cockcrott R(mort (Cth;kl:rnft, 1982)

WllOW. too, Pianotian UlhlnrplIlIlinog «au he (liHGflflw(l. Por l'Xil'llpln, Hovles

1').,
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Individual construcnons. bur witlun it rmJic:,11 constructlvrst JjJradiOIlI, Cohh ct 'II

(1992), Wood ot ell (1992), Yackol (1992), Murruy (1992), al1d Murruv I\t til (19931

all report olassroon- dsnd roscorcn on tho manner and extent to which

mathematical knowleoqe construcnon is intursubjecnve. 1 heir couecnvo rosearch

ovtdonccs how mutbomatrcnt knowloduo (alld nut slIllply row OX(~l;utI(JIl of Hot

procudures) can be, anti is, etrecnveiv buur through mtcracnvo classroom

precesses. And shifting Iocus from learners to teachers. Jaworski has

Invesnqated tho tensions that arise for to;~l.:hers WorklllU with a 'eenstruetvrst

philosophy' (Jaworski, 1989; 1991; 1995)' that IS, With a philosophy that respects

and values learners' concepttons and entails ir IOftwtivc processes III tho

classroom.

All this research reveals unportunt chan nos in forms l'! oiossroorn cornmumcanon.

Toachers eo construct With tournors now forms of tilSCCHIISU (;OnSCHlarH With tho

goals of enablino learners to onga(J(1 11\ more Ghalh:mglllU anti uutuont«.

mathematical practices. Communication of mathomatrcs either by a teamer, 01

arnonqst learners. or between teamer s and teachers respoeuvoiv constttutes tho
datu in tho resonrcn cited above. Exccrpts from classroom transcripts are used to

toeus on and oxp un the canununtcattau thtit docs harmon and how nus Shi.lPOS

the Olnthematical knowluduo made available. Cohb ot nits oxtonstvo work, for

oxnmnic, typiclIlly provides dotaued analy:,is of tho dovotonmcnt of illtorRuujoctlvo

rnoaninos between a toachor ilnd some pupils. (h botwoon pupih; themsolvos.

Ho..vever, tile ccnstructivist pompuetivo of this work loads to a 91101\(;i:IUof m~lGiar

danensions of oomnuuucanou. TIIIl Question: 'Whu is Gllll1nHIllIGatiIlU?' If lIskml,

Is mostly rwslwd only III rolatltm ttl pllpil~iversus tho wm.:IIllf t ami not III roltitlGn

to pupil divcH,ity llfl'i diff(JfOflGO. Ono does no: know If these classrooms uro

multihnoual. Tho Im1nuaou ll'amon; hrinu 10 t:lmm is not pfClhlt~lllatlBod.

Wh,lu uioso ~;ttI{H(lH IldVll nOlle some Wll'y' to (I~,pl;llI\iIIO alH! IlIllllllllotlllB Ifllmwr

(:PlleUptiOIHi un tho ono IliHl~1 IIml tho noootiatlOlI ami t:o construcnon of

IlllltilOmatlGill 1lI0lll\jllO on thu uther, thev snuultnnooustv prU(!\Ha\ a

11



rnatlwmaticlil Illoaninns lin: Iwootlatl'tj and IIlwr~'lIli)l!t:tlV(! (fllr I!Xdillplu, Cobb ot

aI, 1992).

DI!IKltfl Oil till) I)fUllill:y of tho IndIvidual or the SOGIliI in IlI(~tlllll\O IIlilk'll!l tm(l the

dovolepment of cousmousuess ISoften refurrll(1 to liS the PllIWlt Vyuott;ky debate.

Buildmg on attempts to resolve this dcoato thceroncauv (contrcv, 1994, 1995a,

1995b) and pf,lUIHatit:lllly (Cubb, 1994a). Lurmun (1996) GOBelltly arquus that

PiilgotlUll radic,ll constructivism arlU VYBotsl,iun SOt,IOcultural construeuvrsm am

nreconcuebto. Tacking Imtersubiecnvnv' on to muil;al construcnvrst

oresuppositlons, as Cobb endeavours to do. slIllply creates mconeroncu. Lerman

argue!) furthor that it is unhelpful to GlaUBthat orthor PInout or VYDotsky InllOrn or

downplay tho individual or social hfo 11\ their theonos:

". both views otaoo tim indlv!dual nud SOGltlll!to at tho centre of tllOir
theorle:; ... tho dlth,n'm.:o IS tll(~all~jllILltu(jIII tlWlf Id()lItlht~lltltlllut till!
source of meaning, tho one idmHifYlIlg tho Gognlling lIl11ividllal and
tho other eurturct and discursrve praetices.

(Lorman, 199E5, n, 147)

Thus (f1chGtolllisino individual and SOGialrorcos in looming as oither/ors is spurious,

as IS mwchinn mose opposnos to Phlflutian and Vyootskian thoory rosoeotlvolv.

,
Lorman suuutes his cnnque of tno Plaoot Vygotsky debato III rno current

mutnomutios oduoauen community whom radical eonstrucuvtsm is ''-1 nuuor, if not

(forntniJllt theorencot oneotanon ... III rt:tatioll to cluldren's loami".], (p, 133), Tlus

ononrutron hilS shaped .1 nrt'at (iolll ot recent ill1(j IIlthlt'lltldl rma~lIrGh ill

muuunnuuos uducattou. Co,lfroy (1991; 199GG), tor uxarnpro, bns IIwostiOlitod on

lIl(hvl(ftltllloarrwr's m;tlV{l t:lld uniqur: coustrucnon ot llIotIWIll.tti(;al knowlodgo, as

woll ns what wo Illinllt loam if vVU ii~;tell to childmn WOrkllllJ wHII matnemanus.

that is. it we 0;.ullio UHlir muthem.uica! voloos. Cnnfrev's rusearGlI is lImwttlinn

tor W\I(:IHlW who hnll'wtl tnut 1l1athprnatil:\l1 kll{)wli'(jn~' IS eona.n ,IIHI that tholr

pUSHI'] l,\JIlIl(lt !Jtilwratt' (Jlftm,Hlt lind woruiv Ilhltht;lI\iltmdtIOll}i. fhwlHhllf1 lH\\·nnd

10



Nt!lthm 1I110StjOlll~ pccul,ar to South Atricun nor to multihnjjual ctussruoms. Evon

III mOl\ulillOllill Sl ttillW', pupils bl illU d ranno (It uommunicurivo GOfllIHHOIlCOl) to

elassroorn conuuuruccnon. Sltllutlll!) tlus research ill urban, nHI,tllilloual

cussrooms ill a chl.1nginy South Africa servos to hlnllhollt meso tssuos us vl/olr us

ronect their hi~·;toriGalami srtuatlon.rt spueifieity.

3.1.2 Related research and development in mathematics education

Tho past doead« has witnessed 1I ranne ot resotlrGh linkud, directly or ilHhreGtly,

With tho curncvlum mm.mves {;IWd abuvp.

A prohfofiJt'on ot nredonununtlv North AmOrIG(Ul resourch has arisen out of von

Gll.lsmsfold's radical oonstrucuvrsm (1990) I, RlJdiGal eonstruonvtsm oenvos from

Pmgot (Piagot, 1970) and combines two main elemonts: tho Piagetliln notion of

tho subject as activp!·,. iluildinO his or her knowln<Juo; and an ontulogical position

which asserts that coqrunon serves tho subjett's oruunisation of tho world, not tho

orscovorv ot un mdopoll.fent ontological roality. R~H..IIGol construcnvism has been

challenged on both epistemologIcal and podaoonicol grounds. EpiSt(lmological

t:ntilit' I !IS 10(;(1S on tho IllluhGotinn of SGhpsistiG knowlollno II) tho theurv (torman,

1989; Ernest, 19£)1), \lnt \1\0 (:haroe that It is 110 mow num 'IWW WIIlU' III tho' Did

twttlo' of empiriCism (SIiGlltlll[j, 1992; Mattncws, 1992). PedagoOiclI1 cnunonnes

eoncern tho intmpretmiol1h of fi:Hlieal construcnvism for tho loarnuu] and toaohlllg

of mctnemuncs. all trIO OIW halld, tiler(! 18 SOGlolonieally lIltormod Gfitiquu that

cnnstructivrst theory demos SOGiJI torces in IOilmino and tho noootiated, s(h'llIl and

politlc:·ll dimensions of know:o(J!_lOand llll'llllinn (tor oxnmple, Gordon, 1993), On

tho other lIamL \Iml from It pSYi:holoniGal pmspnetlvP, dohilttl has tocusud (,11

fJhothol' toucher talk is all uuorvennon or mtortoronuo In tn(liVllhml luamers'

construcuons or wllothm it is 0 GrtlGinl dnnonsrcn ill tho mutliation of cultural

knowhltitl(\ III 8<:11001Wllmtoll and CIO.lHHltS, 1992)' .lIld 01\ ('vldenco that



otussrooms shape 111OdilillO lllakin!J and hOIH;O p(Jsml)llJti(!~; for muthomatrcal
loaminn; un uovoouov of more OPOIl, toarner Gcntrod and cununumcuuvo

ehlssrooms, that is, of pedll!}onieul (Wtwhinn and lournmo) pra(,tieOti that teautr«
much more /aIJguCJ{Jo'I i'cll I1W ttuuuo tics ctossrooms then is cuuont procttco: and (0)

concerns with improvinn the qllnlity of mathematics toa<;!lmo and lotlrllin!], tmo
success rates tor (Jlliearrl('r~, l', 1001.

These initiatuves are otearlv reflected in the now aims of mathematics syllabi

recentlv rnlnosod in South Africa. To quem' but a ~\jW:

2.2 Genoral Tc'tlchino and Loamil10 aims

This svuanus IS aimed at losterioH tllu toliowinO tOlwh",O and
Icmninp '~ims:

2.2.4 ,0 develop fluoney ii) eernmumcnnve and linguistic skills
0.0. reading, writinn. listoning ami spoukinn

2.2.5 to encourage a eoc poranve loarnmg onvirunmont

2..3 SpOGiftc aims of marnorru.ncs ooucanon

2.3.8 to devOlop the nb,lity to undorstano, mtorpror, road,
spoak and wnto rn.itnomutrcat lannuago

(Dopartmont of E(hmatll.Hl {Doel, 1995bl

Tho South African fJxilmpln nusos two Hlterrolatod questions that are addressed

111 this studv:

(II how Illight a touchor manago \1'0 toachinn and learning of mnthemancs in

a more ccmmunlo.uiv« crassroom when pupil}; llrino a rw\oo of main and
adtiltional I;mou(lom. to (:Imm?

!it) how rninlH a tenchor llHlllanO tl\o (Jovnlopmont III roamers of hoth the

limnuaoo of IODlIl!n!) (il\ this cwm ~I\Hlishl and tho ltmOll\lon of rnntlwl1latlts

at ~i.',/ sarno timo?



am! '. ~~~~:'_'itv and tlcxiblo und ent real thinkers, problem posers and solvers

(Kuitel 1934; Youuq, 1994). Tlli}, m rofleGtlHi III \I uumuer of nuuor natronat

lllutlwm.ltlGH cur. iuulum prOptlBlIls, ouch (It wtuch phu:m; it IlUW amI {jottilimi

emunusrs on comruumcatton ill tho leJrIlillH and wac;llu1!J of mathematics

(Coekcroft, 1982; Australiau Edlleatioll COlllHal Curricutum Corporation (AECCC),

1991; Nanonat COllIlG I of Tonehors of MLltlwml.ltlt;~; (NCTM). 1989, 19~)1). At OI1U

lovel this has to do with momomottcs tor communication, that IS, tho power of

motnornancut languH(JO III partlGular forms at commumoouon and nence tho

nru-ortanco of access to, and the development of, conuuurncanve GOlllpotOIl(:o" in

all matnomarres 1000lrIlOrs: they snouro be ublo to lise mutnomancol IOllguagu, to

ccmmumoato mathematicauv. Mathernancot competence 18 thus morn uran tho
ability to exocuto sot urocoduros.''

At unotnor lovol tho OIllphasis 011 comuu.rucaucn has to do With 't I Gull

commuotcotuu) tor mottumnutc«. 'Studonts shuuld le~lm to use languJgo us a tool

for reflocting un their mathematiC.!' exnerioncos !lUlU;£! for thoir own l1H1thOI1H.ltIGI.II

!t1;t1'l1i:10" states tho AECCC document (p. 19). SIITlilarly, ceckeron's famous SIX

eternonts Of IlIl.1tilOtntltlGS olussroorn nracrrco include pupilopupil and toacher·pupil

(ilSGlISSI()f)S to facilltato tho dtlvolopmont of mathomunc.u idr-as \.Ind eoncents

tp. 71). III vmbaliDjnu thOlr idoos, pupils' SpoOGhfor solf (prlVl.ltol miff for otnors

(public) function to enhance mathemutical leamino tnrouqh rno\.IIWln 11l1lkmg

acuvrtv, FOGlIsmg mom broadly Otl otassroom eJISGOllfSO, tho authors ot NCT'VI's

Prof('sSHmal StllmimdH tor TOllt:1l1l1!l IVldtilUIlIdtlG8 (NClM, 1991) lIfOllU tlhlt

'disco.use ... IS centrat to both what atudonts loam about lll.tthi.JIlllltics as woll as

now thoy loam it' and dovoto two stundurds to touchers' ami leurnors' discursivo

roles Ipp. 52c54).

Wlliln thorn are difforom;os hotWOIHl tllOSO national nronosnts, thev shur«: (a) a

eonunrtrnent to t:omnllll1H:attvn (:nlllpoton<!O ill muthomatics. (HId IHmC(1u hruudor

view of what t.onsututes lllilthem,!tH:al knowimioo nmi couuiot Ofll'O; (h) all
\IIHlorsti.IIHIIIlO that stvtos, modes and means of comnunucatton ill matholllatiGs

7



Moreover, as it teacher educator. I am lnterestud in touchers' knowlmJqe ot their

pracuco,

soconev, the fOGUS on lang llanO (and SfWcifiC[llly teaohers' knowlvd[lO of this) ill

this itUcJy does not imply that lanUlliJOll is tho only fta:tor III mathomatics IOllrfllllO

In school classrooms. Teachers and tournors harness a rtll'UO of rosources. both

matoriul and symbolic in their rnnthumattcs classrooms. verbat ccmmuntoatton is

II koy resource in classrooms, hut it obvtouslv works tClnothor with visualisation

and acnon (Vygotsky, 1978). Tho torogrllUIldU1U ot lilnnuane Iwro lli both

apnroprtare for, and nocossurv to, a focused study.

3 WHY THIS AND WHY NOW?

Havtng sot tho scene for tlw study, I now turn to its rattonato, In tho rest of nus

chapter I wili discliss why tllll' study shoulU no dono now, why It rocusos OJ)

teachers ruthor tnan teamors, why soutn Africa is an upprcpnate and gmloratlvo
sntting for tho study and why I} focus on mntnomattoa is approprtato. In

Hddrcssin{1 triose quesuons, I also provido a critical review of tilt! hrorature

portllllllf)H to my flUlu ot study. I (!oI)Glu<lo till' Glldpwr with a discusstun 011 tho

umuanons of tl:e study.

3.1 Why now?

ROGont developments 111 mathemaucs cducano. -. with a particular focus on

llterature and research ill tho fiold of mothemunos education lll1d !;muu,IOO, reveal

tne portillenco of my Wl,rk at t1l1B[uncture.

3.1.1 Currant curriculum initiatives in mathomattca cducatton

DlHlhllld~i lit " rdpl(IIV (;11(1I10i1Ifl, illt:!, 'd'lingly tocimoiooisod world and glob,11

Ct:f1l101llY huvo loti TO udvocnev for n(iw'Iltional systems that will prmiul:o initiotiv(l
! .
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amonqst touchers and learners) is contro sttlgtl, involves both appropriation" of

cutturni knowltl<loo and dovclopmunt and Ghangu in human consciousness. With

Itlnouogo as a medium of comrnuntcatlon in school. tho natura and qualltv of

communication in tho classroom wili ~ignifiGantly shape tho dovotopmant of

mathematical knowlodgo in loarnors.

The undorlying assumptions in tlus study are that (ll) teachers nro knowtedqoabla

about thoir pracuco, (b) touchers bUIld thoonos Just as much as rhocrles build

teachers (Lavine, 1993): and (c) from a perspective of II social theory of mind,

teachers in multilingual school contexts are confronted bv sltuations that might

otherwise be taken for grunted and munagE: thoir teachmg and their ntultlllnpua]

envtrcnmonts as part of tho complexity of tnachinq and loarning. There is

tnorcrore a lot to loam from teachers' exportonco find unoorstancinqs of thoir

praettocs in thelr multilingual settlnqs,

An underlymg long or term rnouve is that an moreasod awareness of the dynamics

of langlltlgo aod matnematlcs in school con contribute to teacher education. What

teachers know, both consciously ami tacitlv, is a crucial otomom in any INSET (in

service oouccnom practlce. If INSET is to be otrecuvo it needs to bo informed not

only by policy but by knowlodgo ami practices on tho ground. My I~opo is that

this tllOSIS will usofully inform rnmilornati,,8 Wilcher ooucauon in gonoml, and in

a domocmtlslno and GxpliGitly llIultilinOllol South Africa in purtiGlIlar.

Them are two nocossarv boimdarn». to this study that rcuuiro oxplicft mention.

Firstly, while thiS study is ultimmely conemnod with learner access to

mathernutical knowl{)(~oO, learners are only indirectly part of the study. It is

hoyond tho scope of one thesis to oxanuno tho dvnamlos of mulcilingual

clnssroom« and muthemntics loaming in illl its taeors. Tho focus hom on teachers'

knowledoo is 0110 way into tim issue. This route is appropriaw lHJG(llISO, (IS I shall

arnue. teacnors I knowludno in tho field roprosonts a (lap in current lttoraturo.



Tho point of this etaboratlcn of my own Interests and Urowtll is to show so lIO of

the Insplrutlon tor tho study of teachers' knowledqo of thofr pructicos in

multilingual mamemattcs classrooms reported nero. Tho multillnqual olass.com

(;ftwrgod us a site demandhuj further study within a wider context wnere

mathematics, and its loarning unci toachinq, wore bpillO rolntorpreted ,IS social und

cuttura! processes. and whore teachers wero roqardcd us tho reflecttve

practitioners and curriculum and knowledge oroducers that they are. Together

these constltuted the starnnq pomts of my study, and have both shaped and been

shaped by its processes.

2 AIMS, THEORETICAL ORIENTATION, ASSUMPTIONS, MOTIVES AND
BOUNDARIES

Tho aim of this research IS to lnvostlquto, that is, to describe, analyse and explatn,

some seeondarv rnnrhomartos touchors' praotlca! and theorettcat knowledgo of

those dimensions of their practlco shaped by particular multilinqua! scnoot

contexts.

Tho spoGific research question that guidos tho study is: What is secondary

teachers' knowledge (both conscious and tacit) of their practices in multilingual

classrooms?

In grappling with thts questlon, tho study (lonortltos Q thoorottcul framowork and

languago t!lth enables doserlptton, analysis and oxptanatlon of teachers'

knowlodgo. Whilo theory gonoration is part of the research process, my study is

underpinned by a soetat thoorv ot mind (Vygotsky, 1978: 1986). This thoorcucut
onontutlon IS olaborotoc in cnnotor 2. Vory briofly, knowlodgo is understood as

sltuuted (Lav(l and WI.)'lOor, 1991) and socinll·~·and outturullv modiutod. !.nnUlH10o,

or moro spncifiGL1l1y,speech, is a kuy mndlattcnal moans (Wortsch, 1985; 1~91 a),

tntorsublecttvrtv and uitorporscnu' cornmunicntlcn oro tho 'drivino bolts' of tho

devolcnmont and structure of humun consclousnoss (KOllilill, in Lorman, 1996,

p.148)' $(:1\0011119, n sllot:ifil: tniH:IlillO and loamillU cuntnxt whuro ~pom:h (talk
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Not surprising!y, teachers ill my CtHJr!WS shared mv !JrOWIIl!J inturost ill

conuuunicattnq mathemutlcs. Working from the assumption that kllowlodg~l !~

situated, made and not givon, my snmlnars illGludod critical ongagornont with

matnomuncs cducutton tirer.iture rulutn<J to tho conuuumcanve and cOOllitiv(l

runcnon of 'talk' in mathematical monnino, rnakinq; tho spoctttcltv of tho lallguugo

of mathomatlcs: and studios of blllnquausm ancl mathematics lomninn.

Each year, with each now g;oup of students, tim p st imorastll10 sesstcn would

be th» one which grappled with tho challengo and effects of having to

conmumlcato mathornatios in Enulish when tho main languago of most learners and

teachers in South Atrtcn was not Enolish. Etwh toachor hod a story to toll, either

from teaching in 11111ltilillQualclassrooms or from his or her own Inarrllng of

mathematics. In a soclo-politicc' context whom English remains the primary

ILll\gllOgO of govornm'JIIt and commerce and hence tho longuano of power, tho

teachers' storios revealed sometimes contradictorv assumptions. For example:

Imiming mathematics in English is necessary, especially at a secondarv level;

Imnning mathematics in scnoot in 0 longllago that is not tho rouohors' nor pllpils'

main languago places additional ami complex dumunds 011 touchers and learners;

mathemancs is difficult for ovorvone. lrrespocnvo ot spoken langllage since

problems of undorstanding havo more to do with tho mathematics itself and not

With Engli.C)has the InnOliago of instruction; langllllOo IS loarnt tllrulloh WH), thus

learners nood to bo made to use English ill tho muthomancs cloe.s.

Yet, dosptto the umvursautv of tho stories and tho assertions that loarntnq

mathematics in English whilo loarning to speak Ep!)lish was II significunt challonou,

the dynamics of this clmllongo woro otuslvo, oithor too emhedded in toachors' tuctr

knowlcdqo or loss of a problem than thov artlculated. This olustvonoss WdS

rotlOGtod not only ill tuachors l.HlillU unnblo to spucitv tho l:lwHpnnes, out ulso in

the absenco of a rr.ultilmquu! focus II) tho nctton-rosoarcn activities thoy chose to

Garry out au purt of thoir GOmBO reoutroments.
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Those shifts in my own oructtcos and intorosts occurred within the turbulent and

contradictory macrr- pohttonl climate in South Africa at that time, thar is, tho fivo

years prior to tho change of novorlllnent in 1994. National cr.rrtoulurn initiatives

developing ill South Africa reflected international trends. For exumplo, mow woro

atromprs to gonoruto, particlJlnrly in primary mathemntlcs, Q more learner-centrad

and ,"mblom bused curriculum. aut national syllabus development remained within

racially segregated apartheid structures and effoctively controlled by 'whttn':

National Government. Draft rnathcrnatics svtlabl for ull race and languago groups

dovolcped between 1988 and 1992 (sao, for oxampto, DEC, 1990) wore based on

research in predominantly white, resourccd classrooms whom till! language of

instruction was also tho main' langlHlHo of both learners and teachers. Yet the

malorttv of South Atrican classrooms are characterised by a range of main and

additional lanuuapes that toarnors bring, and by a situation whore roamers' and

teachers' main lon!]uago is not tho limgullgo of lnstruetion. Tho tack or attention

to language and olvorsttv in those draft svllab! was not only a function of statutorv

apurthold, but also rettecrod an underlyinG psychological porscecttvo that

celebrated a selferogulnting, I e logonisod (and nonce uscontextunlrsed) acttvo and

creative teamer. Moreover, teachers hod no format roprosontatton on syllabus

committees and thus little soy in syllabus dovstonmoru. conflrlning the statu" of

South Afritilri teachers as irnplomentors rather than dovoteonrs of curriculum,

While I welcomed tho oncouraqoment of more activo, meaningful and learner-

centred mathomattcs in school that WdS ovidont in those nutlonal curriculum

iultiativcs, I was frustrated by their llnderlymu thooroticl.Il oncntation tllat, ir, ty

view, urnttod undorsmndinu of tho ccmploxltlos of teachlnq. I shared with munv

others \.l nrowing anqor with ccntinutnq iIIogitimato political proeOS80S and their

()xpli(;it disrogard for tho diversity of clnssroom contexts that compnso 80110011110

in South Atrlca. And I was oxasporutnd by u svstem that continued to dovatuo its

to"chors.

2



CHAPTER 1

THE PROBLEM:
WORKING IN MULTILINGUAL SECONDARY Mt'.THEMATICS

CLASSROOMS IN SOUTH AFRICA

1 THE PROBLEM DEVELOPS

My engagement with many mathematics teachers from dlverse backgrounds over

the past momentous decade in South Africa has highlighted tho challenqo of

w~rking in rl1ultilingutll1 olassrocms, Yet, while teachers tulle about this challenge,

its nature has remained elustvo, bogging further study.

Tl10 precursors t( ,)onotrnting tho conundrum of tho multilingual mathematics

classroom in a politically chnrgod South Africa were two parallel precesses in my

own teaching that reflected develcpmcnt and debate in mathematics education

mtornattonauv. In my seminars. I worked with mathematics teachers to develop

a cnttcat understanding of sohoot marhemartos as a SOCial, cultural and political

process. I wanted to challonge conceptions of learning and teaching that placed

success and failuro in school mathomattcs sololv within the minds and abilities of

oithor individual roamers or toaenors. At u mom expltclt podugoOiGal tovot, I also

worked in those seminars to interpret and apply notions of Ieurnor-controdnoss and

empowerment in tile mathomntros classroom.

tearnor-contrednoss and mathemutlcs as a cultural process toqothor expose the

limits of teuchor-contred aporouehes to rnathemattcat learning and of tn1Jting

mathematical knowlodOll as procedural both of which still domtnnto mnnmmattcs

elassroom praotlcos. A shift to toamo» oontrod upproaches cntnus more

commurucunvo- and languago, rich rnathomattos classrooms. As a result. I occamo

mom und more tnroresroo in langlltlOO, culture and moaning in tho loarning of'

mathematlcs.



nut hteWi 011 IlIUlrlhllOt"d t:lClS5W0I1W. /\ t;{;wm;ultw dlly mtom wd ~IHHlt of tllo

threo dlllliJllSlonal dYllllllllt: ot n1tltll(~nltltll;~; IOllrlllll!) III IllUitlllllOlhl1 elw;srUOllt!:i thu-.

makes an important uuntnbutiun to tho important fldd of muthomutics nducanon

llillf 1;1I1(1t1l1Hu.

4 WHY TEACHERS?

Toachors and teacher educators are tho audiOlwo to whom 11I0St of tno Idll!)lJ\1[Jll

t:lr,d ',.athematIGs (\(illG\ltIOn hteratufO IS adtfrmlsod. 1'ho·;o text" Wllti) III a Gall fm

tlmmer awareness of IllnUUJ[J(~ISSllUS by marncmancs teachers, many gUIri!! as tar

us to suy that mumornanos teachers should atso he lanouano t(J(wlwrs (for

examnre. ~OPPI 1989; StepIJofls 01 ai, 1993). What is rolliarkllbip IS that fow

appear to be concerned UlfUGtly with Itov~' teachers tnomselves make sense of the

folation~hlp uotwccn IlH.ltiwllldtl{;S toaehinn and 1,1I1tJUOno,

Punm (1987), tor example, curotuuv exommes tho 1~:moua90 usod nv toaot.ors III

matnornancs elasses, but not how teachers undorstano this lise. Tho touchers'

VOIGO IS hut a whlSfwr III rhe texts rtMowmi hore." A8 more and mort'
elt1ssroorns nocomo 1l11lltlhll!)lIal sites, us arouments 01\ tilt' III j\t'f,H. ot il rIG"

t:OlllllllllliGlltivo classroom cutturo multiply. nnd as langlla!)o and eoueanen policy

deuwl1stratt>s u stntt III fI'OdrdllltJ IlllllllhllOlll.l1 eld~;SrOO/l1s as res(JlIrt:dlll dnd nor

problematic. teachers' knowloutlll of till' Il\torrelatt'dl\t~8S of I1lll1llomatll~B luaflllllO

wHf IOllgllunn uccomes a uernuent area of study UIIU of pmtiellilif intnrn~lt to tho
mlltllernatJ(;~ te,u;hm p,hH:lltlll. What {lo tl'tll:l\em lm{itmittllHi nus rnlatiollsilip to

lll'~ How lIavn tllOY (;01110 to this Ulll_tu~ltamlilln? i\nd what 11110lltho tho l'tWt:tR

lIt tllolr undmmnndlll!l en tho praGtI\:m~ ami tho matuomaucul IOllrnlll!l llIudo

j}(w5Ihlo?

It

r;v\~ry (~IIY, tthll:lH'n; III South [\IfH;.t (,ItHf III numv uthur t:lllllltrltIH)' 1lI111\d1JUtllOir

IlIdthulthltl\;1; to(lCilll10 III 1llllittlinnUIlI ~iottlllnS. Stltrtlll!] With wh.u thuy havn

h\lI'llutf lind what tlwy IHIOfltlStI Illllkwi ~ltl(l(I H)lHHl. TluH It! nut til ~'lInnuHt tllilt I



lllatlWllldtlGB or aliUIHllC1j thnm. Tuaohor 1 'nollerally Pr<JSOIlt'; intormauon and

develops IdoaH 11\ Ennhsll and thnn provrdes iJ mow hush: and loss (Jottlliod

trunslanon in Spanish'. studunts work qulotlv and indopolltiontly. A group of

Svanish spollkino students IH scnurvtod out and the teacher's tnturaetions wIth

them uro restrictod to GllWHlllH acnvnv III tIll: forlll of, ',IIItIIl(1. 111GOlltrtl.'Jt, III

Teachm 2'8 classroom, thoro IS 0 oruut dual of talk uotweon pupns and tho

teuchor, and It is p. edomtnrmttv ill Sp~mish. The toucher SOilOS opporturutios to

'(mgug;) her students in matnematient talk and thinktnq' and Khisty arques that

these differont commumoanon precesses givo out two vory dlfforollt messages to

HlsJ>llnlG students. In the first class studonru oro bojn~J told IInplicitly thilt thoy

cannot really participate In mathematics. In tho second tho iltlVliod mossago is just

tho opposirc.

Thl3 account of research into tho rolut1oltsflip uetwocn mathematres and lantflKIUI:

reflects Ellurton and ClpmentR' (1991) WVIl\W of tho flolli \IIl(j WMIItUllt ulaun tlhlt

tno ftplu of lallouago and mmhOfllJtiGlll oououuon is tragOlolltcd. disporsod and

Infused with dlvorsn emplltlS03 ami assumptions. Mora portinontly, nuwever, this

n. Aw sumwsts that tno dvnnmros of tOllchmg and loarnlng muthernanes III

multdmguill sc;:wol elassroen« is throe (Jllmmsional. It IS not SImply about aGDOSS

to tho Im10lmoe of lourninn. Nor is it simply about access to tho (EnOlisl)}

'lllltholllrll :;8 moister. Rather, it uppears to llo about how meso mtorsect with the

cutturat ."oe08808 that constuuto schout mathemnues tOl.iGh1l19 oml IO;UllUiU.

1\') sun, up: In lllotlvntil1fl wily nus study 8110\llt1 (In 001\(\ nnw I huvo mUlIu<i that

tocom curncuturu (foveillpnlllllt initl'.ttlV(~~~mIV(I(!llto more eOIllI1lUIlIG.ltIVO

{jltl&~rooms. A ureat doal of IIlfluolltinl rf'~Jonr,:1lthat supports more conuuumcanvo

(;I;lsmoom:, has. however. taken t:OIllIlHI lIcation III ctassrceuts for ornntnd.

Rm;oarcil that dmm prohlnlllatiHo tlto 1:lIHlIllW11Gatioll ot llhltlwnwtiq Il;w tHluun,

hut it appears that only ~iO{:IOGllltur\llly inhJflllOfi StUdl(l8 G(lI\IlPGt elliturally

ernLlpddml GOllulllmiGutlvtl pi.lttrrn~ ami fllilminm; with (1(:';1'88 to tlw mutheruuncs

rnonilm III all oxpltwt bllillOWll {!(mtt ,><t, Moroovor tilm 0 appear to be no mmhos
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Two recunt mathematics oducatron studms III !)lhnguai settings, !loth locutod III a

socroculrurat .nnowork. do address tho comptexitv of aGGO~f;to EngH:;h and to

mathematical discourse ill oluss: oom uracncos. III addition to Moschkovtch

(1996), Crawford (1990) and Khlsty (1995) ale '11ll0l1!) till) f{~W !itu(jlU~j nut

offoetl\dly onOllOo tho complex lnteracuon between bilinquulism and mathematical

Illarning in ctussrooms. Crawflll Ii -xnmmes the pC/tontial of now educational

soltware to chango tho social orqunisution in ellls:;roollll.: with AhoflOllltil students

in u positive wuy ISO that langllllge functions to inform students about

matnemnticat contexts'. Using a Vygotskilll1 tramowork, and thus that 'Ianguago

IS, par cxccnoucc. till) mnduuu tor the socia! eonsrrucuor. ot both socral and

physical realities't sho shows that learnors who speak [I t.Jifforont ItHlglKlOO from

tho languugo of l(laming aro not simply (hsadvanwgoa by a l~wk of nroftctenev 111

tho languugo of !ollrning. Rather tlGC(lSB to morhomauo« loamutH It. how such

pronerencv interaocts with access to tho Enuhsh ll111tllmlutleal rO!1lmur ..HIwoll us
to uulturat processes in tho classroom. That i~. cunurat processes play a

tundnmonrat role as pupils .;vorl( to access mathcmutre.rl English.

Khisty's reseurcn confirms tho ettocts of culturul processes on fllJtlWl1llltiGal

learning Hor research tocuses on tellehlllO processes in primary (second and titth

gwdo) classrooms if! tho USA with ~111oablu lIumbers ot Hispanic: JH.lJHlsand fully

biliflgual teachers. It too draws on SOCIO lustortcat psycholoOY and tho Critical role

of social interaction in learning, as well us on Cunuuins' work and tilt) importance

of Eng!tsh dnvnlopmont bt)lllO illtonri.lted with m:ntimnw 8kill dnvelnpnlOnt IGAl,P)
and on Halliday, whom shu 1I1tf'rprets the l~iS\le mmOlllHhll!) tlu- Il\\lthellldtll:s

mOIster as not lyinO III tho ron istor itself but ill mmhomaticnl toarnors idolltityillU

llIt1tltomatiGs with its lan!luano.

Khisty Idnntlfius un(J contrasts two (Iifloront w;whlll!J urocessos, wtuch i1111~trat('

how talk or ,thsom:n (If talk OIt1mr dr;IWtl HOGO!HI nfmlo pupilH etosor to

Ill1ltlwllIutln; or illtl!llaH'}I them. TI!IIt'iIl\' 1 '~J('II('rally prt\HOllt:; IIltmlllatlon .1Ilt!

duvoloPB Idum; ill EIl!lIlSh \111<1 thou providos 1I "lOW tmHi{: .In<i Iml~~ lfOtallnd

l I



HL shows how teachers theruselves use French, dcspiW thorr own languag"

(jifhGlIltl(Js, to ensure pupils tll:qlllrt! It. At tho S(lIlW nmo, to meet tlu: (jOI1HIIHJ of

illlpdrting knowledge, thnv often resort to other liIl9umti{; pWGtlGllH hku Godu

switGllinn m order to sunnort tho COIlGOptdovclopmont lind culruru of lourners.

He concludes nv arnuinn that etHle Hwitel1lllB IS not sOllluthill!] to 110'toteruted'.

It should ruther bo official poliey. ThiH is reflected III South AffH;a'u current

multilingual oducntron JjoIiGY.

Herein uos tho rub. What does oodo sWItching mean III Itlu!tthnuual mlltlwmatl(;8

contexts whore pupils am not only IOdrllmo III LI ItlllgulJue thut I~ lI'lt their nunn

lanfj\laUo, but witlun a classroom SOtWlfJ whom pUJjIls bring a ranoo of mum

l;:lIl!JlIagos? Desfllto o nrOWlllo tocus III lalluuago {~dlJGmi(!non 11lllltihnguahsln'4,

no nteraturo in rnathcmanos ooucauon und I,UlQUilgO llPilOan; to mWwss tllo mom

complex srtuunon of rm.ltllillOllal ctassrooms.

Moreover, tho Gurnplllxltws ot how Illl.ltilOlllatll:,1I IOJflIIIltl III IHUlt1hnOlhii

classrooms is resoorenee. and hy whom, oro thrown into relicf nv CUlllpboll's

study of a grodo six mathematics class In P;JpllO Now Guinea (1996). C'ampbull

attempted to un<ferstuml trom ;: 80cmlintlw"jtlG POInt of VI(lW huw tl\!' tl'aehol

works to dovelop mutlWffllltlGal oiscourse with 11mpuplh; III ~I\u"nh. Ho snows

how tho toaenor has hor pupIls say In words that 'number sentenoes cxnress

Gonlplotl' ideat:l about numburs' Ulld 'sot semencos express Gornph'hl Hhl,1S ahout

sots', Throunh an nnalysis of the t;laSSfOOIll fllSGOUmo C"'IlJ1l~ull';llows huw thu

toaeher works sunutmneoustv with mathemaucnl amI Enohsh IlUlHlIage

dIIVOlt!pmellt. To a l1IiltherllatlG~l Od~Wiltor, however, uus mudy u. !rW.ltratmU. It

is hard to M~O wllUthOf IIl1d how !lupih. "traGII lillY Illathpl1IiltwlIl 1111'lIlIllIn ttl Wlhlt

tlwy am saYlnn III (~nnh~;h,whethm whilt thoy Hay e.lIIllllc:ts III IIny W\lY wltll hurnt}

atilo to <listll1Olllsh uotuat mathemunout and set sonroncos. Tlltw wlllio Cumplioll

InSi!(ln:hwl what w,wlwn; Illlflllt dll til dt'ill wltll hoth ESt h\trlH'U. ilfHf tl1PI(

ilC\llIISlt III ot fI,lItl1UllldtH;\l1 thSCOllWU, 11I~i~iill.IO"IIUlll~;t1C hleWi ttl'I'II!:' ttl Pfi~Vt·1\t

illlY \~rlt";111,IIHllyms 01 tllo ltI\lthullldtlf;lIl euntout 11\ HUl I\\~l~;(lllItsolf.
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tJlhl1HlldilSIlI i.llld blhnuual education, Bakor (1993) orgtlos that dot.isiullS 011

IJI1BlltlfjO dHIII;e aud usn (III tonus lit b(}tl! medium illHI messaUI1) involve (;OIltplex

purposeful aetlvlty that IS sImultaneously social. political and psyclio(oOIGal (p. 151.

... (clmle SWltc1ilnU has moro than hllgUlstlG nrouernos ." (thoro) aro
unportant sOCIaltIIHSpower aspects of sWltchlllg between lilIlUlIll!]O,
as thoro are nutweon SWltchlllg notween dmlccts and rflWStors.

(p. 77)

Cm!t\ sWIWlllnU WdS a salient feilWW of the Burundi GllIst;ruolns 111

N'Jilvlphi"anIlYo's (1994) study. How, classroom uneraonon involved tho lIS0 of

thJth KlfUlldl and French. TillS ISnot slIrpnslIlg {Jlvon tlhl· Ndayipfukmmyo's focus

'~ {If} ( 'ade 5 ch]sse~, when the sWltGh from Ktrumh to From;h as medunn uf

ueuon neours. illls SltlIutil'n IS sunuar to the South AfriG.II! i;(lntoxt where.

whif'f tlJmrthlllu t\(JuCtlthm P{_lIl(;Y. tho mOJorlty wow eontronted With a mom

pft".tll1mus mmontv I,)n~'Jane and a swueh over III year five of schooling to that

ianuu.t[Je as lanuuagfl of In~trll('tlon. NUllYlpfukllllllYO askou how tcacnurs unu

,WPliS moot tho oornmumeunvo demands of classroom lifo. He found that

llliltllemJt!t;S l{JssolI~;that nuunlv IIlvolvml tim completion of exercises wore Garnet!
out !)Imnl,; III French. In eOlltr~!':t, III lessons whrw IIOW {:oli~epts wpm mtruulIl:mJ

",,0 (\ great doal of demonutrnnon and explanation were mvolvoo, ho found that

fit was In IlfaetiGo 1I1lJ)ns~lhhJ for teachers to handlo 011acnvines IIlvolved V' tholJt

resortlllg to KlrwHh'.

It

SWIt{:htn!l to Ktnllldi thus taGllitatos learflllig and he gt'(~s on to mgue that code

f,wlt{;lunn IS II poworful rofloGtn)ll of the wavs tile toacnor and tllO loaruers medratu

tno conHlIlmlcatlvo <lOlllllflds they faco III tho Irnplomontat:on (If tho curnculum.

(<':O(JoSWIt(:hlllB) plays \l GIlHaal win III WGOIIGihnO two (;(\l\tr,HilGtmy
dem;lIlds 11\elussroom interuetmns: IlSIIIO KlIltn(it in (ItmHlIlw whore
f-relH!11 IS t'xpm:wcl, to emam~ IllldpHlt;:II\(JIIlO: atmitllH With tllo of !twal
polley that roqwms tile tOl:II~hllln of Frmmh (p. 91).

t,. \
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poSsibilities for teamer contusron of tho overvdav and mathematlcs rogistem un tho

uno hand, and between the E~nHJjshand Spanish mathemuncal ro!)i!:;Wfh on tho

other. 'Students leamillU mathemntius III thcso two 1i.IIIUlltlgoS wuuld need to sort

out not only the differoll(:es between tho two reuistors, but tho curruspondencus

between tho math rcmstors III tho two IltrHJuanes ,)S woll' (p. 28). HOWOVOf, she

Hoes on to contend that a d.s(;ontllluity llIodol, III Its tocus (11\ tho cuntuct between

rer tsrors or languages as an obstaclo in Icarning mathemaucs, fuils to consider

siu anonat resources and thus 'easily turns into II modo: of students as deficient'

(p. 301. Mosohkovieh mnues instead for a 'snuateu' modul whiGh shu nlabortltf\l;

through two secondarv classroom onrsodes whore the learners' first IJllguilge

(Spanish) is harnessed as a resource for 'partiCipating in mathematical dlscourse

prucncos' (p, 321.

Wlule I aqroo thllt some of tho resourch cltod ourlier docs work trom a deficit

IlllJdpl, I have also mglled tIHH a disconumntv modol IS not nocossantv a deficit

IlliH.tO! at nil. Instead, It IS a conununv rnodct that Illluht well have dim

eonsrauonoes for oqunv lind access in mathemauos classrooms. Howovor,

MOS',I~kovich's argument that any account of learninu must take situational

resources Into uceount reson.uos with SOGI{l GlIltur,JI theory ,lIltl tim tht'orntIG ..tI

fhllnewor k developed turthur m Chaptor 2. I aoroo with MOSGhkovlGh that

ox planations of l1111thelllaticul IOllrnill{J i: hilrnt.lual elassrooms must extend bovond

lIGGOSSto the larlnuago of mstrucnon lind i.U'GLHSto mathomatical (fisv)lJrsn hy

hOlng situated in llIutlHlIlmtll;al dlSl;Olll SO prlll:lll:OS tn ctussnnuu«.

•

MO!'GhkUVIGII's study rosonatmi with tilt! fow S()Giollll!JuiutH .• studies uf code

SWItt:llIl\n III 1)llInOlial GldSmOWlIH tl\lIt lIu;ludo \I spmaflG touus on llIutlHllllat,(:t; (for

oxanmto, NdaYlpfukamiyu, 1994). emit! SWltGl\lI\!] rotors to tho movement

uetwonn two limnllllfl!~S. Co(jn ~wltc:hil\!J inGludns usinO lliffment 11.1Il!JlIilUcsin

dlfti'rf1nt dOlllilllll', for l%1I11pli\, [~I\tllIsh in fml1ldlultm;l(;tlol1!' ill tllo dil~i!irll(llll, hut

'Hit .mywhnrtl niSI'. It aim) 111t:ludI'SII III~rSllIl lISln!1 (flfh·rt~l1t lill1!1Ua!w!, wulun one

dnm.un. In 1m_ ilta:nmllllie mul hrniHI ilGt:lUmt of rOs\'ilr,:Il ami dohllW on

Hl
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settings and thus lill,it our lImjmstamlino of hilingual (:duGiition ilnd muthemnttcs

learrllllU '.'.

01110 awJ ClJOVDS (1987) provide a usetul unalvsls of marhomatlcat languilgu and

suggostions for mathemancs teachers in hilinuual ctassrooms, Tlloy IIIWltruto how

mathematics toocnors call uttond tu the language dovetopment of ESL leurnors.

and conversolv how ESL reachers can includn matnernancut languago into their

loamino support pronrammos. Dale and Cuevas focus on access to matbematlcm

oiscourse and tnis resonates with recent nrgullionts that Ghallenge populur viows

on curriculum rcrorm favouring rotovanco and the everyday as tho route to more

I1woningful SGiOIl(,(l and mathematics loaminu. Such roform, it is mgued, is

eronusod on a contnumv mooot that wishes 1I\ my uoundurtus between ovorvdav

and school kncwlodco. It is thoroforo potonnnuv drsompowcrtnq and can

madvortontlv prevent ltCCCSS to rnathemnttcul discourse and science curricula

(OowhnO, 1995; arookcs and Brookes, 1995) by not providing explicit

opportuninos for dlstingllislwlg ill\d acquiring school mathemattcal discourse, This

argumont can be linked with Cummins' dtsnncnon (in Buker, 1993, pp. 138·142;

m Oalo and cuovas, 1987) t.otwoon basic rntorporsona! communication skills

(SICS) and cognitive aoadenuo 1,lngllllf]O prottorenov (CALP). BICS lire langllane

skills used in mtorporsonal rotanons or in informal situattons wllwi\) cxtra-hnqutstlc

and linOllistiG context provide rolativ;"y oasv aCGOSS to moaning ttho ovorvcav).
CAL? is tho kind of 1,lIlouano proflGbllGY rnqlltr!~d to muko sense uf and lise

ucadorntc Im10llugo in loss oontoxtuallv rif!h situations. As cummmqs suggests,

alcs aro relatively easv to ucnuiro. CAL? is mom diffiGlilt. takes lonqnr and

requires oxpli~:it to:lchinn of thu 1,1Il01lilfltl 11\ tlltl acudenuc context 11

•

Moschkovlch (1996) argues 1I911inHt the 'discantin.lity' modol rettectod in

Cummins' distill(:tioll between SICS I1ml CAL.P, and ill tho diHtillGtlvO otoments of

a ntlltiHlIlHltiGS rogistm. Fmm hut I! tllmi(~ pnrspucuvus, slto arUIll1H, IOllfllillO IS

soen i!H Illilppill!l 1ll00lllinns across mnlBtllr or lallflullnO clisGontinliitiob. Drawing

(111 til._, Spallish 1~1l01iBheor!tllxt (It many USA olmmrtHlI1m, Hilt) af!]1I0H that tlwrp ure
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bold in plaein!) this question back into mathemuttcs OdUC:Llti(1I1Dnd Gauti()1l1l1tJus

agwnst ri(!lel polansutton.

3.2.2 Bilingual education and mathematics loarning

Zt1PP(1989), Durkin and Shiro (1991), Clarkson (1991) and Stephens ot al (1993)

take up tho issue of ullinnualism and mathematics learntnq, muuing that

bilingualism per so dOGSnot impedo mathenmticat lourntnq. This fiold of rnsooron

has drawn extensively on Cummins' research (in Bokor, 1993, pp. 135,,146) which

distinguished difforent levels and kinds of bilingualism, and snowod a relationship

between Iearrunq, tovots of oroncloncv in both lanquaqes, and tim additive or

subtractive rnodol of bilingual educatlon used in a school. Bilingualism per so need

not impodo loarninq. as is shown by Fntunwa's (1975) lnterostinq study of the

success of Nlgoria's cxpertmont with mother tonque instruction throuqh tho

primary school and tho simultaneous dovotoprnent of a second lauguBgn prior to

switching language of Instructton. secada's (1992) ovorvlow of research on

bilingual uducatlon and muthematlos achievement supports this claim. Tho studies

reviowud by Sec ada Sllonost a signifiGilnt relationship between tho dovolonrnont

of languago and achtovomom in mathumatlcs, Oral proficloncv III English in tho

absence of mother tonquo instruction ....-as noqatlvclv roluted to achrovomeru in

rnuthomatrcs tp. 644). Hence tnero appeur to be slglllfiennt benofits to mother

tonnue instrucuon,

Tho tocus of the ros{:lIrch rooortod by lopp and others is on Gonnition. Tllo

studtes draw primmily Oil psyclwlin_quisti<: thoorv, and focus on concepts,

conceptual structures and cornpnruttvo portorrnuneo studios. 'Problems' uro

louutod in tho lournor. rofioGtIl1!l a doftmt mode: whore it is learners who need to

GIHlIl!JO to fix tho prohtem. I huvo ulromly mOlled that much of what wo

ucecmpuah in sohools IS framed morn by cultural ami social practices than

cognitivo structures. Tho studros by Zopp lind others oro cirGlIllls(:ribod ny ;:1 lack

ot nttolltio" to tho dYllilllliwl of hihll!lllnlimn IIml nHltIHmliltlt:~ h~,trI\lI\U in classroom
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Pimm examines tho dynamics of classroom commumoution. but ac;kllowloclgns {hit

he has not addressed tllo uddltlonal demands of nurlttliuquul otassrooms, and tho

complex social and lntullectunl problems arisinn for learners 'attoruptlnq to loam

mathematics throuqn a languano that is not one's moth or tongue' (1987, p. 204).

Thus, whllo his metaphor is that looming rnathomattcs is liko loarning a (second)

languago, he does not address the related Issue of lo~rninn In a second languago.

As has boon mentioned, MacGrogor's (1993) study shows SOllW particular

difficulties ESL students experience with mathematicul expression. Sirnllurly.

Cocking and Mestre (1988) and Spanos, Rhodos, Dalo and crundau (1988) have

described Spunish=speaking students' problems in undcrstundtnq muthomancal

vocabulary and in translating from English to muthemaucot symbols. Thus, wh:ln

uccoss to the mathematical roqlstor is an issue for all learners, research suggests

that there is a specificity to tho challol1go it presents in bi- and Illultilingual

classrooms.

Pimm's most recent work shifts focus onto symbols and meanings in school

mathematics (Pimm, 1995), He confronts current polarisation in muthomattcs

education whore fluoncy as an outcome is assoctatod with rote loarning practices,

and contrustod with undorstandinq. an outcome linked to interactlvo, moaninq-

mnking nraottoes. Again, he has not drawn oxplinitly from multilin(junl contoxts,

but doos rotor to learning situations whore through imitation ami chanting, a groat

dcat of successful oulturul transmission occurs. In South Africa, row learning, and

otron cllantmg, is part of the culture of munv mathematics classrooms, and

partrculartv in situatrcns of overcrowding common in Illllny black township and

rural schools. Thoro is good reason to bo ooncornod with tho quality of loarning

that transplrcs in such clussrooms, But wo porhnps nood to understand bettor tho

(units and ootentlats of such pr\l(:ticos. tnnsmucn 0:, tho nnw movomont has

Ghallonood tho limitations of rote lomninn, It mrs in tho ooposno dirocnon by not

addrossing tho dovolopmont of filloncy in mathcmattos, nil important otomont in

IlhlthOlnath~ill compotonco, partioularly til alnohra. Pinun, to Ius credit, has boon

"
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3.2.1 learning mathornatlcs is like learning a languuge

Tile most extonslvu work on mathomnttcs and lanOlw(jc has boon dono by Pirnrn

(1981,1987,1991,1992,1994,1995). In Spooking Matl1tU1wtiGally, Pimm

(1987) explores what can bo learned about mathemattcs and its touching and

loarning in school if wo consldor mathomatlc, as a lannuogo (in a metaphorical

sense). loarning matnomnttos is tnus likn lonrning a longutlOo, und more

suectttcallv, liko loarning a second languago. One of tho useful offoGts of sooing

mathematics teaching as Iml{1uago tonchlnq is tllllt this brines a shift in focus from

form to mearung, 'from tho study of a rule-qoverned ubstruct system, with an

emphasis on written forms, to 0110 of tho aequistttcn of communrcanvo

competence about cortaln objocts, situaticns and phenomena, with a concomitant

oral emphasis' (p. 203). Pirnm's work rotlects tho shift to mom communicative

mntnomaties classrooms. I~mtorms und adds eonsidorably to tho roseurch on

communtcatlnq mamomancs CIted above.

Plmm draws on a wido range of language and leorninfl literaturu, including

Halliday'S socioltnqutstte theory (Holliday, 1978). Through an anulvsts of soloctod

transcripts of classroom tntk and convorsottons, Pimm identifios, describes and

explains the eornplnxtnes and spocificity of loarning to 'moan' mntnomottcuuv
(acquire muthomaucut communicative competence) in school. Ono of his toei

relates to Halliday's notion of tho mothomancs register which is '[I sot of monnlnqs

that is ap~ropriato to i] particlIlar function of langullgo, tonotlwr with tho words

dWj structures wluch express those mmmingH' (Hallidav, in Ptmm, 1987, p. 751.

Tho matbomattos reqtster is thus tho sot of rnoarunns, words and structures

unprourtnto to the pracuco of mathematics. Ptmm illustratos how words like

'differonco', phrusos liko 'lot's assume that', anti sots of rnoanillOs are specific: in

the mathematics ronistor. If roamers urn to acquiro muthernatlcai oonununtconvo
competence. tlwy nODcl to loam to work within the rnuthornatlcs rogistor and

Illldomtan<l its speclfic:ity.
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Australia and the attention Ihlid to tho issue of languagH and dlvorsltv in tho

Australian national cumoulum document (AECCC, 1991).

In tllis section I have highlighted the domtnance of rodlcat constructivist thoorv in

tho mathumatlcs oducatlon cornmunltv and uruuod that boca use communication

and socla: mtornctron uro not tho driving torco in its oxptanatton of lcarnlnq,

research from this perspective lnevitablv takes conununlcation in the classroom for

granted. This is a serious and nrowing lnndequacv, and particularly so in II

multilinnuol context, In answer to Illy question 'Why now?' I tho current curriculum

intttatrvos and related research discussed above suqqost that tho comrnum anon

of mathernatlcs in muitillllguul classrooms from a soclo-cutturat perspective

requires furthor study.

3.2 Language and mathematics

Thoso unfamiliar with tim field of mathematics education might be mislod into

thinking that mathomattes educatlorusts outstdo Australia 111.1'.10 not UOOI1 ocncerned

with tho relationship between mathnmatlos oducatton and longuono in gonoml and

with bilingual learners in pnrttoulur. Not so. 'Mathematics is u lan{]lIane',

•matnomatlcs is like a l':lIlguogo I, 'muthematics in langullOt~', t Illll{]lmgo in

rnmhomancs'. 'mathomattcut I,HlUllage', 'tho languago of mathornatlcs',

'Ina tnemattcat dlscoursus' I roprcsont but somo of tho attempts bv mathornatlcs

oducatcra to eronto all expression that will rottoct apprul,rintoly tilt' intOl
rolationship of mathematics and language. Moreover, sinco Austin and Howson's

ser"linal artiolo (1979), tho complex inter-relatedness of I "lUlWU", mathemancs and

mathematics udliGutiol\ has beon tho ()uj{wt lIt a or ...
tilOorotical research 11.

I of hOHI pmpirielll und
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(1985) (1,'g',IOS that poor intoructlon and verbulisatron III class facilitate

lllathe"Hlticullourning; and Plrlo's extensive study (Pirio & Sd\Wllrl(!"beruer, 1988;

Pirio, 1988; 1989) on tho rolationship between discusslon and niarhernatlcu!

undorstclnding has ccntrlbutoo to an understanding of learninq, but i<> not ablo to

establish conclusivoly any noat causal link between mathemattcut talk dnd

improved undcrstandlnq. SoUl tako cornmunicanon for granted (thnt is thev do not

problernatlsc langut1go as a socio Guttural terce m tho construction of knowledge)

and thus imply tho homoqomsed learner with no diffowntiul access to tho languane

of lsarrunq. An effect of this has boon the production of numerous texts for

teachers on 'talking and looming mathomattcs' (for oxarnplo, Bnll, 1990;

sacknouse ot at, 1992)' whom multllinqual classrooms find dtvorsltv in learners is

snonced, or, even worse, simply ignorod. This is surprising in tho incwllsiflnly

multtcultural urban context of t.IO Unitod Kingdom.

Rocont studtas in Austraua do prcblcmanso conunurueation of mothomatios

(steohons ot ul, 1993}' Some, while not Iocused on multilingual sottinqs, show

from a SOCiological porspacnve that poor interaction doos not function equitabtv

in a ctassroom (Gooding and stacov. 1993; Cooper ot al, 1993)11'; that touchers

communrcaro ditforont mossanos uboui mathornuttos tl) socially ditfcront groups

of learners (Coopor ot at, 1993). Othors ongago directly with ESL (EngliSh second

IllngUtlgo) students and show that students whoso ability to ccrnmunlcato in tho

laflglJugo of loarning does not match their obihtv to reason mathematically me

{1islldvantagod by classroom processes that demand oral and written tvorbat as

opposod to symbolic) communication of mathemuttoel ideas (MocGregor, 1993).

Whilo an olaboratod roviow of hilingualism and marhemancs oducanon follows

below. it IS of noro hero that Austrutran teacher resources do ackllOWIO(Jno ami

nddress percotvcd needs of what are tormod NESS learners (loarners with non-

tnnlish spouktnq lmGknrollllds) (aoc l3inkmoro Brand, 1993; Soli, 1993; ctark.sou

IIIIU Thomas, 1993, all in Stophuns ot at, 1993). Pmhaps tlus rolIUl~tS toss

(h'lllimmGo of radical constructivism ill mathematics eduoatton research trends in

13



CHAPTER 2

DEVElOPING A LANt3UAGE OF DESCRIPTION AND EXPLANATION

1 INTRODUCTION AI\JL1 r...ROADTHEORETICAL BRUSH

Tho pur pose ot tit!' dtaptor m to dovelup a IlIll[J!lllUl! to liesmltH' and OXpl,1I1l

teuchors' knowlod(1o of their practices in nlultilin(Juol mathomuucs classrooms.

What is entailed is an analysis of tho orinins of teachers' knowlodgo and its offects

III day to day classroom nrucncos. Till! lanOllll(lO devuhllli!d I't~rn shapes lind IS

shavod by I) soctal thflory of nund and draws on tho SO(;IOGUltUfill and

sociotustencat' thoorv of Lev Vyuotsky (1978, 1986), tho 80(;H1Inracttce theory

I)f tavo and Wonuor (1991) wld tho lanflllllgo of dilemlHus devulor1o(i bv Lampert

(1985) and Borlak and Borlak (1981). Togothor. these urovure tbeoroncal and

cUlHmptual tools to oxumino tenchers' knuwledge of mathemancs toathinu and

10\l(nll\0 in multihnquul contexts.

Central to a socuu tnoorv of mind is the nonon that consciousness forms in and

through culturally;', SOCially IUHf hlstoncally mediated activity, and within particular

soeial nraencos ', Withlll tlus uonon. liIllBlhl[lO, ami partll;ullirly ~fH~t:dl, It; a k{~y

fTlO(llatl(lIhd mean (VYHotsky. 1978; 1986; wortscn. 1985; 1991 a). For VyooWky,

To undofstall(j another's SIH~eGh.It If, not sufflmollt to understand I\I~;
words WI; must alno understand his thouoht. !Jut oven that IH not
('nullO'! WO utust also know IW monvauon. (1986. p. 263)

TI'w;, ItmgudOo. conscrous-v.s« ami SOIaal context mo IIHlxtm;ahly hnkml. Hence

el;I~,srIlOlll eomnuuucatmn {~Iltatl!; mmp tnun ilL dlt:il IIGy III tilt' 'dllnllll!1O ot

uistrucuon: It reouires 1I1ldmBWndino thm1oht. mtentions and culturut prUGOSSO"

In ,l(hhtltHl, lil)ll(l(:Il, fm Vynllwky, 11m;\I (:wntlHlIll(:dti\l\c dlHI iIlWllt'I:tt1il1 hll\(:tIUlI

(1 ~tIS. p. 7). It I~;lklth tuul, fum;tlolllllH OXWrI\illly, lind WOIl, tllmn<i IIlw,ml \I

kuy lW'tltlitor III tho <foveloprnunt (If I\lnller p~!YGh(lI{)WGalsvstoms (p. XXIV)" What



1b • Thl!i IS not to flll!)nl~gt tlMt tCJchcw th{:m~;elve~.have net wntten JllOut IJII!Jlkl!W <Inti
matlll:.mltlc:), A numbor ()f tl\lthOfS 11\ Stcl)h(Jl\~ et ,\I (1!)~131all) te.:wherc,; ~,uu ,lItiU l:rodlO
119!)1) oNhowrnes from ,I South Ahietll\ IltlIHI)Ct;tlVi),

'.
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I lI~;C 'lIldlll' 1.t"!]lhl!]O III pl. Ice of wlltlt I'. uHell rofmrl'(l to ,I'. "umlt" IJJI~II"I!Jf' Of 'mother
tOIl!)llu·. (l;, n1\lll\ 1t111!]UJ!)lJ 1111(\111 tlleldll!)lIJtlO of urcJtc!..tt lI,IY to day use ,111(1h,uhty f:Jr tile
spcokor. 11I50 'J(f(htlolllll' l'UI!Jlhl(JC to mCJlllo.IIIIJIIJ!)OGllClkcnIII additIOn to tho !;J)CJkur'& lllillli
1,IIl<JU\l!Jllor lafl!:lllaa('~. It thu!J ((lJ)liIGC!J•...oeond' 1,IlI!JU,ltW III d0ll19 GO I ~onow tll(· pr,l[.tIGC!J
11\ tho Applied I n!)h~h l an!]thl!_lO Stll(hc~ (lt~I)iJlt!l\I!IIt at the Urllvcr!Jlty (If tho Wltw,ItCfGr;III(1.
In om t;nllllllcll. 1\lulbhIlBII,1Isouetv. IlItI!lY pelllllf' l;!'eak more tll.lll two l,lIt!jtl,I!W';. where muru
thall Ullt' Illlnht hi. ,11II,1I111.1I1f1IMHO .lIId wlj{~w It I'. nut ,I,IIIfIlIHllllt' W ',11111.11 !IIII' ,I', IIII' -;1'1111111
1.1ll!)I1;l!JI); moreuver. motllm tOl1tlllO I~;110t IIt'lV!,:"lIlly !.yIlOl\yIlIlIW. With I hlllll.lII~II"ltJU

·1 , i lise '\IPf)tOJ}flJtlOI\' hero 11\ profetellc{l to ('ultur.:11 tr.m!Jllw.'J((J1I so at; eo aVllItJ tllIV [ot1!1!Jtl';tHJII
that kllllWII!tlrje I'; ever Gmply thlll:onllttC(t However, I ,1m w,IIY til cur(l'nt ~'IIlIPh!,tlC
(flr:hotomolls atld dOtllllJtlC :1\)\1011.,tll.lt 'tflUl';nll~!;II!l1 W..ldllll!.l' ((1l(IW'1ltHII' h:lhll[! by te"clier,,)
15 IUlCtlS~'lftly teacher Gentre(! ,Imi IIil(f IlId(~tl{'l), Jill! ,.illY ,lIod dll ,lctIVI(Y IIy '("Ullt·t~. III
contrast. IS neccssJJlly lelllller Gentr{~dand ooml Pf,J(;tItO ieJdtlll9 llmlle.lIIl1l1[J 1(, d ~iltUL\tl'~J
acuvnv. Dlffercnt klmfs of knowledge and (IIver:.o C()lltf'xb fClIlIIW (l h.1l1fJfJ{If W\lCII'lI[J
strJtC[JICS <If)JlrOprhlte to the context ami tile de~lIuf kll{lwieifoo

[,• I use ";OfUIHltelleu' 111It!. hwad [;cn'jl', tlMt I!j" to 1II('llido kllowletJOll. ~.ktll!1 JI.;J v':llucr,
t:ommUIIIGJtwo I;Ol1llle\O,wo 1(, thw. 1I1lth kll(lwlell(Jo ,ltlll ~.luH .11 II.IIHJUlI'lU !I',ll 111COlitOllt

tl. WhJt ISsIgnalled here 15ddhltu (III tim nature of ma,hCllhltltal kfluwh:(I!IO, tlll(l (;C!\'UIIlIl IIlto
the SGhooJ CIlfIl('uJUIl) f)(.tell:iIV(1 (k;L\I~i90nIf; Ilcyom.l the [,CUPC of the theSIS. hut huefly.
current currIculum IIl1tltltt'it,r, ackllowlc(Jflf' IwU, Il/lCelhllnty III IJllitlit'matH:.:,l Iwowlel1Ul1 till
euntrJst to Its i.liJ:;ulutl!,t lllstllly IllllP!:.t HI!111J ')~l \·..{\lIll~.'1ll'.\tit('llhltl(\}1 klluwlt'lluc "~l .J '.UCIl!
cultural ItIS III1IlU!JCUtu .1 Ill'uthllll!hll't".;:' II ('rmllll. 1!1~141

t he PIllCeedlll!l~ of the past YCJI8 of the JllfllIJI llItemiltlllll.ll eUllfcrence !If the PsychulO!)Y of
M.:Itilcn'iltlcs lducJtl!lIIllhJVlde SUffH:tellt "VI(lellco fm tillS filum See, for l%ll1lplo Geeshll
und Glahilm (HJ921

tj , I Splll;lfy lallgu.lgc. \\~; till:; I'. a eOIl('('fll of till'. ~.tlll!y I flthilly filllmtl'U ,1ft' hH'tL rllIS~; Jnd
oonder relations that must mturt:;uet With d,lssroom t;Ull1lllllllll\lt,OIl

q Killsty (1H!)Ul nresems foreemits that (Iy tho Wilt 2001.1. 1lI0ltl Ulilll {It)"" Ilf Anh'rn'iln~, Will
nave Ih~;IMnle Olltllll~l While tl\l~ ,tims Ilot nee(,s:iJllly mean lh(Hr mal 1,IW_1'r.lllll ".,l! ht,
SpJlllsh. llI,mv .1rtlllkclV to liv{', I(l SII,III1!ih t'IlI"IIo.IIl[l efllllalUllltlf~i lI11tl M",,,k ~illJnlSh ,}t homn

1 J. My own resl\uf:h on math! llIatl('!J fm mMt lhstallf:n leiulIl'w [.onl(' tel' yt'am ;'1(1011.:11<1"\lrtl(~ul.:n
uueonou t'l tllo ('1II1<;tlllctIOIl (l11f\l(lilhll' to~t IlIJh'fI.:I1 for Nl till It-'UII(lf[i lAlli", 1 '\;1[1, 1~Hm
1 !lWIJ

I.: • thrllll'lf lirt)lllll{JIWl J'j ttl tllU IlIlllt,ltlllll~jilt Il!;ydlllhlltl\lI~alt !.hlihl'!' uf hll.lltlllt1l:i Il\lIlllll!1
mJthom\ltw~l (:JII 1m fml1ld III MOll!)I(Iy Jf\l~ M.uks {HHl II. (lIotttlll (IInl CICI1111IlI~1 (1 !Hl1!,
Clalk"(lil .111(1 f hOl1lt1s 11f)I):iJ. Ill!;hop IHHIHI .Ulil Cr;IWflll{1 (HHlOi

I ~, KI\I~.hl'lI·r.,ICttlllf.ltltlll li\HllIlIll ,k.tlll!'tHIII III wl,ltlUII til 1,1II!1'M(ltlI(wnlll!! hll It,Iker. Hl!rt 1\
lOcI I~if.lIllIl,1I to tile dl~illllrtlfl!l hOlweeIl11vt'ly(JllV ,111,1:,1 l;;lill nhlth"lIhltWtll kl1(lwh,'i!illl tjOIll(1
I.Ulflllll(JO n a('(lllIIpd III lI.fl!lllml r.1\'h,tJ(lll!l Wlll'IO I,Ullllhl!IO m ,111I{'.I1I~1(11\\1 lIot ,I fonlfl \II mill
Ifl,t'it'lt flllllhlll;lIl1llitl!IO h',llllillfj i~,I(WIIIII!) "Ihout' Ultl 1,1Il!!'I.l(ll1. ,lIIlllHlt" klll(f~1Ilf ilhHllllltl
mllll.llt ot (f(lVnlofl1wJ hlltll flw'w:v ,1I1I1.tei 1/t,H'y III ,",III!llIliilll

1,1 • }i(l{l tllr tlXlll1llllo. till' If1I~nllt t;UIl"; Ilf hili II\'. t1l1ilt'f tlll' H"IIPh111IllI1h'.ltlll!1 hUtl IIf 'MI""lhll~l\t;l1
Milth'I!;' 'hI' In(lk~.I.y n.II-I'r {l"il:~1 iUltlll\ll!;I!IIIfIlYil {1!l!141 ,11111M,.f('Of (lIH1!!l ,Ho.l1I w'thlll
t1w; ',1'11(".
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datll culleetmJ. Chap tors u 8 ar« till! 1t(~(lrt lit thi~j tlll'~,n;. rhfOU!J1i f;,ltt'!flmm; of

desertpuou and unalvti« narrative ViOflotto~, mov dem:rihu, unulvso and oxplam

dihmml\1S teachers fa(~(! In thorr conmtox multrlmqual matbcmeucs olassruoms. It

is ill cnaotor 5 that threo uontral dilelllmas omerge us teachurs talk abou. tlHN

practice. each key dilomma is tho focus of in dopth study in Chap tors 6, 1 and 8.

Tho dllomma of codo switGlm1g IS otaborutod in Chapter 6; diloIHmm; of rnotliutino

mathematical knowlcfjgo rlf(~ tho foeLls of Chapter 1; and dilommas of ImpliGit and

oxpltGlt practices oro t.ro fOGLlSof Chapter 8. In all throe chapters, as touchers'

artiGuluted and tdGit knowledge are intorrelated, an extondr.d IOllguago of dilemmas

ollwrgos.

Mmoov(lf, whut is Gtumly ovidonGod 11\ this study is tnat whilo dilommas are

expressed as olllary oppositions, thov are never oithor/crg In tho cornnrox lifo blood

of classrooms. Instead. they are sourcos of plmm., of trunscendmn inhment

tons Ions In tho dialoctlcal tCllchin1lh:'drning nrocess. In short, teachers ruanaqc
their <iilornmas. somotunes teachers am fully aware Qf the enorces they make,

GhOlcOStllm are at onGOpor~m:hlt, practical, social and pohti(:al and SpeGifll~ to

motnernatles teaching At other nmos. III managing the complex three dirnonsional

dvnamto of aCGOSSto tho tangling", ,jf Instruction (fnOlishl, access to mnthemoreut

urscourse and llCCOSS to ctnssroom (fiscOllrse. elements of thorr practlGo oro
onscurud. TI10 tillal chapter dlS(~\lmlllS tho imph{:atlonB ot uus studv tor further

resoareh ami for matnernatics teacher odueanon.

NorES

I lI!~e '111\lltlhllflllJ • II!; tim aPlllOllfl,lt(l term til (1(1~ellh(\ the fllllt!O of mam and additIOnal
lil'1!JlIiI!j{'~l that ,110 lilOlI[)ht lI\tll ::;\:11001 (;11Ir.5100IllH. Illlrtleul,nly urlhln onn!1, III South Afuea by
a dlVtlHlltV (If JllIl 11!1,111(1 tt',lell(II~1 III)\\'I'VI'I. llll!; d(w~; I\(lt n(wt'::~Jflly Iflll)ly llllY \ll~hhm\ltl.l
lllultlhn(Julll tc\u,h II!.)

fur (IJlIlY of \le~clllltIOI\throtlilh thu thes:~lltbeeomos necessarv {It tunes to rofm to lIP(lrthmu
dofllltHl flwliJl tlu'IIDS !lnll' 'white' Imllilon Hnuth Afrll\1I1!1 willi (1m htf;t\)fl(,\IHy !\lHlIllKltl
'{lI,wk' Ifl IIf.ed nOIll'lle-llly to ref\'r til (10 ("IIIt)11 'eolo\lf(~d' }~n\lth Afrll\IIl~1 (1Il1xNI !<lcui. ':Ifi well
us huh.un !lu~,tmi'\llly A;;I<IIII .lml Afrll\lIl~i (lhlllVn }io\lHI Afw "11:.1All hl.wk ~'lIl1thAtIU\\n'l
were (fl'tent, 1111III .1:11 ({Will!! tltl' .111..11(11('1(1 nfll TItroll(,tl tllo thl'[.ll, I uso '!lI.wk· III Ib tlt-nocl('
t;OWj(l ,mil Affl\\lll wllon I ""trill to (ilUl1al BUilth AfuC.lll!i \If Afm~tlll tUU"1
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Ruuaglllnya atHl Garcia millforCD, fwm tile porsuecnvns (If Atrica anti tho

AnWriGilS, two motivations tor this study that have already been allutl(lfJ tu. 111Ills

Introduction to 0 cotlocnon of papors orioillally prmwlltml at II COIlUqUIIJIlI 011

toaching and researching langllago in Atricun classrooms. Rubu{JlllllYU ldontifies

J neod for rosouroh If) multilinoual olnssrooms that attends to how touchers and

tearnors actually 'jjot tlunqs dono'. Garcia strikes a Gilord with 11mctauu that

contemporary tuacnor oducunou has dono little to ollaoll' touchers tu make

'informed (incisions' in thoir complex multilingual classrooms. Garcia madvortentlv

mtnnates that teachers have (united or no 'mtormed' lJlldim;tJnding of tho linguistic

cornotoxmos of thoir classrooms. In contrust, RuuiJgul1lya nnnhes that, III getttng

things dono, that is, through thelr nrucrloo, teachers nave a great deal of both

conscious and taert knowlmlno about tlloir toliGhing in multilingual settings. But

what do wo, tho wid or oduclitlont.ll uorarnurutv, know ot ttns knowledglJ?

Spncifically, how do "lathomatlcs teachers !Jot tilings dono in multilingual sottings?

What do they knowi Should their knowledge 1)0elaborated. and if so, how and

why?

'The contral concern of uus thesrs IS thus muthernanos teuonors' knowlodge of the

ovnanncs of toachinn and l(Jammu mathomuucs in multilingual classrooms.

Chapter 2 huilds on tho r.otiuu of toachil\g duennnus If\ order to eunturu lit once.

the personal, tho social and tho political In tencnors' knowledge. It arnucs that a

doscription of teocillng dilollllllas must omuruoo tho SllPGificity of mnthematicn llnd

1""Uliano in scllf.ml if It I'i til Ilhllllillll(O flllly, to\l(:hers' knowlc(foo of thuir IHdl:tIGUS

III multilingual mathemuncs classrooms. TIll' uotion of dilemmas Itsolf is locatoll

III a thooreucnt tramework that lmdomtands knnwlm10n as constttuted In and

connutunvo (If SO Gill I practil!O wll(w~(~'1ltl1ro \lIld (;tlllf(lxt «re.uo 011\:11oclll.~r.

III CIHIPWr 3, a qll\.llitntivo motllodoloHY that inctudos rn dontn interviews ami

cltl:;sroom (lllsnrvatioll nnd so ;1(;GOSStl~;wilclwrs' IIrticlilulOd ami t,wit kllO\rl/ledoo

(what thoy say alltl what thoy <io) Hi olaIHlflIW(f. QU(llttdtlVIl dllt" tllhllYWh ont.uts

IIICfUilnlll!l !twol:, ot illlilly~m,. Cllaptm 4 tiHlrofnro IS a firm l(lvol of \I!I, lyt-ilBof ull
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Socondly, access to mathomuncs with its svmbol system and ways of mOtlnino is

a tunotron 'If formal 8(;1100IiI10. How this uupacts ill 1ll1lltilinOlllll ~;OttiIlOS is all

important question.

Socada's (1992) review and analysis of rosoaret: rolatu(! to race, otlm;Gity I social

class, langutl[Jo and uoluovomont in mathomuttcs. which has lJlroady boon noted,

reveals its 'marginal nature and relative status in rnalnstroam mathematics

uducunon research' tp. ~'34)' Typically, such research is not found in moths

education journals, nor is it tho product of tho work of mattrcmatics educators.

Such a state of affairs is both unconscionable and untonable' (p. 654).

7 A SKETCH MAP OF THE THESIS

South Africa is probably untquo in tho dlmonslons and spood of soetat and political

transrtion at this juncture in tim mid, 1990's. However, tho issues at flux and of

tooching and loarning in incrollsingly multilingual contexts are globlll ones. Few

sootetles am so seated off that thoro is netthcr flux, nor linguistic diversity 111 their

BGhot'l classrooms. Tho challenge p(lsml for research and teacher education

lllsowh\~ro is rettoctco in current lurl[JlHlnO nducanon literan ro:

... more attontton needs to bo givon to tho w'lYS in ""thieh tm,chms
and learners llCtlldlly Bot things dono wnh two or more llll~ 1,lnllS III
day to (Jay classroom pructicos.

mllbllournya, 1994, p. 1)

"

Tho oroutost rauuro of contemuornrv odllG,ltiol\ hl18 1)0011 pmetsely Its
inahility to holp toachors lIIHJUfWlild tlw othnu hnOlmitl!: t!nl1lllli'l\lty 01
Ghildroll, classrooms, sno \ ('0'1•. \'llItie~;, und :;omoty, III Hlwh " way as
to onobto them to moko 'Iltl '.1 f rJeeisioIHi about lanOuoO(l ;.II\l! GlIlt\lf(' in
tho otassroom.
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ilium likely to be a result of her SpC(:ific pro and in-sorvicu truillinO. rather than hor

interaction with tile ESL toucher in tno school. Irnpttcatione of the study included

the importance of ongolllf_Jprofossiollul dovotcpment spm:ifiGilIly in roiiltlOIl to ESL

loarnors in the mainstream (pp. 11 12).

Thirdly, in a situanon of t;haIlUo. taken for, oralltC'd ussumntlons nro otton

fundanwmally challonged. smco 1990, teachers in South Africa have boon Goping

with chang os in II demooransuuj and doraciahsing sociotv. In their schools and

classrooms. they are noping with mterprotinq multilinouahsm us nouov and with

new Ideas about quahtv mathematrca! loaminU. Tlus tertuo ground of a SOGlOtyin

transition mokes H a «onsrrucnve link between curriculum reform in other parts

of tho world and tho search for I) domocruttc educational disrmIHwtion Irt SOllth

Atrtca.

6 WHY MATHEMATICS?

Quito obviously, langullgo is fundamental to thinking and looming in flonorol, and

hence tho area of study hero ts ot value not only to Illlltllomiltics. It is IIl'POrtiJllt

to mvosnuaro how tlH~ luamlllg of till sellonl suhJot:ts IS framod nv multilingual

sotnnqs, Thoro lm~,however, two reasons for a spocific f(lSpOImil.Hlity lit uoin!]

nus study III mothernuuos.

Firstly, iJt ttus junoruro in South Afflerm history, o(JumHlonal uecess is of

paramount unportunce, It IS woll known th~lt success rates III mathematics in

South Afnell UfO nlarnllllnly ,.1(10r, ami that 1ll'.1thOllllltlt:t; h; the school suhject par

(lxGollonee that functioml horo llnd (lisowhoro to filter out tho vast majority of

loarners IAuler, 19911.1;1991 b; 1993b). Thoro ure a growin!] number of studies

that taku the produGtiun lind oxplnllatlOll of diftororwo ill matluununus miu(.;ationnl

prd(;tien m; thoir tocus (\'V"lkprthlw, 1988; 1989; l)(lwhn!l, 1993; Brown, 1H93;

rllsor, 1993). But whilo thoy hilvo ({nalt With otass, faCti lind !]omlor issues. thov

'1Ilvn lint n:1\illl(~itly nxnrnino(J (IllY of tho offm:ts ot 1l11llt!linHwllGI\.ISSWOIll~'.
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Current teachur pruuarunon coursus do little to prepare tI.~ildllll~;for their tusk ut

touching subjects llko ru.rthornatlcs in english to learners who arc not EnOlisho
spcaklllO (NEPI, 1993, 181; Hofmevr ot al, 1995, p.10). It mathematics ruachers

III souu: Atnuu neou to regard tIHlllt~;ulvmj as IW10lHIHU t(l,l(:hpr1J, WI! must ask'

what snoetne languu!]o· related toacnor education should rnamomanos touchers

havo? The unswor to this question hos in unravelling the dynamics of tho loarning

and teuchtnq of mathomatlcs in multilinqua! classrooms.

Rolevant to this is the raot that South Africa surfers a profound shortago of

appropriately qualifiHd muthomnnos teachers (Arnott and Bot, 1993; But, 1994;

Schincllor, 1995; Tho Star, 19 March 1996, p. 2), Thoro is likely to be SHrIOUS

orossuro for short and lonn term strotomcs for tho provision of tho muthemnttcs

toHchlllO corps. If rnultilinglltlhsnl is to bo a reature of teachi"!] (us opposed to a

cnuracterisuc uf learners). thun tcacner prepartltion and dovolonmont Will need to

lallid language related courses mto thOir curricula, T!'is is particularly important

III tho light of a study of touchers' views on langllugo of lomnlll!] (Bot, 1993)

which reveals that teachers hold quito contradictory positions. For examnlo, they

want learners to lise whatever lanOlHl!]e thoy can to understand thoir studies, but

thoy must answer tests only in English. Those soomlnqlv OPPOSing views

(lIllumswndmg VS, dcvclopm,: English) ure rofloGteci in tile touchers in this study.

ThiS study Gould thus usefully uuorm the turmulatron 01 toachor prouarunuu and

dovotoprnont courses.

'fhe varuo of spm,;flt; I,HlfjWJ!JI) rtl!mmJ I:OWSOS in pro amI III SOIVIl;O todGhor

educonon is reinforcod by recent rosuurch in Austraua, whcro ESL and NESS

programmos novo boon in scncots for StJIllO till HI, otton wiU', specific staff

nrnployod for this ruin. A survev of provi~li(lmi tor tOllGhll1(l muthemnttus and

soenco to NESS seconoarv students III ~l(!lo(:tod DireGtl. '1 ut School Edllt)lItioll

(DS!!:) scnools was undertaken lly Larkin et 1.11(1903), Tho survov rovcatcd that

a SlIh)oGt HHH.:llUr'h utlility to deul With a ranno 01 NESS studont« If\ 11l1rctnss is

",
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in November 1995 by tho national oonartmoru of c(hl(;utioll, Towords (1 LanguiI!J()

Policy in Educatiol1, is based Oil tho principlus of multilinqualism and tho promotion

of all cloven ofhGial ImlUllOg()S (Moknolano and Vally, 1990, p. 4). Such policy

resonates with recant rosnaroh on bilingualism and bilinuual education (NEPI,

1993; Baker, 1993, pp, 247,,254; Hcuqh, 1995). Modols of bilin(jual education

which aro built on conceptions of bilingualism as a resource in tho ctassrcom aro

now argllod to be both personally and SOCiallymom effective than those that trent

bilingualism as a problem and work from assumptions of doficits in learners (Baker.

1993, PP. 94~105).

Ono gOt 0' ., t; !lrOposo(i languago policy in S":,th Africa is to ensure mat all

learners from all langllage comrnunltics hav., oqultab!o access to education

(Mokgalano and Vally, 1996). sut thoro is 11long and arduous road from policy to

nnplemontanon and an enormous cl1l]1I0ngo in bridgino mtont and practtco in a

complex social and political world. This study takes one of rnanv varied and

possible ralites into roseurctunq multtltnqual mathematics classrooms and thus

hopes to contribute to tho challenges We taco, It snnres mo undorstanding in 011

recent teacher education policy documents hero that toachors arc 'kev' in any

implomontation of oducauon chango in schoots (NEPI. 1993, p.235; ANC, 199411,

p. 6/; DoE, 1995u, p. ~9; Bangll, 1996),

Secondly, now lanouago ouuounon policy uncouruqes mliitilinoual touchin!) practtoo
($00 also ANC, 1994b, p, 62; NEPI, 1993, p. 189), That tho uso of more than ono

langllJgo in classrooms WIt! be taken sonouslv in a !lOW drsnonsunon is roncctod

in now poli(:y for teacher educuuon (sao COT~P, 1996, pp, 63,(4). All toacnors

flood to become aware of lanOlngo tssuos, or uctuullv become lanUliligo teachers.

Multilill{jual teaching policy reflects a cornnunuent to durncoracv. In additioll, (J

flm{lhlo and dovetopmontat l.mgllllOo ooliey ill tho early voars of H~hooling IS cl()arly

cruemt for young cnndron. It is ukotv, howovor, that with its global, commorctat

and politico I currency, EnnliHh will remain tho l\lngliliOo of Instruction in many, if

not 1l10Bt, }Hlt:olHlary tH:IHHlI}I.
I ',
,. p
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munv drscontuunnos, IIlCOIISIStellGl('S and (;ulltrtJtlictIOI W, silo 'HOllOS. DftJWillU

further Oil socuoa's aroumont that work on toaclunq 'ncods to include teacher

boliefs, knowlodgo and behaviours [IS a Iunctlon of tho sorts of students who are

in tiloir etassrooms' (1991, pp, 46 7), she nroposos 'boners as situated dkllm;tlcill

constructlons, products of activity, context and culture' (1992, p. 280). Hence

tho "aJuo or inquiry into tho cornploxitios of teacners' knowlodge of tho dynamics

of mathematics teaching and Imunin!] m multrllnquul contexts.

Tho South African curriculum context is further impetus for focusing on touchers'

knowledge. Curriculum prar: Il;US in SOllth Atnca cast teucnurs as mere

unplomenters of tho conceptuausanous of others (Adler, 1991 a; 19921>; 1994).

Curriculum practlces in South Africa will thus bonent it they are intorrnod by

toacnors' knowledge of their practices.

In this soction J have arglJod thor teachers' knowlodqo of tho dynamics between

mathomatrcs and lannuugl! has not boon studied, and that because toacnor

kl).')wledge is situatoo and omorqos ill tho context, culture Gnd activitv of

classroom lifo, It is a cruc.al dunonsion of a sooroeunurnuv mtormoc account of tho

dvnamics of tellching and Icamino mathematics in multinnqunl school ctass-ooms,

Hence tho fOGUS of my research.

•
5 WHY SOUTH AFHICA?

Thoro are throe contral reasons why South Mrica was \111 approprratl~ context ut

tho time tho research was undertaken, tho first half of tho 1990's.

Firstly, South Atrica is a multihnqual soctetv. Tlus tundamentnl Gharlll~teristlG ot

our sootorv is rOGognised III tho now consntunon adopted hy parhamont (8 May

1996). Thoro aro !lOW elovon nffiGinl lallOliligos, nnd poliGY stntoments lit hoth

stH~ia(and IIHhvl<lllnl lovels tuko multi alld h"lIlnlhrh~all ,IS iI rusourc« r.uhur th,lIl

Hll1lply us \I rlOllt, (111(j l:ortWllly not us \I prohltull. A dlScusslun dm:tllllOllt issued
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uducation rusoarch in GrOllWS reviews res(Hm;1l on the impact of mathematics

touchers I kllowlotlno on pupils' IOllrllinu. 11\their GritiGi.l1 analysis, FOllllOll:a und

Franke (1992) roVIOW studios that rdllon from those tocusod Oil teachers' content

knowlodoo as a contalnod and static entity, to those that understand knowlotlno

as situated, The ohauonno for research on teachers I kn~'wlodgo and its impact,

they arque, is to develop rcscnrch motilodoloOios that orovtdo insi!,ht into how

teachers' knowledge is termed and trunstonnod in i.IGtIOIl ill particular GOIlWxtS.

Those reviews of mathematics teacher education research ronoot a urowing

understanding of toaclling as complex and deoply contextuaused, and thut

rosoarching teachlnq moans taklllg this coniJlrxity into account. Thus, while it is

possiblo nnulvticallv to separate asnects or otemonts of tho toucllingclonrning

rolationship, In practice, beliefs, for oxampto. never operate outside of tho context

and logic of prncttcc.

Tencher oeucanon research typically seeks to contrtoute to onnblino and onl1ancin(;

muthomatlcs teacher odueanon. in order, cbvieuslv, to Jlnpnct Oil tho Quality of

lomning epportunttios for pupils. My rosonrch is simiL'rly motived, but it takes a

differont route to tho studios roviowed in Grouws. My concern IS not to rotate

toucher beltets and/or knowlodgo to impact on learning or pupil portonnanuo.

Working fron. tho understanding that touching as i] practtco is deeplv textured, my

concorn IS rather to loom trom mathematics toacners' prucnoes, llOliofs ami

knowlodoo in twtioll and in context, and to romto these to a nnrticulur flol(i ill order

to further inform that fl(lid.

Tho value (If rnsoarellinn toaellnm' knowlodoo in ordm to It:llrn from It i~;f,upportml

uy tarnpcrr's (1986) illuuununon of how dittilrt.~I1t1yIII l1'!ry mathemuncs teachers

Dnd researcners viowed, omod on and tulkod all' ,lit tho S\II1IO oducarionul rosoarch

prohlnm.s. Illdoud, Hovles (HW:?), liku Thompson, qlj,~mlOns rosonroh tllilt

aSHUIllOS J Gontilluity t)lltWl~UII h 'il(:l\m huhuf~. (1'~IYabout llI\ltIH·llIiJtH~.11 kll(lwlmlUUI

.111(1their fHiH:ti(;OS (son, for oxulllplo, Lorman, 1983; Ernl.lst, 198m. Thoro lim
, \
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sco no horizons to practical kllowle~tu(! (Richardson, 1994), nor tlwt I contlato

espoused thconos with thoortos in lise (Aruyris :lIltl Sciliill, 1974)' nor mat I would

hold to notions that touchers have son to f]OIwfliliso(i ducuntuxtunlisud boliul

SYStOll1 (Hoyles, 1992, ArgYria and scnen, 1974). As t.ovlno (1993) nrquos:

'teuchors build thoonos Just as much as thoonos hUlld toil(:lwr~i' Ip, 203).

Worthwhilo aonvttlos in rnatlwlllOtics teacher oducatron nro thus thoso that enablo

teachers to intoqratu thooroneal. practical and research knowtedqo and situate this

in the contexts of (hoir work (Adler, 1992a; 19920: 1993\1) and <IS wl!lI as

resenrcn-uke aottvrties that enable touchers to initiate and respond to clmngo in

their classrooms (Crawford and Adler. 1996).

Tho oonstderubtc Itmgo of mathomatros toachor nducutron resoarch is usotuuv

surveyed in Grouws (1992). Ttvoo chapters reveal the extent and (Jivursity of

research concornod with lmprovlnq mathematics teacher education. Studios

intorcstod in onharlCII1U 1Illdlm;tandillg uf tho relationship botwoen matnemauos

tollclling practices and their effects rotloct growrnn awareness of tho comptuxitius

in such a field (KoohlN and Grollws, 1992). aosnarcn nero il1cludos larqo-sccle

produot-prcuoss studios, and small-scato, moro tocused, export novice studies.

Grouws discusses how tho positivist assumptions that undorlie Il)ll:.'h of tlus

rosoaron aro ci1ullenged by recent research informod by constructtvist

perspectives. cognitivoly guided instruction and sociological and epistemological

porspeutlves.

Thomnson (1992) rovlewed research that examlnod tho relationship botwcon

mathomatics teachers' bullets \lnt! their nracueos. Silo ohauouqos two underlying

assumptions III thes« studios: that holiof systems 111'0 'smne tllltltltlS to hu

uncovered' and that 'th« rclationBhill between beliefs lind practtco i" a simple

lilloar causal one' (p. 138). Her rosouron sugnosts rhat thoro is, illstoat:, a

dvnamto \II d dinliwti(:lIl rulatl(ll\sitip uotwoon holiofs \IIul prnr.uco. Silo

nevertheless rornams snent, touothor with tho studies roVIOWOtl, (lit the min of

conroxt ;11 ~jhupil1H hoth oouots lind nractloos. Tho third chaotor on touchor



Willie thmr (111('111111.1l,m~luil!Ju uf m:III'llhll!! I~;till {~ttllrt to prwJUllt tlW thuuqht (IIld

aunon (It teachers as an OIlHOIllO tit II mUG ot uohuvrour dlld GOIISGIOWiIlOmi WltllII;

particular IIlHtHutiolhl1 GOIlWXW ut til IHIls tur ttl(' yOUI1!}, till},! T! ~B1IIHI us tiltH

dlli"lllllld~; art' 110\ ,

SOCloty• Rather thov uro 'hll!)lIlBtie t:omitrUttlom, tlltlt, hk(1 1(,llsu~;, I1ldY iw wi{~d to

toeus lIpon tho GOIltifHHJlIf. pro(:cm~ of POiSlIllS actllt!l iu tho l:ltH:ial world' (p. 1111.

Persons' activities oaunot bo under&toud apart from tllwr blooraptum,
and till' msroncs of tho nrollps with whom thoy I(!ontlfy, willetl IIvu
.m 111 tlH' conscrousnoss: or apdrt from tlw tune lIfld plllCf) III wlm:h
thoy ;Iet (U PlII tit" liar tidllJUl, IUGLIIeuucauon dllthouty, 1I,1tlilf! IIr stun ~
ilt a partlGltlar JUI1Gtufl' of lnunun lustorvl (p. 111).

Tnus no mattnr how I'fff'GtlW a dmiGriptHl1I 11IIOIlthi', It (;[111 IIt'V(lr tlllly (;{lpItlW tilo

IIltOIHiltll'S ot feelt110s. Ihlili lind lilY. dlltWW IImi tfW.tr\ltI\HI~'. tildt dfl' Jhl! t (If till\,

senoor« tidily life (p. 104)

11lf' 8mldkH' prnJcut IS about ehllllOo III ~;I!hoohnn. They a~;k: Will Wil{:lhon; i:lklUfjO

their patterns It inov uro muro aware of rrude (Itt III Jilt! hutwucn lhl(!llIl1hl~l(' 'fIllS

I~;,11\ unnort.uit qUO!1tI(l1\ IIu{1 o' partlfall;ll' rohMlIlGO in tram:lItlOfldl South Afrn;a.

Wltat IS HU!loohtotJ by (hh'l1l1l1a 'lll Ollll!H\ I~;that \Nlth ,t '"I1Huaqt' tlhlt dM,I:;t~1

h~a(;h',Jr~jto wHluf S laud, t.llk dhplIt \llld \lGt lit Il )i,1{hlll hi tlw tt '1l~\ltlmj III till-If

teachllltJ. thuy ItlltJht btl hottor POSltlOlWd tnr llehlmratlve ~mll transformatory

aeuon.

3.4 Dilommas in South Afrioan multilingual mathumattea classrooms

'rtlt' ~;tlldH'~;hy till' BI'rlil"~i .IIHI LlIlIJH·ft ,lIId tlli'li IIr!llllll\'IlI~;hlf \hh'I1I111;;~i III

tl!m,ltIIlB Wt~rn (h'V('IOPf:d ill \;(lIItf\xt~; 'Jmy thU11H'1tt III tum- .Il1d pillet' Ifllm

11:ultlhllHlhlll ,ld:;'«W Hilt; III Snllth At fH it 11\ tilt: 1nf}O~•. Cnfl:i;lIly, hoth ~.tlHht'f;Wl'fP

III J1f"lIdIY \.lti:I~,IIHlIJltl Willi .. r.u 11IPII' IIItnlllhll .tPllflhWI' hI h\II,lullq ,lIld h\HIItIlH

th.ur u. .hllllllhilH 1l1.II;tlll' h"h" Mt!lt'IIVI'f. III "lIlu,lry .1 hlHlh, t\'dl'ilt'r Hli'lItlty lltHi



dvn.unn: turrn .uul neuu ttl Iw IlIdlltl{1l!(1. D,II'IIIIII.I 1lItIIltl!}I'l1lf'IH ,IIHf!(I( rI!~()llItlllIl

w,1I he important to explore ill tim; study.

It IS not poSSihln in tlus Ghaptor to prm:cnt thu rtchnoss of till! Berlaks' !;tudy. Tho

selected sketch dum" h-rwovor. illustrate tho l)Uwntllll power of therr dllullllllil

lal\~lllilOOfor 'onform!) tho Ilux ot GIU!-.srtHIIlI lito, and plat:illO tho munduur: events

of d..llly seneot hte III th; p snocnves of culture WIIJ tnuu' (p. 31). Thus, just as

uunnort's descnpnon IS GO" .mlhng ami resonates with my uwn oxoenonco, so tho

sertaks' l'lIl(JlIil!}O could tacunato mlkano about mutually consutuuvo muoro and

nuero, soclJl and personat, issues III tcaclunq.

Thmo IS a bay",!) about sO(;loli.1UY. however, that It tens us all Wl' neml to know

III words wu (Ion't undorstand. That to~I(!IIlII!JilllttltlS orlemmas IS Sll (!bvI(lu~~ It

rs, aft !( all, a smaill prll(;tlt:O. Dous a Idll!}lIl1Ue of Ihlt'lIl1lldS, alld SIWl;,ll(;tlJl'y till'

sixtuen duemmas eonstructed by the Berlaks, (Mer iJ POWorflll \.h~s{:rr!Jtlvo Llml

u<pl,lIlatnIY tool for l1ly stlHly? Who Will tH'neftt' \'V,II It bi; III w(!nj~,~I\\lt don't

GOlllleGt wIth tf'ilGllOrS' POllltn of VIOW, thus oonfl111111l0 LIlIllpmt's t:ritilluo of

nieunos of teachlnn? IWIll iJr[JlIO with tho 8mlaks that. \IS with ally 1.Illt)l,l)!Jt' thn

lan{JlIano of dilemmas hungs into fneus qualitIes of e)(f)erll;IH~{,Imj(l('n !ly lim

ftllluhar lall:IUiI!Jt!s. Th{~(lfles thus m~rv(\ p!lfllllSI'S, hut, II,l3ourdl\!u'!; (199(:) ,\\ml~;.

tllhlfle!~ t:l.ill never bo rtlll pr.IGtl\:al. Til ft' ,up dJttmnllt I(fWc~; ot Pf,1{ til:" III ,,'tly.
blllulIlllltl "'''ouaBn It; a looi III lilY tltwly m.u hrul!l~1 Il\to toeus till' t.I\PIl tor

qrtlllti~(I~."I tUlIdUlI!j t1ll1thl'lIliltll;!; III nlll!tlhll!1I1 ..1i:I(I%ruilm~;.

•

3,3 some limitations

WII,I" I.'I'r til,' !lOW,,!" lit I""~I""!II'.tlU'It· ;111' ,,1:.\1 hllll1:;, A~.(}Pfl.1J.. ,IIHt (i1'rl.tJ.. POlBt

IIl1t, Just \I~. ',III!llIIIW' C,IIIIII,'IIHfhll!', ~;(l It t:illl d,mnrt .Hid trll!lnl(~lItMlcral dctrvlty.

LtlllllllilfJl' ;;.tt"Wlrll,f'S .1I1t1 !.t'P,lftltP; l'i!W;CI\III'~III'~;~' fflllll nll!;l'lv.lhh· 11I'lIaVhlW .~l\il

!.,h;ldll;l·lIh'xt. Ilhl!\1I1!llt lhtth'lIlt til 1.:11.. dlltl tlI"I!.. ,,!lllll{ ,.dlllllhllq .I:; d 11"1\11111.11



From their Oillpirical baso tne Smlnks reveal that p;lttt~rns of tt~tH:ltur:;' i.lt:tHIIlSmav

be viewod throllgh UIIO. sovorat, or all of the dilortllJllls siltlultdlHmwily (p. 136),

TUliGllinO acts eon tID viuwod us snnuttnnuous rosolutrou to mlll[tplo tlilmnnHIH Ip.
1651. CortHlIlly, t.amoert's uuonnuu GLlIl no vww!.:lf thn1{luh huth GOtltrtll (trulJ<lUIlI

vs order) and SOCiotdl (gondor) tiilmlllllLl3. In tho Borlaks' dllornma IUI\HULHJO those

wOIJld be who/a clli/ll vs. chi/(/ as student i.e. concern with froedom for the boys

to htl themselves. vs. order S(1 thllt all Goultf IHam, dud lJ(/lItl/ vs. (/ilfwuntia/

allocation of tesources i.e. how to manaqo gender (hvmSlty.

Tho Borlaks distinguish (10I1)1nal1t,executional and trunstonnunonat patterns of

dilornml\ resolution. Through dominant Of (ix{;eptltmal natterns of resoiuuen to nne

or more dilemmas, thov wmo ablo to represent within and across touohor

sunnannes and differences and use thmr sixteen duommns to dmsGntm tile

vanattens, reoulurltlOS uml apparent Glmtrm:iIGtlens thny ot}8(lfvmj III t;laSbwoms.
EXC(Jptional or dommant patterns ot resoumon are not oxnuusnvo of posslbllitios.

Thoro am also solutions or resolutions whore tho pulls of opposite ultornntiv.:)S are

llllJ)(l{i. 'wnon (;\)!ltntUitllH pr0880H of tho eutruro at toast tOf tho IHUlnent UfO

svnmesrse« ami tllWi 0VPrI:omn' (p. 133). Tlmso are transtormatlve soluuons

wlueh III fmlGtlco aro quito rar»,

As IS oxplmneu III Chantor 3, my study Itj not a fui! otimography Bather, It \"Jprks

WIUl smlp':iHlt~ of tt~aGluno I um novmthulmm (!olH~ornl'd to umiuf8tand

sllflllm.lH~s awl {httorelll:I'~l III tl'dehmn' .)(;t;ounts of Tilfm m.t;;tl!~m.. Dlh'lllllhl

1I.1I0utl(JO litH WtH~S (I III\\IW, ttll' dOll\t) tlw;.

II} {:WHtd;;t to UillIIH'ff'~; drnWIIOIlt that nttonnvo prtH:tmdl twtlllll III ~:liWf.fiHlI))Ii IIi

dlllitit tilt, I1hlltiJW'lIh'nt ut l!'W'Hllt'i. till' BI'fl.lh~" t·Jlll1h,,~.I:; "IIIIIIfH'l\tdtJnl\ I!. Wi

fI'~.I)ilutlim. v' nVIlfI~\!mlf\fl fPl\triltl!chum .• ur WHllJWtlll!l altulhlh\.'t'1l, Bu' ,mrt11'1 thu;

I'. Hut tilll'lthpf m? (loth dfU (~mH'et, lllt\hl Immt lin lum.lIl(;t'f; wltpw t,'nSillI1S \:~111

Itl' fI·~,'.II\7!·\1,lw;t d', tlh'W art· IIl;1Uy h'wauw. 11\ tt'.H'ItU\fl that dH' ,'VI" 11It'!;ont Ifl



Tuachors behaved in complex and olton f:ontradicwry ways, and their

undurstilndinos ot their ucttons and tlJ,H:hiI1B O.l(hlllltmJ similar (.;(JlllploxitHlS atill

uoutradrcnons. Possihle {j{~~H,rlptiom,anti (\XplillliltHlIlb did !lor IIi! Wlthl \ ti',l(;hHn),

nor tht!lr classrooms, nor the wider contuxt, but ruther III thtnr uuor relanons. T!

lannuano ot dilommas lJOGWlIO i] moans tor GIlPturinn tll'! complex roltltlOnstllp

between tho context oj schoolillO ami the (iJleltUlI.ls of to'll~hlll!J.

3.2 The dilemmas

In tileir study of primarv SCl100hnOthe Bcrlaks developed throe UI~!tlllGt sets of

dilomrnus sixteen in all that facilitatod a (foscription anu oxptananon of wnar

thoy observed In and noross scnools nnd tf';I(:hors mudlCd Ipp. 135 115).

conuot dilemmas eupture to.ISlons over tho Incus and extent of control over

students. Four controt ullommas tiro described as: whole child vs, ehlld us

student, te,H,r'ler VS. child control tune, toacher vs. t:lllld control OporatHJIEJ. unO

toaehor VB. {~hild control stununrds,

f'itnht cunicuktm auommus (;aptufO eOlltrIHfl(:tlom, III how tt'..It:l!e(t;, 'thfiJtlllll thnlf

selmohnn aew trunsnut knowledoo anll wavs of knowmo (111(i IOllfllllttJ' (p, 144)

anu uro desGrlb(ld as: uorsenot VS. plIl,lIe kllowlodno, knowlodge as content vs.

knowlodOll dt; IJriJ(:mi~., knowlmltjo W; tlIvon VS. kllowlm1nu as pf(li1I(,I1I~lth~lIl,

lo.lfIllnO I!; huhfitl\: vs, learllulil t~l Illulueultlf, IIltflm,,~: vn nx.tnn-u« I1ltlhVdtH III, !,;wll

elul(j ullIquu vs. nlllldrt'll havo t;haretl el!i.lfllGtem;ttCU IOtlrlllllH If; IlHhvldulil vs.

IO;lffllll!l IS SOGHII \lnd elllhf \I~! po rson V!;. ehlhf ,m Gla'm.

S(Jci(}WI (/iJeftU1mS Garlturo (amtrmIH:tHIIIH wllltf'J ttl ,~qlhty ami ~.w;l\llwl"tHIIW "11(1
IIW tW~'f:flb! 'i.t (If,: 1.:lllldllom! (;OntllllIOW; W', cluldhollil unique, O(1uiJlVtl, (hfinfOlltlal

,till l(;,ltl! Hi !It n·~;(IWcw., ('qu,11 Jllfith:n Ulhh~rthn I,IW V~.,dd hoc lIpJihl \itltH\ 'II nth'H.



Each ducmma (;tlptuws not only tlu: dlalla; til: hutweml altemlltlvl'
Views, values. htllwfs III JH!rmlllS III sm:lI!ty, but dlc,() till! (hd"~\:tH: III
slIujt!Gt (tile aGtlll!l 'I') illld ollJ!!ct (tllo t;{I(;H!t,/ dlld (;!lltun! thllt ,IT!! III
us and upon us) ... tHlth the torcos which Hhl!pe tuachers' ,I(:tlomi
(those forces that press towards nartroular rCSUIUtiUIIB to iI
drlenunu) ... ;JmJ tho (:apa(:lty of t(',II;her~l 'lot ollly to sr:Ii!(;t trum
altt'fIliltlvoS, hut til erOiltl! "ltl'rI1lltIW:. (p. 125).

The Bt-flnks' project is to understand ..,llsslulhtlOS for Ghilll!Jl!S III SGhuul~ and

umching. They share !"llmpmt's COIlGcm to rcG(ltJlliS,! .lIld acknov ....ll't)lJ" tho

GOlllOlo)(lty and Wisdom III WlIehlllO ,JIlU liolll tll.lt tplll~hor~, aru ahh' twtll HI IIIqlllrtJ

mtu therr nracnces and to l:IKIIlW~them. Tht'lr PhjJt~(,t IS, turther, tu develop a

language thtlt aocounts for teacners' uenons anu that can he lIsed to IIlqlllW uno,

,Iml G!lan!Jf' Wilt:hin!}.

Bprlak and Berlak dnvelop II dlalet:tlt:lIl account uf tell(;l\orS' ucnon tnut chalhm!)c';

II slIbwm nlJjcGt dlchutomy. Tiley lh~;tII1(JlIISh hl'tW('OI\ lIahltllill ,tn(1 WtllH;tIVO

.fctl,,·ty If. readIer'! (all(' hUI1I..ms 111!If!flm,d). Throll!lh wflt't:tlv{! ;u:rlVlly, W.tt:lltirs

do not simply i1dapt to a glVOIl worl(f hut shano ami (;hange that worlU. LanOliagG,

and omer conanumcanve gesturos, am f;UI1Wot tho 1110:itCHIGilllmeans humans

hllvP for self conSCIOllSIlPSS: that IS. to VU'W tlH!I)I:it\lve~; thhill!lh Iltlll'n', '''tIlIHh

1h~lther 1II1f:rltH:ally ,'or tIIH;hdtlOIlIU1y, tallOUlItW \)f \;dIllI1lWm:lltIlHI (lIl\lhlt't, pt'rt.OIlS

tu s!l\lPC .ltt' GOIuhtlons ot thplr own ad,llltalt{m~, •
Whore LalllJlOft w~, k~, a!lim,·,t II tfluury praettCu {lnJltl{oI1IY, the Butldk!, \i\i\lIlt hI

tI(hlmss tho SnGioltl!]tCill struunuo "0' ~1Il:y thehlltlllllY, .IlHf hi'lh:1' "UiV(~ to

lite!"P! I',It!· !'fltlLIII M"r.l\I~.t till 'pry. ilh'Y 1.11'vl'llip ti I( 'II (hi' -nuua Itlll!J\ldW' rhn 11I!l"

,ltI Hljllllfl'"pllll~ ~ltUiI'i of .I ~,f·lt·"lIilllot llrllll.:ly ·.dllllll~iIII tlu' Ulllrt~(! K,"!ltlWH 111

tlu' I,lli' 1970~•• IIml JhlftlGultifly tllm,~\ IlrtlU,lfy ~.dh!Hb that tv hod tile [IIHhslt

IIltmmill (I!H'II (11l~;~;ril{ull,It that tllnn, A~l '!lilY ~.tr\lfHlhltl tu mn;IIUH;' th{m

'lh""'ViltHIW .• It llt'(:;:IIlII' 1;!t'.lII" ,IIHf d";HI'f thut. IlIlth \.'Vlthlll dlld _lI'r\l:.~. 1',lIt'I'III.lf

H\ldli-"; ,1111'~.i:llIl{lI~., thi'fI~',\li'f" 1111 !.lIl1ph: 111I:hll(.lI1HIW. "."IY'. pt ,.dpturll'U tlh'

r".!1 hllill tllI'Y Ilh~;IH\.'t·{J lUll hltw tl'.tdH·n. tll{'lw;d\!i'~, UlHipH'hl\1I1 th-u W\lrk.



is not m:cidl ntal nor idlosYIH:rdtic that 1.1,I;:r t;JilclllllU rn tho (~lIrly 1980s, It;tams

of eoutrot, (~qllltl and cruative clussruom orOlillislItl(lI\ wert; ~htrt of 11mpU(Honal

qoats. tnov wow deeply ellnloshod ill nduGatiol1al oobntos jq tho USA at trw tune.
Malluomo dilemmas is as much a function of tho wider social context of tho

toucher's work ilB It is Of hor or his uor«

What booms to emerne hero is tho contested terrain of knowlodoo auout toactunq.
Thero IS contestation not only on what counts as knowlodqo about tollelllll!). hut

also Oil who constructs knowledge uoout tuilchinn and now, and erUGI"lIy who

benefits. Tlus ralses moth()dological uuesnons that are taken up ill ~h.) next

t:lhlptor. Fur l.ofllpmt, !JonOfdllsml theonus about teacll,ng. wluto uuportunt, am

not entirely helpful to teachers. Thoy do not speak to tl\(I IOOleof uruutrco em un

detailed dcscrtpnons from the teacher's PO",t of VIOW. Her deti1ilcd dosr IIHlons

of two instances of duommss are eusv to i{fontlty With as a teilGhor ami thus

confirm her aroument. But 11mtocus 011tho pursollul und prtlt:tll!dl lumrs 11mlIlld

11mwaders from bOOinO how her manauolllunt IS as mU(;I1 ... tunuuun of who shu

111as whore she IS c III her school omi societv. Tho quosuon mnorUes as to

"...netner a more noneruhsotl but fOGl sod lanf)lJago of dilonunus Illlght enable

uescr don and exotnrmnon of tho GOl1lphlXltios of toat:!linn III uny euntuxt thdt IS

at eneo tiluOfotiGal and rnoanmgful for praGtitionors.

3 DILEMMAS IN TEACHING: A DIALECTIC ACCOUNT OF TEACHERS'
ACTIONS

3.1 The Individual and the social

; '1;1 ill" ami Burlak (1H81 \ IlI\lko an t~xJ!htlt iJtti'llIpt to t10wlup Ii l'lIl!JIhl{JiI IIf

thh'lIllllUS thnt Gi.lptlirtS 'mllltrawi tlnnh that aw slIHult,llwmlsly III ellIlSGIIIW,IWSS

tille, III @GIOty' (p. 124)' A III"UlitiOO of tltll·ltlllhifo. tlwy urUUl', l;\l1I t;UHlIltdlleOIiSly

ropwbullf t:('ntril(fIGtI(II\~1that rmalln 11\ tho ~:ltU\ltHlII. In tilP IIHhvltllial ~IIHJIII tho

I;H!1I'f MH:inty, ~IB th(lY an' plily{'d \HIt III tho torm \\t IlHitlttltluual hfo. ,Ill;!

I',utll:u!,lfly ~;dl\l(lhlln:



i.Hldltlonal torms of usscssruont. IIhlkll1!J uxplwit 'WS(lSSITHlIltprdt:tl(;l~l; 1lI1(j tlunr

oftt'Gts IthlluUh tim; wm; etllit:illly illl\l priH:tlt;ally dlttll!llit ht~(;ilWif~It fflqUln~d hnlll!)

opell about the students' own perfomwll(:o), and workll1O curolutlv in other wuvs

UI\ I\lShmt;al r.lla~11inoqUltil:S.

2.2 The persona! and tll9 practice! in tonching situations

tumucrt's IUOjoct IS to muuo for tho 'practical work involved 11\ !l\\lnl.lUinn

ditemmas', from tho touchur's poult of VIOW. In tills way, silO JrOlles, we Will

understand how teachers manage their complex nrotossronar activity. Sho

GfltlGISOS ~nrlak ami BorfiJk (1981). whoso llilernmo I,IIIOUOOO tOGlIHOS on

possltuhtlOS \lUU GOlltttri.ullts III dli.IIlHt' 11\ tl'dl;hIOU. tur Ilot paynlH ~;U,ftGll'nt

auonnon to the praGtlGtll H\ (ftlumnHJs of tf'Il(.llIllg I.md demonstrates ner

eommnment to IOGiltll tmwhino III tho lIHmU of wi~'J\jprofossionlll praoueo. Her

position devnlops out of SdlwalJ's 1,1IlBU\.ItlUIIf the pructlG;]1 11\ ml ..nun to

knowlolfuo ahollt tOJcl"l\!) lSdlwab, 19781: tile theory 1)1aouce lilehlltomy is

illsfJf)lvOlf in tho ImlGtteal. 1HOGtlvn teacher acnon IS neuher l:1(f hOG nor

thporetlclIlly dnven, It H; IIr,llaw,11 11\ the teaching Situation. It I~'atso personal

tlf!d to tJl(!gmphy. Knuwlodgo lllmut t!lJClllllg IS thus not ;:hleqllllwly fhHtrayt'11 III

tnoerencut uecnunts that nre divorc(l\f from tho pmGtiGJI klH1wlodgo lit tcocnors

tr om tllt!l!' pumt fit VIOW. SULI! accounts ollly eX;H:tlfh\lte tho tlH~myIII liChee

(ltd IOWllIy,

",

L;lIllllnrtf~ u.count of h~tl(:htlf Io.llllwl!lllUL a!H1acnon IS thus hoth sit.uitiona! ,.1\(1

IW/su/wl. Ifnwpvor. III hor foclis 011tho pmmlildl illHi tho pr\lt;tH~"I. n:lU dllt'~' not

ptly suffll:tont uttennon to tho ~(lCI\lI, lIol;tl(:.t1 ,IIHI ..!ultural stfllt!twillfl allfl

f~omar;UIIW III slt\t;H!om; wrtluu 1,.. lueh Wilt:hn~; work. Whlln ~.h(l (1m's IHISP

II\W~;t,on!jfor turtner rW;('(Ifl;il 11\rf'latlhll to titrilWl1lf'1i tl\I.~IH'n• .Idopt III tllu lilGe

{It ifth'IlIllI,11'. IImJ III wl;UF!n til tilt: H'~i(lllf(a'~; tthll~llpr/. hdVI' III dhlhll!l With

{!IIt'l1Il1la~j tllrollHh IWf I lieU'. 011Jwrmlllal IIltmvl~ntlllll ~md t;~IPtllq !.tl "to!lll'~; (;Ill'

\llIt'1, iiiIt t .. kt I ~;\lflH;1i'I1t \I(;Clllllit nt till' 1:lIlltllxhldl (itllli'IH;1\ 1Il~; lif ill\\' filll'I1I11I(1. It



teacher's practice, how the munaqcnumt ot till! dihmUlltls tltny hl(;(!d W\lB a

function of their personal biooraphlfls ami thuir rdenttnes Wi WiH:heni. A lllff!!r\!lIt

reacher. for example, llliUht not btl concerned, as WlIS l.amport, with OOlldor equitv

ilnd wl:h levels of cJaS!iTOOIll "ontroJ that erwbleu hoth troouorn WId order. Such

a teacnor would protmhly nut IlXPOrll'tlt;t) the suuauon III tilt! !i,IIlIl! WilY, tlnd thus

not taco a duomma'.

Lampert u(\scrit}('!l, a pcUUnOnil:ill tJilelllllla as all 'urqument wall t'IIW;(,1f' that

ultimtlWly IIlVOI\/OS'personal coplIlg srratejuos'.

My tnpacity to lmllO d,sparato asneors of l1Iyselt Wnethor III dw
person that I am III the classroom mono ot tim toiJl~;that I lltlu<l to
construct an approach to Illtlllil!)f' my dilemma (1985, n. 184).

Lamport's ar!1l,lnont for tho /1wnamHlwnt lIml lise (If canmer \IS upposud to

attempunq if, resolve coutnct in tho taco ot (;ompotlll!j altcrthJtlve d,lomlllliS is

compelling. Working as she does with both her own und anomer teacncr's

nrucneo 11\ scncot, sho Jffors a SCfltlUS IIlsldor:m.tmdor onOll!jCmont With some of

tim very ri~ill (:onl~)it;Klt;('S iJf wadwI!1 ,111'.1h:amlllO IIlId till! prllttll:.I1 wllrk uivulvud.

Umj,!rstJmhnn t('aciler UC\'ISI(l1llI",kill!) as Illllllaoulf) dilelllmas resonates with my

ow oxpi.ment:l's III tnllr,11II1!JIn ~j(:hellis ami the umversuv. lean WGlill. partll:u!drly

in my pro servree nnmurv IlltltlHlmatws to~iGllOrotfw:lItHln courses, tho tI,lollllllllS

faGed ami 1lIt1l1anod III relahlln, tor PXillllplt" to Illy ossessmont Iii ,wtIGOS allli my

(;Cm(:('fII With r.1Ghll !~q\lltY. fjldt:k Dtlli!t\I1W ',,'VI'f.' ;1 IlIl1lOnry III t1H~ l'If!!\' \:I,ms, with

a vm\, (hffefont 1.1(,11001history fWIll tim Jl1iIJtmty of vvlllW stuuents. I tolt tltu

llf't:PSSlty for assessment pr;ll:t'f:l~s that dt'lllollstrlltml l'xpliGitly what was requirod

for !;UI:\;e~;~;III tho IIlStitUlIOIl (It 't~lIdlll( l'\hH:atl(lIl, ~;o ..Ihllllln!! iliad. mmjl"IIW to

rtH!{lqIWII! dl';lfly wh.rt \'VII', fl\qlllfl·d. dlld tlu: Hlllllltdlh'lIWi .IWdrl·II\·!'~' {hilt"

IHIIlIIH!f (If ~aH,h \I~'~Wf,';I1H~m IH;ll:tn;n~; ft'lIlfor(:c<i rawlilly <ldlllt'(l i.lJlarthOid

IllltllllIU'~. III tlhlt tlh'y IIflvlh'!WIl till' "IIHf lit lalltur.tll:illiltd' "hillY \'\hltl' :;tlllh'lll!i

IHld dlal\'lft'd III tlWtr ~ii:lhHlhll!l YPdh. Milll.l!111111 tlu: h'malHl 1I1V1,I\!I'iI /,I'I'J..III!l
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thdt Wtlt:ItIlI!1 IIIVOIV(~Sllldlttlomn tlmi H~IISiOII. Thnw IS IIU OIW 'flUht' solutum to

this tensrou 11\ tlus context uf oraottco. whatever analysis or tllooriSill!l Itllollt

SU(lUcst. If shu mays near 1110hOYH,thus satisfyinn her pmfnno!]it;nl Iwod to huvo

suttierent control in the classroom tor toadllll!J tll1tl learllhl!! to ocuur. 1i1H:Will

betray her dmmo not unly tor oelloer uquuv but tor OIIUtHlmUlIlO !lirls III tI IOlt! "ko

matil 0I11at1GS. If she moves away trom tho tmys to sanstv tno importance of

oqurtv 11\ pmJilgoOIGal urucuco, silO will undernuno ctussroom nrdnr wtuoh sno

bcncvos is a prerequtsuo for tOl.IGhlllg and loarnlll(J. Thus It IS 1I0t a mutter of

making a floht choice. Resolution does not lio in ono :control) or tho other (equity).

Rathor, what IS ol\ti.ulod IS hIHftn~l'emmtruGtIllO stratuOlus thllt do not lonoro but

address tile t\)[\810n by dunllllsl1l1l!J GonfhGt. Lumpurt llI\1ntluod her tonsron (with

fortuitous asststance two boys boing absent) by emefuJly rooronnising tho pupils'

seannq.

Lampol't stronqtneus her GUBU f(lf IlIUlltl!_jm!) dlleltllllaS hy dOSGflllllIO tho lhiclllltlJ

faced by another primmy mathematics teacher. T -NO pupils produced two difforent

hut muaninqtul rosoonses to II prohlem, uno of whlGh matGhod tho resnonse in tho

text uook. Tho pupils Wll11W{j tllo WaGhor to say wlm:h W,IS correct. Shll (ltd not

want to undornuno tho pupils' GonfideflGO rn tho text book, nor did she want to

11IISlolHl tnom IIIW thinklf1n tht1w was only OI\U mOllninnful and eorrout roSPOIlSO.

Tim dllenllllil for tho Wlli;lwr was that tlw to;'(t hook IN,IS her toot, hut til IlfUvllhnH

only one answer mal one motnoo, it hat I limitGtiom:; in relation to her other

runtncmaneul nonls. This tnucher IlmnagotJ her (11101111110hy workinn wIth tho

pllplls 011why hoth rUSIHlI\~;I~~'VVI'rt' G(H(\'l:t

1'110f\lltl(lll flf toaG1Ilnn as mmw!lili!l cii/(lI1mws nnw counter to munv Imllues of

touchers, tor oxalllplo, un I!O(lllltlvn IlItmltldtlllll proelifiMlfS. ,m tt~t;hlh(adll~

\;;mYln[J out rosuan:hors' !\lHlwlmfnu of wlhlt prmfw:m. I(iilmmn, or il1; l1lulllhur~\ of

(lppq~lInn (;ampfl rnak"l!! GI)(lI(:m; ,IIlHlllfl (j1(:hOHlilIlHW ultornauves", All tlwsn

IIlI.IW'!j PllrtfilY tllp (~onllH!t III ti'.ldunn (HI rm;ulv\lhlt· thhl\lUI1 dllllllilll!1 OIl\' or tlHl

IIthur t!lmlptltlllfl \11t1\fll.ltlVt1. lWlIIH'rt IIIW.tlilto~. tuuu 11m \IWII .11111 tilt' tltlh'1
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tacnd dilemmas ill thuir tum:llino ill lllultilinOllal classroums. Dllu1l1I11:JS also

became an illuminating way in wlm:h to orqunise, that is doscnbo and explain, mv

obsorvutions. It was thus hom tho umpirlcal work in tho study itsolf that I turned

my attcntron to unde-stundtnq and doveloping dilemma thoory, and a IWlnuano
with which to descnbe and nxplain rnathornattos toacnors' knowledgo of their

practice in a ranuo ot multilingual rnathernntlcs classrooms in South Atrtcu,

The aertaks (19B1) (lnd Lampert (1985) aim to describe and explain tuacrunq acts

III such Q way that not only tho complexity of toachinq is captured, but also tno

dehberauvo and Illultifacote"i way in wl~ich touchers think and act. III doing this,

thev both work with a lallgunoo of dtlommas, though from difforent uorspeonvcs.

Lamport's is teacher research. lind action roscarcn, tnsrdorroutstdor accounts!' of

tho cornplcxtnes of touching through detailed illustratrvo examples trorn practrcc.

It is based III a thoory of tho practtout. Tho Borluks' is \.1 much mor« extonsivo

ethnogruphlc study grnpplil'U with an individual-society dialectic nnd develops a

more elobornto InnguagH. Both provido analytic tools for my study: just as both

found in ditemrna hmgllllgll a way to analyse tmwhino, so has it boon a koy

analytic tool in this study. I thus begin with a dotailed account of how their

understllndinn of touching and knowlodgo about tmwhing can be joined offoctivoly

for tho purposes of my study in social nruenco and scctocutturut thenrv,

2 DILEMMAS IN TEACH'NG: A PRACTICAL ACCOUNT OF TEACHERS'
ACTIONS

2.1 Managing dilemmas In a to aching sltuatlon

LilfllJwrt (1(JSm arquns that 'Irom tllll teaoner's point of viow, tryin!} to 'wive manv

common JHl,JllfJOOlGalWDhh'lw; Iml(f}; to Jlf,H:lir:lll dilt~lllnms'. WorJ..1Il0 trom an

example from her own primary muthomuttos clussrcom, sho dOSGflhos tm:ing tho

IlO(Jaoo!jIGIlI noml to positifm IH:rselt noor tho rather (liffiGult hOYHin tho <:1,188so

oI!' to k(H11! thnm undur lH'f I1Y(' (II cOlltrol prnhlimll hut 11\ 1'0 \iOIIlO tllHhi IWfSu(f

(h!'tilll:(!d W. WiH:hm fr,1Il1 tho \11111;III tilt' (:("W; (till equnv prollhHlI). Shu ilrOllm;
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of this study, I then askod: how do touchers understano their prucucos in tlns

complex multidimonsionul dynamic?

Whilo It is llnalytlGally posstbto to suparate elements of tho practice of WtlchillO

and learning in multilingual muthornattos classroom (as in tho tlu t;\~ dlmonstons

ooscnbod nbovo) thoy ore deeply intertwined and unmeshed in tho livod oracnce

of tcochlnq. Any practteo is deeply contextuui and "OIlCO comulex und Of ton

contradictory. It is a function of both actors· tlHlir twlinfs, values. desires and

capabuittos < and the social, historical and cultural possibilitios and constraints in

thoir context of action. In Bourd;911'r, (1990) terms, actton in lived practice IS a

function of the 'logic of nracttco'.

Witllin tho rich textures of tho practice of tOllching. a usotut way of doscrilJino and

analysing its compluxity IS tI1rough (I languago of dilemmas 0 a framework that has

develoued in tho context of this srudv. As a qualttattvo and groundod study, and

as is elaborated in the next Ghapt(:1 tnoro is a dtalectlo between tho omptrtcat data

(It tho study and tho sociocultural theorottcal 10m; that ia brought to bear on its

interpretation. They snapc each other in a dynamic WilY in tho process of tho

study.

The notion of tmlGhino dllornrnas forms a part 01 existing htoraturo on t(lllching

(0.0, Emrlak and Borlak, 1981; Lamport, H18!S). For tho Borlaks, a languilgo of

(Jilornmas eunturos:

contrnotottoos that oro snnuttanoouslv in eoosetousuess and soolotv
... (dilommas) eapturo not onlv tim diOloGtic between altornativr;
vrows. v(lllln~; IJrhr'fs ill persons and III society, hut also III tho
dlOlet:tiG ()! MHJjOGt (tile \lGtlll{l I) ,111(1OhJt'i:t (tim B(1t:IOty dlHI «ultur«
that oro In us and upon us). (pp. 124 12m

'DilernnlilH' worn not part of my ori!jllllli toeus or thulkinf]. However, 1mI analysed

tho IflItllllllltofvioWH with tho touchers ill tllU stuuv, it hUGllIllO apparol\t that they
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this suggests is that speech ill school must impuct on mathomutlcut l(luming, and

in oorttcutar ways in multllinqual sottlnus.

Similarly, in working With teachers' knowledqe (that is, what thuv huvo GlHlIU to

know about toaching) It is not onouqh to work ollly with what tticv say. Wa nood

to understand their meanings and intentions, as woll as what tnov do thotr

uctions in context. Thoro is thus a need to reveal lind examine bot· their tccu and

thoir urticulated knowlndgo (Polanyi, 1967). In Polanvi's erms, wu know more

than that whrcn we Cull solt consciously nrtrculato . Knowlodge is both embodied

and drscursive.

Within a SOCial theory of mind, toacnors' knowledge is understood as sot;ially

rnmJiatod. What they arc at·le to say or solf consoroustv articulate (lWCtllllH and

reflect on) and what thoy do ithoir actions) furm and aro termed by thoir acnvmos

and practices which am social uoeatod in msntuttuns ot society), cultural (tocutcd

111 languago, svmbols and ideas) ami have a history. This moans that teachers in

and from ditfor(Hlt contexts and settinqs are likoly to huvo diffmont aecounts und

act ill difforent ways. Simliitanoolisly, smco they sharo the nractlce of toaching

secondurv mathemotics, thetr accounts and actions ow likoly to contcin

commonalities.

My roviow of pcrtiuont nroruturo in tho fiold of 'nmtbernatics oduounon lind

ItH1gll1l00' rofloGtod tho cOlnploxlty of tho fiold lind It:(j to tilt! nrOlllllom ICIHllltor

'1, p, 22) that tOUGhl"!] ami learni.lO mnthonmtios in multlllll!]lHlI Behoof ctassrooms

min be understood as dynamic and at tonst three duuenslcnal. Tho WaGllIng and

looming t natnomanos in lllultlllll(JlIal Glasmo()llw i8 not mmply "hollr ueeess to

tho languago uf Icamino. Nor IS It simply ubuut a(!(;m;s to tlw mnOhsh)

mathernatiGs moister. Rathor, it llppoars to he about how tnese intewm:t With one

anothur, .is woll an with thn ~,f\l:l(ll, «ultura: ;1Il{1 dl~lGlIrsiVfl uror.osses that

cOIHitituto sehoot matncmanos tetlGhu10 and 1:-,trllIlltl. III kt'(~plllt1 with tlw hI\,' I}i
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Ditflcultlos in lnterprotation can be located ill their priviiouir1(J tho structuru of tho

/)lilctlGO ill such 1Iwny as to exclude the structure of podaoooy (tho 1l1udifltioll of

knowlodgo il) tho rotuticnshtp between tem:hlllU and loarning) us tho source at

Icur/liIlO. Motivation, ldontltv, Gllllfli<:t uowor relations, all ruside ill tho conununitv

ot pmGtiCl' ~mdwill work in diff:,mlllt ways to orwtJln contripotal 1ll0VUIllUIlt to full

participation or constrain it. This is why tor them, leaming is onlv understood in

relation to a lourning rather than a toachm 1 curriculum or intonnonut Instruction (p.

40; p. 97). But in so doing, and despite thnir own commttmont to movo awav

from drehotomtos, thev insert a new and nqunlly pruhlcruatto diGllotorny between

toaching and learning.

It is usotut to pond or for a moment that in RUSSian, fur nxamplo, thoro i~ only ono

word 0 obuchento • that describes teaching/loarning. In other words thoro is no

Icurfllng without toaching and VlvJ versa. Tho teachinglloarninn rotatlon is a

hugoly compte ....one. It is as h:ndnmolltJI a probtom in teacher educatton as it

IS in schocl Ioarntnq. Dominant teacher education practlcos are structured 111 both

tho academy unci in tho school itself 0 a combination of a formal and lin

aporonttcosntn eontoxr, Tho success of this combination and the retativo merits,

woinhtinns, contents and proGOSSOS of the two paw; romatn tho fOGUS of onnoing

rosonron and debate. Lava and Wongor's thoory of social oraeuce siutts tho

probtemauc away trurn theory/pwetice drchotomies lind questions of trunstor lind

ollcodragos ~ISrather to examine tho resoui sos 111l)(JOavailable in different contexts

of teacher OdUCiH!OIl and their posmblo offoGts. However, in shifting attonuon

onto II lOamiI'll curriculum and thus currocttv quosttonuu; any direct reilltionship

uotwonn Illtuntional tOllGhll1g (lllti loarning, tilt'" nevertheless move to dony any

relatiollship between loarninu (lnd Intontlonul teaching. This is problomatie il\

OUl1llriJl llnd pnrtiGlIlurly Be :n tho context of schootlnq,

.t

I Ilavo wound that whilo LII"'o iHld WOllOOfprovld(' II tramowork ttlr lHHlorHtlllldm!l

W,IGhms' knowlodgn 'I(HI I<!fll\tity, tlwir SOCi'.11prm:tl(;o theorv is not

1Illprolll(nlatlcally traw;for,lhlo to 8GI\001 lomnillH unci toaGhinn. Tlwy n.ivo,
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trunsuarencv in the pral:U(;e ilnu access to resources for IWWGOIl1()r!ihUt~ol1ling

knowlud(Jollble and fil.,lliolUllg iI SlH:(;08Sful IdulI!lty. I hav~ around Ihat this

concoptunltsatton of IOllmino within sootat pructlco assists tho thoorisino of

knowlodqo about totll'lling " how toachers loam nbout t(1Uchillg. How does Lave

and Wenom's eoncoptlwlisinO transfer to thoonstnu 10\11'11110ruathuntunr.s (for

oxample) in school? III Lave ulld Well!Jor's own tonus this qucsnon IS unportunt:

school is a specific social context, involvhlU difforcnt communities of practice fn.m

tnoso in contexts of uonrentrcestup,

A shift into school lourning raises a number of questions: W!ltlt!wllo is the

community of practice ill school mathemaucs? What is tho cornrnunnv that

reacners am olo-timcrs in? mathematicians? matnernanos teachers? Or aro old(Jr

students, or mathcmaticaflv scbootod adults tho old-tuners horo? and whom arc

they in rolatron to the touohors> and pupils? What oro pupils now-conu-rs into?

Centrally. what might consutute legitimate pNlpheral partl(:ipatloll III tho

muthematu-s classroom and tow.irds what is the centnpetal prl}!:ess of

parnotpnnon> bocomlnq a mathematician? a rnathemattcauv scnooled adult?

Lave and Wennor offer a nenoral theory of social uractice in wluch leariling is

always a part. However, thoro aro olour difficultios in moving into tho conroxt of

schooling. In school, students remam srudonts Ulltll thov toavo, Nu matter how

much mastery thov might havo ucluovrd, only a to'N, utter scnool, nuqht become
•

mathematics teachers and t fOWN mathomaticillP.;. Moroovor, tlloir touchers

however mathomlitiGal am not, III Hit! context of schuohll!J, praetlslIl!)

matbematicrans. Thoro is ulao a tabour intensitv in .111 npprmltlcl'slup model that

docs not transter oosuv to nuss schooling condmons. Thns, Wllilo l,uvo and

Wenner's intentions are for a qoneral thoorising, and thoy attend at moments (tor

"x\lrnplo, !,p. 39,41; p. 100) to thu spoGifieity of sGh(lOlinn, tl\( 'Y in tact sidrslop

dlttiGultios in lIslng their Gonl:uptlialisi.!tIUn to IIltorprtlt (lut! O)(pltlill todGhlllt) and

lI~drnlllnIII hl:ll()ol.
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Tlw; :OIlGl'ptIOIl ot tl'iH:hm klluwlt!d!ll!lIll1hty traI1H'~. Wddlll'l) thlf~ltlllltl!l" II

sunports the mouvunon tor illY study W,H:lwn; havo kllowlt:<J~W til ~,II,JH'tlhout

teaching mathumaucs 11\ Illl!ltlhnoual matnemunos classrooms. Muruovor, In \.1

study that wrsnes to access t!:tlGlmrs' klltlwledno. data (:olh.'(;WIII should then

JIlclude teachers talking about ana wrtlun thOlr prtlGtll:e. III snurt, LIVI! und

Wonger's sootat nracnce theory provides (j thooroticul frllll1owork with design

unnucauons fur a studv onta1hno teachors' knowll~\foe.

However, and as argued earuor. the dilemma lanOlJago of Lamport LInd tho Borlaks

needs tu be otancratod to include the speciftc knowledge teachers can or nllght

hold 111relation to tho tea :hil1U and 1001rllll\~Jlit lll11tlH;IlIt1tll:'; 11\ lIluiflhllqual

classrooms. A study of teachers' kJlfI-Jlflodgo .Jf tim WlIl:hll1tJ alld IwtrlulIg of

rnathemanos in school thus needs also to theonso knowledgo of suhlCGt matter

(school mathenmtit;s) ami klll}lJVllldn(~of 1,H10uageIn use III classroums. Does Lavo

and Wenger's social nracueo theory transfer fWIlI apprelltlceshlps. tlml otner

commumnes of pracnce hke Alcohohcs Anonymous und teactunq, mtu school

Illiltilomatws learnlllO' III other words. can an olallor;:ltioll ot {hlelllm,. lall!Ultl!]O bt'

proVided hy concoutuat tools III Lave and Wonoer's thoory 01 ' w;,al JJrJ\:tlt:O'

4.5 Shifting into school learning

It

In order to uevelou an undcrswmhll!J ot learnll1U as part ot soulal prlll:tli:o, Lave

amI Wonom turn to GOIHOXW of SliGGOSShl1 IOllrtllllq ~ appronnnesluus, They

r:xpheltly turn away from tho scnoot uccauso It'lIrtllnn as ill{tlildod In 8GhiIIlls h,18

lleull unsuccusstul ;or so many ami, IlHlWUVor, III Mll:hllly dlmnilutmt ways. III

additIOn, tllO formal sonool has boon tho domumut lind dotorillininn domain of

ICJrnlllH theory, yet It IS I\ut tlu: only i.onrcxt of IOi.lfIlII1!J.

Illstoad of touchers lind loarrl(lrs wo hnvo ata-ttauus knowlodgoahln othnrs ill a

uomnuuutv of praGtlGo nlld /)tIW coineus whose kllOwh~<Intl ami idolltity ovolvo

thrulI!!" CI'lItfllll't111 pilrtlt.lpatitHl III tlu: Pldl:tlLi'. TIh'Y ,'I,lllill,!tP til" II11Pllrt.rIIl:t' lit
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to talk about teaelll'ltJ f r01l1 uutside thu praetlGu. Pur Ltlv(! anI I WI!IIOI'r tim; I!i

t1ch,oved throlltJh u drdacno uso of I.m!luanu, not itsolf tno disuourse ot tellt:llIllO

prucnco, ,lilt! thus ere;no" i.l IlOW linoui8tle prm:tlGO all (\f IW OWI1.

Tulking WI~nlll and talkino about u prucnco thus need rodotminon (p. 1091. Talklll!)

wrttun u praeuco ttsclt tncludcs both tall<.inn within (for oxamnto. oxchunoino

mformanou necessary ic tho nrcqress of 0I1001llU actIVIties) and talklll!! about (tor

example, stories. GOmnHIIlI·y lore). IlIHldo tho sharmA pruunce, hoth turms of talk

fulfil speonc functions: engaUIIl!J, focusing and shiftinq attentions, brinaitlO about

co unnnauon on tho uno halld; 811pportlll!) communal forms of rnemorv and

ruttootion ilS well os sionalhng mombersnu.s on tho othor. Stonos hy full

purneipants, say bv experienced teachers about their pruetroo. inform otnor

teacners about toaGhinn and demonstrate or mmifll how to tell stonr-s anout

to ..H:hIllU trnm wlthlll the nrucnco.

Talking obout a pructtco also usually involves talkinn both within and about. In

t.avo and Wengor's terms, tho offum of this talk i}t not full mnmberslun of tho

PrJGtICO, IH:GaUSCIt IS happnnlllO tro-u the outsule. It IS r.ithor what tlh:Y call

'soquostrunon' and an unonatton from, or orovonuon of access to, tho practice.

Wo know onlv too well from tom:hm ooucnnon courses that (I proSPUGtlVU

toacnor's ability to wnw a 000(1 essay ~'II what is tlUod tl\IClllllU WIH'fU ''I0od

essay' is Silliullod in tho nraeucos of tit·) ncademv etten i)oars IIttio Fllatl()l1 to

ooml teJ!:hillp III prnetil;o.

KnowlmJon about tOllcllin!J IS thus nm simply in individual teachers' 1H.li.lds· it IS

tlod to thOir identities and evolves 11\ nn<l throlloh GOpnrtieipmlOn ill tho praetim~!l

(If tho wlll:hinn couumuutv. Tt1i1dlPr~, J'artu!III,lrly If tllllY havo IUI(II\ III J!f(t(:tH!t\

tor ~;tIllH'tuur-, ilro moru or 1m;;. kllowlmIUt)\llIlu lIhmlt tile pr,wtll:O ot to,":IIII1OI.',

doptmlllllq Oil tho GOI,1I11Wlity, tl1my access to its resources IHirtiGlilarly to

dl;tIVltll~!, rdawd to tillklll!J witlun .111(1 anout tl1u practlGO, ~1I1d to thn traIH.pllrt'lh:y

III tho PrIIl:t 1(,\ ~.



Extondlllg tho COI1Gllpt uf tr.etspurencv furt' r into tho GI.J3~roOni <'lIld tile tncus

of this study, the oxamnte of oroup dl~i'!lI!miofl of tI 1l\1It11et "atiGul tusk I~,

iltununuttve. Pupil pupil diseuusron of tl tank HIH/llld ('!Hlhln thr: IIIUrIH!llltltH:ul

loarmnn 11\ till! task allu so tH' illlllSlblt 11 • However, tile rwm. tur (;um,trm;tIVI)

tuncnoninq ot a lomlllllU Uroup aro otton loft unulicit. It it; lJossllJlo that the

(JISGlIssion Itself becomes UK) fOGl!~~of uttonuon fOl the gruup, ratbcr thflll ;t mouns

to tho mathematics. HNC it obscures access to mathomuncs, by bDG0I1'1I1~1too

vi..,ibln itself'. This possibility might well bo oxaggorated in tho wcrktnns Jf \J group

whiG" has a numbor of mam langU\lf)CS.

In short, praGticos that oro more or loss transparent Gall onaolo. obstruct or even

donv poriphcral participation and neneo access to tho nrucnco. TllrollfJil
trunsnnrencv, members can OXOf(:jSO Cllntrol and selection mto the J1ri.u:tIGI:. Thus,

tho explanmory burden tor lenrninu, and horo IUtlflllllO uuout tOll(;I\IIl(J, IS pku;ml III

cultur.it pracneo. It IS placed 11\ tho uommumtv of wllchillfl, \Jnu nut on one kind

uf I(!tUlllIl!) or nnother. IncreaslIIO pi.lrtlGIIHHIOII and lumen knowlO(fOO,llHhty is not

about cortrlcGtino thoorv and pracuee, or expencnee wHI ebstrecnon, but ruther

et\t;)ils tIll, organisation of ucnvmes that makes t!lOlr moanillO viSible to toachors

and all other partlGipants III tilt' practltie.

4.4 Learning to talk

In addltton to tr;:lIlspar(_mGY, 'nnitlln,.t,; pl~riplloral pnrtl(:I(llltHlll nl::lo Hlvolws Imtrlllnn

how to ti:llk (und bo mrom) III tlto 1t11ll1lH:rut tulillilltlwP'lIIw. Fur IIOWGlml!\r~ then,

tho purposo is not to Inarn from wlk \IS a substituto for leUltinlllti~ pnrtphoral

partlGi(lutHHL it IS to lonm to talk as a koy t(' LPP. UnpOl:klllfl thOBO«onoonts

foJatou to talk, Lavo nnd Wenoer (hstlll!JlIIsh between talkin!! within ,1I\t! talkin!!

about II prw;tiGo. Full nmtieiputlon 111u eommumtv of nroence mo.ms lomnino to

talK. \lml tlus Pllt\lll~, tIIlkinH dhollt \IIHf witlun tho pmetit:n (p. 109). Talkillfl ailollt

tlll1 flfiWt!;!U trom tlw outwdu 11;what utten Gom;ututm; fonll\11 IO\lllllIlH (hH'

ol<wnpln. tiloory of education ill tmlGllm mitiGation) whom 8tu(iont teaehors lemn
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Bl'GOllllHO II full partiClptmt moans oll!}1I0illO with the tuGlmoluglUs ot I'vmyuiJ'j.'

nraeueos in tho communttv, as woll us pmticiputinn m its SOChl1 relations. Thus,

aecoss to artitmas ill the comn-unlrv thro'igh their use nllu understanuing fA their

signihcllneo is crucrat. etten matorral tools. artifucts technuloglos arll treateu

as given. Yet, tllOY embody inner workinqs tied with tim Iustorv and development

of tho eracnce and which nro hrdden - those need to he rnado available. For

oxamuto, in mothooiaucs tOllGhing. tho textbook IS a resource. It is us{'d """Iduly

and often exclusivclv to teach school rnatuemanes. Its mner workinqs, however.

am unutJl'btcdly tied with tho history lind dovotoprnont of school mathematics as

tho fWQUlSltlOn of dominantly proGoduraJ knowledgo.

tavo and Wonger elilborato 'trunsparoncv' as involvlllg tho dual charactonsucs tlf

i'lIvi'sibt1ity and vh)l"iJili'ty1I,:

... iIlvislblhty in tho form of unproblematic mterpretanon and
intogrutlOn (of tho mtifact) into activity, and visibility in tho form of
oxtondod access to infomHltion. This is not a simpJ:~dichotomous
dtstincuon, smco meso two cruorat char. l.tuilJt;GG JW If' n comolox
Iflterf)lay (p. 102).

Access to 0 nructrce mimes to tho dual visibIlity and invisibility of its resources.

In ethor words, the Invisihillty of modlating roohnotoqros In a nrneneo is nccessarv

f(lf recus on and SUpportlllO tho VISibility of tho subJoct matter III the pnlGtlco.

Contll1uino with the oxmnplo of the textbook as n rOSOlJfeO in teilchmg: the

textbook IS h1nhly vlmblo hut also Jllvl5Iblo rn that it makes muthomuncs (the

MJbjoGt manor) wilhln. Howevor, tho duenuua of tho tOUGher III LampO!rs study

illustrates effoGtively how tho inner worl~mos of tho textbook (rovoalino

mathematics as single IIIflthnds ami answers to prohloms) can obstruct IIGGOSS to

pnrtl{:ipatinn III widor oonoonttons of rnathnll1ntiGnl praGtiGo. EHnr:tivn toachinn

(l}oeornino u full parm:ipant) thou uononds not ontv on tho avnil\lhllity nnd usn of

It toxthook. hut atso knnwlodoo of and insiqht into its lustor« and inner wnrkll)[1s.

itn IHlssihihtiml IIl\d limits.



lJilttil"patrull thus requires a 'det;onterin!J' (If musterv ami pt:du!lo!Jy away from mo
IIHliwJulll master or lenrnor und Into the ~truetllrilln of f eSOUrGU~im thu uunununitv

of nracncc (p. 94). Loamill!! lItHI mustorv urt~ flJllt:tioPH of (lIlW resources me

mtldn availablo por Lave and Wonuer understanding purtiGipution ami Inarning

requires u hllam on tho loarnmo GUrI iouhnn. and not tho touching ourricuhnn. It IS

neither tom:hlllO lntunnuns. nor pluI1I1od pmill(10ny that G,IIl Ullllllll! lIlHI nxpillill

learmno (p. 97). Rather I tho somul structure of tho nraence ilnd eondurons for

logltirnucy deflno tho oructtco and POSSlhllltios tor loaming.

POrlpheral and full partlCipatloll nrovrde a mode' tdr Gtlllsl{fer.I1U tho nosmons et a

teuche. in rotanon to lonrninn. Thoy also provide a moans tor distingUlshin!) now

alld older teacners. as well as tor diStlll{JlIishll!(t within IIO"vOf Of ulder teacners III

SliGh a way that those who remam more peripllOral lIW not so sl:nply uecauso they

am 'inadoQuate'. Tlus mioht woll he tho ease, lIut must YOsoon 11\ relation to a

teacher's aCGOSS to resources in the 80GI;)1structure of touching. Tho cuncept ut

truusoarenov otanorates nus POll It.

4.3 Transparency

For Lave and Wengor, lourning occurs through <:OI1trlpotal pmtlcllhltlUII III tho

learlunn curneulum of tho cornmunuv. BocomillO II lull member, that is. hUGoming

mow knowlodgf'al)lo, entuus h.tVII1Uaccess to it wide mnge of onOoll\O acnvuv in

tho nracnce UCGOSS to old tuners, OtlH)I' members, to mtormanon, resnurces ,lIui
onportunmcs for naruciounon. Such access hingos 01\ tho concept of

transiuuonc»,

•

Tho t"!lllltictll1GO of mtifnGts in tho iull conuuoxnv of Ulll" rolanons
with tho l>rIwtH;(l cun UO morn or less tumsooront to Ieurners.
TrlIlIspmnlley in its sunptost f'Off)) may imply that tho mnor workinqs
of WI HftitllGt are iWi.lilalllo tor tho I(lamer's iIlSP(l(!tioll ... trallsparofwy
rotors to tho way II! wl\i('h lIS1l1g arntucts illHI UlHlmst,IIHiIl\O UHlir
Hinnifir.anGO uunruet to bocomo one loarninn I)r(H!OBS (pP. 1O~«3).
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For Lave and Wenoer. social l':'dt!ttt;l'. ;Jlld not 11:\1(1\1110,I~;til{! Stdftlll!1 IHllllt

Learnill!1 IS rather \I dtnltm~lo, I dt lilly ~illi:tal pr;l\;tWI', It I!i .:t Iii ,L, t Iliwc:IIV\! ,,11(1

objucnve through u tOGlW 011wholo pt'rson III tho world. Loarrllnn rs IIlcwnsill!_!

partlcipatilHl III conununtnes of nrnoncos and (!()n':;OIIlStlti! whoro person aGtlnn in

tlw world. This is 11\ sharp contrust to donununt h!lIrnill!J theory whlt;h IS

concerned with mtornausanon of knowlodno forms \.11Hi their transfer to and

a~j\licution in a ranoo ot contexts. Knowing IS thus an activity by spocifiG JJcoplo

III ',Ji0Glhc CI(;UIHSWIlCns Identity. kllOWillU and social IlWmtwfsJllp ('lItall onu

another. Thm; 'Iearntng IS nut LI condition tor ll\emlll~rsl\lJl. but IS ItSOIt till llVolvII\[J

form of memberstup' (p. 53). KnowHlH about tclJChlllO and lJecomrllg a teacher

evolve, and nro deeply tntorwoven II! oflooinn uetivitv in the praetico of t(laeillng.

Knnv\'led~lt' anout tem~hllin is not ll(;fllllfml 111 courses ahollt Wildull!}. hut III

ongoing participation In tho teuGhllltJ community In which SU,:', courses IlnUht be

a port.

This view (A knowledgoabillty opens another w•.lYof unuersnmdmq toucnors' roles

III dovoloping knowledge at-out to'.Il"lino. Debates on till) 'toucher as-rosoaroner'

etten ootanse reseurcners amI teacher resourcners. with mOllments about whut

consntutes resoarcn, and, moreover, what klluwledne about tp,H:hrnn 11\ taGt

affect,: oraeuco''. Lavo and Wongor's soetat pmcnco thoory clearly tdonunos

teachers as a ('rucial source of knowledge about toaclunq, I am nut slJ!westino

here that only toucners cun knuw about tl'aehiIlO. Rathur. jl;o.:t as earpt!llh'rs i1W

lint tho only poople who know about caruontr», thoy cortuintv uro a koy source of

any lIndorsmndlllO of its orncuco, Simply, wo t:Wl and must loam about ro,H:hinn

from toaenors thomsotvos.

Lave and WCllom cJistinOlllsh l)OlWOOn jJOtiJ}/Jor,,/ and full parti<:ipation WIINO huth

are lnnitirnlltt! hut t!ifforont forms 0' p,lrticipation in tho l'r<wtll:O dlld hoth uro

uunstuntly l:IIIJIlnill!). Full pilrtit:iplltl(lII ~iurhlls nu.sturv In tlw furm ot tull

membership in tho practice rather than un endpoint in IfHulling/knowin(J all there

is to know about tho prw:tiGo, The proGOSS of I1l()ViIlH trom pOilphnrdl to full

1)3 I .



Fur Lave am! Wonuor, bm:orninu knowlodooabio IS rnus a sunuttuneous and

Ol1oolno fashioning of pcrsonut ami urotessicnal idolitity within a co.nnunutv of

s()('1ll1 practice. As (I sot of relations [lnlong persons, activity and world, D

communitv of praotico 'is an intrinsic condittc. for tho existence UT knowledoc, not

least booauso it provides tho Intnrpruttve support necossurv for lllaking SOIlSOof

its hlJritage' (p. 98). Looming is thus loeatod in tho process of co -purttoloatton,

and not in tho hoads of individuals. This is thus a soetot theory ot rnind whom

moaning oroductton is loeutod in snerot arenas that art \ It (111(:0 suuancnauv

speetnc and in tho broador society. In Lave and Wennor's tonus, knowledqn about

roaching is thus fllndmnontully tied to tho context of teaching, and cannot bo

abstracted from it. Knowlodgo about totlGhino IS also dvnamtc and slmultancouslv

personal and sociat.

Rl'flecting buck to Lampert's underStillidlng ot touch inn nets as nerscnul, those

must not be undorstoor. as simply located ill Ltll in.Jiviuual tcacnor'r hood but in

hur co-participation in tho community of teachinq, Hence my earner point that

Lamport's concerns woro not accidonwl or knosvncratto but connected ill and with

ta!k in nor community of practice.

4.2 Legitimate peripheral participation ,
'Logitimoto porlphornl partlcmatton' (LPP) is tho coueoutuat hriduo between tho

person and the community of practice, As nooplo pmti(:ipnto in oommunlties of

1)1actrco so thev boocme IllOW kllowlm1oeable III tho nrucncn. Thuy move from a

nostttou of 'nOWGOIllOrS' to bocorninn 'ole! timers I with nrontor mustorv of tho

nracttco and with all tho contltcts, contradictions, ehllllgos and stability that

ontalls. LPP is a moans of explaininn hath tho dovoloping idontttv of pmsons in the

world. and tho prodll~tion :111(1roprOdllGtiol1 of tho G<1Il1l11Ullity of' Pril(:tiCl'. Horo

is i.I concontuat trumowork fur intooratillg tho concorns of Lamport and tho Borlllk's

III doscribing and oxplaininn toaGhino.



How then dODS OIW copture tile kllowloduo about Wilf;!lIIlO WHJ ll!tlclll'f ucnon us

both perS01l111and social, whom moaning IS constituted 11\ and cnnstitutive of

activity in social and cultural sottlnqs. rhat IS, in social practico? As an answer to

this I turn to socinl practice thoor >,.

4 A SOCIAL PRACTICE THEORY OF TEACHERS' KNOWLEDGE

4.1 Situating learning In communities of social practice

Luvu (1991) and tuvo and Wengor (1991) situate laarnif'g in comrnunines of soctat

oracttce. Building on Lave's earlier work on situated cognition (1985; 1988), thov

devotou a theory of social practico " what thoy call 'legitimate periphoral

participation in communtttes of practice' (LPP). LPP can illuminato how toa.ihers

loam about toachtnq. It can also be usod to throw IifJlH on teachers' knowlodgo

about teaching. As I shall show, it provides a tlwflretical frtlllWWOI k that

incorporates the personat, pmcucal and social dlmenstons of teachers' kllowledge.

Lavo and WOllgor writo:

Briofly. Q theory of social oruettce emohasizes tile rolational
tntordopondonov of ngent and world, activity, rnouning, cognition,
learning and knowing. It emphasises tho inherently socially
nogotiatod chnractsr of moaninn and the mtorestod, concernod
character of tho thought and actions of persons-m-actlvitv, Tlus VIOW
also clain's that looming, thinkina, and knowing ore relations amonq
pooplo in activity, in, with and arising from tho socially (lnd culturally
structured world. This world is socially consututod: objecnvo terms
and SYBtOIl1S of actlvttv, Oil tho ()IlO hand, Ilgontsl subjoctlvu nlHl
mtorsubjoctlve undors tnndinns of tuum, on tho othOl mutuallv
constltuto both tho world and its oxperlenccd forms. Knowtedqe 01
tho social world is socially rnedlatod and opon ended. Its mt"lnnino to
(jivon uctors, its turntshtnqs, and tho rotutlons of humans with/m it,
oro proouccd, rooroducod, and Ch(lIlOfld in tho GOllrSO of nctlvlrv
(which tncluoos spceol: and thougllt, but cannot bo rodUGod to one
or tho other}, In a thoorv of pructlco, coqnltion and communicatlou
ill, .md with, thl~ SOCial world mo situutud in tho historic.il
dlw(~lopmnnt 0f ol\go;I\O activity (pp, r50 5 II.
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understand tho forces, internal and oxternat. that provml III ~;ots ot l:irewmitaneos
minht well provide our diversity of teachers with some IUSOllrCO& und toots to tlunk

lind act upproprilltoly in the complexity of their classroom lifo.

It is our hope that the dilonlllw langllt:lgo \NIII be usotut III elarifyillU for
prefusstonats and tho public some ot the debates of schooling
practices and tholr relationship to tho f1111!Or political and economlo
questions of tho day, and fO! helping to identify olrornattvo
possibilities for .1Hlkino schooling a rlchor, mow of1gagmo and
challonging tntoltectual, outtural and social oxportence for all students.

(Borlak and Sorlnk, 1981, p. 91

Tho Berlaks express this hopo in tile context of tho contucts over oducational

reform at tho end of the 1970s In the :.JSA and tho UK. But thotr words could

have boon taken from tho mouth of a rcsoarchor in Souttl African oducatlon in tho

1990s as wo confront tho rcannos of trying to carve moro oqllitablo, more

r.taanlnqful and higher quality intellectual oxperlonccs in schooluu; tor 011our

children. And wo do so in an even morn ccntltctual and ccmrudictorv context.

However, while dilemma languago 11\ Honoral is npprcnnato, I have arouod above

that, for this stlldy, it roqutres extonsicn. Tho oight curriculum dllommas

cnteqortsed by tho Bortaks might not adcquatelv capture dnornrnas spoeiftG to

waGhino and loamino socondarv matnomattcs, ospof:lal!y in multihnquul

classrooms. Ono of tho contrlburions of tills study will thus bo to llxtend (filomma

languago.

My extension of duomma 11lI1HUiJ[j0 tseo C,haptms 5 " 5) snares tho Bl'flaks'

lIndorlying theoretical nssumptlon about the nom -r a diilloGtic~11account of

toucners' actions and kllowlOdUG. rllnclall1ont<l1 to such an \JGGOllI\t is "'0 view that

mouninn IS not u process that goos Oil in tlre mimI. Ratlwr, it is Gtlllstitutod ill lind

through social activity. My oxtonslon of dilemma 11I1l{,lllJgO also snares Lamport's

Insight into tho praGti('(11 and oorsonat (it toaenor's idontity) in toachin~l. Hom till'

mallaOOflWnr of dilolllllHW is important.
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classroom practice id not IlS cteorlv bound with tho 1il:lljOCt tuuqht as is thn t:il1:itl

with secondurv teachers. What then do thosu studios and the Borlaks' dilemma

lanouago offer to u study of toacnors' kllOwlOlltlO ot their practices ill multilingual

socondurv mathematics clnsrrooms III South Mrh;a?

I am concorned hero with probtomansuut t(lliching dllemmas, in rolation to tho

specificity 0f matheruatioul subject kllowlodgo III school, As indica~(ld above, this

is directly linked to tho i~SlJO ot ldenntv, tor OIlO'S idnntltv us U soconcurv teacher

is as a subject teacher. Tho Bortaks' typology, being soctolcntcal, is concerned

largely with the social organisation o' tho curriculum and does not deal with tho

speclttcttv of subject knowiodqe. WhilH thelr curriculum dilemmas will apply in

mathematics classrooms there aro. perhaps, particular dilommas teachers taoo in

their attempts to teach mathomatlcat dlscourse. While Lamport's duomma

examples oro drawn from prlmarv mathomaucs GIUSSOb, they arr control ami
curriculum dil'-'mrnas related to mathematrcs tcachlnq but with littlo engagoment

with the spectttcttv of I',athomatica! content. Moroover, marnomatrcs at the

secondary level is more complex> IImo.o rntrioate web ot cencnnts is at play and

thus could lead to moro muthcmancanv specific dilemmas.

",

In short, tho forms of dilemmas, particularly I1t tho socondarv level, nood to relate

to what IS being taught as woll as to IIOW and whore. Dilomma language thus

needs oxtenston to subject spocrttc toaching. In addition, neither tho Berlaks nor

tumport oxploro tho issue of languago in tho classroom and dilemmas that minht

omorqo, Thus dilemma Innglltl90 nuods to bo ullvolopotl noro ill roilltiuil to both

ianguogo and mothemunos",

Mom nonerally, how does one rocontexruallsu n stuuv into a difloront context, into

a dittereut time und plaeo? At this truusitrcual [uncturu of South Atricu's sm:illl

and politiunl history, wlH)ro ohotcos hnvo to be mlldo in now eoucnttcnat policy

formulation ami its inu. .snuntation in tho lifo blood of classroorus. dilommn

1t1ll(Juuno otton (I groat doni. HlivinO on uccossiblo lannlH.I{Jn with vvlliGh to



thou is GOIlSl:IOUSawareness, Ot/i!ctlve Gapm.:ity, tlio alJlhty to think about thillkino

metacoqm non.

SClontific and spontaneous concouts, wluto dtstmut. IIltlWHlGH oat:ll other:

In tho scionnttc concepts that tho child ucouuos in school. tho
rotatron to an object is mediated frorn tho start by somo other
concept. Thus, tho very notion of sclontmo concoct i'nplios Q oortum
position in relation to omor concepts, i.o., Q place within a svsrom of
concepts. It is our contontton that tho rudiments of svstomansauon
first enter tho child's mind hy way of his conrnct with scienntrc
concepts and are then transtorrec to overvdav concepts, cllanginn
thnrr psychologieal structure from the top down.

(Vygotsky, 1986, pp, 172,113)

Ono might say that tho dllvolopllIol\t of tho child's spontaneous
concepts proceeds upwards, and tho dovotonment of his screnuuc
cooceots downwards, to a moro elernentarv and concroro tovet, Tlus
i~ ,I consequence of tho way in which tho two kinds of concepts
OI1I·'(go. The inccptlon of a spontaneous eoncept can usually bo
traced to a fOGO to-taco meotinq with a concreto situation, whilo a
SGI(Jntifl(~ ooncent involves trom the first, tJ "modlatod" atntudo
towards its objoct. (Vygotsky, 1986, pp. 193 194)

There are two implicat'(1I1S hom, particularly tor tellching lIlId loumlng

mathemuncs. First, without tho ~pccific oxporiom;n of schoolinn, parueutar forms

of mtramontnt functioning tabstrnot concoct tonnanon. metacoqnitlcn) Will not

develop. Tho votuo and nenctrts of BGhooling, however, provido tho coutom ut

mUG!) research and dobate. SinGO VynotBky's nmo, HGIHlolll1!J han shown IHwit to

no usofu! in soclauv distriblltfHl wavs'", An additional quostinn hero IS wltotlior

oxpliGit p(\(JIlOOOY i1'l absont in evorvdav lifo. Is docontextuansod tllin;,inn the

pnvilonod realm ()f formal lnstruetion? ihn in and (wt tlf scnocl dobutos oro

bovond tho uumodmto focus of this thosis, hut continuo to be tho suhjoGt ot

011001110ft::lI1,m;h uctlvitv, pnrtiGlllarly III relation to IlHlilllinotlil lllatlWlli\lties

•
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m~ a disnnet context, with ,hlrtiGular kmds (If If'iHlWla il<:tlVItIl'S that will bllap4!

consctousnuss and lead to partlt;u!lIr kinds of kllowlutl!j(', illlt! tlliH wlult: tllf!~jl~ 1f,,11

not ~' .iplv transfer uuo other activity, tho\, will uovorthercss unpuet on

pSYGh()lo!}leal functromnq.

Vygotsky Idontlfied throe leading aonvtuos that snapo mHlSGlOllSIHlSS Ionnation:

pli.IY, scheot und work (D,Wldov, 1990). A drstiuct fe:lturo of SLl\oohllU IS thJt it

involves formalised instrucnon. what one miqht <:allexplicit pmfa!jom ur, ill Lave's

terms, 1I toachll1g curriculum. Vyootsky thus rocoqrusoo tho school as a dlstim:t

context entailing disttnet kinds of act. jitios leading to quantunvolv difforont kll\ds

of knowlllUnO than those acquirod ill everyday :lfo, III play or III work.

Schooling is a particulm soomt sottulIl and takes particular forms In dlfferunt

tustoncat Gon(iitiolls. Thorofnro tho kinds ot }iiH~lal interuetkm that cfuldron nave

III school will have IIltr~,.iontat uffocts (D~dnon, 1990). Tho !),lrtH.:ulartty ot

schoolinu in contrust to overvduv lifo is that schoounq IS abstracted and structured

out of ovorvuav lifo, and organisml with particular time-spuce r otatrons Evoryday

knowlmJgo and schcol kllowiedoe are thus (ltstllletly {hffment kinds of knowloduo.

For Vvqotskv, schoolin!l und formalisod instrucnon load flpoeifteolly to tho

dovelopmollt of rnetacoqnittve awareness Oil tim onu hum. ami to tho dnvulopl1lollt

uf st;lt'ntlfIG concepts on tho other. Tho loarn:nn of now wont rnnJIIII\OS 11\ st;hoOI

is not tlmhioil dlroct OXP(lfIOIICO with thtnqs or through nhcnomona. Rntlwr it is

through a svstom of concerns. What dlstillUlli~hos sGinlltifiG from spontunoou»

GOllcoptS is that thoy are part ut iJ Hystt"lll of eonoents, ~IIi(J they lifO duhhm\ltl' .lI\d

}lelf consotous, In contrast, spontonoous concept», tllo counupts thtlt are formmf

ill our evnrydl.lY aouvitv, am ullsystmmltiB\lIl \II1l1saturanvl with mqwriollce.

8nco'iso scientiftc concepts am timl to other concepts thoy ontail ansuuut thinkmg,

alld gOlloralisations of nonoralisations. What dfWl'lops <Imino tho 8(:11001period
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oontcxt them is no simplo ur dlre(.t usn. Rat! ior there IS a rm:olltl'xtuall1hItIOl' II1tU

tho logic of tho now context, a recontoxtuahsutlcn that innvitabfv shifts, chunqes

dud attects tho kllovvludgl! use. ,)rawill!1 tlltluthor the lilllUlHltl0 of Luvo ami

Berustom. km)wll!do(~ al:qlllred ill one sot of 80(;1\11prm:tH:m; ami u~f'd III anuther

undorgoos transtormutton thwlIOh a delocauon from its context of or'gill and a

retocatton in another sot of social nraoncos!'.

In contrast. in Vyuutsky's tlu-orv, the IHUllOr pSYGholuHIt:al tuncuons, whi(;h

Includes tho ronnunon of ecnconts. form throl_;gh sociauv and culturally mediated

ucnvuv whoro cunurot tools first used IIHorPOI son ally , become Intornahse<l arlit
used to rooul:lto actton. This call bo road 1.1') tim tormanon of structures and

svsteu.s that como to oporaro indepondently trom futuro oxuortcncos and activity

lind (;"ul-,o With dt'volormlOllt. However, word rnoililino fur Vygutsky was never

outsrdo 01 svstums of .otunous,

Perhaps it is possiiJlo tf) Gnmt1ine somal praotico thoory which docs not doal with

(Jovolopmontal ISSUOS < With sociocultural theory. \\Il1ilo 'loctal practlGo theory

looks at llm,on1lllU kncwlodOllfltllo as tho filshionlll\J of nlonutv in sots of tJociul

prucnces, It does not Ot)C11with how these might function and ohanno as a result

of time ami dovolopmollt. "or oxrlmplo, it dons not OI"¥lgO with IHIW dlflorent sots

of social pmGticcs function in relanon to cluldron in contrast with adults. VYHotsky

nrovules a way of lllldersWI:ding PWGholu[lical tunctionillg as undoruoing

qu,llitallvo trllnsfornwtlol,S OVN tiinalll and through nets of oxperiOnGflS (HGtlVltlOs

ill SOGI\" prm,tIGes). Thus, when IlI\lGod III a now suuunun. prUVIC1IIS loarnlllO dill;

rosuttant psychological functioning factors in, thollOh not in any uoccntoxruousoo

way.

..

6.2 Tho specificity of schooling and scientific concepts

from il C']II(;OptIOIl that partiGlllar actlvinus IIlId lotlfllll1U oro timl til Uhlir (:onto>:t

of prmJllGtlwl, L111t!lot III IIny ~;tiltiG WdY. GUllion tho 1'lldumt;IIHlulH tn.u ~;ell(lohllO,
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of acting on tho world and signr. operate tntoruallv ill mediating thinking, in

controlling thouqht. Tho lise of tool and sign hrillg~; trunstormuuons tool 011 the

objoct of uctivltv and sinns Oil mtrumontut fUIIt:tiollinO.

LanglJllgo, ami speech, can fllllGtion tiS hoth tool alld sign thrc)uHh illwrpersollul

oomrnurueatiou (oGting 011and with others), and tnon tutrupersounflv as (l thinkino

devioe. Lungllago tspecch) rhus has both u conununlcative dlld dll Intellectual

function. As Wertsch arques (Wortsch, 1985; 1991 a), for VygotsKy. human social

and mental aGtivlty IS modi,lwd hy toohn JIOOlGilltools and siqns (psyt'llological

tools), II: other words, through sonuouc modratton and hcnco shapod hy sign

systems suet- as natural lannuofjo. As monuonod In tr-o introduction to this

chapter, this undorsmndtnq uf human functioning and tho roto of langllano must

unuact on matnomuncs loarnmg In gOlluml and III nlu!tihnflulIl erassrooms 111

parnourer.

All understdn<Jif)gof human consciousness (ISeulturullv and soetauv mediated nnd

lIistori(mlly ecnrtnqont unphes that tho kmds of ucnvitios and sociat interactions

that we have, tno kinds of tools (buth motorial and svmboue, and parttculnrlv

lan£juago) that WO use, und the BOGialI:lnd political contexts within which these aro

IM·d, wi~1havil spoGlfiG intramenful GOIHH\(illOIll'OS. Thus In VyuotBktnn tnourv wo

SOOaqam 'lurud concopnons of situated knowlodgo.

However, morn oro fWHlanlOllttll d,trorOllr;OR in tho thoorotuml onontnnons of t.avo

and VytJot~]ky, particullilly III roltlW)l1 to inten IlIliSlitlOIl on the O"U hllllli ,lIltl thuir

thfferont emphases un llGtivity ami oracnco. Lovo mouos against allY concoption

of IIltorll\llml~U knowlcclOo tlMt In mtlepomlont ~jf tlw GCmtuxt of' Its nruduntiuu alHl

its Will. For Lave, kllowlodUn tl(;quirod h. tieu ttl Its context of m:q\llwtioll, and not

dnGnlitoxtlllllisml into some ubstract form that is then transfurubte to other

'llft(~rollt cuntuxts. BmlUit\'ill'}l (1 ~'£)Q) llotilHl of rooontextuausuttou (ami

BroW;St'lIU'11 nntum of tr;III~'Il(lnitiol\ (ill Crawford alld A<flm. 1~l9m) ,lfO IHlwerful

huw ill {leDGflhinfJ what lIappons \lE knowlmJ!J(l acquirod 18 used III a dittOHHlt
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1Huller psychologlC;'" fllllctiOlIlIlO. Hi!lllOf PHyvl!oJo!jival tuncuons (G<',llscioIl5

nwaronoss, voluntarv attention, loglt:al memory and tho forn latH)ll of ocucunts),

he moues, oriuinaw ill human HUGiii I relations (1978, p. 57), thrOlloh till! lise of

.naronut anti svmhohc cultural tools, including languauo, and throUHh IIlterpl'rsonal

commumcunon (V"'lwtsky, 1978, u, no; 1891). Tlu: hlolH:r pwCIlI~loll't:\l1

functions oro tr)1 ''or, Gitiedlly hllflWIl, a fllllGtioll of tllo mwrnal,sation of tho tools

of culture c inGllIdin!J language und thus, too, speech. Wheteus IUIlOllll!)e!Speoch

IS initially used for communication with others, that IS, usou to act oxternally lIB

u tool. it becomes illtornah~;!'d , " a nip;, that glmJos intcllet;tual fUIIl:tlollinO. First

It IS a means of Influencing othe, -, an.1 only nu.n II meuns of IIltlwmelllU ouoseu.

This is formulated In Vygotsky's gOl1otil: law (If culturul dovol(I{' I!t\t:

,f\, function in tho Uhlld's outturat (IOvcloplllont appoars Oil tlHl 'itano
twice, on two pianos. urst Oil tho BOGlnl plano uml then 011 thu
usvchotoqiuat, tirst ,Il1HlI\H people as tin IntemlOfltal eateoory lIllll
then witlun tho (:1111(ias lin illtrlllllontal eateuwy. This equally applie~:
W voluntary attention nntlloUIGlllllll'lllory, tornunon of t:ollGepw and
dovolopmont of vohnon.... Bolllnd all IIiOl10l tunouons and thOlr
rotations gonetically stand social rolauons,

(1991, n, 40)

In II sOt:ial theory ot 111111(1,lallgullgu, GlIIltUXt and ~illbJem matter e.m 1)11woven

touother.

Throughuut his writinos, Vyootsky draws illlportlillt GOllGoptuaJ dlHtllH:tlOIlS \l.n.
between the hiologiGal oml tho eulturut, IJllfllmOt~ ami UlOuoht, Illllllodlato lIml

Ill! ~tllatJd mummy, that III uthur pSYGhohlOIt;al thoorlslIl!l am otten Gnllllp~;mt into

u\lt:1I other, or ton sevorolv dit:hotollilsud. For Vyootsky, thorp I~ no tllouoltt

Without IIvord, and VI(m versa. but Itln~'lI\lnn ami thouoht are not tho same.

Similw Iy, t:ultllrnl dovoloplllont Gilllnot no IlncJomwmj dlv(m:o{j from hlOh)ni(~~ll

(h!Vf~ltipmnllt (in humans) hut, 1l!!1l1ll thuso arp (fH.tllli:t Ionns. AIl!ltlWf koy

distmctiun VY!lotsky (JrdwH lIIHf IS uertuient to tlll:J ~itlldy IS tllut llPlwlHm tool and

SIBil. Buth mo lll!lIJilltom of ilGtlvity, vot distmut. Tuols llJl(1l\ltu ~\xturtllllly In; W(lY},
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6 SOCIOCULTURAL THEORY OF LANGUAGE AND THE TEACHING AND
LEARNING OF MATHEMATICS IN SCHOOL

6.1 Vygotsky's sociocultural and historical theory of psychological devolopmont

Vygorsky POSits a thoory of "lillian ccnserounness us torrnnd thrOlloll ourposoful

anu moullltod activity in a social and Ilistum:illly connnnont world (Vyootsky I

1986; 1978; 1991; Rieber and Carton, 1987). In other words, Vygotsky's theory

of human consciousness is both a sociocultural theory and on historicoH:ulturul

theory. What we know and unuerstano (illtrumolltal fllnctloumg) IS ;1 Iunouon both

of our activity tacnons and UltCfllctions) III a soeiar world and their tocanon in a

purncutar tustoncal context (intormontal functlollinn). rnus. Vygotsky's

sociocutturu: development,ll thoory amI t.ave's ~,(lGialprurnce tlloory snare an

Itistorielllly continqont lind socrocontnc coneoonon . 'man consotousncss.

This contrnl thrust in Vvqotskv's theory IS captured in Ius law tJt cultural

dovotopmont:

From the very first days of tho child's dovelopmont his activitins
ocqinre a moaning of their own in a system of social behaviour, \11\(1
ooinn directod towards 0 dofintte uurposo, uro rctrnctod through tho
prism of tho child's onvtronmeut. Tho path from o;.Jjoot to child atHl
from child to oojeGt passes throlloh another pl!rson. ThiS complex
IHJIlHIIl structure is tho product of tI uovetopmental vocess de(lplv
rootod 11\ tho IInkb between tho IIHltvitiual lItHl somal history. (1978.
J) 30)

For VY~lOtskYI tho linknne between tho ilHfividual lind ~;nGinl histllfY IiOBin two

disttuct hut intmwoavlllg lines of dl'volnpnwllt It eutturat ItIlU unu a
l}l~)I()HiGalilllattJrational hno. Maturation lind GlllturiJl uctivitv toqethur aecount for

tunnan duvololl11l0llt. This links with a koy uoncorn of VYflotsky: to unuorstuuo

tlwt w!uGh <hmlll!JlIisIWti hlllllOIl uouserousness from IIIHIlWI hollllVl(llIr. H1II111llH!

Illuke \ISO (If auxiliary tools and siqns in their ongnillO llGtiVlty and problem solvinO.

This spnwfie humun liSt' of tools 10<1to V~WHsky (hstillOliishillO oromontarv from
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III d uonununitv of uructrco is prohl~!IlI;ltit:. Their cuntuuntv arqumont denies till!

crossmq of any Imdnvs. What do tdlklllO within and tIIlklll!J about thun mu.rn III

classroom pruotlcus? How do toarnors loam to talk about mathemuncs? That

there IS a bridge to cross between nvorvdav and educated dlscourses is at tho

heart of Walkordino's (1988) arqument for 'oood h~,I(:ltill!J' olltaillll!l (,IHIIIlS of

signification in tho classroorn whero ovorvdav notions novo to no prisod out of

their drscurstvo practice and situateo in a new ann dlfforont drscursive pructreo.

Current debate in mathematuis education, stimulated by more tallibilrst conceptions

of mathcmaneo! knowledqo, ronects attempts to ch ..mgo the quality of oxportencos

learners have aw~.y from tho procodurat appliGatKHl of rufus to moro principlod.

donborate thinkin!), problom bolvin!l and prohlullI posmq. 'Tile uoal, 0:1 tho one

hand, IS to make school mathOlmHical oxuononcos mom ilutilont'G, more liko tho

mathumune» of mauromntlclnns, and on tho other, to brill(l in tho root world of

uroblems and appliGations. But solvunj a mlltholllatiGnl problem in schoo: IS not

simply continuous wrth solving rnatuomuncal probroms in other roat world

contexts, Nor is school rnuthematrcu! practice tho oracttco of mattiematrcuns. It

can llll(j should Include both. But it Will .uwavs tin thrlllltJh a rocontextuansutron.

And nonce tho nood for CI focus on pmJogogy to enable tho crossmqs between

rooistcrs, and between languages and social situations. And crossings in tho

classroom can create duemmas tor teaehors. As Mullor lind Taylor (19951 argllo,

mJ(:h erossums can ne dall!]OfOliS and ahollatlllU m school and mor« for !;oItH.\

lonrnors than others. I thus turn now to sociocultural meorv to oxnano duorrvnu

11IIIOUil!lO to mcorporuto the SIWCIl ';Ity of mathernancs tollcllinO rind Icammo il\

lllultilin{JlIal classrooms.

•
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Mercer provides a languago with which to lJlldurstWH.1 tho spoGiul nature of

elassroom education and knowl(!(Jgo produeod in tho context uf sohoolinq. 1'10

tiistingui~hos b(ltWOOI1 educational tttscourse ' tho dlscourso of teaching and

lonrnmn in tho ctassroom- and educeted discourse" nON ways ut using IGIlOUtlUO,

'ways with words' which will cnabte pupils to become actlve members (It wider

communities of educated discourse (Mercer, 1995, p. 82). In Mercer's terms.

educated discourse in school mathematics will includu tho mathnmatlcs moistor.

tonrners can develop fumiliarltv and conndouco lIsing now educated and

educational discourses only by using thorn. While pupils all engilgo in educational

discourse, they need opportuntues to practtse being users of oducnted discourses.

Of ton there is a mismatch between tho edueattonat dtsecurso in plllY (ways with

words in tho classroom) and tho udueatod dtsceurso tnov are meant to bo olltmmg.

The toucher's role is to translate what is boing !wid mro o\1odomic discourso, to

help frame discussion, pose quesnons, suggost real lifo connections, probe

urguments and ask for evidence. This docs not moan that the teacher's role is

atmplv to oxplaln, but more to bo tho person who brings tho languago ~md tho

tramos of r·}foronco of the 'export' diseourso into tile 'oonecnvo consoousness'

of tllo group (MNGOr, p. 81). Tho langllugo practices of tno ctassroom toducunonat

discourse} must l>:'coffold students' ontry into oducmtod dtsceurso' (p. 82). This

is not a noqation of stu-tent creattvitv, Evon tor orouttvitv, stu.Jonts still neod to

know tho discourse.

Teachers aro oxnoero.t to help their students develop ways of tal kino,
writing and thinkinn wluch will onanto them to travel on wider
intollm;tuw journeys, undorstand and boing understood by other
members of wider eorruuunttlos of oduennonnt otscourso: but tnev
hnve to SHirt from whom lcarnnrs mo. to use what tnov already
know, and holp them !l<' udGk and forth across tho tmdno from
'ovmyday' discourse inti) 'mJlll:i1totl dmt;OufSO' (Mumer, 1995, p. (3),

It is in tlus undorstnmli'lg of tho aims Ilf sellool oducatlon that IsllVO ond Wongor'F

seanuess \wh of pnH:ti,;es emuilOfJ hl movII1U from poriphOfill to full partiGipntloll

*..



socciflc learning. First, 1I hriot elaboreticn of tllo nature (If sGlwol illathonwtical

knowlodqc.

5 SCHOOL MATHE=Mt,TICS AS A DISCOURSE

Thore arc two unoerstundn-ns of school matncmatios embedded il1 this thooretlcal

discussion. Tho first is that tho school is II specific context. Thore is a

dtsnneuveness to activity in school. Thp loarning and teaching of mathomancs in

school is thus a very specific social practice. Chapter 1 drew Oil Pimm·s motaphor

that letlrning matnemancs is like learning a langutlgo to beain a review of tho

hterature on rnathemaucs education and languilgo. From this perspecnvo, loarnlllO

mathematics entails acquiring now lannuago fO!Jisterswhich Include both toctmlcal

skills and w,'\ys of meaning. In other words, loarning mathematics entails acquiring,

rOGognlsing and dovclc_If>illBSIWGifie ways of USIIlH lanl)lwoo, or, III Lave £lnu

Wongor·s terms, IHrnlllO to talk.

Tho second is that school mathematics then needs to bo understood as II

discursive subject" or as a discourso or set of discourses, whore 'd.scoursc'

moans 'ianouago as it IS used to carrv out tho soetot and mtoncctuat lifo of n

commurutv' (Morcor, 1995, n. 79) whom tbo muthomattca! rogistor is part ot tho

discourse. School mattromancs tho" is toarnt throllgl) discourse, throuqh

languagr in lISC in tho classroom. An important question artsos in rolanon to

scnoot knowlodgo. What is tho olseourso of school motnomancsj It is not tilt)

discourse of mumomattotans . they nrc in n (jifferont community of praouco from

that of a classroom. Similarly, the oructtco or school mathornatrcs IS !lot tho

nraettco of mnmornnuctans. School muthemattcs is also not tho (iiscollfs(l of

lIpprontiG('ships. 8(;11001nlllthematit:s in a social nrucnce with I:poeific: time snaco

rclutions, activtnos and disourstvc prueneos, School matt-nmancs is tI distinct

praGtiGo (Mullor and Taylor, 1995; Dowlinu, 1993; 199B) 111 whom thoro arc

~(~G(llltoxtllalis(ltiolHi from thr- (lismplino llf mathemanes into the curriculum.

•
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dilumma of personal vs. publ«: kllowhHloe. III t;lIort, what L,_I\Il~lind WlllIo(;r'~

tllOorisino of lotll'lling dues 1I0t explain, is tho spucitic dmnul\ds of approllticosllip

mto school mau-omaucs, and its necossarv focus 011the structure l)f pudngoqy

of modlattnq school mutnomancs'",

Within a social theory of mind, that is, shurinO soma basic: assumptions with Lave

and Wonger, thoro has boon 1I groat deall)f research, thOllrlsill!} lind debate on tho

mcdlanon of mathematical knowlodg\) in scnoot, It 18 beyond tho scope of this

thosls to elaborate fully hero. Briefly, however, morn soototootcat crqumonts draw

on tho work of Paul DowlillO (soo. fur example, Coombe dml Davis, 1995;

Dowling, 1993; 1995) and tho nnporrunc« ot tho \iiscur:;ivo elaborutiun ot

mathornuttcat knowlodgo in tho classroom for access or apprenticeship into

matheruuucs \IS opposed to widesproud nlicnation. Hero, modiatlon of
'..

mathomanco! knowlodgo VIl1 tho ovorvduv lIml tho emphasis 01\ procoourut

knowlodge in tho curriculum come under scrutiny. Morl) psycholoHlcully Oriented

research hns focused on tho question of moanillg where both ~hildron's moanings

lind socially ccnstructod mathonmtic,d Knowlodgo me important II) the poungO!)iClil

situation. Auenation is a function of tho supnresstnq or ignorillO of learner

rnearunqs. Informed by both noo-Planonun lind socloouttural theory, quality and

ottocnvo matnemnttcs learning and toaGhino ill 8<:11001involvo a hloml!ng ot hoth

sulf and other requlatud actrvrtv, between SG\1ffullhllO a task 1.111(1proVI(hnU tur

creativo responses to a task, notwoon tnachinq and lonming (soc. tor oxumplo,

Cobb, 1994n; Confroy, 1994; 199511; 1995b).

Expiaillino ,1GCOSSto or soqumHratiol\!alionlltiol1 from school matncmattcs roqutres

(II I umlcmtillHHno of tho structure (If podanoOy, that is, its mcdiatiun tlirouqh tho

WllGlUIIOlearninu rnlatiollsh,fl. Lllv\! ;111<1W(moor's sm:ial pracnco thoorv tails s'iort

here. I thus turn now to S()Chlcultllrnl thoorv for a full and ettectivo oluboranon o~

knowill(J, l(laming and toacl:ino mathomancs in school and !wrticul'1rly I

Illllitilin!llllli olasurooms. SocioGulrllral thoorv dOlll~:With hoth Bclwol amI sllllwm
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and Wonger's terms, educational ground rules am cultural resources thov need

to be transparent, with tho dual chnractertstics of visit,ility and invisibility.

WI.: t Lave and Wonger powerfully illumtnate is that resources fur learning, like

lilnguago, can enable or exclude, Deponding til how thev me used, resources can

enable access to tho practico 01' sequester participants. This links dirnctly with tho

8orlaks' societal dilemma of equity vs, cifforOl1tial resource U!IcJGiHIOIi I.Ind

iiluminatos what it might mean to treat more than one language in a classroom as

a resource ruther than DS a problem.

For Lave and Wenger, becoming knowlodgooble in a practice 0I1Wils learning to

talk within and about tho practice, and not lo,uning from talk. Yet, as I argllod in

Chapter 1, curriculum mitiatlvos in mathomauos educatton ref!oct that it is about

both lemnino to talk and IQorning from talk'\ For Pimm (1987) many activitios in

m-thematios classrooms flowing from an intorprototion of tho Cockcroft roport

depend or Iqrning from talk, on puprlr.' verbal oxorossion being seen as an

important fl(irt of touching and loarning mathornattcs (p, 48). Slit Lavo and

Wengor's distinction between talkinq within and about boeomos usoful. First, it

links with distinctions between talk as €,xplomtory vs. talk for displaying

knowlodgo. In matnernanos otassrooms whore thoro if.' a move to more exploratory

problem-solvtnq mathematical cracncos, students of ton work together on tasks,

and then report on their working to others in tho class and to tho teachers. Whilo

on tusks, pupils could bo sold to have opportunity for talhltlO within thoir

mattiemunont oracttce.

Tllon, and clthor to tho teachnr, or othor pupils or both, tnov talk about their

matnemutlco: ideus. rhus tnov aro hoin!! provldmi opportunity to loam to talk hut

(I question unanswered is: oivon tho distinct practteo that is school HHlthomatics,

that c:1;I:Jmoorn talk has its own form and function (Mercer, 1995). how oro pupils

apprellticod into this tnikino? And what nupnons ill Glasses where c:llilliron have

a rtUl{JO of spoken lanounnos? This can ue linked to tho Bcrlaks' curriculum



nevertheless, constructed concepts that could provoke interesting lnslqhts ln-o

looming anti ten ching rnathcmarlcs ill school. Specifically, access ana
sequestmnon, tho avoltobitttv of It.wming f'()SOUl(:US, trunsptuencv, nnel thelr

dtstinctlor between UJlkil1{Jwitnin and about D practice arc easily read into tho

pedagogiG31 relation in maths teaching in school, unci are thus usoful to explore

further •

In relation to transparency and the focus of this study on mathematlcs learntpu in

multilingu:11sotnnns, lungwl£jD "and spocifically speech G functions as a tool in the

classroom. A great deal of classroom comrnunication occurs through speech.

Speech is thus a resource where, in Lave and Wenger's terms, invisibility and

vislbl y aro in constant interplay: speech should bo invistbto so that tho subject

of inquiry 0 a mamemattcat probtom, say" can be ongilgod, i.o, bocon.e visible. But

languago is (1 cultural tool [I'ld ,wvor unproblomatic. In and of itsolf, It can medloto

tho activity in the course of action. For oxamule, a group of learners working on

a problem cornmuntc.no throuqn speech, gestures and so on, about tho problem.

This communication is suppossd to make tho problem n-ore visible, mom

accessibto. But the social rolnrtons in the dtscusston und tho dlscusslon itself can

medrato tho problem, rxlftiGulorly if it occurs in a mix of lanouagos. 'filllt languago

itsolt con rrlodioto activity ami obscure tho task rather than mako it vislblo scorns

f3irly obvious in D multilingual class. Are teachers aware of whether, when and

how languago used in thoir classrooms should bo transparent, n(:odinO to oo
lnvistble. vot make visible? lind if so, what is this lIrHJmstlilldillO?

\
\
~\ '. >II

l)

Tho concept of trunspnronov with its lntorwovon Visibility and invisibility also links,

though in a diffmont wuy, with Edwards and Mercer's (198.') study of classroom

talk. They identify inlillicit rules of educational talk and practico evident in all

classrooms. These 'coucunonnl qround-rulcs' are notthor arbltrurv nor simply

imposod hy II teacher. Thoy oro osoocrs uf culture (p. 59), Sllct:t'sBflll

nartieiputHjil in school is linked to OCGOSSti these ground rules and thov rightfully

ask: if thoso oro rules for succcsstut partlolpatlon why oro thev implicit? In Lave
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l'lIt in OIl!I(lill!1 partl(:iptitillli ill tlu: H'ildllll!ll:OIllIIlll!lity ill which ~,1I1;!1UIIJf!.1!1i art!

u part, As \lrguptJ ('arhl'r, thh; (;(lIl{:I!lltiOIl uf tt'il(,lmf kill ,',:vil ~fJ!II·..hjllty 11,a

monvunon for thil' ~itU(ly t;'ddu·r!. havl' knuwh d!JI' til !.har!' ..bout h~"t;hlll!l

mathematics ill multihllUUill 11h,till'11 liltl(:~i t;la~i!;HI(IIW;. It I~; al',11 iI 1.1(1111111:,lIlt

detmmjntlm of tho rosoarch (h!~;inf1 alld ~'Jlt:(;ifl(:illly (If tfll! (~~;t:lhh~;hml~tItof the

sample and tho datll (:t)IIPGtllIl1 Illl!tllllll:i. How dum. \III(! (;aptllrl! waelu:n;'

knowl(~dU(~ about UlaGhinu and h~anunu matil(!I1hlth,:. ill tluur 1Il1llt,hlloual

(~!assruornswhen (I) knowl(l<iuo is llUth tacit and Plllilu<ilt!d on thu om! hand, and

{!xJlhcit amJ dlSl:llfSIVe Oil thl' lither, alld (iJ) kllllwled!w I:, hoth IH!r!.ol1al and ~;oGial,

where me,JIling IS e.msntuted in ami «onstuunve of activity ill slIwal alld uultural

settings?

Crucially, attention had to b(! IIm(J to W1klrln to wal;lwr~ "hour, and oh:.mvIII!J

toacnors ill, their tcJchinn practlcl';;, "' their l;las!~w[lms 011(1III di8GU8Sionswnh

other teachers. In tavo and Wf!lluer'S terms, d,lta ooll(;l)tiol\ needed to illl:ludo

teachers ta1kinn about and \,,,ltlun their (lfa(:tic(!s what t!tl'Y say about tlu:ir

toachll,g and what thoy talk about with ether teachers, as well iJ(j onservanon of

teachers in practico what tnov do. 1'hn studv tnus required dir(wt interaction

between the remmrcher ami tlw w.u:hers, ll."ililU tho {lUaljt,ltivt~ IlIllth,)ds of in depth

IIlWrVillWilltJ .)1)(1participallt ohservunon and fit!; what I~;<:alh!d II fiold Mudy, Of

fiulu roscarcn (Roso, 1982; Eril;kson, 1986; SmJlino, 19~jQ; 1992; suvormon,
1993). •

Till, sampto of toucncrs was ttl t\1! dWWll from thu held ()~socondarv llIathelll,llll;S

tlJilchors in Illultilingual classrooms whew Ennlish wa:: the lanoua!l(~ of lnstruetmn.

In :)outh A fricu, this fiollJ Include!; tI r,lIlHo ot tJifforult kindH ot 1l1lJltJlill!J\ltll

contexts, suggosting a number uf nossible methudotoqros (for ex.unptc, an

othnO!,ltlphic study, or tl case study). In the ~}labor\ltiun of tho fiold, tIm selection

ot \l !,l1lall namph' trom tllron dlstillt!tiv(1 lllult1hnOllai contexts and thus a demun

that tall!; !~onh'wllml! hutwI'IHI all t!tlllhH]fil(lhy and a Sillol!) Galli! !Itmly If.
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1,IIl0uatW illHf (!(IIlt:(!ptillflS III tlu: (!lIrriu,lwl1 tlttlt tlu: wd(:lIw Wi!.IW!; tllt:1Il

to acqutrc in tho context (If t:lam;wt;Il' (;OfllllHlIlil:lItioll lind ;Ictivity?

In other words, what tio WildH"r~~ say and do ill ri!l;ltlulI to !liml Hino the

devdopment of sl:il'lItlfil: {;(IIH;l'Ptv? Alld, wllat do WilGlwr!. ~wy ,-IIHIdu ill

reilitillll to U1l11lUgillOto work with lind ervato 'Ipproprillti! 101108of proximal

development in Imoe ami IiIl(!lH"tictllly diverse (:Iusm:s:'

.. Whllt do touchers SlIY and do ill wl;ctioll to WlIGllilltl ill a mow

communteunvo l1lutItCl.l"tll':S classruoru when JHlllIl~i lIrillH a ranOI of IIIUlIl

lunUlW!Jos to class i iloorninu from tnlk about 1l1l1ffuogeau a resource),

This uuosnon can no olJl!oratod as: What do teacners say lIod do ill relatioll

to whother I when and how IUllgUIJOO usou in their eLwSfoOlns (u) is a

rosoureo or a problem •.lIld (u) snuuld be trJm;parent, ncedillO to be invISible,

Yl)t made vlsiblo?

• And, at a mota It!vol, what h; till' rolJtiom:hip botween what to\lchow suv

and what thoy do?

It ts tmaonont to note hero tt.at the {(lsetllCh questlans all} 110£ O)flllf.!sse(/ in tI
/anguago of WJclllllg dilemmas My contin!] to dltcnnnu« is cmpiric'll/y ("ount/eel
if I tno rcsearGII itso/f, it was from an mwlys,: .. of the initial intorvtew» ,.'twGtibe(/ ill
tnt« cnoou» that / couta atscom tn tvaclWfs tn difffilent GO,lWxts, (Iilfcront
attcmmo« that tramea their views {In lall!ll/agt! {ell/tea 1~r;Slli}S tn tllOk tOt1chitlq.
Thus tno claim ill tllis tlwsis that tc[wllem taco (lilemmas, am! orucutattan of what
these (Ii/ommos oro, arc' outcomes of ttia research procoss. DlIlmmw 1t'1I1!JlIa!J(}
thus OIlS(YSona (Ievclop~; in tllll pfm:cs~: of ttio studv in /fwpuns() to tile questions
above.

1.2 Addrossing tho rosearch quostlone

From 1]11widonlt,lll<hng of knnwledno Cia 1!itlilltcd dnd SOCially modratod. we know

tlldt kllolJ\lludW~about tellclllllO in not ~ilmply IH:quirml 11\ C(Hmien nhout to\lchinO.



particular, 1t~\lfIlil\!l to talk IlI1ititUllllltil!!, .1Ilt! It'dfllillU Illlltltelll~ltit:~i tuun talk aro

both «ructal a~p(!(:t~;ot l1Iutlwlllatit;~i lellfllilln iii suhuul'. TilerI' is thus at Il'm,t a

three dnrtenstonal dynamic: lit play tH'twef'11 tho la:lOliann of illbtrU(;tioll, tIm

lallou\l!J(} of IIwthematiGt. (cducatmJ dis{:ournd and tho I;HI[IIldfW of classroolll

cultural PH}(,i",~:ns (Nlucntiollal dim:ouwu). '1ho IoClised q'It'~;t1tll\ for tlli~; till'S!!;

lias thus tH;cOnl(~:

vauu is UWGIWIS' laww/o(/l1{! of tlwil practico« ill ttus complex mutttatmenetono!
dynamic?

Loss fmmally, what Gall wo loam rrom w;n;l!em' tacit and GOIISGimW knowl(itJuo

about how thoy Inllnage to tetwil sUGondary seit\lol nlathelTlati(;~. in eomulox,

dvnarnlc and (!nfYlJlluing 1n1llti!muUt 1Bottings?

This contra I Question can be oluuorated hy 1.1 number of more slloeifiu 8uh~idklry

qucstloos that have boon posed III tho JlfOVI(llIG two ehdptors:

• What do touoners in multilingual mnthornatros classrooms ~llIY and do in

retauon to simultaneously dllveluping the lanOllanl.~ (If mstructron, tho

lanoullgo of motnemnucs (od~IGntod di8cllurso) (lnd tho Imlouuao of tho

otassroom (oduGatiunal disf:OU'SC)?

What do teachers say and (III f1hout WlIGhino ami learning ill tho 1(\f\gllllOO

of tnstruntion and usino tho othor main lanfJuago([;) of the pupils? (ahout

loarning from talk (lnd to talk about lal1guage as a mSOlJICt) in ttus

classroom). In othm words, what do te\I(;llOf~l HllY and do about GtH.Jo,

switchin!)?

Wllat do tcacnors BIN and del in relation to medial/i,!! {working with botll)

thn inform~ll, oxprossvo languaO{l lImi mnthornlltiGli1 concopttons that

loarnuw hrinn to \lmi uonstruor in cnss ami tht! rormat matlwnwtlGGI
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CHAPTER 3

EXPLORING TEACHERS' KNOWLEDGE:
METHODOI.OGY AND RESEARCH DESIGN

1 INTRODUCTION

1.1 Elaborating the research question

This study is frumed by a sociocultural til!)!'. ~ of nund, Klluwledge 1& thus

understood as at once purson~lIy and sltlltltmnally moanlngful and socunv unu

culturally modWtod. Knowlodgo 18 both taGit and (OnSGH)lW, oml1o(lted und

disoursrv _1. In ether words, what we know nos III what we sav and what we do

m spooihc Situations. Togothor then. what Wt) arc able self {!(IIl'lCiOliSly to

artl(;l!loto, as well as how we uot, torm (Inti at o tOfl1lO(j hy our devdnplIlt) Identity

and our ocnvnres and practices 11\ a sociat, cuttural amJ histom~ally Gontllloollt
world.

I have also oXJ}lml\Ou tho emernenoo of my Interest III the soenllfloly cluBive

dynamics of teaching ami limning mamematrcs Ifl a multilingual sccendorv seh{lol

ctassroom. In tho course of a revrew of tho htomtufo III tho hold of 1i.lIlgu(l!Joami

mnmomnuos I havo mouod tll;)t whllo thoro has boon u OfOllt (foal of rosoaren 11\((1

bllillOllals' muthemutlcul loamlllO. much Of this has boon locmed in a norrow

cognitive truruework. iJnd morn sionifieantly, that tonohers' klHlwlodt)u of thll

dvnanucs notwoou mathematics ami !£mfJuiJ!JoIII IlIUltllU\Ulhll GI\I~;~\f(III1\t·; h,m I\(lt

neon studred. SinGo toucnors' knowlodgo, liko ,\11knowlodHO, is SItuated and thus

bhapes anti is shapod bv tho ccntext, culture \.Iud netivitv of otnssroom lifo, It IS \I

erueiul cJimonsl(m of a scmocunurnnv mforllw\l account of tho dymlllllcs lit

tom:hlllO and loamino mathematics in multilingual snnoot clcssrooms.

•

T{lfI!!thm I the tllomOtH:ill framo and nrerature review Imv(' ,Ilsn rov{~"It'd thp

l,flllIploXlty of tOl!t:lllnll \lml InmlUilO Illl.ltilemntics in 1ll1lltlh'IOUlii sotnnus. hi

, '
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PIIltI(lIl'.IV wll,il ( \lIl1lt~ ,I~. J tJilt'llIl1t.! I~.,11',0 .1 {UllttltlllU' Hlle'u ,(j('IIl1tv .I~; te,lt.lle'

IIlU!lI' .• lIIi! hll~elllh'1O .I~, ,III ,lIt'.IO' 11\11hll'!1 drlt'IIII1It1'. 1 'will iPfet til t111~,It I.ltt't ,1111111',III t"e
tll(".I',

\. t'I('. ftlt l'",IIlIIl!t\ CI,)Wftllfl !lid MIll't 11!I%l. C:u('hr.lIl ~.nllthdlld lytle (1~I~H) ,111(.1ItI(;hJ'd~ulI
ml!MI

ill _ III tilt! Wtllid Il,':.k tlIUltllI,IIV • .Ills!'! hv,illI~,tl "' '''111'.;,1.11('111 V H'f",-. I!I til!' thlll'.III1'.· .•I!!1I (I' hillll
~,O lI",t h\ldll'~; hl~Yllmllll lJdlllllt ",mitt' (k.t" .. tI,r' '.t'l'll I' II ~IWltltlow I~. tftIW;lhlll~lIt III1~ll!J
til" "l'115e III wIlli It I ,Iyt~ ,lIld Wt'I1~!"t U~,t' til!) H'IIII A Wlllt.lIlW'~. 1II1JI'.•d.llhlv I'. V.lhlt 11I,lk('~It
,I v.""low It 15,111u!IJI"t1 thllll.l!lh .....,11; It til,· 1It1I'.ldl' wurlJ ltetol1l('~. vl!JI!1le 111..1 W(' tJII !.I'C
thllluUh It how..,vm, I~ .....lIdt nt\ikf·:_.It hlUllly vlslhl(· fhl~ use ul 'UdIl5,MIef1(;y' 15not tu lJo
(i.lllfu';t'iJ with Its fl!l\lftltlvo lIIeJllul!.J as {'J~tlv seen th((llIfj" or (JoWI.tcd, U0 J t.ansparellt he

i i. • M{'ira'~i (W~I!" ,lIl.1lyslS (If tolll 11:.0 11{':.m"(·c~.1 IIlll1l1th{'lII.ltlt!l rltl'.';rO(llWI. ill·.t"I!IUlr.he~; 'h{"d~;
(i' tlIVI\II"IJtV' whlth ellJhl~ StUN"" ('lItrv 1'1(0d ,IMU'i e ,II." 'held'; of vl~lhlhtv' wllli.h PItIt'IIII
IIlfmm;lhun hV maklll!J the world vls,lJlo

Ih fntIlS(' o.IlI1!\ltI!('I~; ,IW IU!JW!t"'iW;J!llll ,llillllt Illt'I' own (',peIlUm (I It I~.1M wl(J('r I"tlcheu
l" 1t',11 II II!, tll,lt IS It"em'lI ht,,,,

± fliI:~'S tl:~,u'6f1~ft('('1f1 " ylNt dtdlll' hh'hltUI{' of 1,lIlilllJfjtl .1I1111('Jtnlll!J ll('u fur (''(,II11,.It,_
l!JIllt'S 11!l/lJ) .mtJ BIlttOIl (1~I!I/J

l·. • III 1,1Il\ll"'i1~ le,1f 1"'3 tenns the dl~.tllld'lin thllt I:; 1I11';~.llItllll1,lYe dlld Welltlt!r'~1 wU'k '~l th,.It
IlI'h....tn ,IrtIUI:;lhUII ,III(J It';lIlhlliJ ~;t!I!leIJII~ll;Jfltl hJS tu he le.llnt f,UId Ihus lIt'cds .1 tocus Oil
lhe stUll tuft' 0' Jle(J.IJU!IV 1111It'; 1JI('l'M"l!l1t ~.lIIntj '''II!I'''''Ut. I~i.11'111.111"'" bll tilt' ~.lnR tuft. tI'
'litH til t'I

~II, ~!~tl "lfllm CWO/. ,I 4/1 'or th5WSSIOII 0' how. tvJ)lcally. IOach(JIs (10 not (~onf:(llveof
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Chapter 1 argued that tho toaching and loamlllO of mathemattus in multitinqual

classrooms W,IS three duuonsronat: It entails access to the 1,IIIUlld\le ot tnstruonon,

tho 1i.IIlUlIaoo ot matbomuucs (odut:atml drscoursol and otassroorn culturo

(oduciltiullal drscourso). socouso of this ovnamic, I arguod rurthor that only

socroculturallv int ormed studios aGtually illllminatod tho dvnunuc. I tnon asked

what is reachers' knowledgo of this dynamic, und wnctnor lind how this

knowledgo could and should be otaborared. Tho purpose ot this chapter has bOfm

t;) develop 1I sccioculturut thoorotlcal framework for mv study of roucners'

klvJwlougo of therr practice 11\ rllllltihngllal mutnemancs "Iassrooms.

NOTES
1. Vyootsl.y's theorv IS u05Gttbcd hoU, as ,I soeroeutunal thenrv !for ('l((JrnpIL Wert~i{;h, 198ti,

HlBll,1l1d as a SOClolllstOfll:,JI theor,. tlvu., 19001 A~, I~jdahUlated !.lteL It I~'elc,lIlv hoth It
IS, however. cumbersome to !(lfer « OlltlllUt.llly to hotl;. So. hko Wmtsctl. I will nom IIOW tl11

refer to sOCiocultural thcory, IInplYI19 also Its lustollcJ! dnncnsron. "
~ • Vygotsky's lise ot 'ClIlt'lfil!' 1~'COII:.I~tent With Goertl'S 1I0tl01l of culture as 'mans, leClI}ll!J,

rules. mstrueuon for the govClllIllO .If uehllvlour' 'Culture' IS understood hoft) as svstems llf
maklll!) meanillg, or what lUllo (19 'b, p. 1041 terms 'SOCIt.l! nrocueo'. Sl'ij Milicr (1nU41

,} • 'Actil"tV' wOlks at til" lovel of the f}ef,:on artlng; 'nrnenees' work at tho revet of soont groups.

·1• I he dlStlllGtlO11 borween. ami IInpOlt,II\(!O of both what wo Sily and what we (10, rcliltes to
what Ar9YflS and Behon I1B141 des mho as 'osnouseu theory' (thoory to which wo !JIV('

,lllfl!)lance) JI\(I 'theolY IIHISO' (theory which governs ,1(:tI01l5) IIlP· ,} 1UI ArUYfl5 .lIlt.1~kh\lll
ore J)Jrtlcul,uly mterested III whether Ilnd how what wo Gi.'y callout whllt we du or Wish to do}
mlol1t differ from what wt, aetuill1y ~Io. ihl!) distinetmn botwenn espoused and onactcd
tneones ea be uMJ as a dlsjllnctuc(J , for (\xumplo, III reoressivo terms. wo do not IIko to look
ilt what we (io not wanr to see Jnd merororo ')tudy tho d'SJuncture. In G{lntt\1~,t, tlte rolJt1On
hetween tlSIlUlISt(1 ,IIKI (llhll'ted t1H)OIlUS euuld htl \'low('(1 ,I~; a rontplNo Wkltl(i!1 t"l'lll 1:1no
(!tSjUl1cttU(l. MUGIl f('~,I\Hch 011to,lchuw' heltef:) ami til tuU'!; work!] 011:hl~lll!;~;UIllJltltlll JIIlI'N
IfllPhc(ItIOli th"t chlln~lmo actIOns thus means clhlll[)tnt)lJehofG, f!ol,IIlYI'ti mlll~.o, ilnd tim WllY
III whwh thiS studv view::; tho relatIOn. IS th,lt thoro 1:1SOI\\Orelauun hetwoen our (lSI)OU!;eu
theorl!'s ami our tneones III use thoro 15ovml,lll. but we cannot reduce till' OIlO to tim other.
Our kllowlcdne I~ both {JmhO(hed lind (h!JCUH;IV(\ lIlId these are IlItmtwllled, We (;allnot
oiwovs Ij,ty what It If) we do Ali(I VUlll vIm; o, Wf' cannot i.llw\lYs do wll.lt we :iay SUI11eIIf
what we twow IS lI11ph(at, t,Wlt r hl~ G\I(ly (I(WS not dICh(lWrt!I:1(1 thl.·~w tWtl wlIl(lm.!' (Ill
teathem' knowledge obout tllaclull!]. WII,lt teachers fo.ly ,ifill what thoy do IOf how thoy act)
ure lluth rather seen as (;(ll('llIl. If someumes Gonfhctlll!] 01 cOlltr'llhntOlY. parts of teacliem'
knowled!lo.

I, • ~lnfl Coettfilll S'llItit alld I ytltl (19!l31 1m Illlllitewr;tlll(l ,If'i:mlllt of Hl!ilt!Oilll(1 (lutw(Jo lemll' ,mel
I'tll I k'l(lwle(lf)o of tt~,l(;hlll(1 whmtl "(lIltf,ulll" \lllti "11",,(1\1"nru lint rel.lwd ~'lIllllly iE. 1IIlIIW,Ih'tj
hilt "', VII es that tlll(lllUO 0110 another III UI\Jlilfl\lO'

1\ • lIowovm, Ill," 11I(l1l1!)tn,whllltll:. COII:'I~jH1ntWith ,I('COlilltfi of to"II:IIIII[1 ,1(; IlhlctlC,11 wl:;(lom !fur
WWflIplt\ f wl~..'Omhu:hm. 1HH4; Ilteh,mlfjl)ll. 1!'!lil; I'lmlllollllfY. 1!lno).



some of till' snociuc dynamics of teuctunq and IOi.lIl1i1lU mutnennmos 111 llIultiliClHual

clossrooms. These ground and expan« tho lanuuuHo of dilmHllliw dovelouod.

Dilomrnu Illngullge captures tho comptexttles of teuchnrs' knowlodlJO of tholr

oructtcu with its shared assunuinons about porsons. sociotv and knowill!) lIlld so

becomes IImoans to describe and oxpluin teachers' knowtodqe.

I have arguod in this choptor that teaching is deoply textured and complex. This

is spm:ificolly so in fllultilinoual mathomancs olassruoms. Thus bOinn "blu to

describe nnd explain toacncrs' knowlodgo of their nrucneo in such contexts (und

so loam from toucners) requires II lanoullge of doscrtptton tl1l1t embraces this

comptexitv. A longuligo of dilemmas servos tl1is purpose. Sources of dilemma

languogo can bt' found in social practice theory, and extonsions to dilemma

lannuago found in sociocultural tnoorv.

SpeCIfically I tho scorouulturut thoorotiual trumowork Ul'VulOptllJ nero IS that

bocomlnG knowlodgonblo (both of rnathematios in school and of tOllching) entails

h.aming to talk (in and as part of a community of pruettec) whore loamil'!!) to talk

mctudes both talklllO within and talkinn about a prncnco. HOWIWtlr, tile shift from

talking witlun to talking anout maniornatros in school is not a soanuoss web, but

\H1O that roquiros modiation and nos in till' dialoctical proecss of toaching and

leamlnO. In a Illultilingual ctassroom, it is tho toocner's role to enable learners to

move back and forth notwoon tnlking within nlllJ about mathernancs, between

educational and odliGntOtl discmm;os in tho clnssroom, ond between ovorvdav and

scionnuo GOllGOpHi. Slit thoro aro tenstons ill thl'. that oun be analysed as

(hlol1l1tldbthat teachers fneu.

Purtnormore, llncoll1inrJ knowlmtncnt110 il1 hound tip with aCGCSS to resources in tho

prIH:tIGO tllrol !Oh tlwlr transparenov UHlir duul dlanH:tnrlstir.u IIf vimlllhty lind

lI\VISitJlhty. btIl\UU\lUO is a rOSIHIrGe In tim classruom. Teachers ill Il\ultllinounl

mathemutlcs «lussrcoms thus noot! to work with the lanoullOos leurnurs tmnn to

tho el;mH alltt tho hmOllllOt' \If instruction. Horuin 11m.llIHHlwr tonstun.
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Thus it IS nor unly IOillllill{J to talk that must tHl prohlollilitisml but also Inarning

from talk. Tho use of tools in classrooms and particularly tho languu(Jo resources

made avallablo for loarnil)H must como under scrutiny. In Inultilill!)Uul classrooms

this becomes a particul.mv tntercstinn question: how lanouagn IS and IS not made

lise of and why. How do teachers milllane tho tensions III use of formal

mathomaticu! ItH1glloge and informal IUllO!..Hl{lO 01\ tho ono hand, lind in tho

languaGo of instruction and the main languago of tho pupils 011 tho other?

Moroovor, how oro those tonstons tllollUllt and tulked about bv touoners?

Thus, suecrtrc to tnis study are tcnsrons :Irtlund tllo lllodjatICHl of school

mathematical kllowledue; around spontenoous mathemottcat ideas and those of thu

rnutuomatlcal school community; and around languago tn-uso in tho classroom

(including formal and informal mnthmnatical languago usn) and 1i:lIlguano us

resource for ...If display of muthomanca! 1lt00minou und loarllill{l. Chaptor 1

doscnooo how current curriculum initiatives in rnuthomatres me attell1ptino to shift

to more tovosnqanon and cornmuntcanon of rnathomationt idoas, and to sooinO

rna iomatlcs us a discursivr, practice. Thoy thus hring with thorn n new sot of

clHll!ongos for toaching and looming mathematics. Crucialtv, we must

proutemutise tho situation where loarnors' nl\lin IUllOlluge is 110t tim lallHlIllgo of

Instruction and par. "UIJfly tho situation ill multilingual classrooms whuru thoro aro

moro than two main lall(JlHlges presont, thus cOlllphcatino OPllortlllllties lind

posslbitltles for codc-swnemnn.

It

It is in rolanon to tl\08(1 tensions III tollchinn that dilemma Itlll!1l1l1OO uocomes a

useful anulvtic tool.

7 CONCLUSION

In this chuptur I havo dr.rwn on SOCiocultural tlnd social pructlco thoory, first to

thuuriso to1lI:1\ers' kl\owlodoo as situutnd in comnuuutlos ot uractlco thus

expeGtillO GOllllllollnlitioH ilnd difformH:os across touchors and, second, to hlOllliOllt
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Accoptinq schooling as a specific context, out 110t tho privi!ouod roulrn of sciontttrc

thought, and llcknowiedgino that sci10tJling has functioned to exclude and alienutc

in socially otsmbutcd ways. what them is tho role of scnoolinp at tlus historical

juncture? This quostton takes on tJ(,1(jousignificanco III tho huht of lIrUlJllltHlts that

schooling needs radical change if it It to prcparo pooplo tor the global chanoos wo

taco m this knowledge and mtonnotlon era (Young, 1994). In South Africa, whoro

the majority have boon dOllied access ro schooling first through ulJarthoid policios

and more recently through the bronkcown of schooling in tho struqqlo against

anartnero, school continuos to nave status and a porcoivod important rote,

Vyootsky is correct in working to understand tho specificity of schooling and tho

kind of lE:lllIning and development it otters. He is uicorroct, however, III Illakmo tlus

a privilogod snd unproblematic stto for highor order thinking. It is a site for higher

ardor thinking, but certumtv not III illl'y deoontoxtuuused, allis tori Gal and

unoroblomnuo way. Tho quality and nature o~ uotivitv, and tho 80GI'-I1 relations ill

which it is ombeddou in scnoor, crucially shape tho quality Jntl nature ot tho

knowledgo appropriated in school.

Sociocuhura! dovelopmental theory thus provides significant insight into issues that

confront tho complexity of toachillO and loarning mathomaucs in multilingunl

school classrooms. Firstly, tho schoo: mnzhemnnos curneulurn needs to bo

modtatoo, Many quosnons then mise around how this is off(l(,tivoly dOIlO, and

oarnculartv in rotauon to tho coneoot of the ZPD. Most ZPD studies 1l,1VO boon

dono on pairs of tournors ' or on learner and tonenor or parent and child. How

doos tho ZPD function in tho context of tarnc and diversl} groups uf learners? How

does a teacher manuqo to work with and create uppropnnto ;>()1l0B in larne divorso

Glasses? Socondly, modiatlou is \l1~o uotweon ovorytlay and BGiontift<: l:OIH:\ pt!)

between proviouslv a(.qlllrmi muthomancs <lml IH~W mathemutie«. How do

touchers manano tho tons.on between til" concoptions tonrnors hring alill t'IOtal tile

toocner wishes thorn to ncqllirn (tllo porsonClI VS. pllhliG knowlodno) in rno uontoxr

of etassroom communioanon lImi ilc:tivity, for It is hnr Imi!lomilhihty that tilI'Si' urn

m:quiro<l? f~urthor, how is tim, tension tllOllUllt of and tlIlkmf about hy w.lellers ~'
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she 'j how tho situation definitions diftered both within the grollp and between

tho nrollp and tho teacher. Importantly, and in addition to spociflc motives and

goals, their onontatlon to a goo board which had thorn focus all tho pens rather

than tho spaces or distances between pegs, resulted in lntoresttnq but problematic

attempts by the group to generute offectivo scientific concepts in relation to area.

This was compounded by tho interactions in tho group itsolf and their limited

tnteraotton with tho tcacnor. In hor attempt to listen to and understand the pupils'

ortentatlcn. and the limitod tuno she had for this given her manaqemont of tho

whole class, tho teacher did not manage to mediate their soontaneous approach

to the task in a way that would have facilitated their undorstundlnq of lima.

Tho lone of proxima! dovetepmont thus brings tho Issues of chutlcnqe and yet

supporting student concoptlons and onontanons, In mum gelloml terms, tho ZPD

brings issues of ortocnvo modlatton and/or scaffolding.

Vyootsky did not probtemanso schooling sufficiontly (Bornstein, 1993; Lovtno.

1993; Daniols, 1993; lvic, 1989). Ono of tho tunctlons of schooling is to provide

access to bootes of knowloeJgo anc Wf.Jysof knowing. Hencn school mathornaucs

is about providing pupils with access to tile body of knowledge of mathematics.

and of doveiopino in Iournors ways of thinking mattiomnttcnllv. Ways of thillklllU

rnathematicuuv in school tiro a distinctly difforont practice from lomnino mams in

evoryday lito. The issue in Vyootskiaf1 theory is tho privileging of schooling for the

development of scientific and hiohm order thinkino. Hero tho devolopmeut of

complex thinkinn residos only in tho context of schooling. As discussed earllor,

this nas sonous lmpucatlons for tho unsohootod, Whilo it is correct to rocoqntso

and IfjOlltify tho spocificity of schooling, it is lnoorroo; to Iouaro tho dovclopmom

of scronnt«: tilinklllg in the tormul suhool only. What about, tor tustancu, thu

appmnticoship context> And similarly, ill Vyuotsky wo get no exploration of whut

is spontunooustv leomoll in school. Schooling itself is a social context, whore

thoro is both intontional and uulntontional learninn.
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as detormined thraugh problom-solvinp under adult guidanco or in
collaboratlcn with more capable peers (1978, p. 86).

Tied to tho ZPD is Vygotsky's l.mdorstandillg of tile relation between I(wming and

develonment: thoro is no learning tnat is not in advance of development (1878).

Schooling (thnc is, formal instruction) 'hrings forth the zono of proximal

development' (p. 89).

Vygotsky did little to oll1boraw tho eoneept of the ZPD himself. This has.

however, boon dono by Wurtscll. In Wertscll's ( 984; 1991 b) discussion of

activity, tie distinguishos tnroo components to fllnc~tiol1ing in tho ZPD: situation

dofinition; mtersubloctlvltv ond somiottc moolanon. As learners bogin a task

constructed by tholr teacher, they adopt an ortcntation to tho task tnat rcquues.

in tho first instance, what can be calieri tho sttuation definition of tho task" how

the task is situated and defined by tho toarners and reacher. What Illatives, goals,

noods and values aro read into tho task by the ienrnors and the teacher? How is

the task understcod in relation to its spocific classrocrn contuxt? When tho

artuanon dofinition of a task is shared, thon mtorsubjocttvttv tbetweon the teacher

and toarnors) in relation to tho task is ousuv established. It is whon situation

dofinition is not shared (olthor within a grmm of Iourners or between a loamer (lnd

the toaoher) that rnodlauon is required for lntersubjoctlvltv to be estucushod. The

ISSUO in aoutt-cnud Intoructlons is tho channing of tho child's situation dotinltlcn

and tho kind of mediatlon tl10t is roquifc{j to establtsli illtorsubjoctivlty in rutauon

to tno tusk at hand. tssuos (.)f power and conrro: and whoso knowlodgo enter

hero, but portlnont to this ~tl "'Iy is tlut if s.ruunon dofinltlon is shared then

"

intersubjectlvltv is cesler t. :.llish a~III rmHliation castor too. If situation

doftrutton is nor shared, OWIl ol:itahlishinO mtnrsubjectivitv is a more complex

precess,

Brodto (19950), in un illtorestlll!! lind do wiled study or (I nroop of Standard Sovon

pupils In a SOllth African school working on a task rotato« to aroa. offectivoly
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leorning (soo, for exarnule, Gordes, 198£3. 1988; carraner or al. 1985; Bishop,

1988: Tavlor, 1991: Dowling, 1993).

Tho second implication is that tho mtar-rolatednoss (rwo WHY process) of

spontaneous and sotenttno can copts in schoo: challcnqes cornmonsonse notions

that we always loam best when W(l move from the familiar to tho unfamiliar. This

commonsense porvades mathematics education, and asc;fII' that the starting

pomt of any UGtivity and mathornattes learning must be eitl' ~ (' . +oro or known.

Thie opens up, again, pedagogical issues of how and when now knowledge is

made available in school. What kinds of scaffolding and chananqes aro uppropriate

when?

What is thus important for tho focus of my study is that, in schoot, languago is a

koy rl'lmliutional moons (Wertsch, 1985; 19910). In line with sociocultural theory

and social practico theory, if pl.lrtiGu!ur kinds of knowledgoability can be accessed

in school, or oarncutar kind£ of intellootual functioning can develop through school,

tho question then is: how might the kinds of rnatnematical knowledgeability tlMt

ScllOoling teaches bo fiJciliwtod and/or cbstructed by diffurant po(JagoOlos lind

their use of InnglJago? Moro spocifically, how do touehors think and ratk olv "f

this?

6.3 PedElgoglcmediation and the ZPD

In order to doal with the Intornetron of sciontifiG lind spontuneous concoors, and

to turther elaborato his cultural law of dovctcpmont, Vygotsky pesnoo the notion

of tho Zono of Proximal Dovelopment (ZPD).

TtHI ZPO is:

tho dtstenco between the actual development tovot as determined by
indepondent problorn,solving and the tovet of potontlut devotcomont
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Tho interview m:hndllft~ was piloted {III Hdi~lI,T(}il(:ltor 1, wid fOlllld to IIU

e:loGtivo. Tho intuntlon was thdt it tim il\t(lfvioV\. q\lt~utiOlHiweru illmfnquaH', :t

toltow-up lnrcrvlow with T('cH:lwr 1 uould huvo beun arr,moeti. 11m.proved to be

IIII1HH;UB1J(l!V~ I!w r<!maillillO initial lnturvluws VVlH\; t,{lf.liUGti!l1 at tilt: t('<H:hf'r!/

scnuots (If ill IllY offlco ((It til[) ttHtt:fWf IH (:IHli<:o) tl.,· ..ftcr till! jilt!:! viovv with

Helen, t\; is, dllrillt} April and Muy 1U92 m; follows:

TEACrlER 1 Me Ht;U~N (l APRll~ 1992t

TeACHER 2 Me SARA 15 APnlL 1flD2

TEACH~H :3 ex, Dill ,JAf3U B MAY 1992

l"('!ACtiEA 4 ox [)E'T' TI"lANDI 12 MAY 1992

TEACHEH 5 PR CLIVE 30 APRIl. 1992

TEACHER (} PR SUl~ 6 MAY 1992

1\10 two intorvtows proeoodcu in tilt' some wuv hOG(lUHO l'dt:h toucher Hli~ed,

dttwmm it.8ln;;j and r:lmllr\flgos (l'ld themi wore followed up 11\ tl!o context of rno

interview. Tho sebcdute served m~tho cruetat reminder of OrollJ that noeded to be

covered if they wnru not spontancooslv brouqht up hv the teat:llOf. Tho approach

111 tho interview was informal omi conversattonat I!\ tim sonn~ thut tho rusearcnor

followod on from nomts raised in tho attempt to probo, nave toaenors oxornplify

nouns thoy rnado, point out thinOH they had or had nut montl(lflo(l, [111(1

cerrunontod on tssuos to proveke further disGutmioll. Til\' umiorlymg objoctivo.

ho'.v(lvor t ','VOSto elicit as much diseusslon from tho toachol on tilt' 1(j8um, fl~\
possibl{J wit!!." (If. I."HI( and a /lalf.

5.3 Observations and improssions of tho divorso schools

Diverse sGhooling seonartos that I hove dmwribf~d UlS0whoru (AdIOI', 19'J1 [l) woro

oxempllflod m mose scnoois. The interviow}; in tho two ox D(n' 8(;1l,,)I:, wore

G(lnduGto(j in small, sparselv furnishod Otfi('O~l for UhC hy Hm)(ls of Dopartmonts in

tllo UGIHml, rofloGtinu !;nllted resources in Odell sohnot, Durinu ooch Interview,
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(;'l'O APIH'lHhx A) W.i" dl\~II~IIH'd tu !!I1l:lt dh,t:w;',1!1I1 iW11I \('ilt;IH~If. 1111titl' {;(IIIt('xt

uf thuir work ((l,l(~l;tiuw\ 1 Ulld 8, 11 and :~(H, thuir l!,H:kUftHllHb um! ViUW1I about

matholllaf;t·~~ anti tmwhillO it in ~;thooi (Quemit'm. 1 G \111(19 1~~,10), m~well a!i

SpU(:itl(~ limnuOllO rellJWd qtll'!;tiOllli (Qw~~.ti(lm;131m.

1. Dm;erlbe the context \1m! etllo!; (If your H(;II{lol.

2. What for you are tIl\' !l(;tlOf.11til~;k~;amI t'hdlh\llt!l'~; III thldllllq ItllllOf

sc(:omlmy nHJtltel1t(ltlt;~:; IfI your :ithool?

3. Mow ~;peeifit;olly, what IW1nUd!lO i:.'lm(1) do you ben ill your nhlttwmati(j~j

touchilln at tlli~;lovH? J

som« (If tho sl)oclfie prOtl1p~b that m;nornpallimJ til\) not:omi QUI}StHJI1f('lawd to

strateqlos they used to ,HWH'SS dlllllt~llnes ill (;lll~,~L 111mJ(jitlolt tt',!(;lwr~; W('fO

asked W describe 1I typiGal h!sson \tnll til t;ham wllJt for thom wow tfwir fel;varuH

m tCliehinn.

Hm PHrllOSti and funmlon of tim flfst two koy qUl'lltlfllW war. til htl nhln til rdate

knuwlm1ne of tho (lyna' 'I(;S ot teaGhino ami Imuninfl ill Hlulti1inOliai ei.mmfHHlIfl to

Gom:t:ptionn of mmhemuues ami WilGlirn(] ami h~afllinnin gonowl tnus n \fiOGtlll!]

a view of curneuiurn as wl(ltionnl atld in tho intt'r\l(~rlOn Iwtwoon tw;k (~;\lt)Jtlet

rnunor). teamer, tencnor oml context (soo H.1 below).

TIIUS tho mitinl mtervtow can be umJon;tood or. (jehtmftltlvo:

... tho centri.1 iSfate of Illothmf i~J to brino tho fOflOl.lrchquestiolln lind
\Jaw GoJlo.:~ti(lninto a eens stom reliltinnsillp, nlliOit an evolvino euo
.• Framing rf$oarGh quo·~tiom; oxpllcltly anti sookinn ruloval\t data
cfoilllorutoly, Imahlo (lml ompowm mnutren ratner than r.hfhl it.

Wrwkmm. 19SG, p. 140)
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5.2 Thoinitial intorvlow

Ttu: illl(h,1 interviews III tl1it; Htudy weft' illt(!f(H;ti\ro nnd !Ii!1I11 (;tr!l(;tlln:d (l Ittt:ln:ot:J,;

and r111ullO~, 1999, p, 83; Golwll IIml Mdllion. HHW, p. 3WJ). 11m, IIH~dmjtl1,,\ thu

interview assumes tli,~'IPJKltJrlIlIGn of a natural il1tmemllU COllvt!Hllltlilll, hut i~;

1I0vl'rtlleloSH \:ontrolletl. lho inturvlt'wer 'tiliideH and I.H:llds ttl the smVl(;e (.f lus

rmmmch mtorust' (Hiteheuek Hlld HIIHhut~, 1mm. p. n:n

WIKlt ISmocnr by senn struetun.d is shown in the Interview Sl,hLdulu 1ft Apn;ndlx

A. Them wen) key (luomiom; to ljp explored with (!tli;1l of the [lix W;lGllmB. an \\lull

as \I series (If prompts (if Huhqumitiwi Within {',wh I<.ey(iUI'!.tH1I1. III Iltl!'" WIIHI~;,

tho imtial key quostions poso{f w«ro OPOflOlldo(l, wIth pOSSlhihtlOE;for further

prompting if this bOGOflloneem;sary. This senn tJtrumurud lonn wag to ensure \I\lIt

011teaGher~wero askod tho same sot Of key quesnons c that with OllCIt tnoro was

a convorsauon on key nsuoets of tholr work in flIultllinUlIal matnemanus
classrooms. At tno sumo time, it was possihlp to follow tho flow of what each

teacher (Jtfored ami ~w (,lIa!llo thOir \.hfforollcm; ttl tHiIOfOO Dill! shallu thOlr

tnterview,

Theso initH:11intrfviow8 tnus fit Hitchcock Qn(f I~Ubhf1n' d(IStmptiOfI of all imervlllw

as 'tillk to some purpose· (1989, p. 'nl). ImorvHlw8 am mtllutllltlH awl thus tho

UGGOunt8 obtaulO(1 am situHtod HGGOUlltS. Tho intmviowor is oiwavs implif'otml ill

tho intorvlUw, no manor how unstructured It IS. Allyway, unstructured noes not

imply a IUGk of strueturo or pinnninn (Hltt:IIG(H~k and IctuUilOs. 1989, p. 87:

BUfOOS~j,19821 pp. 10'79). What!8 implied in an umJormundinn of tho intGrviUl'1

as 1.1 'uonversnnon with a PUinose' is that tlm interview is J SIHwch event and thus

rmmt 00 norm in sociolinow[;tie torms an (;0 emmtruntlvo. alllt in a ooutoxt.

Oorallso context 80 OhVIOWlly snapos what is pom;ihlo in SOllth Afflcan schools.

mid ht1cmmoviows amJ boli(}f~; {d klHIVvlOflnn are ~jitw.lWdf the inWfVlow sencdulo
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hOrrtlCftmHil.: {Srualillt(, 199.2}. It is thus crucial rhut the f(!:,o,l({;11prw:('ss i~jfully

doscrlbcd and itself becomes an object of study.

5 rue RESEARCH PROCeSS

one of tho tasks in reporting tiold reseurch is to dosortno tho purposes of the

resoareb (n(~' w it devetoped over tune: to 'tneludo dernlls (If field"work, dato

collection and methods for kll(~pinn fioltl notes, but also an account of tilo process

of data analysis' (Rose, '1982, p. 125; Erickson, 1986). This and tho next section

fulill thiS purpose.

5.1 Satting up access

As discussod, thoro was flO sumght·forward access to schcols for wsoarcll

purposes in tho early 1~90s. In March 1992 I aoproaotiod sovon toacners. two

or throe from each of tho throe difforont kinds of classroom contexts descl'ibod

cJrlio~. All wtsnod to parttcipute 1'1tllO study and wore happy to be inte~vh,1wed

and vtdeoed,

I thon eommunteutod with OOGhschool principal and obtai nod perrnission to (a)

intorviow teachers, and if teachers wore willing, to (b) observe mu video them

toaching one class later in tho vear. early on in this process, difficultios in one of

tho sallools fon:ed ono of tho teachers to Withdraw. FOrrtHliltoly, this did not

upset tho sproad ucross the dlfforent sohoots,

Whilo I dosigf1od the stl:dy to minimise time spent ousorvlnq in schools, civon tho

Gontif111ingturbulent political (lnd oducational context, I did not naively exnoct on

e.-'tIJ)ifiGOI prejflct with tonehom mat inGlmJod clnssroom-bnsed rcseureh octivity to

sirnply proceo« smeonuv to pion, however eornrruuod tho teachora. Surprisingly,

other than ono tcnr.llur wltlldrawing from 'tI,0 workshops. all other data eouoctron
ar.tivitiGS pfClcomfocl to plan.
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1. an illitial (tall(! wt:orded) M:llli structured, ill ,jppth, lnteractlvo inturvu.w:

2. a report LHIl:k to tuachors lnterviowud to dtscuss ,HId partially villidato

(Silvprlllun, 1993, p. 1n9) illY illitial iII1,tly}:ili and illterpretatioll of thu

interviews:

3. up to throe hours of uhservntion (vidootaped) ot ut least two consecutive

lessons ill OIlC or two uf oaell WaGhor'~i clam;('s;

4. a reflective interview with each teacher 011 tI'l! videu (If their ctossrccm/s.

ond
5. 1I series of workshops (three in 011) 011 iss lies and aspects of the data that

the teachers themselves wnnted ttl discuss with l!i.H:h other lind to pursue.

Datu wore thus gatherod in difforcnt contexts and throllOh diffornnt activities,

related to both what touchers said and w!wt thoy did. Those different forms of

data wo. to onablo fich descriptlOlI, divorso norsoocnvos and vetoes, und tho.
crucial aspects of toucncrs' kllowledno.

'..

With tho oxcoptlon of (2) ubovo, a!1intorviows aml workf,hops worn tuue-rccordod.

Fiold notes were written immediately after tho meetinq that was not recorded.

Videotext of classroom prncnce was supported by obsorvattonal field notes.

These dam collection processes wore mutuallv dovotopmoruu! Tho initi\ll analvsis

and mterprotutlon of tho first set of interviows frarnod aspects ot tho vldoo

roueenons. Tho video ronocnons raisoci iS8lIOS of mutual and ind(ll)ondont interest

for toncners to share with (nGh other. Tho follow up workshops uoeamo

ofmortllnitioG to furthor explore iS8lI(IB of interest to the teachers,

•

Interwovon with those datil collection mothods was what is often rO!J~jrdOlJas tho

most lmnortam rosonron tool in quulltatlvo rOSOlUGh, tho rosoareuor herself

(Smaling in Mnutonborq-Buskcns, 1993), It IS t]xpoGlmJ that both rosoarchor and

researcneu WIll Ghan!)t! in and ~hrullflh tlusr lntoractron over tU1W;this IS tho ooubto
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«I) pra!Jmatic(\lIy , teachers I knew, and who, UII/I:11 thn politics of tho day,

WNO abto unci willillO to IW[1otiatn and/or enalJlo access tel their schools and

classrooms.

In short, all six toachors wore fully qualified and experienced socundarv

mathematics teachers with II personal and professional Interest ill till! study, as

woll as II willingness to particrpmo in tho process and facilitme llCCOSS to thoir

schools and classrooms. Thus, in addition to a thooroncut and purposlvo sumpto,

this sample of six teachers was also on opportunity smnplo (Cohon and Manion,

1989, p. 103; Roso, 1982, p. 121).

As Silverman (1993) states. fiold research studros arc usuanv basad on ana or

moro cases which oro unlikely to have boon randomly seloctoo and morn likoly

chosen because thoy allow OCCOS8. This ralsos qucstlons about tho size ami

reprosonnvltv of tho sarnple. As rcgilrd~ rnprosonnvttv, tho issue is rather 0110 ot.
tho gonmalisability of cases to theoroticul propositions than to noputauons or

untverses. That is, tho lssuo is tlcd to thoorv-bulldlnq wlllljh can then bo

transtcrred to othor cases and contoxt-, (p. 160).

4 THE RESEARCH METHODS

•
M; mOllod earlier, in order to iIIuminllto teachers' know '100, two sources tlf d,lta

woro needed: it W:Jf necossarv to talk to toncnors, to hnvo thorn talk about tlHlIr

practlco: and dan of actual classroom pracuoe was also needed, as woll as how

teachers justifiod and fJxplained what thoy !lid.

Hence, intorviows wrth ' . ,.':8 had to he lupplmnentod with observanons o· thClr

classroom rmwtico. {mit their ronocuons 01' those. Tho moth ods used to collect

data woro:
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VVl'1l! poorly resnurued, and ill tho urovious llef:adl!, a h!i1milltl culture had

all but brokon down", 1'110bluck ~jtato schoot t(!m:lwn> ill thi;i stuuv, .lubu

und Tluuun, wore both AtCJ(;,1I1 amI Tm'Vdl'lI !;pl~dkiIlU. As IIl()lItiolHld (!arlit'r,

many, but not all their pupilH WC!rt1'J'UW;JlliJ spe;lkin[). Jabu was Touchur 3,

and Thnndi Toaeher 4.

Two privaW (pm 8<:110018whk:h hud predolllllllll!tly hldGk pupils who did not

IIaVll Enolisil us their main language and lmul!.lllt a rango of nuun lal\~lllages

to class, as well as a rtH10(lof proficicll(am: ill [~I1t1lish.

hlpilS here Included African, Indiun and cotourcd chlldrun and youth, and

thus some (though tow) might have EI10lish or Atrikaans as their main

langl.lllOO. Ttiese scnoots were woll resouruod and most tollGhom wow

EnoliHh,spooking. Tho two prtvatc school teachers in this study, Clivo and

Suo, wore both white and Ennlish speakillg. Clivr was TmlGher 5, and Sun

was Teachor 6. Clive", scuoct W\JS nredorntuanuv African.

3.2 Mora about tho teachers

I further selected meso six teachers llccordinO to tho followin!] cntona:

(al acadomically each toaellm had t11rtiary uuuhcmoncs (Ilialificatiolls, and

thus there Gould no IHI qum;tion I:lH to tho soundness of their mathematical

knowlodgo:

(bl profe~sionally coach toncnor had at IOl1m 3 years of toochinn oxpenonco,

some recent oxp()Buro to 1~II1!Fl1l90iti!,lIm. mthor in in sorvrco courses or

further study, some participative mvolvemont III rnathornatlcs oduenuon

beyond tho school, and some wore tryino now IOllgllll[jlHich pedagogical

approachm, in their Ci,HJHOS:

(e) motivationally ~ toaenurs who wore uuerestou in tho studv and wilhnO to

parttGlpatc; nnd
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whore access to tho school was posslhlu, In miditioJl, tll(' <.lesion needed to

provide access to what teachers Baillllm! tu what tbuv dId ill their teaGllillO. ll1u

<losiUn would IWl1d to draw 011 ethnographic 11l0tl10ciB of purtlcinant observation

in schools, and 011 case study -c where partrcufnr GllHCS arc oxamlnod in context

lind ill multlplo ways.

3 THE SAMPLE

3.1 Tho teachers and thoir schools"

As with nil fiold research and Qlwlitativo methods, tho snmpto in this study was

small, purposive and theoroucat (Roso, 1982, p, 121; Cohen and Manion, 1989,

p. 103). Six secendarv mathematics tcecners, from tlw three different multilingual

contexts descrtbcd above worn setoetoo, that is, two teachers from ouch of:

(a) Two recently dosooro03tO(I tllstori' 'lily whuo stute sohools (horeinaltcr

Model C (Me) schools).

In both setcetod Me schools, English was tllo dominant languago in and

around tho school; toochinO staff remnlns whito and English spoakinn; thoro

wore lnorr asing numbers of pupils with othor maln languages .c nonce

etassos in these schools wore multiltnnUlll. Both schools worn adequatotv-

resourcou. Tho two participotinn teachers, uno from ouch school, wore

both white and English spenl<;qg. For rorcronco purposes, Holen was

l'OilChflf 1 in this study and Sara, 'roaoner 2.

..

(b) Two townsmo-nused black state t){~!Jiutmont of Education and Trilining (ox-

DET) schools.

Here, nnithor teachers nor pupiis hnd English as their main I,mouago. In

addition, tnov did not oil share tho same main lanouo!)o. thoso schools
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nmthomatles, their W;(:()Ullts and (lGtiolls aro liknly to (;olltilill t;OIlIlIlOII'llitit:!;. Such

slmllarltlus Gild dlfforent:os Gould bo very iIlUlllirHitill!l.

Moves ill tho countrv to a more Uflifim! lind los}; r<lciully fraOrlwrltl!cl v<lw:lltiwl

system arguahly made it mow upproprtuto to set up a :.;tlldy no tllat tc.wlH!rh from

<Kwhof the throe hmgullf}O contexts doscrtbed above Gould contribute, (Hi opposod

to focusing on one of the three contexts. Whilo workillt) across throe contexts

would inevitably moan tess depth in each, tho ccrnploxttv (If teachir1g mathurnatlcs

111 multilingual settings could be more widely oxplorod. 1h:Il{:u tho dO\Jision to

dosign the study to work across tho throe Innf}uuge settings described above.

Thero wore addittonul racters milit\.ltint, ngllinst either a long term othnogwphic

study or a dotllilod 8il)910CllSO study. Black state schools, despite moves towards

a now order, worn still pOlitically very turbulent uurill!) tho porio(1 of the research,

A long term presence by a white rosoarchcr ill such schools was not only unlikoly
"

but else) potonttaltv unsafe. Townships nom Johannesburg wore volatile and

unpredict()p1o and not always sofa to travel in, pnrtleulartv for 0 white woman. It

was thus ul-udvtsod to sot up :J study that rohod on stability ill schools nmJ tho

nttendunco Qf tho researcher ovor time. Evon tno limited travailing that WI.IS

roqutrod brought unexpected (jongors. Those are oiaborated below.

•
More gonorally, tho tiuht1y controlled apartheid system of oducatlun WJH vlowed

by manv as iIIogitirnato. ACGOSS to any state or stnte-eidod school by researchers

at that time was, (or vartous reasons, of ton hloGkod. In tho trnllsitimwl (llld

turbulent moment of this study, I fait restricted to workinn with teachers I alroady

know - tenchors who.n I could approach where thoro were sufficiont levels of trust

in both directions and toaonors who would be abl(' to gmn aCC(lSS for mo into tholr

schools.

Hence 11 dosiqn and a sample wore roqulroo thllt did not doocnd on extend ad timo

in any one school, that eaptored at IOQstthroe difforont lonouano contexts. and
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11II~gllilO(~of 011pupils. Moreover. pupils urin!} to tho Glass n ranqo of homo

languages.

In contrast, the numerous state schools that wore hlstoricallv African schools

remain Atricun in student body and toaching stuff. Most such sohoots are still

undorresourood as now non weird novernmont departments of cducatlon struoolc

with limited budqots to effect widooranoino chnnqos. Lurgo classes provnll, many

teachers arc under-qualtfled, with loss than throe yours post-matrlc tencher

educatton, and motorial resources arc few and fur between. Those schools novo

also boon signifier'; Illy affocted by political activity and instnbility over tho past

two decades. in urban black state schools, many teachers speak English fluently,

but English is not their main language. Dosplto apartheid's attempt to koop ethnic

groups soparatc, teachers, paruculartv at tho socondarv level, wili share their maln

Idnguugo with some, but not necessarhv alt of tholr students. For oxnrnpte, in the

two block schools that oro part of this study, tho toaehors involved and a number

of tholr-puptls are Tswanoaspeoking. However, some pupils had Zulu, Xhosa or

Sotho us tholr main language. In this scnso then, tneso classes aro racially

homoqonecus but multilingual.

Given this linguistie divorsity, a cholco had to bo made as to how best to study

tcachors' knowlodgo of dloir practlcos in rnultilinguol etnssroomu. A full

ethnography or G3Sr study, for example, would moan selecting ono of tho

linguistic contexts os u rouus. This would provide rich and doop insight into tho

tOJching and loamino in one particular setting, but could not access tho differont

kinds (\f knowlodgo teachers might have as a result of toaching in varied contexts.

W;th an undorstanding of knowlodgo as sltuated, tenchors from each or throe

difforent contexts could bo oxpocted to novo similarities and differences in their

knowledgo. Teuchors in and from difforent contexte arc likoly to have difforont

accounts of thoir practlcos, and aro also likoly to act in difforent ways.

SimulWm!Ollsly, however, since they share the praeuco of toilGhing sOGondJry
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areas. It IS really only ill tim citi(!!; ;illil lIi!;tori<:ally white towns that weially rnixnd

schools !lOW exist and will exist ill tile futuro.

Tho doracii.llising of state schools bonall durinn tho process of nOOiJtiatioll to a IWW

order in South Atrlca (1991 ,,1994). Within Its nwiully fnlOIllOlltl:d oduounonut

departments, tho aparthotd government ot tho day created staro-nkrod, or 'Modol

C' schools. Most historicillly whlte, coloured and Indiall seboots became, and

rornatn, stute-alded schools, In filKlIlcinu and qovernanco terms, those schools aro

quite dtstmct from private schools on tho ono hand, and state schools on tho

other. Whilo state schools urn fully fllndod bV (lo"ornment, stuto-aldod schools uro

only 75(1/0funded. State-aidod s<.ilOols wore qlven nrumm autonomy afld control

over thoir properties, admission criteria and govornanco.

Tho oroatton of Modol C schools resulted in at Ieust three distlncr mllltihnnuni

secondary schooling contexts in South Africa whore english is tho lall!lullgo of

instruction": (1) schools whore the teacher and SOl1l0 pupils oro English-spooking,

but a number of pupils in each class would not havu English as tholr main languago

(Modol C schools, and some privato schools); (2) scnoots whore tho teachers aro

Englishcsponkillg but nono of tho pupils have English as their main language (some

private stJhools); and (3) schools whom noithor tho teachers nor tho pupils oro

Englishespol)king Istato Atrlcan schools).

Th030 divorse multilinguol contexts oro ltkelv to romaln on tho South African

oducational canvas for soma time, dospite proposals for a two-tlerod system

comprising only public and indepomJont sonools (Bot, 1996). In addition, it is

important to acknowlodno that withln tho oxisting throo ttors, thoro is groat

variation across schools. By llnd ImOI, Modol C and prtvato schools aro

udoeuatotv resoureoe and wollofuncfinning. Appropriate financing llnd nOVorrlanco
structures and processes exist in tho scnoors, Hero, while tho lnnllllage !)f

instruction (F.nOlish)if, llsually thn maln langllano of tho toaehor. it is not tim main
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motivutod ami described uolow. Moreover, school'; llu(!tWd to iH! tlla;utl;,illlu to tile

researcher by car, and tll(! research ll{lfllUd to by tllo scnocl wId teachers.

2 THE FI~LD OR THE WORKING UNIVr:RSE

In his etaboranon of field resnaroh, n(j~ll! (1982) distinguishes nctv-eon tho

'goneral' universe which ts 'tho univorsu of pherHII1WIIII to which tilt' theory

applies', and tho 'wNkll1g' universe, 'tho sot of all empirical units which tho

rosearcher defines as tho basis of tho study, [Inti from which a sarupte is selected'.

Tho goneral unlverse in t"is study is 'toachors' (p. 56). Tho workinn universe 's

secondary muthemaues teach srs in urban multilingual schools in .lohannesburq and

neighbouring black townshlps'' whore English is tho lan(Juago ':If instruction.

Schools if I tho Johunnesburq area vary onormoustv, mfloc:tin(1 tho ruco und class

logacy of apartheid with its overt ractai and more CO'.JNt economic segregation.

Until 1994 there wort) only two official languages in South Africa, EI (Jlish and

Afrikuans. LongllH£lo policy in African schools was mother tongllo lnstructton for

tho first fivo yours of primary school. From Std 3 or Grado 5, tho Itmgllogo of

instruction was officiall\' otthor English or I\frikuans1. In 1994, tanguagl policy

<:hongod. It is now mom floxiblo and aeeornmodatlnq of tho eleven offic;i 11I

languagos. English remains tho primary Ifln£luago of governrnont and tile languago

of eomrnorco and is thus likely to continuo to ho tho languago of instruction in

soeondurv and tcrtturv oducauon.

>.

In addlrlcn to ctiannos in longutlOo policy is tho changin(1 roctat composition (If

pupils in some 8(;110018. His;oriGally rm:ially restrlcted whlto, coloured find Indian

only schocts nrc now Incroasingly multiracial with incroasil~~l numbers of r\fricnn

pupils. Privuto schools hnvo lonq boon racially doseorogotod, sorio 8111CO tho tate
1970's. HJWOVOf, givan tilt) dornooraphy of tho country, manv Atrroan schoots

will remain with II totut Atrk.an studont body, particlIl,lrly in township and rural



code (I!lCO autlin anaimlt the flew ( , !Poory (If 'thl(!flllllil~j'.Thwi the clililm. ill thh

thesis that rcacners taco dilernrllas, •• HI tho Hrth:ullitioll (If Whitt '!IWI(! (JiIl'IIIrlWH

are, am tho outcc 'I of svstemattc cxanunatlon of (!vidun(;U.

As Marton (1989) mOlltH, GutoOoriOB of de~{;riptiol\ tim reseurch flllcililOl1. Illny are

tho prim;uy outcome, the most Important resutt. 11\thiH mud' I catctjori(!!; of

desenption are the means to illtCl prctinu and presoflting tho reuearch flllUitlgs

related to tho initial interviews and touchers' articulated klHlwh!tlllO.

III this interview datu analysi'" what can he seen 18that:

In field work, induction and deduction me in constant dialoguo ,.. It
is true that specific oatoqortos of obsorvatlon are not detonruncd in
ndvonco of ontering tho fiold 80ttll\0 as G participant observer. It is
also true that the rosearcnor luontifios GOIH~f'ptuJI issuo ..-'of ruseurch
interest before onterinn tho field ~~ottin!J.

(Erickson, 1986, p, 121)

Tho analysIs is 'wither one of unspotlt or unfr:hneu grl)lmclod them:'. Nor is it an

attcrrun to ftt d~tu to proooxistiflg GHtogorios. It is rather a dialectical process thLlt

involves both inductiop und deduction, thoorottcuuv informed thoory qonorunon".

Chapter 6 uoscnnos, mrernrets und mterronatcs the langunOQ,rolotod

commonalities, divergencos, presences and suonces in tho oouocuvo account of

tho teaehore' initial interviows. From my nerspocttvo as rcsoarcher, these reveal

how differont contexts and condruonu givo nso to difforent Ii.Hl[llluflO r(lluted

dilemmns for teachors us thoy go ubout thoir work:',

6.2 Analysis of actions and reflocttons on actions a tho anatvttc narratlvo

vignottos

Analyfllllf1 ;lIld rr.portinn Qualltativo tiold relinar.;t\ in 1 comph», process. MlIl:h has

boon writ ton In !('Iatlnll to tho t!lulJTotlGal nresunnoarttons ami rm;enreh skilltl
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or 'illtf~rlf(;ti(lrt', or the rH~!~dfor 'expllt:lt 1.III!jlldLW thldllllU'. LWI~ltlllnL' w,,~ tHlJ.wtl

about in relation hi wmkill!J with '{;1l011!;hus atlditiclllul 1,1I1!IlJll!JO'(Of muru

GOHlllwnly Ellnlish us m\l;ond l"'IUlianO f'SL), {II tiOtlHnO with tilt' spe(:ifim; of

'nmthel1latictll diSGOllrti(~I. or (dnd UVorldppintl with 1i('{filouflY) tl~, 'corumu liGtltion',

Itl thiB second levol of anatvsis, GatonorioH wom uruumfed ill tho datu iHWlf,

With the above tWJ \'\ ' Ilod Gatenury h amework it hO<!i1IllQ posmhlo to nenorato

a map (as aoove} of u;., :1 intcrvinwoo's response t:atouurwH. Wltll tIW8I' maps.

similarities and dlfferoncos botwecn what tim teachers emllha~;isod became

app[m~llt. III other words, it become possible to mwnd to prC~J(meu~jall(l silollc(ls

within and aeross tho HlX tntervrows. llitorvioh'oe rnafm tim WI.iw1,entml III

Appondix C. This nrnooss of mapping and comparillU the illlmviowt; shift& over

into a form of quantitative analyt;is ' whero a fmnl of GOllntifill faGlhtllte~1 wlalysis.

III tact in this study this 'countino' was a koy to Idontifytng dlleHllflw.;. (lnd thus

supports SilvOfman's argumont that suen uuunutanvo toenmquos me ofWI1

important tools in ovoruu quahtativo research (1993, p. 162,5). It qoes without

saVino that this quantitative analysis Wilt; f_1fontlyfacilitatod by r.mnputm codlno

(If tho datu interviow data. CateHOry bwwnOfion ttlr {xwl! t(\IGher worn nefH:ft_lteu
at tho touch of tl button.

An intimmo(l, tho nunon {If dilemllKm e'nergmf in thl~:;GOlllllLlrative amf qll~lIlt1tattVO

exorese. This is tnon a third level of catenmisation nnd tlustr(lGtlon. I flotieC{i th\lt

tcachors in suunnons of chnn!]o had morn diniHJtomOllS nooounts, mow (IHOnlfllU

typo expresstens. I(Klell(Jrs who had tnod to ehant!o tht:JII pe<lw'100iGUI OPl1fO(lch

had tlwir tnkoncfor,ornntod assumptions about good elassroom eommunieuuen

shnkon: and touehors whoso classes had recently and mphlly dmouiolismi had

lwcorne particularly sensittvo to lIud awaro nt thrlf ')wn nnd their p\lpil~J'use of

IOFlguaoe in their multilingual cllltmrO(llrw. Moroover, wittun J {locinl thoory of

mind, it mnkos sonso that particular kinds of pmctlGos load to and snone pm ticlIlm

kln(ls of GOn8ciow)I\U1S ..theso flOWof to~H;hinn o,porllmemi would tnus ho lIlUfO

oxphr:it in sumo t(l(lel1em than . ,l!tIWIU, I hl' .; fOtUfnmi to all hi:'; IIlturvlOWt. to

•
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It Wd~; pm,sillli' to llm,iUIl t~Vl'ry uncrumo ill all ~,ix il1tl\fviuw~i oithur to 1I view (It

flhltilellla!Il!.I1 kmlwiudoo, tbll;lii11fi or wadwt, h'lIfllill(J or luurnor, IwdtlOoOY (tlln

rulatiOfmhip between W[I(:hill!l aJld lellrnin!ll. Of to I;Hl~lIJdUO. (Or of t:lIurno, to

muru than om- (If tlH'~;p). III lIdthtiOtl, wuhtn ('dcll brutld t:aH'!lqry, utwram.\'!;

coutd ho Iurthor emlmJ to iJ second lovel of eatooury mhlly~;j~. lJifforollt ways that

l1Iatlwltlatlclil kllowlotl!W WJ~;tulkud about cOllid he dom:ribml, for oxamplo, as

'tho hasiGs', or as 'rl'JHoniIlU', Of 'GUlltt'llt' (If 'proeem;'. Dlffi!rPllt WlIyH that

peda(Jogy wa::.;talked auout ('ould bo d08l:rihcd as eutpllw;iwnO 'Illeanino flliJkillg',

MATH KNOWL~I.JG[; LEAI1NU,

PU}AGOC;Y
~oxpli{:lt Innnuilgo
toaching

c aJ)proacl108
intfll acnon
ow

CONj[~Xi

LANGUAGE
E'St
eommurucancn
mntll~'mlltiG(}1 di~\f:ours0
ow

Flumo m A Ralntiomtl Vlow of Curriculum
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Here I have turned to tile Nhnooraphit: use of onotvtic ncuutiv» vigl1lJttLW

(Ertokso», 1986l. Theso vinnottm; servo tho dual tuncnou of prov,dino (I way of

workino with tho IlHlS!; of duta nOIH'wtNf as wI'li as olaboratiflO the dilemma

languJ[lo dnvotcpou through till' initial interviews.

Both strands of illlOlysis were nreatly fmahtlltod !Jy the trumjGriptH of tauo rPG()r(Jl~d

interviews and well [IS tho vidoo text. As to<.:hnolouical rosourccs thnt could lie

rovlowcd over and over aoain, thov enabled travot buck and forth in tune nnd

space lmu thus a capacity for mlf'nplottlllesn, rodueiuq dl'ptlldellco on nlHimvutioll

lind field notes. Of course, macnlne rfJcorulIlO alsu hrinOH unutunonu: events C;jn

be vtowed OVOf and over anDin, but contextual information t;;:111be lost.

6.1 Analysis of the ini\ial intcrviows

Eoch interview gul10mtcd a oreat uoat of both structured and unstructured dutn.

As i~ required of qualitative data, systematic antilysis of the unervtew dura

occurred tit incrollsino revels of unstraetton (Woods, 1985; Erickson, 1986;

Morton, 1988; Hutchinson, 1988l. Notwith~itltll(lino tho initial analysis that had

accompanied tho data collection process, my startlfl!l uolnt, or first tovot of more

systonlati(; and ri[)otolls analvsls and oronnislltion of the initial interview uatu (sou

figure (i) bOIOW) W[lS accordino to:

(i) fivo intllNIJlatoti nrond curriculum GlltOom illS, nunnemntteo! i\fwwlmIUi',

teacher, teamer, (~onu'Xt,Iwtlagogy. Q(lapto(f from a rullltiOllol eonconnon

of curriculum (Christinnsoll J;\d Wnlthor, 1986); and

(Ii) VVOJtsky's notion of IImgllaue as II'lH.Mtor.

Caroful nttontinn or 'Iintnnino to tho dam', ulthmloh inovitahly shaped by my

eXpmlOClGfl with tho held of lanoutlqo and nwth ':l1llltIGS C(iUGlltHm. !pd to tho

eenstrucnon of sutlcC(ltclgOfif's iIIustratod in pigmo (I) uolow.
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At the end of 19H3, a number (If thill!'!i W('ft! ill'lIClflJllt to 1111tltu tu;I(;l!mt, wHI

myself: (1) the data Gollf'Gtioll pf(l(;t'~;~;"lId lH:t~1l it pliftit:illlltivc OIll~ dlHJ UUlluratlV(c

for the toachers. Three of tile nix hnd ~;t(lltt~tI further studv ill till! 1I11ivewity ami

had developed trw;r wllrksllop dit;Glltwiom~ i'lto fwtlllll ww~"r(;h projU{;W; (2) tho

w(,rkshops alld meotil10s had hoon i.I 't;tlfu' pidUl (u\IWHh~of IH"tit:ultlr 8Gllool \]lId

stattroom IHlhrll's) to dlmaw[, ismll S of illll're~,t \Illd concern thut woro often

otherwise d,ffiGlllt; (3) tho IHOGenSdevultlped iHI own lhreGtulil (If d momenturu

that was tem:hor,lod, "!Ild whitt' within tho projOGt and with a focus on liHlHtmnO,

tho specific interest in Illultlhlltlllill Gla~H;roollm often Bhppp\J out of ViON. The

overlay of If\m1inn ill an mhhtiollill IlllltJthl!W 11(1(1all e1Utllvenem; us to\li'lIer~,

eonfnmtcd the picturr: of til!Jir tOiH:hinn. Many of tho iSSllOS thsGlIssmJ. wllile on

ImlgUtlnC in [Jeneral. were not nec~~nsarily~;peeific to tho context lminn rnultihnqual.

Thus, n first lovel of ollnlysis was port (In(j pureel (If tho dutu ccnoenen process.

This first level of analysiH is n sonwwhat superfiCIal content Whilysis Llml 18

reported in Chapter 4. However. what was now roqlllfud was a much mom

uotoilo<J und in,dopth eurnulanv» study of nil the dnta gatlH.lfUll, and an uttompt to

grapplo with tile research questions about wnat teaoncrs fiaid and (!ld about thmr

pracneos in multihngl:al ctassrooms, Tho proGes~,or nus mom oxtonswo (hit.!

onulysis is dflscnheeJ uotow.

G DATA ANALYSIS AND INTER?RETATION

Thero nrc two key Gtrlmd~j to tho daw nnalysis If! uus studv. Fm;t is the analySl~

of tho 1f1lWII intmviows whure lIUontif}fl I~~ ftJml80ii on tho dovolo.llllont of

ciltt;[!Ofies of (/etwlljJtirm of what tho ti 'aehorn mml about thllf orueuces 111

IllllltthnOlllll ctassruoms. It waft (Iuflnn tllif, JlroGomJ of dove' lorlfl cuteqanes out of

tho onta, ami then systemlltlGally GatoOOfit,ing oil tho intt'fuiows, thut tIlt} not.en

of (Jllernmm, ernmoo(J. Tho fleGOmJ in tile mmo (~(lmphGnted taflk fit mllkinn 8{~n8(\

ot tlh1 Vlffll(l {,1XW. fi'tIIlGtIVO IlltmVI[lVW; wHJ follow up wnrk~,ht)p~;.tllat I~;.m,lkll1!)

sun~~oof wh\lt teachors (f:\I nnd how tlloy Jw;t,fto(J ami rofloetod (ill tlHllr nGttnnn.
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5.8 Three rotlcctlvo workshops

Threu r('flcGtive workshops, (lim ill om:h oi the tinlt thre!! sehoul terms (If 19£13,

took PlaCO on Saturday afternoons (20 Fdmhlry, 1 ti MdY [mel 'J AuUufit). Tl1cuu

arc relerred 11\ Chapters 4,,7 as W1, -CI W~.

At tho february workshop each teacher premHlted .111 (Ixt:t'rpt fWIll hh: or her vl(luo

that thoy wished to dlSGlISSwith the othor five teachers. At the May ami August

workshops, teachers pres on ted and umclIHsed related wor k thev hJd f(lllo~'Vod up

in their classrooms. Eaeh workshop wan tapo recorded lind tmnb(:nllf~d.

As can honnen in any long term resc;]n:h process, ono of tho teachers, ~Ji]hu, did

not nttend any of tho workshops. Hll held two toachlllg jobs, uno tn ...t involved

him 011of Satllrdtiy mornings Jld whilo 110said that ho would bo ohio to att(m~1in

tho afternoon, he did not arnve. I Illot with him attor tht: Fol.mmry workshop to

share our discussions, to ascertain whether there was allY problem and to

encourage his important contribution to our doilberations. Dospiw Ius assuronees

that he ceuio ond would GQn10, and that he was interested ond wished to conurue

p;: ~riplltiflO ami ovon with reminder s from mo on the liny itself, he never urrlved.

Thm of course alters tho bataneo of touchers III the wurkshoPH, but ml these me

only ono ~ 'If tim datu, and oro used primarily to support other uota. Janu's

nbsonce frnll) tho workshop dill 110\dutract in any sionifiGant way from tho stuuv

us (I whole.

In tho whole data oolloetton nrcccss relct'Jd to teachers' justifications and

renoouons, what was interesting is that til<' to[h:llors' Ghoiem; from tholf viUl)()C,

felf workshop diS(:U5simm Wdf' quito (hftmcrn from dUIWGW of tnou vi\.Jm)8 hat I

'lad found intoresting (in relation to tho study), Given work nrosnurcs, however.

I had time only to record (".lell of the worksnons, tr~tnl}e.-itlO and think uncut them

III mopamtlon for tho next mONlIlfJ ami attomnt to f'aim~ uuosnons ,md !lotH p ahvn

tllo toeus of tho ~tudy workmn In 1Il\1ltilin!1ual l~lmmmnfrm.
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Tho vkroo interview with Holen (T1), fOI oxanuilo, is rcterrod to as VI1, and ouch

of tho six lntorviows took plal:e us tollows:

VI1 < Mon 16 November

Vl2 0 Tllllrs 26 Novorruer

VI3 c Thurs 19 November

Vl4 c Mon 23 November

VIS Wed 18 November

VI6 < 'rues 17 November

Tho follow, un interviews with teacners were more comntox than I had allticipated.

I aevlscd that wo would lot tho taue run until thoro was SO.11othingtho teaehor

wanted to talk about, and that I would also stop tho tnpo ot tunes and ask

questions. I was interested to hom touchers' spontaneous interests ond selections
and so initiJlly h(lltl blll;k on some ot Illy questions. The main reason for this was

that I soon boca me OWlIW that there was not nel~ussmily good overlap hetwolift

what I amI they fOGusodon for reflectivo disca sslen. In oddition. thero woro three

hours of video for each toucner lInu not more than two hours of Interview nmo.

i did. hOWOVCf, make sum tnat IIlGldentG that I intcrnwted as havinu: tticulur

retevaneu to tho study (that i::, languogo issuos) were ctiscussnd.

,-~

,
Aftnf tho rouocnve imorviov\:J, tho teachers tnemsotves wore uuorosted to share

lind 'JisGUSS what thoy had learnt from their vidoes with tho omer teaeners.

Ourin~} 1993, three workshops wore hrld Welmmry I May und AlIwmt 1993) whore

(lach of tho teachers disGussod asuects and t. ceqJts from their videos with the

other teachers.
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ctnssruom wtllln usually GOlltailWd APLA posturs, I WlIH told, but pupil:i had

removed theso for the viduoil1\!.

VideoillH Oil the second day ill tho second hlilGk 1)(:1\001saw a H!po,at of wnat

happens later in the day ill IlIdllY m:hooIH, nlld what I {lh~;orvud durin!] the initial

intcrvlew: while the pupils !Il thu dam; boint! vidl100d were prusunt aft .I' the

second break (they enjoyed boing Wnwd, I WI:W told), much of tho rest of tile

school was t1ysfuIlGti(lllnl. Ctassrooms on ouner Hide of Wj had 110 toucnors.

Moreovor. many pupils had left for hume, Of wherever elm: they minllt tlo. Tile

toucher iold me that thoro had been discusston with tho staff as to whothor I

should observe and vtdoo in tho school tit that time of day. They anrcnd that 'till!

truth will out', anyway, so why try to hide tho reality {It their context.

Tim dov-to dllY functionino of tho romaining four schools was 'normal' (pupils and

teaehors arnvcd and left en tune). However, tllOSt' with relatively Iwou mllllbem

of black pupil'; nevortholoss fJcolf pupils whose lives outsuie of St,11I1I11 woro often

traumntised by incronsing levels of violence.

5.7 Rofloetiv(l vidal> interviows c stlrnulatod reclllI: teachers' justiflt:uti(lns and
refloctlons

RufloGtive video intorvtows wore held with ouch teach or durinn Novomhor 1992.

Eoch toucher hutl been given (I {.amY of tho vkieo to review LIm! think about bofore

the ronecnve interview. Tho rettecrive lntervtows were tono recorded and mwll

W'1!i arOtmd two neurs long. They worD GOnllullted oitlwr at tile Wlleher's school

or III my oWee, m:eordll1O to ol.lGhtouonor's wish. In tho two I1lHU8, tho roacnors

wore first askod if there wore any 9' tem! comments thoy wishod to !nako or

issues thoy wished to discuss uerore wo looked at tho video text. Tllof(I(lftor, tile

vicwmnpo was allnwo() to run until tho teacher, or I. wlGho(i to (kJt~wm an OIH(lOlit'

It was then frnlflll (lPCisomonme» rovlowed .il order to fmalitllw d!1\fam~!i(lll.
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observe each lusson whilu it walt tilllwd by a proft~h!jiol1al video pl\ntoOfllplwr.

Thoro was to be 110 uxtruordniarv planning tor thu lossons. Howevur, we did try

to GO ordinato plllnnino in such a way that (i) teaehers would he WIJGhill!1 topics

whieh thov thollollt would roveal illterestill!l lall!)UlIoe issues, awl Itil tl'd(;ilen;

touGhing tho SUIlIO level wore viduood tOliGhinO tho lJiHlW GOI1tUllt.

Suo (TOI and Sara (1'2) were vidum~d tuaGllil1U Std G neollwtry (the trianuld; Clive

(T5) and JUhll (T3) wore to\lGhino Std 7 ratio; Holen (1'1) war, tom:hill!l Std 8

trigonometry and Thandi (T4) was tellGhillO Stc 9 linear prot}rGmmiIlO.

Vldoos and observatlons of caGh teacher occurred over two or tnroo consccuuvo

toaching oorrocs (some woro double) durin!] September and oetobor 1992. Tho

photoqrnphor was instructed to focus on the .oacnor and hor or nis intorncuons

with tho class ond/or omups of PUf. !8. Tho object was to eupture tho toachors'

actions. While those are never separate from tho wholo cla~s activity, and quitu

diffiGult-to capture in a puou-contrcd otnssroom, it romamod important to nave a

consistent enmora focus across the six touchors and thoir einssos. tA list of

unbroviuted rotoronces to tho vuioo texts and observation notes enn be found 11\

Appendix D.)

Stark difforolll:e~i across schoulinU contexts wore annaront, At both black schools,

the harsh realltios of toachll1O and working in such schools wore exornnlttred. Tho

second day of videoino in the one senoo: saw only half tho class, with the

romamdor nt a funeral of u youllO malo from another school killed in a political

\~Ia••h. On fill way out ot tho township I in tact drove into tho crowds returning

from tho fUlloml and was sharply reminuod abcut tho dnnoor of township lifo. On

tllo instrucnon of tho photographor with mo. I took tho car up and over a

uovemeru to got out of the crowd whIch wo both knew could turn 1I0ly at any

paint. Tllifj sohoot was in a Pan-Afncanist Congrmm IPAC) dornini]tod orou mW tho

teacher told mo manv (It U10 pupllr. 8uPfHlrt us llfmmj wino (API,A). In tact,
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document und is retuned to as Fms (HOO Appnndix 8J. 011 tilt: othur hund, this

Illl'otino served \0 im;ludo tho teachers in mo research IHOGOSS.

secauso tho Illooting was initially concelvou of as u validation and pnrticiplltiofl

cxorctso, and not as contributing to tho datu for tho study, it was not roeordco.

ROspOfldont validation has, ill fad, como under attack:

... thoro is no reason to OSSUIlIO that members have prlvlleqod status
as commentators on their actions ••• such processes of so' called
'validation' should be treated as yet another source of datil and
insight.

(Fielding and Fiolding, in Silverman, 1993, p. 169)

The mootinn was on occasion for teacher participation in the resourch, My

mtstakon ccncoptton of tho validating function of tho report bm:!;; became clear to

me during tho moeting. As teachers commented on and discussed my summary

I quickly rcausod that while ~hismooting did servo to clarify some aspects of my.
mtorpretutton of what toachors had articulated in their intorviows, it was much loss

about validation of mv lnterprotations, und more a context wnoro teachers talked

with each other about their work. It thus lidded to tho dote-base of tho study as

(J whole, As 0 result, notes wore taken durino tho moeting and olabomtod as fiold

notes drrectlv after tho Il1l1oting. (Thosn arc rotorreo ill Chapters 4,7 as R8FN.)

At this report baek moetlnq, toachors oxprossod thotr eommrtmont to continuing

with tho project and agreed to 00 observed and vldoocd for at least two

consocuuvo lnssons with ono or more of thetr classes during Soptomber and

oeteber 1992 and to (Jivo nmo to f'ollow-un intorviows and workshops.

5.6 cleserccm obsarvatton and vidoos in schools

Hoch of tho SIX teachers was vidunccl for Gt least throe hours. It was lloread that

vl{looed lessons wet 0 to he part ot tho nornurl proUfmllll'C of toIJellm(l. I W,1(1 to
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in rnatnomanos toachor associations and through this activity and my teaching, I

have como to know a number ot secondary mathcmotics teachers III the

Johannosburq region. This protosstonat location moans I am familiar with tho urea

of study (languago and mathematics) and havo a ~ 'ofossiollill rolutionship with its

working untvorse. I was thus able to approach toaouors to purticipnte III tho

study, toacnors whom J know had some knowlodgo and intorost in tho orou. Some

had parttclputed in toucher m-sorvtco courses that J had run and otnors had dono

some post graduato study in my department and taken courses I offered.

This familiarity brought both strengths and limitations to tho rosoarch. Strongths

lay in tho ntreadv ostabusnod relationship of trust between tho touchers and

mvsott. as woll as a shared and acknowledgod interest 1f1 tho project This

nevortnoloss constituted a specific sampto and raised questions about OOfleralisinH

from tho study. FlIrnilimitv at tho sumo tuno imposes lirnrtauuns: boeuuso toucnors

know me and hence know s .mo uf my protossrcna! interests, and, moroovor.

because in sorno instances I had 1>'10n thoir 'lecturer', thoy could have wontod to

ploaso me in thoir interviows by oxprossing views tnev thought I approved, My

participant observation could also have boon oxuononcod as ovaluativo. 1

attempted to minlmtso thoso effects by os ;urlng them at tho outset th,lt they wore

in no woy tho objects of ovaluatton in this study, but ruther sources of kl1()wlmi{}(1

in a difficult area whoro it was Important to confront tho roauuos tnov taced ill

thoh com piox classroom uctivrtv.

5.5 Report back on the initial interviows

The report hack 1111 tho initial sot of mtorviows took pltlGO in Juno 1992. This

mooting hac: d dlllli purposo. On the one hand it W\1S to clarify and validate my

il\ltial analysis and tntorprotattons of tho interviews. What I had mOl1aHed tor tho

Juno meoting wus a first lovel coutont anmvsls ot tll(\ trunsorlpts of each

mterview. This was nrosontod to toachors for dtscussio» In the form ot a summary
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there wore II number of lntnrruptlous as other teachers ontorod tho room. At one

school, tho interview took plllCI~ at tho benillnino of II break 1l!1tho teacher was

rrco ill tho periods followin{1. Dosnlto u boll <:ionalliIlU the end of brl1l1k alit) tl

return to class, tho touchor (lro-.;" illY attcntton \I) tho contlnuinj] nolso ami tile fuct

that tho hpil had by and lurue boon ionorod. At that school most pupils chose not

to return utter tho second break or to come back in their own tmo. As I loft,

pupils WOr<' moving in and out tho muln gnto; three Glm,~ corns I passed had no

toachors in them. Hurl! was fIrst hand evidonco of the breakdown of a learnillg

culture in black schools that both teachers talked about in their nuorvlows.

Moreover, this school if, opposltc a miOI ant worker trostel that had rccentlv been

the SGJncof Violent confrontation between Afrtcan National Congr\}ss (ANe) and

Inkntha Freedom Party (lFP) supporters. The teacher explained how that conflict

inovitably spillod over into tl)O school. somo Mondays, at the start ot a now week

ond the end of a violent weekend of clashes, l)pprom~hing tho school gato involved

passing dead bodies.

In contrast, tho private and Modol C schools WCfO distuncod plwslcauv, though

not entirely omononanv, from tho conflict in tho townships. SOI"O pupils in these

schools lived in conflict ridden townships. Novorthetoss, those YOlH' schools were

calm. ordered, o(l\}quiltoly or even woll rosourcod Gnd fllllGt;onino as OltOwould

expect schools to function.

•

Aftar tho initial Interviews, tho rosearor. process dOpOIH.I(ld on what had 00110

botore, with a key lnstrurnont being myself as rosoarcnor and tntorurotor of data

conectod.

5.4 The researcher

I am a white, english·spOllkillU South African and a qualifind secondary

mathomanes teacher. Sim:o 1986 I havo been emntovod in mathematrcs teacher

education, workHlu with both primary amI scconuarv teacbors. I am also involved
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pht'II\II,Hm,1 all! (hvure('d Irom our lk!>(~rilllillll~, I nekson (1 !IB(i) tdJlturC'i the dl,Jleetu
illler,ll~tlOn between phellUnWlltl ,mil our dl!!.CIIJ)tl()II~.

9. Of course. the d,Ita collected for tho ftludy Wil!J much more than only ItlllOUJOC rotated. But
tho focus of tho the!>i!.)required that other data, however intcw!>tllltl. was importallt for
COIlWxtullh!:lI\tI tho lilntlua~c rcl..!tcd dote. and not In and of itsclf a focus of attention,

1,0 • ':",('Id research' and '(tuJittativll re iCtlleh' .If" ,l',cd in tho htmalum 011qu,lhlatlve r~5carch.
too IISO them both, though initially J fillCGlflCU field research, whiGh involved quahtativo
mothods.

•
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of Inn-rests and values. It, too, constructs ,I 11II!t)lllltW of uoscruiuon where

theoretical ccncopts ar e oroundnd in pructrco a ImlHuliOo that, at once,

lllumlnatns toacnors' knowledoo am! offers possitillities for m·mistill!) toachers'

knowillg and \,hiHking about tholr nractlce.

Novertheloss, Lather's couttonarv note is nurtlnent:

... IOItUlmgtl is a dolimitution, a stratcalc limitation of possiote meanings. It
frames: it brings into foclIS by that which goos unrernarked,

(Lather, 1991, p. xlxl

NOTES

1. Ohviously. these are not tho only aspects of loarning and te,u;hing mathematics e thoy
nevenhetoss Cull (lnd should be tho focus of SP(J~liflt:;study.

....,
"'I.... Racially segregated residential areas were created in tho apartheid cia. Whilo areas of all cities

have since deraeialised, tho demography of tho country is such th ••• black townships will
remain bl.1Ckfor the foreseeable future.

Ourino the poriod A nCilotiation in tho emly 1UUO!>,African mlmar" SGho()I~1woro allowed
greater option as to how and whorl to switch larl!JuJO(: of in5tHlGtion.

<1. Thero aro secondary sehoots whore tho lanOllage of instruction is Afrikaans. 'rhoy arc not
mcludod in tho workinO flold of till!> Gtlldy.

!..i. All names ueachers, pupil!] and schools 1have boo» chanqcd to retain Gonfidontt,llity. liowevor.
In Chapters 0,8 tsee, for examnte, p. 1MI, I draw on some of the teachers' writinLI!] Of their
'II.;tion research in tho project. fach preterred to be plopcrly roferred anti oave permission for
their actual surnames to be used.

See Adler (1!)!l 101 for a dutailed dcscripti,
South AfriG,\ and thoir impliCJtions for c

,r different mathematics classroom contexts in
.,101 pohcy .

•/ • It was the origimll intention in thl!) study to tocus on tho junior socondmv level. Tho initial
IOtClvioW9did have this fOClIS, but 1)1::;0oxtonded into tho senior secondarv levol, Oy tho timo
tho vtdeo materiel was boing collected. not all teachers woro still toaching at tho junior
seeondarv tevol.

8 • The argument thllt categories of doscnonon are dialLctlGally nonstructcd fits between the
\)f(Jlullcnt, on tllo ono hand, that in dcsc(fhino tho world, \) lanOUll!]U of description is actually
mbltr;lIY (DuwlinO, 1!)!)2) tangU\lOo is not dNerrninod hy roilHty, hut rather montes it. This
nosiuon has IllllOllJgO opmatlllO somonow illdependently from tho material world. or
dotmmining of tho rCi'htv of th;lt world, Marton (19881. 011 the other lI,md. 01.1(1fr;}Ol a
rhen'lmel100raphlG norspuenvo. " juos that ratctl0lle!) uenoratcd are by no means arbitrary but
IlllltC(1 by tho nnoncmena them'.lolv~[l. that is. hllked to tho content of the study Hore
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whore tho research l!OmOHat the theory buildillO nrocess l:ll1pty and blind. Thit;

is imnosslblo. Tho only way wo can 800 is with ~;OIlW urluntutlon.

Novorthelcss. it is important to attend carutullv ttl tho daw utili ground

tntorpremtton and mwly~is in tho datu, to rumaln Iocusud 01\ fll1(1inn out froru

poruoiooms. from thetr point of view, what it is thuv know. hut dl!GlarillO the

perspective which is brought to this listoning.

Tho issue tiler. becomes: how is teachers' knowlodgl' described? What is oaincd

and lost in using P,l;'t;cipam or thocretloat COIIGCpts or buth ill devolopinU a

languago of doscrtouont This study reinforces F~oso'soontontion thnt a mixture

is in fact what occurs. Tnls is bonausu the nurnoso of the study is to find out

what teachers know e. to lot the data spouk 0 and lit tho same time dovotop and

provide a useful and meaninoflii languugo of descnptton.

For Rose, thecrv-bulldinq, that is, dovoloping concepts and relationships between

concepts, should be useful, practical and understandable by laypooplo (1982. p,

127). This prnnt is ro-ttorated by Mercer (1991), in his analysis of tho rosoarch

processes that oulmmated in tho well- known book Common KfWW/cdgo that ho co

autnored with Derek Edwards. In discussing tho lmnortunoo of tho dlssemmanon

of research, Mercer mguos that tho langllogc that vou use in tho research report

is important. Tho dovotopmont of Illnouago and sneclahst terms (liko 'ground

rutos') Qr(1 holpful. They provido U moans for talkinO about nructteo for both

oracuuoncrs ana lavneoplo.

..

In Rose's terms, tho Sorlaks' duornrna languago • thoir langlJooo of doscrtotton 0 is

a typology. It is thotr languilgo of dosortntton, abstracted from their l,mticipJllt

observation of toncnors and schools. Tim dllornmas they construct oro moorouco!
concepts, but grounded in practice. My research, while groundod in tho volcos of

teacher partlGipllnts, in tho end is nrosonteo in mv V(!lGO ' a voice that values and

respects tcocnors' knowledgo, but is still ,) voice of a rosoorenor with her own sots
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widtillll tll fl'h:lhihlY. !1t:lllf\III~;,!hihty I!.bt'W'r viowed it!. in tilt! rt'i.ltHlIl',hilJ llutW('l'1I

cases ami theormit:dl ll!.ist:l(iom; Uhlll Irom ~,alll"l( ~(;ttl IluplIldtlOIl! i. Gi \1I(·flIh~."llIhty

III this study thus lien if I tho 1.1110.111011of dma:l'illtioll that i~;(lI·vd{1lH'tl. tllIll

wheU1('r and turN it is nener~ltlvo mtllft~;tejn, 1993) (If further re~;eardl (111.!li! (III!!

hand, and faeilitdteH talk abuut tho Pftlt:tl(;e of WtlGhlllH thruuqh f0fl11111n uu

explan\lWry IlImlt·l.

AS I will muuo in tho (;OI\CludinO chanter, tile lhlt:llIl11a kllloua!le dev(llnpod III thi~;

thesis, ami its elaboration in the viOllottes, point to further re~l"·IWh. to IiYl'othe:a~;

tcstll10. The test uf its oenerilhvo qUiJhty w whether thl!J l~lI.Ul.loe Gilli be :lIld I~;

used in research llnd teaehor educatron to d(:velop the fluid.

And tho uonorutivo potential of tho languago ot d~scription r~m,{)~ii hnal nut

important mcthodoloHiGl.l1 question.

9 I~JWHOSE VOICE?

Rose makes an interesting distinction hotwoon I"'orticipallt coneopts nmundod III

tho data lIIl.:lysis and o)(pro$~;ed ill tho words uf tho participallts lIml tlworctieal

eoneopts grm!lldetl in tho datu but abstruetee out throunh tho thoorotical Illngllune

of tho researcher (Rosa, 1982, p. 119). In practice, Roso cc ntands, wo usually

flfld a mixture of moorottcot and JKlrticiuant concepts in any field research study.
•

It is tomptino to assign authenticity to participant concepts, to view the words of

tho teachers themsolvos as mom oecurate I)ful moaninofui ronroseruauons ot

practrce. Howovor, in a theory of nreoucc, wordB aro always an absuncttcn cut

of tho praetleo, no matter who oxprossos them. Furthcrmoro, tho usaumptten th<lt

participants speak a truth unrottored by their language and context (j008 not hold

sway in a social theory of mind. (loth Rnso and SilvmllwlI cnnquo notions of puro

thcory<ouilding, puru grounded thoorv wllll,h assumes that thoro is a swrtmo po.nt
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8.2 Validity

V~lh(ht\'I1lblr.~ tlte extent tu wlueh d,lta ;lIld !alli'it~quellt filldll1!j!, plm;ellt lH;(,lJratu

pieturt·s of thp f'V("'t~. thw (~I\lim to bl~ 1!,l;.t:rihill[1 (t Irwltcoek '1IIt! HUlIhp!,. 1uS9,

II. 45: Slivermlln, 1993, pp. 14D 159; Maxw(~II, HHJ2). III fI('hl n~~;('aft;hw;jllu

quahtlltivo tm;hlullllt·~" V,llllhty "l'~;III tho rd;'tltlll~hill hmw(~ell illWrprN(ltrwl lIntl

(M(jelll:u; unerpretltioll must lit' hat,ed Oil ~;yHtcJllat:G. eOf1lpn'hl~II!JIVi; and ri{1(}f(JlIS

use of evidence.

For Mlll(Wrll, vJlujrty III quahta!lve rpse,m:h lIPS III what he eailt; 'cflti{!al re.lllsm':

an llGt:(;unt Involvc~; dm;cflptHln, illfewllco alld explallation, r.e, both ,H:Gtlfiley and

am)roprilltCfl(,SS. Quahtatlvt\ f('r.oarGIidl'pcmb; \)11 differellt kind!~ (If validity. In

tim first illsttlncc, it depends on doscnnuve v,lhdlty, and then also (In interprotivo

vilhdity and both of these inv~I\ll\ lIGCUrtiGY.Thero nomf:.; lltl n clear link between

uuerpretunrns '.IIld dO~t:rrmlml~Jand tho cvtdpncl' tllGt ts f;upphed. ihi~1 is ueluoved..
throunh careful transcnpnuns, fl!Gll!_lnl}',lhlo catcuom$ uuout which ther .. G,1Il be

consensus and v'JIIIGh rOlllllllm close to oxperiOlwt' to tho tlaw iwelf (1992).

Secondly, validity in quahtahvtJ resoaren also depemls 011 rneoroucnt ami

oXfllanatory vah<Jity. Theoretical eoncepts and r':llations norwcon them are at a

more ebstroctcd lovel and thus must be svstomattcuuv linkod and otounv mOlied

within thr realms Of (ho study and ns th('motacal fr;":)fl. Those kinds of vah(hty

cormlato with Erit~ks(Jn'fj Imt ot data ollalyr.i~; ami reporting rocnruquos dls(;lIsseu

earnor. ooscncuve. lntornrenvo and thooretical validity are uttOIl(!O(J to 11\ tho

roporting of tho rosenrcn in CIHlPterB4 8, where svstonatie uato analysis is

domcnstrntoo in the use of evidollco (from interviews llnd video text) III

eonstrucnnn GOWnuricf, of desnriution and vionottu8.

•

8.3 Generalisabllity

GennraliSIIl!l trom Qualitativo research ," with a ournoslvo and oppmi.unity snmpte

I~:always prolllem'ltic (Rom" Hl82. p, 123), An I have ail (lady dtscussod in
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8.1 Roliability

il:'I'tluility H'fen. to roplu(!eallihty how does 0110 ensure that unothor w~mlr(;hor

would construct tho 8 ..II1W GtlW!lorim; (If duS(;riptioll and viOIl(lttl)~; mit of the dllta'/

In rolanon to catenories of dOSl:ription, alltl from hit; Jlh(IIII)I1I(~II{Hlrilllllll;

persuectlve, Murton (19(' ~l asks illstoad: Would II catouory thtH has bm.~ll

described nlready be I'N;oonlsud by othors? He moues that thi!; secOII(J qucsneu

iB a roasennule Question. Tho filst in not! This Hi tICG,tWiC c.ateoorim, are a

discovery. They neotl not be rcph<:ablo. but they noed to bo recoHllisablo. Inter

rater reliability is thus not a matter of gOllerlltino tho same cilW!J(meS hut rather

that others can svstemattcauv and with intfJrsuhjo(;tivo tloror-mont apply tllo

researcher's cateqortos similarly to tho data at hand. inter rater reliability, us 't,",oll

us \Ising standard methods to wnte field notes and prepare transcripts. it; a well

(~Shlt'lislwd form for sookm!) reliability ill mtorvicw and textual studies (Silvnrm~m,

1993, p. 165), ,-,ml it is crucial if there am others mvolved i~lcodinO lilt' dattl.

Whllo I WOf, tho only rl~searGher, it W1I8 novorthotoss also important horo to

improve reltalli:lty of the t:ategones neuerated lly (~Il(:Gkin!Jwhothor tneso Gould bo

applied effectively by others. Improved reltabihty 0,1 tho interview cotcuoril!s was

thus sought through a mooting whoro three of tho partic:ipatino teachers ami two

additionat teachers were asked to Gmlo part of 01'10of the interviews lIfJinn my

catonortos. While they offcrod other r.ate0ones, thus rtH~nfmGin[l Marton's

drstincuon, they novortholcss concurred with tho assionmonts I had made of

uttCr;)I\GOS to my sot of catenones,

•

In addition to 'others' rocognisinn tho catrnorios constructed, roliahility of Goding

W,IS also enhanced lly tho SIIGGCSf,ivOlevels of G()(ling in this s'hdy. Here, tho

sume rosearcnor roviows tho oatn aoain and again at difforollt nmos. Thi&

rovislting enablod a rofinino of both tho Godino and tho Gl.ltonorioB constructed.
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Walfurtl'u eiahll tl('(:un; ill tlH' fureword to Iti~.editw! (!olll'l;tHlil of ;ll!('II\JlIt~, (If' th(!

rosuaroh pH't:ns:)(:!. in numerou» well known mlJ(lk;~i. I do not, however. ~;e(' u

(hvillilltl hno hetWt~ell W;hfor{f'(; Glililll aHaima Hilllpll! t1otiOlIH (If ohj(wtivity, amI

SlIhlhnU'H concern that qUJht.ltivl! studies lIt:vmtll!·It\~;~; do jW:tH!(! to their (IhJl:t:t<:i.

'This point is reiterated by E!riGI·won:

... For any reauer, tho report must 1\1) he ifltdllWhlu III the' ruidtlOlw
drawn between ooncroto dotail and tho mow abstruct lovol of
assertions and argumonts made by Itnkod ossomons: ,h) dit:play a
rango of ovidence that warrarus lll;settiulls tho author make!;: ,IJIIJ
h~) make oxplwit the author's own ,IJWrpretlv\' fitlll1t:e und til!!
oroullds of that stanco in substanuvo thoory ami purWlit.ll
comnutmonts. Presenting all nus enahloG tho reader ttl OGt us
GO anutvst with tho author

(1986, p. '53)

A rtlntlC of reporting techniques assist III produGi'lg an intf)lIigiblc and rigorous

roport. 'Empirical assertions need to be oeneratod alld tested. Key hflkages ne~!(j

to bo m;tablisllod to convince f(',!({ors of tho vah(lity of ussoruons mll\l\!, AnalytiG

narrative vignottes, quotes from flold notes and intorvrews, svnoptrc data ruport-

(frequoncies, charts) cornbino to form what is cllllod evidentiary warrantv. that is,

adequate ovreence. lntorprettvo uommontarv that tramos both particular [1m!

gonoml doscription, as well as tilooroticnl {h~:GllSsion, load tIJ theory nonoftltion.
Pinally, ropl1, t on the natural history of influiry in tho study ennbtos readers to

IOGIIW tho rosooreuor, her nssurnpttons and nroeessos in relation to tho report.

These ropornnq tecnntquos are employed in the uatu unlllysis in Chapters 4 8.

•

The importance of ro!iability [lnd validity in field research with its qunlttntivo

methods Is roconntsoo by other qualitativl~ reSI',lrchNs (Silvnrrnall, 1993; M,lxwell,

1992), und rO(1l1irosfurthor, more spoGifiG olaborati()il in n\lation to tho catcncnos

of df.lsGr~ptionand analvtle narranvo vignettos in thin study.
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111[ltholllatiGS education 110 Glear mothodolo!]im: j or Htudyillg tho (;OIllP:( it·· j.f

classroom lifo and toachorn within it.

Erickson ldcntifies danom;; tllm lie in field rmwarGh. Ctlftl must lw taken to prevent

tho couoctlon of un innt!oQu;Jt() .nnount or evlduncu and an iniHhlqu,He varioty of

kinds of m,ldl'llC:o. Those potential pitfullr. novo h(!l!Il ditiGUS~;(ldin tho ~;~~Gtkllw

doalinn wltn s~:mplin!J and methods. Them is further potential for faulty

mtorprotlvo status of ovldoneo throu(Jh illll<i(!qUlltO lH10lloement with disr!,ll iflrltlill!J

evidom;u ,111<1 inJdcqu,lte discropant (;tWO nllnlysi'i. It is of tell thwuOh diSt:repnnt

cnso nnnlysin that the researcher is abte to rotmo and adj'!!;t mojor assortrons and

thoir tnoorottcat presuppositions. What is lntlmated hero, is that uttont'on needs

to be paid to what is otherwise termed roliability and validity.

a RELIABILITY, VALIDITY AND GENERALISABllfTY

Snmliilg (1990) has definmJ what he calls 'Munonhauson Objectivity' in an attempt

to bring a concept of objoctivity , rolinbihty and validity" into quahtutlvo research,

that this mill and should be striven for even if never actually attolnablc. What it

means for tho researcher is 'doing jueuco to tho objoct of tho studv'.

Tho counter argument, of course. is that thoro is no s luh ~hing QS objectivity 0 all

research, ovon in n positivist pnmdigm, is infusod Vl.ltl: values, postnon«. ;,I\oicos

llnd power relations,

,

In practice ... it is now widely rOGoanisod that tho caretul, objoenvo,
stcp-bv-stop modol of tho rcscorcn nrocoss is uotualtv (I fmmj and
that, within natural selonco as woll as soctat sctonco, tho standard
wny in which research methoos aro tillight and renl research IS etten
written up for pubtlcutlrn perpetuates what is in fact a myth of
objoGtivity (Modawar, 19631. Tuo rootttv ls vory diffurcnt." wncl)
of ton centres around cornnrouusos, snort-cuts, hunches. and
sorendipitous occurroncos.

(Walford. 1991, p. 1)
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llOIOSS six cases. It is a partlcular kind of fioltl rosoorch that cannot bo neatly

Inbellod by current typos of field rescarcti,

Fer Roso ('1982, p. 108), fiold research involves somo or all of tho following

olernonts:

Tho subject ot tho study is a soclal orqarusation or a more loosely
knit social group; thoro is direct social interaction between tho
individual rosearchor (or a small research team) and tho organh;.,tion
or group: tho tlold-work '(wolves' over a period of time: 0 variety of
techniques may be used for data collection ... ; tho datil do not tend
themsclvos easilv to quantification, and aro concctoo, analysed nnd
oresonteo in the research report as qualltatlve data ...

H~ further disti'lguishos fiold rosoareb in all idonlisod typology: flold research IS

eemprlsed of qualitative ,not quonti£Utlvol data: its thecrv-cv'dcnco links are in

theory-building rather th:« testing; its concepts are constr.rcted from tho datil

(discovered) and not known in advanee: !i\.lmpling is tncorcncnnv drivoll rather than

representative: and data analvsts am! ~msontati(J" is in author's sumrnartos OIld

illlIstrations ramer them tablos tp. 117). Field rosonrcb involves onalvttc doscrletton

und thoorycbuilding that arc grounded in tho datu.

Tho dosinn I have uoscnbod is undoubtedly field rosoarch, qrcundcd in tho object

\)f rho study, diolecticolly related to its tneorottoat frame tlnd has ovolvod with tho

study. It is consistent With OU'Clr fiold rosearcn ano quulttative studios whom it i~l

assumed that tho researcher, tile rosoarcncd and tho rosoaron are not seated off

from each other ' the process is dialogi(:al (Smnling, 1990; 1992). It is also

conststont with studios attempting to ask now, clifforont and difficult questions

(Hollway, 1989). Hoperultv, tho dottliled desortptton of the research process will

offer mothodological insight for rnuthomnttos oducutlonls.s studying tho divorsity

and complexity of classroom lifo. It adds to tho growinu fiolel of qunlttntlvo

research on/in muthcmatics rouclunq (Lormon, 1993). As Hovlos claimed through

her review of rosO:lfching mathemauos teaching (1992): thoro arc as vet III
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transcripts was not carried out. While such an analysis might add inslqhts lnro

touchers' taclt knowledqo, sotocted excerpts from olossroom transcripts tunctlon

illustratively within each vignotte in relation to a dilumrnu tint! to the teuohor's

rouocnens.

7 A PARTICULAR KIND OF FIELD RESEARCH

I have dose. ibod tho sample, methods and research process in this study. Tho

descrlptlon reflects that, motnodotontoauv, tho study is fiold research, using

qualltotlvo r-rothods (Roso, 1982; Erickson, 1986; Silvmman, 1993). As fiold

rosearch, it is in on intorprotivo pumdiqrn, working In-depth and concerned with

tho mourunqs in, and complexity of, teachtnq in context with a critical stance

towards human moaning (Erickson, 1986, p. 122).

As Borlok and Barlak (1982) arguo, undortaking an interpretivo study means taking

as a stai'ting point 'a view of persons as beings with tho cupocttv to create culture

and transform the conditions of their own living, and a reflexive conception of

human ccnscrousnoss and social cent xt' (p. 14). That is, human consciousness

and actions shape and n, u shaped by culture and history.

They apprcorlatolv crtttclso Lortlo's famous study of teachers in thnt Lortie

castigates teachers for their avorslon to theory. Lortie's study prosents teachers

as havino no technical vocabutarv for talking about their teaehlnn- no systematic

languago. Their langungo instead reflects concoptual simplicity. As tho Berlaks

point out, t.ortle only studies what touchers flay about teaching • not what

tcacnors actuolly do nor how tnov construct and jU3tify their ,\ctivitios (B(ll ik and

Berlak, i982, p. 235). Hence the 8orloks arque for their ethnoqraphlo study which

investigated teachers accounts, their actions ur.d their justifications. These same

assumptions underpin my study. However, tho design I have oescrlooo is netthor

a full ethnography, nor a slnqlo case study, but employs othnonraphtc methods

J •• ",
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One of the key dlttlcultles in worklnq witi I anrvtlc narrative viqnottus is IwinU ublo

to justify their solccrlon out of tile whole datu comus. Do anv and all IIWWm:Uti

count? Would it be onough that I, tho researcher, fim} all lnctdont interostillg and

Assort its slqnlftcanco for tho study? Erickwn'H answer is a clear no: As an

ethnoqrapher, ho arquos that the sinnific,mce 0\ an mtlt~lnGGmust be estabtlshed.

It cannot simply be assorted. Vignettos aro 'vivid' and 'norsuastvo' portrayals of

an aspect of social lifo with functions that are rhetorical, analytiC! and ovrdcntlarv.

'Evidentiary warranty' is achlcv ~d by 'Citing and reporting anatoqous tnstancos

and by showing in summary fashion the overall distribution ,)f instunces in tho datil

corpus' (p, 151). In other words, signitiGtlIiCe is not internal to tho incident, but

rather in its instantiation and/or lllurnlnutlcn ('If assertlons in relatlon to tho study

as a whole. In shor- the particular must be toe.nod in tho Honoral.

Erickson distinguishos typical and rare events, both of whlch oro sinnificnnt. And

in an ethnoqraptiv, typiC,11 and rare incidents and linkages b_otweon them can be

estabflshad from tho data corpus. This study is net a full othnonraphv. Its

classroom data is limitod to throe hours of toaching by each teacher. It is thus

inappropriate to argue tho typicality of one classroom incidont in Erickson's terms.

However, I ogroo with Erickson that tho significanco of a soloctod incident needs

to be established in rolntlon to tho study. The significance of tho three vignettos

will be argued and elaborated in rolatlon to the study in chapters 6,8.

Briofly, tho three vignottos servo as illustrations of tho mroe-ulmenslonat dvnarnlc

at work in different contexts and with differont teachers. The vignQttos me not

gonoralisations, nor typical, nor rare, but rather instances that Illustrate tho

ovnarnk., of working in multilingual classrooms. Thoy tllustro "I nest of' problems

that arc crucial to tho research. TI1ey function, furtnormore, to elaborate tho

dilemma lanquaqo.

It is important to add hero that, in weavlnq together data from tho videos,

reftcctlvo lntervlews and workshops, dotuilod discourse analysis of classroom
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involved (Erickson, 1985; Rose, 1982; Hitchcock and HlI!JllOS, 1989; tJwqe:,!;,

1985), to tssuos of validity (Muxwell, 1992) and to the lntellectu ;1 and ol1lVtiOlWI

demands of the croatlvo processlnq rcqulrod (Woods, 19B!».

Erickson rocommonds a 'Iuup to narration' (p. 151) us d IJJ.1Y to stimulatu analysis

of the muss of datu that collects in field work rusnarch, particularly ethnographic

studies. After an initial reading of tho whole t:\'tPUS of dota sources, the

researcher should make an assertion, choose an excerpt frOi II tho field notes that

instantiates tho assertion, and write up a narrative vignotto roportinq tho key event

chosen. Tho purpose behind Erickson's 'jump into storvtelttnq' is simltar iO

Woods' view of tho nocessltv of tho 'writing-up' process as 'an important

inducement to the production of ideas'.

Tho purpose of a vi(1notto, however, is not simply one of stimulant. For Erickson,

tho 'analytic narrative vignotto' IS tho foundation of on effuctive report of fioldw("k..
research (1936, p. 149: It is tho means to idemify and substnntlate assertions,

concepts and ideas that crncrne tl, ough tho study. As Brown (19B1) claims:

Ono incidont with one chnd, soon in all its richness, frcquonrly has
more to convoy to UR than a thousand rcpltcntlons of an experiment
conducted with hundreds of children. (p. 11)

And S(l too for one lnoldent in oPO classroom. Tho analytic narratlve vignotte

emerged as tho most ottoctlve moans of reporting on what teachers did, and how

they justifiod thoir actions, and setocted from, and talked ubout, tnotr work. Tho

vigl1lltto was also a moons to elaboratlnn tho koy dilemmas that ornerqcd through

the tntorviews, a rneans of elaborating dtlernrna languago and oxploring how

teachers confront and work with dltemmas in thoir complex, dynarntc throe-

dlrnanslcncl multilingual contexts. chaoters 6, 7 and 8 develop throe kay

eJilommilSthat also taka particular forms in tho throo distinct multilingual contexts

in this stuuy.

1 •~
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ooutunt. I-or nXdlllple, J.ihu fO\ll1\1 Iw It'HI to wvisl! how to :iilltplify tlio frw:tiull

12/18.

As mennonod ill Cilaptnr 3, Jnbll did not uttend any (If tho workshop!;, althouuh

he G()fItinually said ho would lin them, olltl then never tllmed lIJl. Perhaps tlus ww.
u WllY of not fllGillt) lilt, I'J!1!1 ul t1itJllIty ilnd lldwt III t(~iJt:ltinu. [Jut tlus i~;IlWH!

spoGulatiun. Jabu's story willltopofully bo abto to bo told 0110 day ~;OUIt, when we

can look at the rklst om.! accent the f\lligD (If experiences that peoplu fllc('d during

the struggle for htwruti~Hl from LJllartltl~id.

Whilo a number of tooehers nonce ana commont on mafn IJnouago use dunn!]

pllJ.lIl pupil uuorocnon in their CI:lSS03 (tor examnle, T1, Tm, Tha; l(jI notrees to/ ttu:
fi,st time ill het teaching that when pupils wnrL~ toOl'ther, thoy t:llk Illmaly III thOlf

main lallguunO. vhi(:h for most pupils is Tswana. Despite htlr surprise, \lnd

tlcGop*:nn that 'mavho it is importnrlt 80 they can understand', ~,1I0would likn them

to use English:

/ only notice(/ it ttnot PUPI'lS spoke in Tswana) fur th« fIi,;t oine when
I wawlwe/the vktoo. Not ev(w in tile lesson 0 because w/wlI YOll [let
to them then they saoak Elnn/islJ ... I th!ill. they IWt'll W Uf1(/C{Sti.1I1f/,
so their ownl.m{llIu{w l~usotu; but / thin« it is tmpo, taut lot them to
oracttsc {fng/isll ...

RofOrfinO t(. nor classroom and IHJr orueueo, silo uruoutntos throo diffrront

jumifrGotlons tor her posmon; tll\lt puptlB Iwed to practise Ennlmll no more (If thom

will be eomfortable m:;inn Cnqlish puohely in crass: that not all pupils am Tswana

spoaking: and, (IS a languago, Tswana han GOImtraintfl in terms of a f;h.ltIHJlIlatiGal

regmter:

.. / wouk! like them In SIJ{wk Ena/is/I to eoct. other so that may/w
wnon you speak to them /il\O )mu wil/notice when I (:all th(lm to tno
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As t1i8GlJ1:':AHJ ill Chapter 3. thoro was no dtrnct overlap betwuon whnt touchers

fommmJ on ill tl" reftectlvo lnterviows nnd what I Iwd marked to ralso for

discussion. Novertheless, across tho six teachers, attentron hot! been paid to the

issues wised in tho initial report huck rneotinn. Codo bwiwhintt, vorbahsutton by'

pupils and pupil pupil dtscusston, Ilii.lthenmtit.:lll timeollfSo oml oxpheit l("lIlOll(lgO

touching 011mnofgmi quite clemly in tho rettucnvo lnterviews,

Ounno tho refloctive intmvinws, there wore opportunities for disGussinn both tllo

touchers' and my lnturests and thus for H ';iting teachers' roflot:tions and

justifinutieHlS for thelr toaching. TI10 toachnrs' diverso multilin(JlIlll classroom

eentoxts and their dlffercnt pedagogical nmlwm;hos bring out differont emnhnses

in tiloif interviowH.

Bofore describing those intorviews, it is important to discuss Jubu'H cose tnhlfly.

Most of Jabu's retleeuve Interview, at his request, was unroeordelf. He Wid tho
'it

story of hts teaching in $oweto since the mid ~1980s, how he felt he hod boon
forced into a pOSition that offectively meant a less of (lIUnity as a toucher, lind that

1\0 was o 'LJrnkon' (lnd a 'dumnnmJ' teacher. It is not othieally possiblo to rotell his

spocific stet. , HOWOVOf, in oonorol terms, he, and many other toaenors ~qkohim,

found themselves CllUght up in political turmoii that brought with it corruption in

some schools, pmtimJlarly mound the fll10l matriculation examinations. Events that

occurred in the nome of tho Istru(J(Jlo for IltlOwtion from on IlIollltirtl{tto svstom' in

Ilis school profoundly disturbm1 Jobu's identity as a teuehor. For Jubu, when you

toaen matnemnuos you also tenon Isincority un\! nenostv'. Ho found himself in (1

postt'on whom no <Hmld not support pmctiGm. that were tmiflO Gondonn~Jin tho

politics m lilJomtiml.

Whon wo did got to focus on hit! video. we disGUBSedwl1m was most apparont:

how pupils stru9u1oc1W oxpress tnemsolvos pllbli~ly in En(Jlish, and how their poor
background knowlodoe continually stewed tho paeo of learning the aetunl lesson
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4.2 Tho rerlectlve intorviows

In tho mfloetiv(1 illwrviow~l that follow<~dt teachers assorted that tho Im180ns

observed WPf(' by no moans otypicul. Some WlIGtWrHwere nervous to tm[lil1 with,

and in some elasses pupils WOf[1 qll;etor than 1I811dl.

Sooino thomuolvm:l on vrdee wus both intomstino and difficult for tho teueuers.

some oxpro9~fld how they had learnt 0 ftlt by lookinn 'It themselves, that it was

good to sec that some of their intentions were hOing m:tualisod. It was also nood

to rm:ogniso areas whom thov folt thev (;ould lrnprove, However, whmlmr at tho

start of tho intmviow, or at pointH throllOh it. oat:h ronenor made ncontivo porsmml

comments that rangod fwm not liking their voices ('too loodlno') or tho appoarance

of thoir hair to irritating habits Cf:dCilinn with (1 pen, saVino 'ok') and tolkinO too

much. Four of tim six toat;h;:fS ;]1:;0 eommentod that their tossens wort} loss

tmwltinn1 than thoy had rernembered or that thoy themselves wow not so
•

Suo's und Sora's Std 6 olassos were wmkinn on tim triilllole. Sun had f)upilt. in

pairs <HSGussing, {trowing ond writing oxplanlJtions of whether you con have a

trianolo with two acute onolos. with two ebtuso onglos, with (I reflox anuln, (lnd

so on. Sara hod pupils drawing nnd then worinH tho onglos of diffornnt kinds of

triOflglos to disccver tho anglo sum and extorter atlOlo thoorems. CliVI) and .Jabu
introduGod tho!r Std 1 classes to ratio, working from oxornntos of the (mrwopt to

exercises Oil S1tllplifyinO ratios, or shoring in a givon ratio. Jnllu's first lesson was
or. division with oxpunonts. Holen introduemd her Std 8 eiass to tho six

tri';}onomotr G ratios through group activity whmo nil construeted diffol'Ont slzo

rioht<iilglOd trianglos with a 40 d(lgfOO anglo, tmd then measured longths of stcos
and compared ratios botwonfl thorn. Tlwndi was working in SW g, Sho rovl~1m1

inoquality nrnphs in tho first lesson (lmj introducod tho lanouooe 'at most' and let
least' in tho socor-J, both us procuff!OtS to linear alaobra.
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4 INSIDE THE CLASSnOOMS, REFLECTIVE INTERVIEWS AND WORKSHOPS

4." lnatdo the classrooms

As dtseussod in Chapter 3, p. 96, diffmol1COl.l across HchoolinO {am texts wore

stark. Pertinent to tho lanOlHtgo focus of this study wore two ItlllguaO!HOltltcd

obsorvattons (VrN2A,3A,5A,6A, see Appondlx 0). First was tho Gonsiuorahlo

(ilfferorlco in what con no called tho 'ecueauouat grollnd rules' (Edw;]rds and

Moreer, 198'7) across elnsses omi SGhools. 'Clwntinn' (for example, untsen crtes

of 'yet; sir' in response to 'do you understand?') was part of tho culture of the

township elassrocms. The ground fulos in ff1()st tim othor classes wore such that

individual pupils f(lspondod to reeall or 'why?· quosuons initiatod by tho tonenor.
In eentrast, tim ground rules in Suets Glass wore etonrlv more pupil contred und

mterucnvc and me dosGrihod in dutuil in Chapter 1.

SCGondiy, thoro wore clear diffnronGcs in pupils' spoken english [WroSH schools

and across tovots within seneo Is. African puplln in township SGhools strumJlml far

more ttl express themsotves \n English than AfriGtln plJpilu of a 3imilar ooe and lovol

in Model C or privllt'J sehoets in town. Tho tatter wore beth more fluent und had

al.c;quimdu (hffmont r-ronunotatton and qrcuter confidonee III (spoken) puhh(; usn

of English. Also, (~Ider Atrieun pupils (~td 98) in towmlhip schools wore more

fluont in English than th080 in Std 7. While these difforoncms are obvlcuslv 011(I

tunetron of time, surround und tho culture of tho &eltOols, both tho dominant

gmund rutos and lovels of ~nulish proflGlollcy am dirnomli0l18 of tho dynmniG of

teaching and looming mnthemetics in muitilingulli classrooms and, as is olaborcned

in Chapters 6 <, 8, thoy irnpOl:t on etussreorn practtees amI mathematical loarning

possibilitios.



(5) specifiG uspoets of mmhml1lltieul dtseours« wow problenwtic, fur example,

wort! problems, gi'Jitl(J etoar instructlcns, some mathematlcal terms and
ways of meuntnq.

As will be soon, these S «nn ,lsod issuer; eorrosnnn« with litO 'cornmuntcation',
'mnthernattcul discourse' dnd 'E~L' Gatooorius developed in Chapter 5.

EaGh element of tho summary (Appopdix 6l NOS discussod with and by the

touchers. We recused on the tHSGU8Si(}"of ianfJud(le tssues ttl build a shnrod

sense of what woetd be attended to and explored in tho vidmml!J and subseouem

rofioGtivo interviews. These were:

W Iii orass Interaction, how it works. or brooks down;

quostioning by teachers and pupils, lintoning:

smau group interaetton, (luality of discussion;

when translation is used, when pupils hove tHfflGlIlty sayino what

thoy think, rnuvino between two ICHlgUOOoS;

moking language expliGit;

t;pocifie mathematics longuutl0 issues, lm~lllding bOUl terminology ana

rHeonings.

Those foci rotate to the studv's rosenren questions on what teachers say and do

in rulonon to tllo dvnarnt '8 of toaching in rnultilinouol oinssrooms: GOdtHlwlt{;hinfj.

cormnunicutino and mediating muthemattcal eonuonts, that is. leorning to talk

mathematics within tho cultural processes of the sc:l1001.
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pupiln ill thoir dmlpairillU uondltlons n3). Sumo Golourawd improved discusslens

ami intmHGtiolls (T6l. whHo others strove for a relaxud, enjoyablo atmosphern with

sparks of liuilt. ooud ream1nilltl ami llntlolstundino li2, T4, To).

Tho rml!Jo in reachers' conoeptlnns of pmblmm~, Ghallnngos. and rowmdH linked

with thOir sehoul contexts lind ethos as well as their th)liufs about nratnemunes

and ImlflullO. Th080 who stressed toundanons wore (;ol\fwlltod with tearners who

had been passed throlloh 0 system in turmoil. Thoy faeed situutlons whorl'

lenrnera had S:fjnifim.mt oap~iill oxSW(:Wdprocknowlouno. Thoso who [mossed

inquiry omf interaction were in schouln whero thiH was part of the school ethos.

Thos(l \111.0 stressed mom utilitarian uppruachos faced tho reality that many uf their

students would not eontmuo with mathcmatiGs (It senior secondary level.

Those concoptiorw of fflothmnaticB, <::lIa1i01lg08and rewards clearly lilflucncod

whut tonehers porceivod to 00 languogo iSSllUSin their toaching. NotwitilStam1ing

this dIversity of conoconons, it was important to focus on and sumrnanso tho

language tssues tho tollGhom disnuHsod in their lntOfviowH. The meorvlews showed

that:

(1) despito differencos, all SIX touchers expressed tho viow that teacher pupil

and pupil,pupil eommunteatton was 0 good thing nnd should be d.\velo()od~

(2) nil found that speaking in English was difficult for ESt.,pupils in tho firm

vours of ~mfamdory snhool. Most felt that translation, and talking ill a

fomiliar longuogu, whow possible, was necessary at times:

is) whore teachers and pupils did not shore 0 moin languago thoro were

lnstuneos of comrrnmreutton breokdown:

(4) in ordor to auvolop motilOmutiGol english and {lonoral spoken Enolish at tho

sumo time, some folt thoy nooded to bo more explicit about tho languago

thoy 1I800 (lncl to got pupils to vorbauso mere, (lfI(f that this practico in fact

benofits ovorybody; \lnd

.
\
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lm(:kowulld kllowlodne and 'obility'. Sor110(i3, 1'4 and i5) expressed tho look of

'time' to deul o(jtlqui.ltoly with tho poor foundations of many PUpilB, to build tnoso

foundatlons and at tlu: same tuno eover new muteriul. Most lOnGhorn oxprmmod
tho important rote of motlvauon omi attitudes to loarning. In ox' Dei schools poor

motivation, lnterrelatod with gaps in Liacknroullti knowlodgo, producod serious

htndrunces to teachinu and loarning in those ~)clmoJn. In contrast, touchers who

wore nttmnpting to work more invostinativoly (T t and Tul wow concerned with

diversity in retatlon to manlJoil1g group work and prmnotino off(l{:tivo marhemutlcal

discussion and mlated assessment tssues,

TllO toaeners described a ranqo of p{.t(Jagogiaol stratogios thoy use to dOLiIwith

thoso challml{J08, for oxamptc, drilhno Hnti rovising, hnvino pupils wrno solutions

to exerelses on tho blm:khoiJfd anti oxplain wlwt thoy WOlO duing, mganislI1g

pupils to work at tusks In ~h_lirHor grollp8. Dospito dlfforol1ces in approaches, all

teaehers talkod, thouOh in diffment ways, about wanting to moroase vuroolisutiun

and pupil pupil and/or tmlchorcpupil comrnurucnnon us a moons of doo1inOwith tno

etverso difficulties and challongcs.

IntomHtlngly, thoro were sirnil'Jrities in mesr teuonors' doscrit)tions of a typical

lesson, particularly if they were doallng with a nnw soenon. There would be tim

tmlGhor explaining, but oncouraging interaction with pupils, and then puptls

oetively w Irking on tasks on thelr own or in OfOUpS. Difforoncos Joy in how

wheto- class lnteractten is structured OIld p n:oived wnothor it preGll!ies or

follows pupil tusks o: and in tne kinds of tasks sot. For some, tasks wore

exploratory ond conceptual (1"1. i2,TG)i for etnors, tasks might bo dono in pairs

hut wore essunttuuv exoretscs on tho sectton discllmmd (13, T4, T5).

For each teucnor, tho reward» tlf toaching rolatod to thoir eeneocuen of

mntnematics and loarning progro:;'" and to tllClir dosiro for mamomuttes to bo

t'ilJoYt~d Hlllt undorsteed. For some, ti(ltisfuction eamo when pupilS wore ablo to

SPUiI!.: m(ltllOmotiGally~ for others, rewards lay in tho prcqross ()f at tenst somo i '
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This analysis drew out tho followinn:

Tho context of teachers' work difforod enormously. In exuDET black 8<:110018,

teaehors coped with poor material conditions as won as tho morn dOllloraliBill~l

bruukdewne of relations of authority and manaqemont in tho school and tho

absonee of a toaching and loarning culture, Political <iifforormos in teacher

organisations also uffo(;wd their working conditions. Those conditions are

refloated in how teachers doscribod the ethos of their schools: as 'lacking

diSCIpline' Cf4), 'thew is dtsharmonv' but 'still Wtl try for hillll standards andu

triondly enviwmnont' (T3). In contrast. teaehers from tho fOtlr other schools

which all tuncnoncd normully ernphasisod developing '(jinnity' (T1), 'aeadernle
excenoncc' (T2), 'tearnor controenoss' and so on, as thrif school mhos.

Tho tusks and challenges in tOllchino mathematlcs ratsed by teachers, [HlrtiGl1lorly

at tho junior secondary level, iIIuminato tho wldo ranqe of curriculum dttommus tho.
teaehers foefl. For semo tho ehollonoo was pupils' lack of 'foundations', and

providing this while moving on with the curriculum (T3, T4 and T5): for others it

was providing skills for sehool louvers at tho end of St"i i and, at tho same time,

propmino and solOGting thoso who would continuo with rnnthomatlcs i, SHI 8 iT',
TS); for othorn it was enabling onjoymwlt of motl1emoticolloarning in tho race of

time pressures that 'make you rush' through motorial (T2); and fOt' T6 it was

cnnbhng pupils to dovetop a questioning, thinking, invostiOlltivo attitudo towards

mathemattee as well (IS u grosp of rnethomatlcnl eenvontlens. Aside from the last

which could fit tho knowledge; is givan vs, knowladge ts prob/amatical duemrna,
those dilemmas do not neatly correspend with Borlak and Bartok's (1962)

curriculum dilommas. Clemly, toaohers raee mClny dilemmas in their toaching.

Those that reluto to mathematics and languogo in school are tl10 focus of

following chapters,

Sociota1 Gild affoctivo Issues also informod the challnngos tooohers boliovod thoy

faced. All teueners spoko of dlfficultios working with divorsity in plIpih,'
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Soforo those views arc doscrlbod, it is lmportant to point out that tho dlvcrsltv

across schools and teachers that is apparent in Tnbles 1 and 2, and tim runge of

teachers' views about rnathomattea arm telJching, is nocossnrv contextual

information. At tho some tlmn, however, this Introduces 0 groat doal of 'norse'

into the study Q nolso that is intorllsting, but, for tho purposes of this studv, must

be bockgrollndod. For oxample, there appeared to be 0 eorrelatlon between the

teachers' length of experience and interesting diffmences in the views of

mathomatica and teaching they emphasised in thoir tnrorvlows, Each touch or's

identity, what ho/sho emphastsod about him or horsolf, is otse interosting, as is (1

ranqo of gonoor lssuos. All oro lmportant aspects of tonching and looming

mati10rnatics in school that nood to bel oxnmmed but fall outsldo tho focus of this

study.

3 SUMMARISING THE I:\lITIAl INTERVIEWS

Tho fOllowing abbrovlatlons me used hero, and in Chaptor 5 = 8, to rotor to

extracts from tho initiol interviews, tho retlectlve vtooe intorvtows und tho

subsecuent workshops:

111,112113,114,116,116rotor to tho six Initial tntorvtews rospectively. Referonco to

an utterance in linos 23025 from tho initial lntervlow with Holen, for oxumpto, will

be 1111, 23,25).

VI1, V12, VIS, V14, V15, VIS rof:Jf to the vidoo interviews: and W" W2. and 'W3

rofor to tho wcrkshops.

As montionod in Clmpter 3, 0 doserlptlvo summary, or first level content anulvsts,

of tho lntcrvlews was presented to tho touchers at G report-buck mooting tsce
Apncndlx 8).
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- ~--~--:.....- -- "
illlE 2: TE;ACllERS' SCIIOOl~ \'';.') (~LASS rAUGHT

IEACHER SCHOOL 1\'1'[; SCHeOl CONT~XT ANO ETBOS CL'ASSf PUPIL Tt!ACHEf1S' PUPILS MAIN LANG
}EVEL NO.S MAIN tANG. .._--

1.HELEN MOOr:L C ·Iower·middle class; OLod resources [!n!llish English. Portu!lese, Tswani),
50% black #good citizens STD 8 30 (french & some Sotho,
girls only #dignity - Zulu) Taiwanese

2. SARA MODEL C -middle class; good resources t.nnlish-
26% black #academic excellence STO 6 32 t!nolish I'ortll!lese, Zulu
ee-ed Nail round edll~;llb1l1 (twol 33 Tswnno. Sotho~

3. JABU EX·DET ·Iower etassooer. poor resources Tswana Tsw;mll·
African -broken leatfll •.g culture, disrupted STO 7 42 IEnO· & tither Pedi
ee-ed #high standards, friendly Africnll

- Illn!llla!lC'l~1

4. THANDI I:X·D£:T ·mixed class, many very poor Tswana TIJwana·
African "Iorge 1700, poor resources STD 9 50 lEn!]. & other &othn, XhOSll
co·ed Nlack of discipline Afncan Zulu

IM.llli!O!11ll.
5. CLIVE. PRIVAn: "mixed chss, ad~{luate resources Zulu

mainly African "racially mixed staff STO 7 30 E;onlish Tswann, Sotho
eo- at! #ttllt:tll. good education roolish

6. SUE PRIVATE "mixed class, bursar.os Zulu, Tswana
99% black ·raciall." mixod st.lff STt) (I 17 Enali!;h Sotho, £:nglish
eo-ed "good resources (two) 17 Afrrkaans

"iberal valuc",
'involvement. inmw.~ . "= x
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TABl r ,: 'T[AGHIilS' 0I0GHAPIIICAL PHOf'll [S

II-~-=~,<o==r-~~ ~===,_====~= _~~=,_=,~,~~=~=_~= __~,__",_=, =o<_=,~==,="

',(AClltn OIlAW IGATIONS [XP[HII:NCl'

1. HELEN

., SARA

regular

M.W
(in

n.sc
MATIIS 3

M.m
(in
PIOCOSS)

B.ED

G years
in
t~tds6,10

20 years
III
Stos (;,,10

11 yours
in
Stds 6·10

4 veers
in
Stds G·10

10 voors
in
Stdr. 0·10

,,-~-.-~--- --- r='~'=~'=F''''==- ,-,~=

1002 1995 1002 199&
INsrr

B.A·
(MAlliS 3)
H.DIP.!~.o
rum

s.se
IMATHS 3)
MATtIS
HONouns
Ii.DIP.lm

8 years
now
I YOJr II)

adult
"' ~_=+ __ ~ __==I-~_~_-+-.~~~~_~_~yci!!!.Q1) __

:>3 vearsB.r)(GB[f·
(MAlliS 3)
H.DIPJ:D
MA1HS
IION()UHS
(Toach
in!.!)~-----=--~~----~~~-===='--4--=----='-=~=r=-=--

3. JABU SSlC

B.SC
(MA1I1S 21
3rd vear
in orocoss.----+..:.:.:..~;.;,;~;;;:....-l_. ---+----~~-i,~--,"~~+_~=

4. 1llANDI B.A.m
(MAlliS 3)
MAlliS
HONOURS
(incorn,
I)l0to)11-~---~=;:':'---""__~ __ '+a~'~_F=-~-~==-=--~ ==--'C_==

5. CLIVE B.A
(MAlliS 3)
lJ£D

yos

rCHular

yes

fCDUl,1r

, 3 vcars
now
1 voar III

NGEO

yos

G years vos
no
, year in regular
Nmm
(primary love I

'2 years yes
now
1 year in occas-
NOW (Gollo!) 0 ionally
levoll -~ ~--==:r=.=--

4 years yos
1 your l'iT

_:~~a_I_J
student
1 voar

~t~lror

Q,sur;

I

M.hD 3 veers
in
Stds 6010
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CHAPTER 4

THE DATA: A FIRST LEVEL OF ANALYSIS

1 INTRODUCTION

As dtscussed in Chapter 3, validity depends, in part, (J1l description and

tntorprotauon, where both aro 'erose' to the data (Maxwell, 1992). The

descriptions and interpretations in this chapter oro ull CIOHO to tho data, My

purpose is to provldo a first level annlvsls of nil the dati) collected: the initial

intorviows, videos, rottocttvo interviews and workshops.

2 THE TFAC ERSAND THEIR SCHOOLS

Taole 1 below summarises biographical data on tho six tonchors in tho sample. It

reflects the purposive sample of the teachers: all have tortlarv mathematics

qunlifimitions; 011are professionally quatlflod: and all have at least throe vous of

classroom oxportenco as well as ongoing tnvolvemcnt in tho profession.

Table 2 below summarises touchers' descriptions of their schools o'1d tho

particular classes that wore to be vldoood. It shows that, accordmn to tho
teachers, their pupils oro drawn from diverse soclo-cccnomlc backgrounds tsoo *s

in Tablo 2). scneo! ethos (soc #s in tho table) and condmens of tfMching vary

conslderabtv across tho six schools. each class vtdoocd is Illultilingual. In two of

tho six Clll$SOS,neither tho teacher nor tho pupils have tholr main languo{)o as me

longullgo of instruction.

In addition to collootinq biographicol data and information on schools and ctassos,

tho initial intorviow also probed each tenonor's vi ow of muthernaticcl knowlodgo

and Ilis or her own mathomatlos toaching. such qualltatlvo data is difficllit to

tabulato for comparison.
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Mathomatlea! dtscourse und how it is learnt is tho imam here. That is,

mathematics and lanouaqo cannot he separated hero c they an; de(!ply lnturtwlned.

Clivo's decision to be explicit is a function of his prepurution and of what pupils

ask him. Tho ottoct is that being o>:plicit, which ho aruUl'~; is important,

particularly in a ruultllinquul sottinu, can also be pl()hlemati('. Tho cOlllploxity of

muthematloal dlscourso and situational speeificit'y' GO 1111 t mtu f 'av. ThiL t';~amof

b(!ing explicit is cxptored ill dunth in Chapter S.

4.3.2 Pupil verballsatlon

sara mgllod:

Sa: I w{JI1((}(/ them to soc that no matter what tri.1ngll' they (/mw,
tho sum of the angles is 180, whothor tlwy used a bill or
small, ocute 01' obtuso. So a lot of what I was dfJing, as
opposed to straigl1t (lilli, was ttyJi,g to relntorc» words... Tho
motn tiling I won: to point out is that I was trYlilg to oncouroqo
ttiom to use coircct language and correct touns and also to
cncouraoe ttus» to say it otoud. I tcunv boliava tllat if tllol
bovo used tho words, tttetr rocott ts better. I like letting them
discuss it omomjst momsetvos so that tlley wi'll remomber it
bettor.

(W1, 10501056, '142°'151)

Holon raised the important ISSliO of whether urticulatlon equals 'possession'. 011

tho tlrst day in her class a pupil (Debbie) summartsod tho moanin(! of sill 40

doOrool), that tho rutio of tho two stcos will bo tho sumo ovon if tho lonoths of tho

Sides in tho trianqlo change. Tho next day Holen WJS tryino to work with sin theta

and the ratio OPPOSiteover hvpntenuse:

H: Debbie, wllo did that vary nice summary at th« on« of tne last
lesson has got absolutdy no tdea ilt this stagc. For mo it
seemed ttun if sno had dono tlub great summarv tne day
betore, that stu: snouut nova been obk: to do that" otu! she
/Iud 110 taoa and back to tne 90 c/cgme angl(J... how cout« ::.'/c
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Tho teachors Ugh:!'1! that ratio is a diftJelilt (;om:opt in (lilY GlmmHIlt! then <Idmtud

tho tmnofits of being oxplicit about 'differem;ol llntl1ratilll, SUftlO 8umJommf that

rolatino ration t'<..1 fractions itnlpB, tltllOrs disO(! oed. Suo mOllod that IItllkil\(! tho

diffnronc(I betwoen 'diffornneo' and 'ratio' (lxpliGit can GWaiL' nroutoms Home

Impiis do oot contused and then sho duals with tltom imllvl()uolly. But ~jltp dum;

not deal with tho difforom~o oxpli,..::tly unt-ss it is WkWl up by a pupil. In rosuonse

cnvo Justifios his actions:

c: ... There wew two teason« why.' lit! that is that it come liP
dUM 011 tim (list (lay trom tlw Nlst mwmplo wtun: I sak! 'lfo
has OIW anti sin: has (j', or wtunever, ami I sail! 'how can W{.I

compan: tlu}lt1!J' (}ml somebody saki 'Oil weI" SiS 4 mort} than
r', 011([ t/Jen we looked at tim two tYIJllS of (~omJJ[lfistm
bmwuso dtttcrene« Is a cammutso» but oteo hecmuse their
lang(lo[Je ls so weak. It I~'very vmy weak 011(1/ lust felt it was
important to [Jo OVN these I,\'ouls ticcaus« (tlwt was aJ
oonstam tlley k['1Jt mokil1ll tl1at mhuako. }"tW say l'alrltJlIt,
what is so ana so's number eanuuued to" Of tile ratta ami tlwy
would [Jive tlu: alJswer as t/1Odifferonce 'f' '

(W1, 1570113)

c: ... WtW I tell you sOIlwtIJin{J wlllell I Imm(1 (lwellinr! seitHum. is
that ylm hav» [Jot be VOIY 'IN,! eamfu/, not lust in WtWS tit
/anu{w[{o " that comes up often" but l( you use (I woltl WHY
c(lsmlJ1y then it can b{~totally misunclfJtstoocl.

(W1 f 21 !J·220)

fio 0008 on to describo how puptls crton mlslnterpret diagrams. pur mmmplu, he

had drawn arrows from crest to most to show w()volon(lth vot found that pupils

'/w(1 (Imwn it (the wavclof)uth) just alJywlleH~. ,41)(1tl:dt Iwppens etten ... ami its
tile lal1{Juage .•• •

Suo quosttons this intorpr" uton:

$: Ratio and rato first Jon[Juage spcaker ..<l, {It,'ocf SIJtJf.lktHS
stflJU[JI(, as well, so it is not jtwt {J lal)OllatlfJ thing.

(W1 t 22uc2()i))
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Illathmnlltrt:ul aetivity whiGh typi{;ally im:ludm; verbal OxpllllllltHJIlH by JJupiiu. lhn

r(·floetiv,' interviews titus tut thor iIlmnillutmf tom.;!lOw' knowlOd(W uf Gopinn with

tho dynOfnin of Imunintl in ~noIiHh, ltlarninfJ Ilwtllunmti<ml dis(:(lUfBOand IOtlmino

within classroom precosses.

4.3 Tho first workshop

11m workshops that followed tho refleetivl\ unerviows \'\1tJW umlful i;untpxU; for

reachers to tulk furthm about tlwir pfH{;ti{a.l~;. C:or.tltltntIl1O a uiw fur ttl::; slnull

t;ummullity of pra(;tlco. tho wt1rkshopu wert' :.umJlWllbnwly a eonWxt for tt'dtliom

t~llkinn withtn thoir prm;tiGe. Moreover. it \~Ju~;hum Uwt tfley [:ele;..te(i

discussion a';'fHlctS of thoir tOll(:hinn that they wi!,110(J to pursue, And over {lml

again. they talkod about (;\)do switt;hing. pu,}ll fiIS(;ussion and llxpli{~itmathtmah(~s

lunuuauo ttHlt;hll1n·

In tho first workshop ill February 1993, each teacher seloGtml ton minutes of

(lXCUfpt(S) from their vitloo to (hSCUflH with the ether teachers"

4.3.1 MathomotiClil discourse e tho tmpertanea of bolng oxplicit

CllvOselected tus rotro iflei{jont. He showed !lin lesson intmduGtion nw..l tlloll tho

point whoro communication III tho tosson broke down.

c: I tbink one thint! was I lost them arouna tim total numncr of
apples oocl tIlt} meal/illtl of ttu: wor« ~o;llaro*. I was /uOldl1{}ana
tlllnA'IiJ!J tnar tim 1;\ ''J{cl 'sham' is quito dllfiGult. Also I was
usin!J UIO wor« 'dlffemnGD I qutu: Gasually ana tim ("1'1 bofOfD
/ /lad stmsse(/ tllo meaning of tile wor« 'attterencc: as not
p(}ltalnlng to ratio ... What / was mally trying to ao w{m to
oGttlally yot them to Ull(/(lf,{jtand wouls Ilku ratio, (liflemm~o~
stuut: Tbat share is (wtually a eamtuuisa« ... it is tile nmnbef'
of apples Gutnparod to SOt1WOlWt~/so's flU/nbor of OpplOlJ01 to
tlw whole numbol' of apples ...

(W1.133n
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S: Anattu» tluila iN wlwn I C/O unaersten« ttuuu ... amI kuov« mo
res: uf tlu: (:h~;st/OtNw't. Wlu1t tit) I tiuf Do! make tnem If!
l}xplail1 it, tIll (Ill to tIm [man!::' Or tio I jimt toke it lIJJmvsctt
ami (1001 witt: it? ...

/ tIIink you con vouaat« /ikn 'I UI1(It'rstomf, I thtn« vou novt: a
90m! it!eo but I aon't think the otms S Imrie/Siam I, Can yOll
explain {lflWII.;) I

J: What hUll/mil!:; then if t/JPy gnt liP anti ('X/J/ain (111(/ it ts
NOT 0 (JOOf! i'(lea?

s: People wllo vatuntecr llsually don't / c/o trv to t~!WOS{} them
wnan I Iwow tlmy will have sometllillU to say •.• {mil ItlwlI}
you oro also sayillf( 80l1lfltlJil1{1to tim Aids wlw (/O/1't !Ill up,
I also G/100S() ki'(/s who Ilmow will muta: a [1ood attempt of it
!Jut then / am nlso sayin[l somet/ullfl to tim ki(ls wilt! aon't {lot
to [/0 up. J moan tlWI o is 0110 M(I WIIO / fion 't yN tiP beeouso
Iw will just Gonfuse {)V{)/~fOlW!

(vm. 11901 H)(), 120212121

Despite. Thamh'~} lament that etten PUpilB 'don't have the 1,1110\11]90to mw wlmt

they think' ({lOti thrs IS Gluarly "iure urevalont whon public sf)Oklkul(l III eiass In not

Itl tim Warners' main IOftglHlgC). bohimJ all wfloGtioflS here is u nollof in \:l strono

folationship between thought and langll(lgo. Clivo om! Helm} roitoratm

c: ... often I can see uua tlloy knaw what to flo anfl tlley do it
an« mov can't say it tlley illst say wna: tnev do, like tuen:
wltl1 8{/s/~ silo jlmt says Iwr steps, tlley don 't ()XIJ/Olil what
thoy do but I tillilk tnov (10I1tWtl to be oblo to say it.

(v1G. (in GO)

II: It ,'8 still ••• GIlllSO if tlwy start to dOSGri/]o sOl1wtl1iny to me til
aGCUf{JWmatlwmatit.:ollon!/tlo[1o it dews seem to {{)fI('ct SOOW
kl't1d of masttuv.

(VI1, 604 6(7)

Tho roficctivo intmv:ows provided (I context for teachers to justify their (lttom~\(S

in Glass to encourano mmhoro\ltiGnl explanation and dim::usslon. Tho tmH'llOfS
nwrm1mJ With whothor Iournor oxplnnatiOlltj aro nocessurv nwl With how learners

tWO dmt,<sston. 'Theso GonGorns ere (I function of tho nature of sencnl
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s: Witll matlls tben: is (111 m/de(1 t/lit11! ' is thot discussion ls tum!
{wet :W tliflmwll. iJkt} if vou nuvi: a clls(Jussion tn lJnyllsh bay
aWl/lUI wlwtlWI CIw/wl s/lou/tl iJe!computsmv ant! everyone
has got tbelt own tdeas tnu! they oecopt it arui tearn (10m
o tilers. But to talk about wlwtlwr [I squaw I,e;a mCfaul/Ie c

them hi mare a dgM amI £1 wtong.

Hulen 1108t;imilar Gonemns with {!lIpH pupil disGUHHion:

II: Tim wllOlo tssue01{iisGllssitm is V(lly (JollJp/ieatfJli lor I1W. AmI
I am stmgglinu with it all tlw time. It Is 110t sOl1wtlling that
only came« up (}uGosiol1a/ly... they am not tolkif)!) to onct:
Mlwl lua/wlly. Tlwy [110 nat lisWmil[/ to (JaG" other. Tlwy
(1111'1liswn for the fight vaud or tim rlght ~·~~:1.JOGUOllthor /1(Hps
them get to tlte Imxt IJllase of tllo 1}f(1blem ... Now look at this
group (mfemil{J to vlt/iW) they (lW not even {/ecit/lilg c: I tlui,k
what happellS 1:<; that OIWstatts nne/ omet« look 'wnot nm you
doing?' ond tl1(111copy. Tlwm ls /10 deci't/ing togotlwr.

(VI1, 59EHl98, 630 634. 114 '711)

In eentrast to Sara \'vim 'fool81 tho t:mnofim of vcrlmlisatlon for toornors, Suo

<luostions tho benofits of insistiWJ on pupils cxpres~in9 thoir thin kino:

s: Ami then my ottu: ala tssue ls whether lilsistlng 011 langua!/(}
use ls liotflilWnttl. 01' not i.. HIm that kif/ wn« can see,
Ullderstfll1(f, has got tlw COf1GOpt, can see how tlw slu.1f)cS
wsn« " ana then can 't say it, He at least can SODtllat that ls
mo problem, ttun bo can't say it. YOli can deal wttn it. But
there may 1mklt/s wh« feci that they can't say it Dnd tnerotoro
tJwy don't Ut1ClefSlt1mllt... Of' to what oxtnnt insisting on the
longlUJ{JD and ttiov arc not comlortablo witll it anti then it
lnhibiU. t/1oli' (1f}{lerstandlilg tlwy withdraw •... So uvn is my
ouosttan: to what extent fOfGlng tnem to Dxp/ai'n it creates
tnsocutlttc« wherc 111fact tnoro ts um/erstal1cft'ng ami a fL,w
years later tlley will bo lllJ/e to explai'n It. Ttun'« what woute«
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4.2.4 Pupi!'pupil discussion nod explanatlon

Tho bOllofiw of informal lanUUlIt!e use H'i 1ImOtm~i to mom formal oml eerreot uso

and (l(lIH:optllalisution oro etten linked with tho bonefiW of pupil pupil diS(:llstliol'

on mathomatleal '(asks. Of tim six to\ichor~-l, Sma and Hulen made the greatest

progress ill dovolopinu partieipativo <iisGollrsol} in thOh elass with more BfOlIP

work, pupil pupil discussion, and investiuative tasks. In tholr rofioGtlvu interviews

they both forGofully expressed tho rtuesnens they fncmi in thoir attempts to toaon

more l\fltlflinfJ'ul and effoGtivo mnthemuttus through differont podll!lO(]lnnl

cpproactres.

Suo oucns her inturviow:

s: ... the tbing that wOlfios me th« most is that / om not sum
wnotner, / om not SUf(} to what extent it helps them loom. I
tllink that to/klilg ttl vocll otllel' ts not tmproblcl1uJtlc, I think
(I lot of tim ktae aou't lis ton. Moybe they am too youl1t!. I
think. You COI1 se» it with tim (/uestions ... (oncl) ... I suppose
not being oblo to SOOOiWfWOf'{/Sc tlmy Gon't orttcuuuo tim
cOfwept or how they SUu!!(Jlo in tests later. f TlifJOI1some of
them am {Jvttti1(J tim coneeat. JJUt some oten't. I tl"ilk MY
problem in to(}(~l1in[1is tllat it is so lmm('[JS(lwblo 0 it 1:9. Dcwolly
{lifficult to know.

S: With ttu: Std B's, bl]Galiso t/wk lal1(JlHl(!eis I11UG!I wnokN, amt
tlwy work. tn natmcrs, I tmcouf()[/o them to Iii's! tty it {lmi tnen
tlwy talk about it but I (10 quostioo tlw way limy talk to oach
other c to wna: oxtent thoy molly (Jlwllol1(Joeacn otlm!.

s: Tllol1 thew ts ots« tim (~OSOW/1I'1I (lisGussion /)"fmkfJ aown ...
tnet» is eantueon about tho task (holly/) that aktn't como liP c

an« theo 1I0t lIIulerstolldlng e{Jcll otlmr ana bolng so polito
about It. If you am not sure of voar own l"deas tIm/) it is IlOnl
to (Jlwllengn 011(1 if tlloy am not omat ot {}xpl(Jinill[/, thoy don't
(Illdol'stfuul euen ottu», I 011GOuta!10mem to cia it but tnov
ofwn tian': ...
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when thev ttv to cia it 011 tlwit own tlwy can. tl1lJl'VtJ !/Ot tim
word«: But I don 't know if it iwttll.llly make« (I clifferelw{! ...
but J don 't know wtunn.» it JWc(~lssmj/ybnnotit« them.

(VI1, 517c£.)29)

(,hw Is (lIHOmnhivuHmt ahuut the offo(!ts of formal mattmrnatinul lanHutlUu amI

being t'xphcit about its use:

c: ... my w{lY of (lim/inn with ttu: liU1[lllJnL' h; to NO HVt'! it. I
wmemLwl oil tile ttm« I wt.wltl say: '1,\llIat (1;1.1you tia?',
'aittercnc» " I would go over and 01l(,1tiun. I of IOn filld I do
t/1at wnntevcr class I am in go overond ovat the wonls 01)(1
tim synonym ana wllat It means. Anti tbM ts wbo: I nottco«
••• bow I wO(J/(1keep gal"ll over CI~ftalil tlllil[IS like I WOUlll
Iwop OOitIll bimA' OVN 'what i':; tho diffttwnce tmtW(H.UJ
(liffcf(JJU1e {lnd 1t1tiof)' e that sort of tllino

\1: [)irl YOLI t!link tlwt was a goml thing?

c: YtlS. ••• I think i tllfh; 't get ClwllOh of tno pupiM tnvotvea am!
maybo I ... lim ... could novo tfied SOf1)etl1i11g like {lroup work
to tnvotv» mow students. lJlw I nattc» also thot mot» om
some who always !Jot cnosen and it is not illtol1tional. It sort
of nanueos.

(VHJ, 3(51)

So while ten<:hers tlolimm that tho correct vso of mathemotim11 IOllOllrlge is

important, and thm it is inllmrtant that pupilu OOin000088 to motilOlTtatiool English

tIn{1use it themselves, how nus OGGUfSrom oms pfOolornmH;. At ono lovet. what

PUIJilS tl1(Jmsolv(l~ ~my can t}\' und(lfrninod; at another it is hard to focus on nil

pupils simultanoously; \II\d most crucially. It in not ahsolutely clear whoti1ef in fact

it rOiJlly tmlmi, OhVI{lusly, OGG(JGf~ to tho fOgiSt()1 iGimpnrtant for uu tourners, so en

inmresting ouestton in whethor tnOGhGrs·concorn with using 'correct' languago is

oxoggoratod in a mllitmnOlKlI sottinu.

ille immo of nxrlltnit language teaching was token liP in tho workshops and IS

WtlmmSLHI holow. It IS furthor devoloped in tho vignotto in Cha!HOf S wl)l{~h

roeusos on flehll\'[J tfluonnmetry elmm ami her workBhOf) questlens,
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Sa: I thln): it must, bocuus« wtuin vou look at it Il{lain you
say alJ{/lLlsOil the opposite stdo opposiw sklo of what?
you know ... but thew again it I~<;just my feeling that if
tnov Ct1l1 say it propelly it is an aid ...

(VI2, 27ti 28bl

Hoten and I discuss her frequeut rppllrJ~il1n of what pupils say.

J: film) you roptuce« for ttuuu. Oiel you notice tilat?

Firm she says:

H: MMmm a/vi! ... I ttun« I am cloing it 'cause I om not confidant
that tnov are actually sayJiJ[Jthe correct tllings, so tllat whon
thoy soy sOl71et/uim ttu: (;/lilcl who 1~'1saying it knows what stio
moans but tho res! of tlu: class is not necessarily OOlilg to UN
tho correct meami1U out of it. So I rephrase. But it is a
pwb/evTl fOf me mat I (10 that ... I tllink it h~u/)(lt~fmliu'lIg of tn«
person who puts (01wan! the taco to have what thev say put
into another llmYlwjtJ. But oncn t {Nt tlu: c/uld to {('peat what
she has just said and tile class still doesn't unaereton« and
then I rephrase ami soy NOW do you 1II1(lorstomiDnd of course
they say yes, but ... you know ... ~/OU can't Iwc(~ssarHy have
tho lie aousnors out ...

And then

... like thon: snc say,'; 'tim shadow of time' amI I could maybe
novo assumed that sno knew what sne was talkli)g about am/
just cantca 011 .. but that is somet/uilf( that I pickecl up quite
oI(1) •... I atan't til/ow that ktn« of llwcclIracy of IOJlauaue to
go through.

J.' AmI (/0 you tbtn« thot ls a /)lOblmlll

H: No / tllli)k it 16' necessary.

And inter

H: ... tlw one t/llilg ttun sttlkos me hem witll mts sina of tiling ts
that I am saying specific words, very speailic teaching IiI a
way ami I don't know tnu: it actually makes a diff~uon(,'(). I om
110ping that me suectttc cnotc« of Itm{]u(!go stnk« 1;1 so that
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and sho ooos on to mOLIo thur this is wily it is so important to ~lot pupils to sponk
ill class:

Sa: So with ma: sort of tl1il19 you don't roalis« unless thay
are octually saY';1ll it. I moan otherwlse you can be
totally contused. Thoro is an acute 011010 that is loss
than 80 and now sud(/oilly it tuids up to 180. So. lim
•.• that is tho sort of thing that vou pIck up wtion you
are talklno to them 0/1 {J semt,caslJal oasts Hk(] ttuit.

(VI2, 147,,158)

Clive roflnet's on how Q word like 'sirnplify' has multiple moanlnqs in maths ()nd he

trlcd to work with that, and also 110W he struogiod to work with tho ratio P:Q c:

2:4 and pIS 'share' was 1/3 not 1/2. (VIS, S(H34)

As Pimm states, aworeness of differont registors ond of how tno same terms and

uses vary within and oeress them needs to bo fostered or culthmtod. Tho question

is: how? (1987, p. 109). Tho teachers' oxperlonce and knowledgo in this study

suggests that oxpllclt languago toachino is important. Thoy grupplo with explicit

languogo toaching in both thelr roflective lntorvtows and tho workshops.

4.2.3 Explicit language teaching through using 'correct' marhematleet Ianquaaa

I noticed, as did some toaehers, that in ockJition to oxplicitly toaching mathematical

languago, thcv woro eoncerned that pupils oxpressod themeolvos correctly.

Sara beuovos that pupilS must loom to soy what thev mean in clear rnathematleal

stetemonts:

~;a: tteton to wtiat they are saylno: tbcv are equal w the anole on
tlu: opposlto slde f' f

J: Do you tllli,k they know what tl1lW mean» How "well 1m}.";It
holp If tlwy say It dgM?
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If: ..• it is just 1Iw process ot t/WIlI stertintj to undorstond. It's
just like {1 fooling that you get ... becouso tnov were quito
hypod... it's tho dttrorenco in the words 'opposite' and
'adjacent '. Like who lives opposiw to you. And tile (tiffol'Onco
betweon Dngles ami sides 'cause you como across it IiI
naomotrv. They talk of ang/es an« sicles as if they wore tho
sante tlllil(J. They'/I be talklf1(J to you about a stde and thoy
will call it an ang/e.

J: Why?

H: I am not sure q tllat ts why I go 011 about it hero
(referring to excerpt on video) = because sometimes I
think they don't know that they oro talking about 0 skie
and not an angle ... ond tn trig now we hove a side tn
rotattan to on angle tether thtui an [mule In t(}/lJtlol1 to
anomor ang/e.

What is inWmsting nero ls tho multlplo meanings of t.Jth 'opposito' nnd 'adjacont',

Their pr~vious use in geometry would have boon in relation fa opposite angles or

opposite sides (for example, vertically cppeslte ongll':' or r'1f1n"~tp. sides of 0

parallelogram) and to adjocont anqles, Now opcostte and odj must rotor to

a relationship between a side and an anglo. Helen sees tho tmportanee of

explicitly working on those multiple meanings.

sarn rofloets on how having pupilq SOY aloud what kinds of trianglos thev have

drown, and doing this ronectcdiv, assists tho rnathemuucal thinking of 011pupils,

but particularly those 108S nuont in english. It nlse holps tho teacher 8e3 difficulties

pupils might bo tldving. For example, one pupil confusas 'acute angLj' and 'acute,
anglod triangle', illustrating Pirnm's illumination of ,joining words together to form

(Mforont moantnqs in 0 now registor:

So: ... /lke when J oskod about on acutooangled trlanglo and Iw (a
pupil) says 'no an acute ang/o ts loss tnon 90 mot I:;; wiiat /10
was saying mere. So it is to put tho acute angle Wgflt/Wf witt:
tno acute-angled triano/e.

, .
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We know that masterv of the mathomatlcs registor, with its borrowed words from

English and their charmed moanlnqs: its creation of now words; its usc of

metaphor: with tho way words arc put tcqother to form spuclflc moanlnqs (Pirmn,

1987) I is both necessary and difficult for all learners. Renistor contuslon is

possible in any mathematics class and, as Plmm arguos, 'unoxptafnoo extension

of concepts can too of ton result in tho destruction rather than tho axpanslcn of

rnaanlnq' (po 110). Tho question than is whether it is any more complex in a

multilingual context, and if so, how?

In Ptmrn's terms thoro is a doucte laver of rnathornatict;1 mOt1nirl", required in

reading and oxpressing '2n5': there is tho symbolic moaning and reading of '-'

hero which includes tho shift nom natural to whole numbers, that lorger numbers

CGn he subtracted from smelter numbers: and thoro is tho order of the symbols

whore hore (5 must be taken from 2, vet tho symbolic ardor is tho reverse, 1'ho

proposition 'from' is borrowed from Englishl but takes on a particular mtHming in

tho matucmntlcs here as part of the mathernattcat roqlster. Suo's exportcneu atso

suggosts preposition usc causes specific. difficulties for eSl. lonruors. sno
comments in her initial tntcrvtow that some pupils who oro loss fluont in English

have difficultios With division and subtractlon that link with thetr verbal

expressions. Mony soy 'we subtract this with that' (whom 'with' replaces 'from').

This use of 'with' in addition and multlpltcntton whore 'adding this with that' or

'multiplying this with that' is unpreblemntlc in practtce as tho ardor of 'this' and

'thot' doos not matter. But it does matter in subtraction. Ensuing Inisroudings oro

than likely in 'word problems' and in communication.

Thoso rnathe. "ollval registor difficulties nrc added to by Holen, Sora and Clivo and

relate to bornw\'ud words and terms nnd their afton rnultlple Moanings (Pimm,

1987, p. 91). Helendiscusses confusions with tho terms 'opposite' und 'mJjacent'

that have to 00 witl) pupils not boing cioar when ul,d whether thoy ore roforring

to non los or 81008.
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bonrt! I never s: , hoy YIlU ... bo;[;allse I tried that ... ami when J
Iorced then: to talk ttum tnov never wanted to como up front. So
than I felt ... then only the soma Ivw wi'll como up those that tee!
tree to talk and others am not ...

(V14, 74,83)

It is 0 goml thing to talk to eoct, othor but I titlnt: in Tswana it
becomes a problem because. lim, like il no exptatnc in Tswana ..•
(inaU(lib/o) our ItJl1guage is untqun oneI when you como to 'at most'
and 'at toast' then what ere you h :'m to say? For In our languago
'areoter and equals to' aNI '[1ft tlwre is a tittt« diffet'£Hwe. I
have to use a long sentence fOI than and equals to t ...

(VM, 115 '120)

I think if I was to explaln in Tswana I would run out of words s.. like
YOll can't say 'minus tour' ~ if you try to say 'minus tour' it, won 't
mally make sonso. Ami for my mlxed a/ass It would also be a
problem because not eV(Jryho(iy spea/t..s Tswana. So must I (If) it
agol/) in Xhosa al}d thon Zulu? I would dolinitely fun out of words
(1/1(! go back to English ... But you see my problem, t/lOI'O(pOintlil[J to
the vtaoo) In tho mAiei/o of that group is Nomothombe and she ts Zulu
and / don't know how n.uch Tswana she uruterstonds.

(V14, 140·146/394,,397)

Tho bonofits and effects of codo-swltchlnq tn otacttoe, be it in tho form of

transtatton or in informal dlseusslcn. are by no moans clear for Thandl. Tho Issue

of coclo·switehing was taken liP in tho workshops and iI, o.seussod furthor in

4.4.2. Tho toaching of lnuquolity languago in Thandils Std 9 crass is tho focus of

tho vignotto in enactor 6.

4.2.2 Mathematical discourse

Jabu's pupils also talk to oacn other in Tswana. He i~not troubled by this. It is

also clear that pupils in .Jaou's class strugglo to oxpress tltomsolvos in Einglish.

Working on tho value of 2a5, one pupil orgllOS, very haltingly, that tho answer is

3 because 'vou con minus z tnt« 51 (my ernphasls). Interestingly, most tno etnss
ugroed with him!
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{i'nglisll and Mouwarf saki 'obvtoustv £:'nglisfl'. Anti two said
mixmf " that ts they couk) go to TSWiUW if tlllly I1lUH/m/ to.
Am/ the four boys who walltml Tswana 010 w! It am ono group,
tnsm {~d{/w's grou/} ...

Sa: Am; wnen they hove tlmit discussions, do u. t"1/!W hav» it ill
Tswana?

To' On tim video, they wmn doing it in Tswana, tllO(/gll I
thought they wen) tlIlkliJg EI111lishbt~foln I saw mo
vic/eo. It is only Glace wllo was (/(lillg it iii English tlfu/
to ereao'« grou/) tlmy wor« not talkliJg much it was
mainly Iwl' talking likt} a teacner

(W3, 212231)

Sho explained why sno thought thoy mudo their difforont choicos for tim lCII1f)W100

of tho interviow:

T: I tlJi'nk it is boeoue« thov wonted to be (tOO c thoy aft) weak
some of ttuun, i)/W~1YSquiet. Wiwn I asked thom ttui: I wanted
to interview them, on» of ttuun askod: 'Mom is it going to /Jf}
if} English?' So it seeme mom wanting to ba fwo, An(i a/so tn
tnetr masons when I asked them about loaming iii lfnglh:!1
110/Jmly soM limy waMed to b« tau!]M in Tswana. /Jvcn th»
boys who wantcd to bo interviowt}(1 til Tswon« salt! they
wantod to bf} tal/!JM tn English bocal/so wllon vcu took fot j'ob.9
... no that's tho next OIW. Am/mw,c;ai(/: 'I till ilk it is uoocl
bocauso tn th« (Ihu-;us.r;ionI novo in tno mot/wI' tonquo I tina
thot omer« am Xhosa an(/ others arc Tswana oml wo cannot
undersuuu: oaei1 ot/wr and a/so wllon we spook Tswana W(\

ruv« treoaom of spcocll ond wc om/ up hurtltu; omcrs
(/au:1/)tNJ, 'So English ts ties:', saki Al)(/mw, 'bocouso mmfl
0(11' '11'11 exam wllt be IiI !JnllNslI I. Ami ho was not tim only
one (JOf1GOflW(j about tllM, /J(ldle ta/koelabout 100Killg for j'obs
and ana of them sold w/WI1 you go ovorseas you spoak En!JllslI
(laughter). So although tlmy know ovon if tlwy Gal) (10 it tn
Tswana, thew know tna: tno way our future is I'll South Aftic:a
moans tlmy ona U{J having to do It IiI IInglisll at some stage .. ,

.. , And tho next was lfltorostli1[l whon I saki: 'But I notiGed
tlwt you wom work/i}!) in Tswant:'. Am/row /ookod swptiso(1
om! he sota: 'in (JUt !}IOUp?' and wnon I soiel 'Y(ls" 110soil!
'[Jut scmotimo« it is (Jifficult to interpmt tllo t/lwstiol1s in
Eoglish am! ill ttio: case wo (ISO Tswan«;' TIm otnet« saicl
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$: ... the kids am part of that as wot: Juat ttilnsitu) ahout my
tumscttpt of mv vicit'o hoto wlIl'/p I don't tot« u tot. Ita"',
very littto ttunu or« V(IIY f(~w potnts WIWID I conus in an« Yt't
I uutimct tno aiscussian totally wlwlI I (/0 I CIII1 tlllw them
away tram what tlley am trying to (/0 I have mislIl1(le(stoo(/
it, blil1[1iJ1g my own il1tt'fJ)fNatloll ami off it !Jot!S. Ami mars
(/10 kills 0/1(/ they tak» that on. Tttev sue me as pOWLy/ul amI
If I am 1l)(IiI()(~tlil!J it then that is wJWH~if must !1o. AmI it h;
lIaul because you (/0 notu! to ilL! Jww(yful. yuu c/o 11I.'t:(11'.
nuttrcc: if tbev am llOJi)[Joff.

(W2. (;18 G28)

'Tlmmh'u mtorm1t in diaeusslun w,w mnro on tno umurm (If pUllll8 tlwttumlvt!~; IIml

how thoy fUllctionM. Silo intervi()wed nine pllpil~j from difforent nroups in nor

class on how thoy porcoived group loarning. She uskotl mom about how thClr

orollpn formmi (lIHI nbout unmler relation!] in thi~; pf(ll;mm. who hceame lomhm; lItHt

wily. nhout how thoy argued with (~achotncr and tho IOnUlILI!)U thoy w,mllll th(!lf

dlSGlIS8ions. Sho fouml strono diffmoncos in pupils' onoieos about who they work.
with, some (Joint! for stronnm poors who will Imlp them with tholr nKlth~j,oUmfH

goinO for equals and yot others chonsinn to work with pupils they can help. TheH'

fu180 Intllwn{illB questrons about pupil protOfone ~swul pmmiilllltlmJ tor fUI\GtlOllifltl

within t;n:mWfJZPD8. TI 'mdi's intOfviown am very intoff1mintl mnf form part {}f her

own n.mollfch (SeWti, 1994).

Mnst IIltmostll\O in rolation to tllis mudy wm; how Thand,'1j intOfviowmm intmactmJ

witH her on why they spoko in Tswana III their nrOllJw.

4.4.2 Cm!tHJwitchlng rovlsltod

Tlwndi (lIlOlyHOd what her intervieweos said:

To' Tnan anout lal1glloge ... men: was sometJlIilg ama.'liI9 about
liWf}(ltI!It), row of tile nine '<l;'Ji(/ tln'y v....al1t to t1ke tIm
interviow ill lswana: inn» of til em said mat tnev want it in
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Hehm rofim:w:

II: Just ottor tne S{!I1Wm:vis wnuon 0/1 the boon: lJmi I os« 'What
clo you umtemtan« by tnt« statement?' th« 0110 c:lliltl putt:
ttnwar« {l pClfm:t L'xplauotiou: slw tolks about tne tJl1!J/ebmil!1
tho same in both ttit1l1gles ami then slw talks about tIm (Ioptll
of tim fli{m~lles Of wtuueve» ami I pick up 011 mot ... l.}ful tnen
ttits chilli IIOW (IOtls it almoluft!ly p()tlm~tlv, So, thot is two
W'IY !100ft (JXIJlt18sionsof what is !llJIilg 011. Ami yet wnon you
ask ttu: class: 'Is tllis sentence eonectt", tncre is tllI~<;compteto
silmwo. So tlw question for me ':'1: evou ill the mtna« of thns»
two elliff/wI) who put to/wanl such cUl1sistclJt vxpMl1atiollS,
what 's {JOIiJ~! 011 with them? ttuit thov cunnot lim pick LIP
ilWOllecttwss in tilt' mmWnGt}.

'" I tlllilk ttun tllat semenco came out of somethinlJ tnat th«
{JWlIP was WOlkil1[! willi ". if you actually wko a scmonco 11I(0
ttun wllie" is suppose(/ to bo (!QlU}/:,}(" amI it eontes [I wll% lot
of meunim) tllLVtJ is tlifficult'l ••• T11{}'1con talk to you about it
and tlloy Gun !Iivo you o IOllg expIJlultt'o/} of what to do ... so
its seems to me to be also a problem of fJxpmsst'ng t1 lot of
ntatl1s in one e/ear sentence, For me that is aIm) lil1lWt/ to tlw
tssu« 01how we tlOnsmit maths to eacll other. If you make [1

111i.ltIwmati'ca/ staWment you oro lilvolved tn {Jettti)[! it flown to
a Stil1fJ/(I,short IUIII'/ 1t111{JU{)!]fl mot we can all snaro ...

(W2. GO,121)

H: ... tn mtrosjwct, wncn I look at that 1{}ssoi1,I wont on but
MIJCII roo L,ONG (lollghtmJ all om! on am/oil ana ! kO(l/1
sayi"!! (11(1some tluil[J ami I WJW ..1t mvsdt, 011 ami 1)11 ... {mel
I watGIl flw vtac« and I tllink I woncl(~rwhy thew oro still sittlil[!
II) tlwlr seats ami I am fJ/Ilf1[! on tl1() ttoor fa/1li1!!asleep. But
tlw tlu'no ts men if you nov» sense tnar tlwm is a slwft}(/
mtsJllIil{1 fJmongst tim woup can you po wtth tt» Wl1 wnen me
sontenco is cnmploW1v Wl()f)gf ... Can vou IN it go? Can {J

tflaGlwt m:o J seas» of :Jlwred moami19 to move ani' I think
tnts I:'l a twlltral cuositon I'n terms of tim vOllmltsati'oll olltl
tlh;CUSSI'OIl,

(W2. 101 195)

SOll\O of tho chnmmsion amonqst tho toaeners 110m fOGw.lc(fon toachor intervention

nmJ m;ltlmmmIG(lllanouoqo f1iMJlopment [lnd Suo mJdo(J tno importnnr imliUln tnat

teuehers' benuvrours horo are not Simply of their own n1akino:
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For Suo, Tllllndi and Hulon, thoro are clear dilotllm,w in mtHliattiJg mathomaucs in

a mort! rmrticipativo and onquirinn upproach in schools whew elueses are OIHO

multilingual. This issue is token further in tho vinnetto ill Chapter 7, and fOGl180S

on Suo's Std 6 class.

Holen atso t~xplfw~ddiscusston and verbaltsntlcn hy vidooing tho nurcductorv

tesson with S~d9'8 who wore tho Std 8 class in trigonomotry tho yom before.

Silo nskt)d pupils to work in qroups to summarlse what they thouoht trigonometry

was and what thov folt about group dtsuusston in thoir mathomatlos elnss. anti

whether language was an lssue for them (It all. Very intorcstino tssuus cm£lrgod

for discussion. Holen's amiort research highlif]hted tho speoific problems that can

artso in whote crass lntorucnen with nrcnuncrattcn 01\ tho one hnnd, and with

pupilS' orticulotion of their matnemaucn! thinking, or mere gonemlly, how

pronum:iation and articulatiot1 lntoraet with marhemattea! moaning, fTHlking.

11: ono of tho ':C;S(I{)S was linguistic ... the sound tssu« botwoon
sidos with an s and sino. A lot wero Iwari'ng tii.lo w/WI1 I was
sayinll .t:;/'(/esand we picke(llip 011 that tssuo und tnon (on what
tdg ts) on e rotto bolllg tim same for o glvclJ} angle tn
diffof(mt sized trA1l1u1es. W/wn Jill ami I (IlSGUSS£ldtills we
tllikod about tho OIl(} part whom a child put torveara what she
thln« •., te uol"U on tn folatlo/) to that ISSUO and it is a qUHstion
of oven tllOU{}1I/101'lal1{Juaga is not ctear is tttere lIndOfS((ll1dlng
amongst the rest (If' tim students amI it seems Ilke th« 1'(.'St of
tho stuaont» do ut1(I(J(stot1doven though sno is Lls/ilg tneoneo:
langUG(/fl. So Wb can watch ami tbtn« oroun« mot.

(W2,19"33;

(On tho video, tho stucen, says: tne ratio of tllo rwo siae« ,:.,tildopamlont to tlw

shw of tl10 ang/os In tllo two tdanylos Gnd Fielon wntos this word for word 011 tho

board for tho ClOSS to think about.)
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sno struck a chord with the othor touchers ill rolutlon to a koy dilonuua ill tuauhor-

pupil G1USSroOlll lnteractlon:

T: wnut, tike, mavb» somettmos if [J teachor tioosn't gat in ami
toll and give direction· tlWI1 some of tlu: other kids migllt in
tim end not know or appreciate things nun ore not sail I or ore
110t right or WIWWVOf,during ttu: dtscusston. So if you como
ill I think it millllt Iwlp in giving direction ...

(W2, 1515 1520)

H: lim ... and it is such (I dilficult thing to know when to give that
auectton, (lots of ,lg(OOf1Wm).I ttiia« of tryillg to tcact: y:- tan
x to tho SuI 9 's, un(1 soy to tncm tnvosttqat« ami then just
Icaving tnem for fivo mmutos omt tlwy novo got to 90 dOl1teos
llei (.. ) thtnns Iwppol1inU thoro am! tnov kopt OIl, tlu: gfDph
'auld just suddenly go througll 90 S(l thov dtdn't know where

it s/lould go (mel then I stlllgglod witt: myself for a long time as
to whether I should tell them to took at 89 ord til en 89,99
and then wi'tlUlfilW. Um, um 0/1(1 is it sa/lin,Q out on tho process
to alwady toll them to do that? So then I sold out and told
them to look at that lind ttion tett them in ttio hope that tlwy
woukt too« at ,90,1 ana 90,2 and thov dtdn't, And so til on I
dj(I,~'t know ln myself whotnor I lwei spoon tod them to look at
89,9 ol1d tilen tile,! were woitlill! for me :0 110Wsay look ot
90,1 •••

(W2, 1524 e 1045)

II: ... Jo, you see I think that is InWmstill[/ because tilL' 0110 tluil[J
mar tncra is always a tension for 1110 between WI/log them
whoro wo are gOlilg amt loUinn it bt) a surmtso. (lots of
asucomcnt), Lila' if I go to 1I wOtAsllop I somotliuos don't want
to know wno: is IWPPol)ingat the end of tno workshop I want
it to unfold Q bcauttto: spho! stuff, um wtiercoe then tho noxt
week YOll (10 a roading ttun says it /s tmportont to ten tim
cl1i/(/mn whom yOlt am gOlil[J and so you soon« the noxt week
1I01il[1:we am gOlil[1 to do thts am/ thts ana then till:"; "so nun
tlwy know wt .ro you am going and thoro ls tllis constant
tension tim ami who: you am saying kiml of fits In wltt: thot ...

(W2, 1601 1617)
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C: I think tiun is goin!) on all tho time n po/tir.m/arty second
limguag(' ctossos ••• I think tho command of 1i1l1{ILJogo is very
aittcrent ond their LIse of words is dtttoront c I think because
the way tnov arc talking hero .. just coming til to mat
dtscusston sounds liko gibberish to {no.

(W2,11861191)

But Suo was not so sura:

s: lorigtiwlly thought tho some as ctivo ... but it also mlgllt be,
thinking about it now, we talk about 'you draw an anglo' tllM
is quito a common phroso, and what tioes that meen» Does it
mean you draw tlun or that or doos it moan you tndtcoto,
which is what bo is meaning hero ... ?

(W2, 1192c 1200)

Tho crucial point for SUO WQS how, as teachor, you osscss tho value of such

discussion in tho methemattcs class:

So' Um, you se« I don't know how to assess it ..• 'cause in tho
end (..) I moon my way ot eesosstns; it is with tne ottu« class.
And in ttic ona, I thln« thts class got tho u-me as u.o at/lOr
class got n so I don't think it waJ noqutlvo. But I thlnk I couk!
possibly have modo it mow positive, . If 1110(1 neor« wlwt
wos I1nppenln{J. I could t-ov (J come it, In \~ beuel way ana
also drawn In mom otl:el' kids, yew know, although that IS a/so
{1 difficult issue, You know 'cousu thoro weu: some who don't
tooturo here at all c ana I don't know how tnov pefcfYivct/ it,
Dnd what tile}' got from it.

Suo atso observed in the transcript thnt hor tntoructton with tho puUils was of ton

tolling pupils things ratno- han (. lstioniftg them in rho typical IcfHi (initllltion,

rosnonso, foodback) moao, /'. !f.he then argued:

$: Wllat I am ttying to say I:~tllat I Wink tlwt is how we structure
ttu: lesson 0 that in toe: it is not so /1.JlIGIlI have to ask
(/lmstions. I tIll ilk I am flying to say that I tllli)k teu te a/so OK,
T/wt it is mom luuwst ...

(W2, 1501 150m
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soemoa to bo quito lwriplwral {lml then ask them tirst of all
how tlwy tett obout ttte (';'sclIssioll, w/wtlw!' it belpad or
cOl1fusacl0 i thouaht confusion was quite on important WillO to
focus 011 0 am/ then I also womo« to tty to got [It thE};r
lJl}clorsf{1m/tiJ!I so I aske(i them tile question agoin to see if
tlwy Iwci clwn[/od tlwi/' mimi Wid to be ablt} ta ask tlunu wily

(W2, 816931)

Through this process shu mode intorestinn observations:

that wholo class interaction in thiEl msroneo does not holp all pupils

in tim santo wny, and some not (It all;

thot wtmlo Glass discussion hero in side-trucked by tho toucher's

miSllndorstunding of tho pupils' denatc, and this is not neeessarnv a

function fit difforent longHagos in tho class:

that tolling the class about marll(;I1!JtlGB can serve (l plmitiv(! teltching

function.

Aftor interviowing pllpil3:

s: ... mo assumption is that tllo (lisclJssion ts helpful to
ovorybo(/y tn same woy. In OtW sense it was not lIe1pful to IWf
tmo pupil intervieweel) at all sn« dtd not chango at 01/ ...

(W2. 10(001012)

Aftor ilImlysing tho transcript:

s: ... 8I1CJtl1f}(, ltltefl~stil1[ltllillg ttun / tound was whst tn filet tno
discusslon was abou: ... it lWO/11S lus» (tlw transcript) that tllo
moonings of tim words 'c/moso I iJml 'draw' WtlIU qutt« contral
wlu'Glll (ile/nft pick lI/) at all•... Ancl tllof1 I como in and chal1go
it totally (by {lSklilgJ is tlmm one or ':'1 tnet» tl1mo c (Lauglls)
and thoy am cl1Ooslfl9 ami drawlil[I ' ttot« of It7llgl1l11[/},

(W2. 1163,,1183)

ClivG intorprmod tho misundomtnndinn ns relnted to different l;'lI1OlWl1CS in tho

class!
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... in tho solitude of this most private act, I write, ill my public
language, in order to update what might have boon my other seff.
l~ho diary is about mo and not about mo at 011. (Hoffman, 1989, p.
121 )

Though writing and spJuking are differont, Hoffman torcos us to think about what

it moans to oxplain ourselves m 0 languago other than tho lanouogo of tho solf.

Writing is not a focus in this study. This extract nuvertheiess rutsua questions

about journal writing as part of continuous assessment in mathomutlcs claasrooms.

In this t08ohor·lod workshop, there was discussion of what teachers satd and

justification of how they aetod in relatlon to: discussion and verbausattcn (lnd

whotlmr and how tnov help mathematics learning and toaching; explicit languogo

teaching which can both help and hinder; and, though most obscure, tho partteutar

loyer of multilingualism. These rotate direotly to my research questions and oro

tnterwevon into tho throe vignottos dovoloped in Chapters 6,8.

4.4 Follow-up action research~ the two remaining wcrkehopa

Whilo all fiv~ teachers partlcipatod in tile two follow"up workshops in May and

August 1993, tnreo actually ongogod in some aenen roseareh, Suo tnmscrihOd tho

tcsson in the ClOS8wnere thoro wos lengthy discussion on tho rotlox onglo. Sho

wonted to soc oxaettv now she and tho pupils mteractod. Sho also intorviowod

a fow pupils trom thu Closs to see what tholr undorstandlnqs of the tessons wore.

4.4.1 Discussion and pupil tearnlng

SUOIS overall question for tho workancps was:

5: ... does disclls!~itm Iwlp witll • ' klcfs matlwmatiGal
unci()(standin!/i" / don 'tknow how to get at tno: 'cause I don't
know /low you measure understanding. I first tllOlIgl1t I wOllld
take two kids wh« had partlci'patod a lot and tlwn two wna
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totchod on to it to try to gM to tnis concept of IiI elusion 'ceuse
I knov« it was comingll/} toter Oil, and I GOLlIe/II't lJ.'W it. Tho»
wore mom contused about tho inclusion at tlu: ctu! of it. I
cion 't think they woro confused about the rotto» al1gle onu tho
triangla, I couldn't lisa that (tho inclusion) ill tho way that I
110(1triad to om! I wouldn't hove f(.Hl/isv(/ that if t tunin 't SO(JII
tho vldoo ottorwords. I probably would novo (IOIW tho some
thing again. Now I know I won't .

... I wouldn't lot {I alscusston like that carrv 011. What worries
mo is that in a diffof(}nt situation ooatner tlllilg wi'll come up,
which I will go with, not Iwvlilg tho advantott» of him/sight
ottorwords. That is what worrkis me. I think it ,:<:; !l<wd In
aonoro: I prefer a mom open aobottnt) oomooct: It toet»
hotter but I don't know if it ~\,tually is tmtter.

(W1, 1380 14361

Asido from tho spoctrtc issue of langua(Jo"llsO in ThiJIldi's class, tho discussion and

lssuos in tho first workshop wore not spocttto to pupils who wore Icarnino moths

and English tit same time ano in different contexts. It is intcr~sting here to roneet

on II comment from Cliv(J:

c: What is tntcrcsttm; ,:.~that in guidance they have been aske(i
to write about ttiotr tntcrosts ln tlwir own language otut in
En:;lh;11and tna twa oro camplowly (Iifferont. Ami in tact, you
d~volop vour personality in YOLlr first language " YOll don't
have the som« personality in vour second 1(1nguago.

This nftirms Eva Hoftrnnn's discussion of hor aoolosecnt diary writing. Hur main

longuago is Polish, but she is now (I resident of Canada. EnOlish in her present

IOllguago but it is not tho langllogo of her emotions, so ill what Innounoo docs she

write nor diary?

If I om to writo in tho present, I have to write in till) languago of tho
presont, oven if it is not tho languago of tho solf. As a result, the
diury uoccmos surely ono of tho most trnporsona! exercises of tho
sort produced by an adotoscont girl. Thoro are no sonttrnontot
offusions of roloeted love, eruptions of familial onnor, or consoling
broodings about death. English iB not tho longuugo ot sue" omottons
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others just lis toning Gild at tlw on« of tt jw;r wrltlng it down.
/ also spotted one group where the group loador was talking
and she was ask/ng them questions SOft of forcing them to
think" whtto others felt tile good one leads the others" must
do it tor them. She was different she asked them questions,
then tho answer then sno wrltes down and they go along with
her ... also most were tl1lktilg Tswana. It was I thtn« only one
group who were talking Englisll '"all the others were all talking
Tswana.

(W1, 750·764)

For Sue, the major quastkm was: 'does discussion holp or does it confuse?'

Suo shows two discussions from two classes on tho same nroblem: if you have

a reflex angle and you try to make a triangle it is lmnoselble, you will (Jot u
quadrnatera'. In both classes, some pupils' lnterprotanon was that thoro CQuid bo

a trianglo with a retlox angle e it was eutstdc tho triangle. Suo had 'just assumed

that wouldn't be a problern', Tho issue was demit with QlIickly in tho first class

whore one pupil says 'the angle must be insido', but in tho second class f) whole"

class debate occurred with pupils arguing not about insido or eutsteo angles but

whothor thoro wore ono or throe roflox anglos, on<i whether you can draw throe

but then choose ene.

s: I do wonder with the socona class 0 m« other girl was :wYli>g
't/JO[() oro tnro» ref/ex angles but Him C/lOS(} 0110', It is
imNestint/. I thtn« 110St'IW mere wow throe but 110was ollly
mtomllY to tile one 1m choso one c ana to me thot atsausston
in tho second etas.I) was 0 toto/ diversion ol1d it wont en for a
lon9 ttmo " and I don 't k"ow If it Iwlpe(! ...

(W1, 135801364)

S: I don 't feel It was {} problem, bcceus» I thlnk in both classes,
tho atsausstons ('whit,lod tho sem« tllli1g. TIm seaon« class,
it was / who said tho interior anglo and ln tllO first class it
como liP from them. Maybo it was when I was gOlil{l fOUIJ(/
I can't remmnbor maybe I sald sOfl1othlng tnon. So ill fact tho
only (/ifforonce Iii them getting what I wanted to tfUwl1 them
was mat it took longor in tho second class but what thoY,qot
was quito an liltorestli)g discussion wlwro thoy vau» bO{}li1l1kl[J
to cl1ollongo oach other: But I toet uncomtortabt« becous» I

t fo"'.' ':
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sottlnp, where a I,Hlf}lIugO of tnstructlon is adhorco to, talkino to learn means

Iwving ItmOlJUgO to talk with, and displnyirl(l louming moans havlnq acqulrud tho

language to do so. Suo and Ttmndl both bring out their difficulties in their difftmmt

multilingual contexts, tho Issue of not IHlvinn tho E:nOlisllto display knowledgo 0

lind tho Issue of how this might bo dcvotcpud.

Holen wont on to question who actually benefits from pupils' vorbalib(ltion or

articulating their tt1inking an..! t!wuollts:

H: 0110 of tho tltingr; ttun struck me soeing tho rongo of our
dltteront work is trar ttum: is a lot of toocher talk and how
much of whst wo cal! /i1l1{JlUJ!)O; ve: botts«tton and all tht1t is tn
tact i.. we have thi« tllliJg and we tana ut) doing much mom
verbal/sing than thoy do and then we leave our lessons feo/lilg
OK ona tn fact thore haen't been much pupl/ talk .. ,

(W1,1450·1465)

others agrood that thoro is less pupil verealtsanen than they hod thought thoro

was und they would have likod. Tho touehors then also disCllssod whether tatk

bormfits looming. It does bonetlt toaching bocauso 'homing what it is pupils think

and erneutato can holp you sco what they understand'. Of course, within tho

tramowerk of a social theory of mind, tho dichotomy between umching and

looming is quostionod: if a toaonor has UGC£:SS to pupils' thinking, this could oid the

mediation nrccess ano hence pupils' looming.

4.3.3 Group discussion and classroom in .ractlon

Thondi shewed on excerpt pointing out how difforontly tho groups in her class

interact with each other, and how this is pre :tinantly in their main IOflguooo,

T: What I was tmomsto« In is bow my p~/()tls workod li1 oro (IPS.
I cnecsea my student« wnera tlley workt)d in groups b how did
ttiev run thoi'r discussion. In otner gloups tno gfOllp teoao:
was dOlTlliwtin[l. Ho or silo was tlm ontv porson talking. the

.:+ ..
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do it the one day at. rf then not the noxt? ... l.ike Debbie had
put it mto words bu. her' 1't come to full possess/on of it •...

(W1,345,365)

Explanations from tho other teachers ranged from pupils not knowing how to soy

what they arc thinking . 'thoy cJon't have tho language' (Ti1oncJi) ~ t'1 tho
conceptual jump from sin 40 to sin theta being undarestlmated, and suggestod

strateqtes for onablinQ pupils to express what they think in patrs or writing down

their thoughts.

Helen held to her question:

H: I stlll thtn« it is not answering the central ouestton 'cause
those stratogles when l have used them. they still mask that
central question, Wl1et/wr YOLlwrite it clown, say it to YOLlr
partner ~ all those tillngs that / use a hell of 11 lot Q is still not
answm1ng the question Il( whether it is bringing them into full
possession of It.

(W1, 5460552)

For Suo, who was constantly concerned with pupils' moanings:

s: My question is 8 bit (Iifferent / think. / a/so get me feeling tlwt
just to/king about it is not enough and otther the kld has the
concept and tlwy call 't say It or else saylflg it doosn 't tellect
the concept. So my question ls should" 't I be getting them to
talk about It tn a dlffeJ'()nt way, or if1tl1l'Venlny ln some Wl1Yso
thot thev learn to usa language ... No, tlun is not wtun I am
trYli1g to ~oy " um ... so the: thetr act of verba/islng get,~ mom
soplll:~tlcated so that it does holp them .•• like witll D{)bble if
mo kld says something then we ooaont it ond we couta prolw
moto n then we could suu t gettti1(1lt to be more wortllwlll'le
but I don't know how to do ttun.

(W1, 660,697)

We see teachers strugoling hare with tho torrnatlve and knowloflgo display

functions of talk, Tl1lkJi1[Jto learn and bimultdnOOllsly domot1stft1tli1.t}Wllllt ;l[JS

been learnt by talklfl,q, bring now sots of pedagogical quosttons. In 0 multilingual
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Linked to " I rPillity that (:od(' HwitGhill!l i~.not str ili(lhttlltW(lnl, Th(UHfi~;lIid:

'r: ... 111f~/e(JIll xnouo f;IJt!oktJfS ill ttie class ~:Oill {J", SI)(~~akilJ{J
Tswen« tlUU1 tlwy complain I am favourin[! tlWIlI ...

(114.bJ8 !)91)

On tho other hand, Jatm uckrHlwlodoed difti(!lIltit'[:i toachinu in EIiOlit,h WId

oxplained ht W some ideas (thlme ousi'v hnkmj t,) overyday life) arc (:onveyocl

hotter if cxpIJinr.(J in Tswana .

.to. ... at times rWtlcbil1f.l in !J11!llt~o:;hJis a 11I0bll'l11. YUlI f(~t'IIH"l
that you don't mlG(,f'etf to reach thorn, and tlWI1 tllt:., is I1ml.
But it only happens IiI tno low!,1 ClaS;5L'S... wttlt the tens it ls
[ff){JII~c;hall f:W time.

'rolkinn about tno 2a u prooh 'HI above:

Jet; I say, 'my {Jill, brrim me that book', Tlw/} I say'! hove two
books, on« S/H! bl(w{J/Jt OfW book'. Ami tluit; problems like
tlw ..I {JiJ 011IiI Enl/'"s/I. But thew ate mini/at cosos '"/ie say /1\1/1
plus haN, ona tlwy nov» scstous clilfiGlJ!ti<,w, and tlW,l / say, ill
Tswana: 'I "avo a /lall o taat. and a lIall II loaf, bow many ... ,;~

(113,490 5(0)

Ho m:knowlodnrd Uh.it tun fortunately' at a Std 7 level pupils lntoruct with eacn

other fin thcir own rUnOU()[lO' f but that 'thoy noml to ttll'" to OOGhother Ifl "

IlIn{luanO that thoy lmdnmt[lll\l' !II3. !)GO (2). amJ furthur, that if 110{tiff nl'ud til

explain SOlllothinO. ho would do it i'l both Zulli Jilt! Tswana mi tnosu wore tho

I,Hl(lW1008 in tho school,

It It\ C\'llf from tl,otic two aceounts that while these tel chen; hold (htt\)rt~nt VleW~l

III rolutior, to ~nolish usn in >tl':H (It is pnmiitllo t(J mouo that Jallu trouts homo

!;IIl(jlhIHO muro an a resource than (f\H'fl Thandtl. hoth r.poko ahnut tWinn
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4.1 [)ovolopiun tJnglish vs. dovOfopil1(Jmomting: or, to (lOd{Hlwitch or not?

Both tom:lwm in the ox mn nelmutH worn fully bilill01lul mflUIWh!Ti~wdfl(l) •• Iahu •.
when he needs to, al~;o flpoakH t',utu in (:Iu:,n. 'f!W; (j1,'iLt ww; nnt nhawd by tilt'

four EnOlislH,m.lakll1fJ teaGtH·t~;.thcillUh Ollt' (fI(i Lmflen,t;]mi oml npnak hume i;ulu,

With this [u., tfi or flIultihnomlhmn in Wat.:IHlfH (;01110:; tho Jt(lU8lhihty of (;Ot,Jo

HwiWhinO, tlf t:nmmulli{;atinn III lIoth P11nlinh amI tim h~wl\emifUdlll IdllUUd!]O As

dlS(;llmmd ill Chapter 1, tlttJro flro tmmiom; 1f1(;0<10 t;wlWllinB as tem:hew W(ifk ,

mmtJlo under&tantiir1tl and follow !cm(lunnOof illstfll(;tion polic:y (ButKlflumya. 1994)

and theso Greate duenunas for tum:hmu:

7: ... ill SUI 'I, I.1llli'/(' I {Jslwtl a IIU(!stitJ11011(1 one tlllSWtul!fl ill
Tswan«. Al'lcl I sald: 'COli you plcasa tlY onsw(Y uun in
Engll:.,11 I aon't um1Nswmi that?' mlfllw sai(l. cmssly 'No.
mom, but you oro 'l:-;wawf you (II{) 110t wllite!' lie wos
{mgt'!. But it is mit liAo that tn Sui 9 ... tlmy fiAt) to wot« ill
1ll1!llif;lI.

(114.426 434)

And later in tho mtervrew:

i: somoume« you ttn« tno: vou ,qat muc« becaus» students
cannot commllllii~otc " tht.a, tJWlItllJ 11Mmuch, you ft)smt to
i.sWOIlO, You am (;'OIelul bc'(,OllSO if l'lW ao that til en tlWY
want ytJll to tlo it all tlw time, ami mov tum 11msituinton to o
Tswana alass, tnon tlley willlwvm im/Hovo.

(114, 64fHHi4)

l\lfhor, thin tnat.:llor wus ul:;o qllltu mimn.lIlt tt-ut Blw 'never uam;lato(CI) .. .'. Till!;

Gould ll(l felntod to tho mronU IHlhW olla{;\o{f in 11m 8Gh(Jol hy a (]fOUflltl(l of

tmmhmn whit;h sho o"iplmnml UD follflWH:

i: We IHJVO sort 01 formed o gWlIp. Wo Iwve saM that if IbN£! h,
someano who (/of'sl) 't (,01U0 to school wo eantron: them. I1ml
If you aun't t1J)mWf in class we eammn: them. /I we pmm YOlIf
{:/ass ami 'I/ are u'{wlliiJfl ill vemac, wo G(JOffOnt you. So
tnut ts ttu: tiJill!1 ttu: !llOtm mit)/}tt:fi.
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so ttuue ts a cnntusiun m~('1cunnnutouvnv ... Itlley) olso suv
'ttti» SlIbtti.Wtt't! witll tllnt ',

{IIG, arm (134)

ThO wm:llen; ill {lin, mudy weru thtw nWdrt) tfldt tIm ""'thefllati(~~, H'Himor

(mattl!~tllatiGal ~n!J1IBhl proSOllts (hftn.;ultios in ~ll\lI('ml, that it mill ellmh with

overyday 1;:IIlHu£loe. arid that tilUfO UHl f;peeitlc IImtmtem.l (If cl\,wlwB amI (;outw;imm

fur (-:SL Hpedkm!;,

DiffiGulttU8 with mntllunmtti\illIl!lGom~II' and atoohrai(; t,mOlhlOo oro wdl knOW11

and othor exump!os fmlll tllo dClta havn lIuon dmt;u~m,ld lit Ctml»tm 4. Such

(hftluultieu are extenslvoly dmnm;tle(l hy PUllin (1981) and (Jxporiom:od hy manv

learners. irresp€lGtivtl of tllt"lf ~;floken Illl1UUa[1'), Mm;(3reuor (19gS1 pointmt to t~SL

(hHmultteH with utttthultldhGlIl (jl<prl'flHlon III bllulmh. 1"tmehon,1 (lxporiultt;m; omi

knowlmtuo ttmt ways of ~;JleaklUtlllmthematl(xlily in AfrimUi IlIllUlIuges ore different

uro borne out lw tho eemmon example 01 peoplo whose main languilOIJ is nu
Afm;an Oil(: [;nYlun 1ft ~nHIH;II: Ithuro are 4 or 3 pooplo nomJeut• In Enu1mh ;In(j
hlathemat!vni EnBiu:;h tho typli~dllml('IH\O would 1m lIu(:('udmtl. Thl8 IdHUU\lUU III

Win tamld WelilltlJKlGt on ntJtill'IIKltH;nl emnrrll'nicntitm. NovOftholmm, as 1muuod

hulior. tho I~,!"'U how H, lIot [,unply ono uf mmhematu:al dmeounJo, the murmm UlI(j

t,ymtJolu; fornl. It i~l (ll!;~)allmH how IIImhenHJtleol <limmuwo {p(~uentmi {!lsetlurso)

Hi lomnml (It 1 fJn1]iI!;II),wit/lill selmal matlwmat"'(;s cutuu» (odw;otimml (!i8cmlfse).

4 DIVERGENCES AND T~m EMERGENCE O~ OILEMMAS

More IntflfOSt1l11] than that whiGh wan GOlWHOtI W:JfO[}S what aU WJ\ toHcllOm swd
tlro (ilmOlllJlom; of Iml(1\1Il!lo thm flut('fon for somo of thu tum:hilnJ in thOir PClrtIGUJ;lf

1II11lrlhfltttIJI :;mrllIHfl. Ttlf\l.fl ItmnU,IHfl (l,nlOWlIflIHl \]((1 IflWfIJ:;hnH tltJGOWltJ Uh\ll are

hnkmi to tllO (;(Hltnxt of tho tmlGlIl'f'n work oml to BitumlOllS of elKlnO(l, unci

hocUlltiu tlwy rovom dllolUm;lt; tn.u h'dCllOftl f,H;;11 in their PI'l-I(:;tih'



orobtoms', all six touchers dom;ribod difficultiofi with mut.iernatreut [~IlUIi!;h and

with a1nohraic lanouaoo. for oxamnlc:

Ja: ... '.11/10/ dklI IWI/a tocwntly? 011yes! 20 -o. To I1W rimy said:
(polmintl to tim {J} "1JUIlP is notlling Imw, so the answer is
20", Tlwy StH) 2« ami oo amI so !J{)( 20.

(113, 47(4/5)

Sa: ... ".c;implify II 101'Sltl 6 is a reo! problem SOIlWt/'IIWS it meon«
[1(1(1tnc tenns tuu: sometil1li!s it meons Oflwl t!linus,,,

Ul2, GOB-GO'l1

Sarno (lmppl(ld with how und wlwther mmhernatiGal disGOlUSO,pmtiGU1(lrly tho lise
of ordinary English in mathernauos, nresonts oremor difficulties for f1SL loumom:

c: ... one I:" mat they ",up/Is) iust don 't wI(/emtoml tno us» of
words. Tlmy (101]'t Umlf};stt1lui tim lIilks betwe£)!) cenotn
words, WOldt w/Il,(:h IUJI/o t;c"fU1arnwani!)gs. Tllcy (Ion 't [J{Jt
tim subtlotles. Liko tlwy cion 't mulerstal1(/ tile elifftn{)l1c('
lwtwvon factoll:;;ati'ull and clivisi()f1, nvn kJild of tll/i,g, moaucts
and multlplltwti(J/), Ul1itsl for exampl£) millilllT{} ami mJ1llmetm ...
amI cetttlli, w(luis wliich Imvo tiqoreus fntml1iog. li/w 'tit least "
'at most', tlJin!llJ like that. w/u'ch are {lsml tn (l1/Dfytlay
languago, I tlllilk bl{wk tearner« use them dJ1fewntly. Tlu'¥
use 'at least' in paltleLl/or ways ••• I,ogicol thlllgs antI fwgations
(1(0 dlfft'cllit for Stlctw{II0l1g1l0f/o Ivawers, ana wo nav» timBO
tllings IiI matnemattcs:

(IIG. G49 OSB)

s: samenmos It ls oH/tiwlY HIlIJfish that f am lIslo[J to twpfaln
tl1log::, TIm toc/miGal t.vordsore a problem but f tllli1k tlley {O
fOf {.IIIklels. Tim matlwmatiral E:'n!JII:~/}is 0150 a problem lor all
kid~:,but maylwI ... them is tbts one 1:-;SlW of '{Iivklv by' wntcn
comes fkst? OI1(/'subtuwt'. Now tnar may be (1 pmb/mrl for
itl1f}!i'sIl,spoakli)[J kids but it mcy also be cu/tuml ••, At OUI'
school; kids say "tIll:'; sllbtractt)(~ with that" cna I nav» alway'S
interpmttJeJ to moot) 1It111:r; euotracte« tram mer, but it is not
clvar necausc "thi« odelofl with mot" can be mo otner way H.



Without wishinn to triviullsu any (If thu ailtNu, it lIIakmi sense that whoro [!noltsh

is Jparnow' additionall"lIItlUUnO, thoy INiII, at tilt W'" rm,mt to thuir llIail' liiltfJuaue

ill their learnino, Hl1d thut tl\uy will 01:';0ntrumJle when forGmi to t;fHm~:tiUnliuh.

hlftilornlOro, teacnors wllu GUll~lpoak tho main itlll!lUO!IO (If tho pupil:. will do MI

lit tiltH"". Wtlilt these oXeL'rpts rownl, however, OVllI! if somewhat ~mJmrheidlly.

H, that tho lIxpuriom!o of thrmp IU;lfllOfh III H<lhool It, Gm h t lilt tit ttllW~. they 1.11e

bloekod ff(lm using vm l}(ll f!!HJOch. And in terms of a soCial theory of mind. this

must nave some offects.

T: ••• even tlwlIgll tlley con near IIki! I !talcl. It 'NeWlc/ be mucn
batwr if tlloy could ots« ttllk about it in [Jl1lTlisb ttiov woot«
wu/ol'stoml mom tIloy wOlll(1 rotsc tlwlr Vitl\'\!S on it i111C1it
wOllI(1 mako it oasior to umlotstt1lUl. I tllink aammunication is
VCty anaortant ill leiltllillg moths, ana if yOll can't
eemmuateato tilon it makos it auncon.

014, 629 540)

Too('hers III this study tnus know that In their multilingual seUlnOH, to[l(~hin9 and

lomning momomnncs in EnOlish !tlovltably means using langllOOos otnor than

EnOhsil in tho class; and that at timos. thoy ami thoir students 8tfumJlO to

communteate with eaeh other if. english. Tnose ueeeunts ure from iHuitilH1nmii

etassronms. Novertheross, with SUO'i) GOmlYIont that some cnudren are jlwt not so

goo(l at oxu1aining tnernsoivcs, those OGGflUnt8 support my miticism in Clmf}ter 1

of reeont rosourch in cinssrocms whore, till pUI")l19 me sUPDor.odly GormnuniGotinn

their mmhmnmico! idoas and tllinKlIlfh yot tim f(llmarc;h is suent on cornnuuucntrvo

eompetoneo. It takos communrcuttvo comnotonce across all ~,Uflils for wontod.

3.2 Difficulty with nmthomuticol dlsceurse, spoeifi Iy tho nmdlOmatics registor
and mathomatlcs symbolic form

Tho tOIlGhors wore aware thClt fI1utilOlnllti(;ul (JiSGOUfSO, and SIlCCifl(:(llly tho

mmfloUl(lUCG feUlfltor (dId mathmnmloal symbolic form Groatn ImHlIom~1 tor all

learner\) tit leam some of tho nrne, Auido from woll known (lifflGultios With \vmuc



toward,') mo {JIlJllI1, IhU(Jn, ami t/1(I11 hope that tlmy dOli 't stop.
If rimy {Io stop' say continua and once tlwy have finisht'cl [1/1(1
if amy aYN!£] or ostahlt:'l!Jsometliin!J men , say OK now expfilin
to me tn English 01' jf thon: te a Gllllel in tno [JllHiP who dOOSIJ't
onacrstond Vl) • c1nJ there samotimos ':9, thou J say 'OK!
Wo don': unoersum«; so can you (}Xpltuil to us?" So tlley are
{J(Jtti'ng th« chance to (lxplmil in El1g"~;h afWr tltol IWI/e
lmcJarstootl what tlwy au: ttyJi'!J to do tn tim I/VI/WC,

(ltG, 930 947)

3.1.2 Communication in English is difficult ot tlmes

eoeh to iChor rnonrtono« S.}IllO occasion when either thoy had <lifhculty in

oxplOiflif'O throuOh EnOlish, or pupils !lad diffiellity in expresQinn themselves in

English.

c: I ttn« if t1 child wants to ask iJ f/(J(JStiOJ1. tlwy v(Jry etten can 't
ask tile f/uestloll. They Im~"1tknow In tbelt Iwafls what tlwy
WOIlt to ask, but wlJot comes alit is i1 ji.llnlJl(~ ... Uf1(1 thun
somettmes I thtn« I know what tlwy have salt.1but tllen I
{J/1SW(}f tim wrong auestton; I t.N111see (10m tlwl'r toaos.; tlww
J:~(1 lot of t.liflicuJty with b/(1ck vlli/t.lre/} vOll111Umiv[}tliJ{! wuat
they W(1/1tto ask.

I : / don 't thln« tlwy have a plOblem with lwmlt,f./. rimy do hoar
whot YOII ore :;';Y1i10. Sut maylH) answering IHWk, wlkll1tl yml
{I qaesttan III Enolish, its a nrabkun ••• wtien t/l(W nav« to [my
it saymo in flnglish that is the prob/om.

(114,420 440)

./0: ... at ttmes ... you fccl Wat you CIOI1't SUGf;PNI to f(·at~11them
... At ttnu» tlwy StfllOO/t} to eXl1lalil in Eng/iS/I, Ami I say:
"USO any lan!Juo[Jf~to o)fpIOli) tlw coneeot", ~(~allseI realiso
ttun Iw is lJattllng with two tIt/nos. Fti'st is tlw I0l1ouotl0 (111(/

men me SOGOIU/ tlllog is tlw math concept. Let him lather
SIll/gglo only with tile caneeot anti pil~k liP with tho lanlllli1[JO
tater:

(113. 4()O. !HHH372)

163



3 COMMONALITIES

3.1 Communicating In English, the language of Instruction

3.1.1 polley and praotlco

English was tho offlcinl languago of instruction in all six schools Qnd oaeh toacner

spoke of learners qnd/or themselves, using their rnain languago at tnnes. r:(Jr

oxampto:

JOt Ell, okay 'IOU soe maybe some work is not dono, I scold them
ill EI10lisl1, and if I f()(~1tlwi it lias not {Jot tim mesy:tlgo 110mo,
tnen J do it eitllor if I Tc;wan'J or Zulu, those (Ire tllO languoges
in tho scnaot. Then •.• I foe} tllat I {(JOCI1 mom.

J: AmI if YOll ore tlyJi1g to OXI)lail1somotl1lng now, ,c;omo matns

Ja: Okay... In mot case , tlilnk of a problom IiI Weir day to day
situation. Then,' feel, if it will impact to use tno 'ml{Jt/ago
they us» at home tnen , fOSO/'t to it.

fond u little loter)

... when tlley come to tolk to mo Of} anytllinll. t tnsts: on tnem
spookill[J to me in I111gli511most of tim tlmo ...

(113, 466,480. 51 i)

c: to. tnero ts a wlo IiI tho senoot thst tlloy am not allowtut to
commuatcato otlwr ttum :q En,qllsl1 ... I don't wolly stto« to
that too sutcuv, lIn/oss / nov» mpoinomlc(/ SOtnCOlW and tlwy
bUH'lk into vomac ... $0 quiW afton I tMnk thoy do
cammuntoou: 1'1} vcmoe. But vory olton, I InCiU1, mev ate
Icol/uno moths filEngllsh. So they will talk about It In English

(liS, 726 739>

$: Itol/( tn Gloss is) mainly in l!fngllsl1# but "'WI} it g(}ts velY
(tiff/Clllt Of wllon tlwy start fif/MillO 0/ atgui'tJ{J tlley will yo into
tim vemae ... {In(/ I Iwvo my own poliGY, not a G/Jssnwm
po//(:y, But. wnen I Iwar that IWPllonlllY, I will klmt of walk
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Tho taillns in oaeh milp agaim;t tho broad Gurrit:uhllli (:lIWoorimj (luHGrilwu ah(!vG

reflect the number of tlmes tho toaehor Hf!Oko about her pnlGtiGo ill rulanou to that

eatetlory. For (lxIII.lplo, itl Helen's (T1) trttllbCfipt there were 23 tnstnuccs of hor

tlIlkirtH about peuagouy. "hrolJolt tno ~;ixmllp!) and with the wllim; ill o.,uh map,

prusences und silences within lind across tho intorviflwH bceume evldent. As tim

frequcncv tables below show, COIIWxt teaturod prominently ill both ox DET

toncners' interviews, a reflectlon of thoir difficult workill!) ooudlnons. Pee/ago{JY

(whi(!h moludcs approaches to teaching am/ltwmin!1, and classniam illtt'ltwtion)

was lIotieeahly more oorninant for teachers who nro trying to ~hift their classrooms

to L1c more communlouuvo ami I!l(luirycuoseu All teachers talked about

mattuunaticat (Ii'SCOllfS(} fOl1d specificallv tho mattu mattes fU{Ji'S/tH {lml symlwllc

101111) ilnd ESl, Issues, This was a tunction of tim scnu structured nature of tI.(1

int(lfviow: I pr(}b(~d those tssuos if tho teachers t1wl1lsulvos did not raise them.

However, of siunificlmGO was tllm far 1lI0W was ·;wd ill IOlation to ~SL by reacnors

3 ' 6, oil of whom had fully, or nlmost fully, African Glasses. The suenoo in tho.
two oxcDET touchers' lnterviews in relation to what I have torrnoo communication
on« culturo, was also intorcstinO. Jabu and Thamli did not discus»

«ommurucanen bro<lkdowns as attributahlo to a reloti(lrwtlip between

ueuununicatton and culture,

"l~IAn_lL~ =~=P=~~-=="~==t
14 :111ANnt~=,",~~::';;:"'-=.:1!..-:;::=':':!:.-:;~=,I~==;=;~:~===.='=~~::o""o=~

. .
Hl1



currieulum us relutional and as an lnteructlun between tusk uuuthcruuticul

knowledqe), lonrner, touchor and context.

Tho broad currlcuhuu GiJWnorim-i of tnat/wl11t1tictl/ laww!tI(/!IlJ, CO/1Wxt, WaG/It.'/,

/(JtuIW/~ peclaaollY ttho w/ati{)f13ilip betwoon teochiru; ami/mullin!}) uml/aIlYl/agc,

as well as sub -Gutonorios within ouch ()f those (for oxampte, ESL, motttomctica!

discourse and communtcotion) am those categories (If interpretation that arose

both hom tho form of, lind assumptions underlyin(J, uro interviow, ami the teacher

responses and discussion. caretut 'Iistoninn' to tlto data in tho light of tho field

of lanOlltlon anu rnathonwtics cducanon nSBiuwd the construenon of tho sub-

cutonortes lind tho oorwrntion of a 'map' (,If; in Figuro (i) presentod agaill hoiow)

of oacn teacher's lntervtow. The six toacber maps oro presented in Appendix C.

r:louro (i) A Rolational Viow of Curriculum
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CHAPTER 5:

TALKING ASOUTTEACHING: THE INITIAL INTERVIEWS AND THE
EMERGENCE OF DIL.EMMAS

.n lika thorn am some '<ids who arc. eally not good at oxplaining
themselves, and I dUI do anything to address that ...

(116,1166"1167)

1 INTRODUCTION

Tho teeus of this chapter is tho initial interview and what tho teachers consciously

articulated about their practice. Tho initiol interviews wore thus (1 \ vlndow into

what touchers know about their practleos in multiiinquul etossrooms. Wililo thoy

talkod about their praetleo in tllt'l' rofloctivo interviews and in tho follow"lJp

workshops, this talk was more within their praetlco stnee it was in relancn to

instances in their videos. Choir talk was more within what thov did, and with ouch

other.

This chapter analvses, lnterprcta and sxolains tho langlmgEHolatod ccmmonuuttos,

divoroencos, presences and suencos in tim six teaeners' initio I lntervlews, From

my porscecnve as rosearcnor, thoso rovoated how difforent contexts and
condlnens Oivo rtse to difh1font dllcmmns for teuchors as they go about tholr work.

2 THE INITIAL INTERVIEW AND DATA INTERPRETATION.

As dosoribod in ChaptOf 3, tho initial lntorvtew was scrnt-struetured, c~omprisin9

tnroe central qucsttons rotated to tho COi'toxt and mhos of tho teacher's school,

g(lnoral tasks and challongos in toaching (junior) seccnoarv mathornattea, and then

tho spocifi{~ languago ISSUOS eueh teaehor thought he or silo tacod, Tho tunotlen

of the first two quosticns was to crovteo a context for interpreting accounts

rotated to tho third (lml main focus of tho study. This structure ronocts (I VIoW of
, '
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As descrlbod in Chapter 3, thn Auqust workshop was tho last formal meotino with

the tcnchors. Whilo the overalt rcscnrch process was oxponcnccu as a

partlclputtvo ami intormative one for nil, tile overlav of Itlmlling in all additional or

socond lonOlidgo romalned elusive as teechors confronted tho wholo picture of

thoir touctnnn. Many of tim tssues dlseussod, while on lanounoo in goneral, worn

not necessarily spucitie to the context heino multllinjjunl. Thoro nuvertnoloss

rcmalnod a strong view that tho area I was trying to unravel was on important ono.

6 CONCLUSION

Tho purpose of this chuptor has boon to deserlbo tho entire data corpus and in so

doing provide a first lovet of descriptlve anti lnternrotlvo validity by rornuininu close

to tho doto. 'rnree Issues ornorno ovor find [IoDin: oxplicit lonounuo tonching; code-

swltchlnq and pupll-:» !pil discussion aro koy languuge issues for toaehors in

secondarv mathemattcs el.lssroorns. As 0 quatltutlve study, however, dcscrtpttve

and interpretive validity arc nocosserv but not sufficiont to support arquments and

claims modo. Thoro needs to also be moercncat validity (Max.woll, 1992). It is

in tho dotailed analvsts of tho initiu' interviows in Chaptor 5 and tho vignottos that

follow in chapters G 0 e that ditcmmu lunouago omerqes and is dovnlopml to

capture more effoctivoly tho throo tssuos in toaeners' knowledge of languogo in

their classrcoms described in tills chapter. Dilomma longuQ!)o becomes on

otrceuvo moons by which to draw morn oxplicitly on the seelocuttural thoorotical

tramo developed in Chaptor 2 and so onoago more sharply with tho research

quosuon nnd subsldlorv quosuens in tho study. Tho lInrnvoliino of the rosoaron

quostion lind Its sllbsidimy quosuons through in depth analysis follows in Chaptors

5,8.

NOTES
1 • ellvn enrolled in POntiJr\,duato mudy in 1m.l4. rcrhllm' their mvolvement In tho research

protect providoll il eoutoxt und Borne incentive for tho teachers to Wllllt to study further.
IIowllvcr, they wore an interested and profes!1ionally aenve groul) botere this study. Th6Y thus
might woll have como to further study anyway, ~i"ra. With 23 veors of tOUGhing bchincl her
ami an Hanoum deoreo. Imd no (iOSII{l for furthm formal 9tudy.
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ditteront tl1ill[1s: lik» Payiso saki: 'Y(IS, mow, wo wow
spoakli1{f in Tswana. Eddie stortad (..) ... (lauglJtmr. So I
won dol' wtuit would help htm got in ami CIWI1(Jo" would it bo
like lro 1I\'astrying to be bettor ttJlkiJ1lJtn [.:lJglisl1[111(1so on
and in fact £ld(/le was talking ill Tsors/taa/and so it is 1I0t llke
it was in Tswana. The OII1(,1/' bovs from £l(/t/ia's group sai!!
lIclclif) storto: in Tsvmna 011(/ because lie is tho tooiter they /w(/
to follow.

{W3, 241 289}

TilliS, just as Suo pointed out, pupils oro implicated ill and part of e~ttJblishmo

classroom culture and into(n<:tio'l processes. Both Thandl LInd her pupils have

strong belieta about tho value of English as InnUlmoe of instruction for

metnemarrcs, that it should be used, Tho80 twliofs mo implicawd in, and therefore

must be ~onsiderod in OflY work on code-switching, osocetanv at sontor secondary

leval, Thondi's aottcn resoarch thus provides n valuabto source of data for tho

study which was not sot up to in~llldo talk with learnor s about thoir viows of tho

languago of instruction in rnatbernnttcs looming.

Thandi, Suo and Holen have hod most of tho floor in tilo workshop doaortptlous.

This is because Clivo and Sam diu loss expli<:it resoeren-nko octivity in preparation

for tno workshops. Thoy nevortnotess wore full partlclpunts in tho discussions ami

thetr views have t.cen tnoludod in tho areas dimlllssod. It is worth pointing out

that Suo, Tlmndi and Holen oil onrollw. ot tho untversttv part time for further peat

grndunto study in 1993 and thus had a context that supported thotr writing (lbo'Jt

thelr work" thoy could build ttus i'ofleGtivo work into their G()lIfSO work. This may

ueeount for their investing 0101'0 time in preparation for the worksheps'.

Tho selections tho toucners brollght to the May and August worksliopu ogoin

brought out dtseusstcn on tho benefits of and constraints on: oxpllcit languogo

teaching; working in nne across languages; and pupiHRlpii talk in tI'o classroom

in tho loomins of mathomatics.
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Linked to this is tho arqurnent that in nrathernattes classes poor drsousston and

i'o~h)ftinome two difforont tasks, and thot reportinq skillB should not be loft to

CIHlflGO, but oxpllGitly taught. Too much cmpnasls 011 process and uupits'

nreanlnqs call tnudvcrten tly pcrpctmr,o social chfft'rollco by not rnakinH oxpliclt to

all kmrnurs oxactlv what is expected of thorn (Mou~:()loy and Marks, 1991). Pimm

also orguns tho specificity to tho communtoutlon skill of roportlllg matbematrcal

thinking n 992, 1994) I but ralsus tho tension that if such skills are modo axpllclt,

then thoro is tho dangor that roportinu becomes focused on tho form of tho report

rather than its substanco.

Tho dilommas of mediation arc ctearlv not now, nor unlque to multilingual

classrooms, Thoy rolaw quito clearlv to currlculum dilprnmns doscril)od by tho

8orlaks. Perscnnl knowlodgo vs, public knowlodgof loarning as individual vs.

looming as social and oaeh r:hild unique VB. children have shmqd etmructortsnes

oro 011at play in mediating tho school marhernattcs currieutum and particulmly so

in ctassrcoms whom teachers have tried to shift thair P(lUBgOgyto vatuo and work

Wit!1 personal meaningo, social interaction and dlvorslty. Multilinguol contexts bring

semo duemrnas of mcdlutton inm~Gopablyto light. The crucial question now for this

study is how and whether tho dnemmns that havo boon Interred from what

teachers soid mime to what thev do, How do thoy oct in tho taco of such

dilemmas? This quest.on is taken up in qenorel terms in the concluding section of

this chapter and is tho reeus of tho vignette in cnantor 7,

Linlmd to dilmnmos of mediation Is what I hove termed oxpllolt matnemottcs

/ol1gua!J(J toaolll'I1!J. This is Q ... tnttoOY cnnsctouslv dovoloped by toaehors whoso

classrooms recently ohongod from being hmnogeneously l:nglishcspoaking to being

multilingual, and one which thoy claimod beneftts oil loarners. They wore terced

to confront what tl\oy othorwtse tock-tor-nmnteo Q that tho pupils, trroapoetive of

spoken laflt]lIogo, woro not fquolly competent in enulisll. This divor.sity was

proviolmly hiddon in a soomingly homogeneous English-spooking class. Hero again

is '000(1 nractlce' that needs to be further dovelopod and snurcc.
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to each other about their mnthemutlcs and to report nack pulllicly on their

thinking, different expressiv» cornpoteneo is ncncod. WI1i1othis would be tho case

If1 any matlrematics class, ill multilingual sottlnqs it is of ton diffimJlt to work out

how hoth profiGiom~y ill flnglislt ami lmt!orswnding of rnurhomatlcs am irnpllcatud.

In more nnalyti(:al terms it is difficult to distinguish wll, nhor difficulties are

linguistic or eplstemle and how those arc related. Thoro is tlu-s toss of 0 tondcncv

to roduco difforonce in expresslon te tho 'ilmnt.e' mathemattcal ability of the

learner and more openrress to see it as ltnkod to lanOl'\lilO and thus possible and

nceessurv to act on in (l spoolttc way.

Tho multilingual context, whilo ~wvino its own laver of oornptexltv tprotlctenev in

tho languago of lcnrninq), thus alerts us to tho issuo {:)f difforcntiol eemmunicutive

compotence across lournors. This must bo present in any unti 011classrooms, und

sutfi"'iont eeqntsunco 110& not boon taken of it in resoar~h rolutnd to school

mnthemanes ref o 'Ill initiatives.

Chapter 2 arglled that f"vlll tho pcrspoctlve of soclal pruettcc tnocrv, mastery

entails ta(kino within and about a practtce, We need to eommuntcate to loam. one
loarning is about bocoming ecmmunteanvolv eompotont. If communleatlve

compctenco, or talking within (1 practice is a means to looming, then it becomes

crucial for toaenere to facilitate learners in this. The dttornma is how and when to

nett Premature acttens could silence tho teamer and prevent tho teuehor from

r"olly listO!)illO to the mennlnqs the loarnor is trvino to convoy (Jaworsky, 1991)t

On tlH:: other hand, dolayod modiation COl JO destruetlvo for tho loarnor and

eroato confusion in tho class. Whnt oro appropriato and timeous mediational

aeuons almed (It learners improving their expression of rnathemnttcnl thinking (their

mothemattenl longllooo or oducated discourse)? In Mercmr's terms (1995) how

does tho teacher assist tho learner in moving btlCk and forth oetweon tho pupils'

Intermal exoresslon of mathJmGtitJal idoos oml tho oeucatee dlseourse of

mathemattcs?
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Ex,DET touchers fact; what I eallod tho dilomrnH of (/eve/opillJl GtJ(//islJ vs.

(/ove/oping mnanti19, porticularly at tho junior secondurv level. Bm:mmo thov are

oi· or in sumo CtlSOS oven multilingual, they can HwitGll ill and out of EnOll!ih and

other main languages, aml tho manner and extent to which thuy do till!) SOWllS to

relate to mo contoxt of their school and to thelr own thoortes, Tllo nnuortance of

English, particmlarly in tho seeonuarv senoot whom tnOrf' is clwater impm:t of tno

mmhematical (engliSh) registor, creates u nressurc to teuen in eI1UIi~,I\ and ncnco

the dilemma for teachers. which tho litmature appears not to have mally

discIISSOt!. This diIorcmm rotatoa to, but 18not sufficlontly spociftml in, tho Borlaks'

personat knowlodgo vs, public KllOWlodoo duemrna. This rs tho dilornma over what

knowlodgo is tho most worthwhilo: tlmt which conneets with tho knower or tllm

which is moro public and doomed neeeed to bo known, 'tho expressicn lind

display of rnamemntlcat knowlodgo in a tenrner's main langUi.l!]O(hut not ~nghsh)

is probably more connected to tho knower than to mathemutlcnl English, but it is

tho lntter that is tho route to scholastic success and further politico I and oeenorme

access,

Tho problem of code switching seems to di8(1ppomin mo sonior secondary school.

How does this lmppon? What is it that teachers do? Tho dilemma ~If code,

switching (of dovoloping English vs, dovoloping moaning) is tho fceus of tho

vignotto In Chapter 6.

Obviously I tmd(H)witching uudlor tho oxtont of ElIolinh spoken hy tho teacher is

not an issue for Englir;IN.;ponking teachers who do not spook (In Atrtcan lungtmgn.

Thmw teachers, newover, race ether dilommas as thoy eenrrent tho othorwise

tukonoforcgrantod in thelr nurtlcular contexts.

Toscners who neve atrornnred to chango thoir poctot]ogy tnco {Jilommas that I

(mllod devr/oping mathematical comnwnir,ativo compete/we 'IS. nogotkAiflg and

dovOlol)lilY IfU,'{loing, In muitilingulil Ch:W;ifoorns wl1OfOpupils ere expectec to talk
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Whether it WOH about writinu (I W!Jt 011 papm, or 1I" a !)fOlJP, or dOlll0 a

muthomatlcal investlqution, these pmlnDooieal pructlcos carried with thorn cultural

assununtous about bOillU in a partiwlar school lIlId ill tho 1ll1l.lWll1tltic:s GI~I~;!l. TllOY

were GIOllrly nut ~imply about EhOlisll profIGioll(;y nor Illatllt'ntatil;<I1 ~,kill, hut about

meso within clossreom cultural precesses. Thoy wore sltuations where all tnroo

l.limCIlSiolls of mathematics t:].IGilillg alltl learnlllg in nlultilin!jual classruoms are in

interaction, and the mom difficult tJ mtorprot. They <;roatml what t;(wm to t

ditemmua of explanation (in contrast to dilemmm; I)f [Setion): is it tlw /aO[1utJlID

and/or tho mottiomotics vs. is it tho colture?

5 rJISCUSSION

Tho touchers' initial lntervrows (what tnov fhlld about thoir nrueuoes) reveal that

to a greater or lessor oxtent, mathematics teachers in Illultilingunl S()ttinns 11\S(luth

Afriea are nlro\,dy multilingual toaohers, By this I moan they nave (lcvolopod anti

are owaro of some pracneos and strateqtos to doal with and enabte tho lllultihnOllol

learners in t'wir mathematics classrooms. In relation to litorntur(l ill tho f;cld, some

nrucneos for oxamplo explicit mathemattcs lunguuuo toaching and oncourauino

public reportll1g in class in English, consntuto 'good eraetlcc' for all lo~,rnors. It

makes souse then thtlt those should be cantured, shared lind dovul()pod with other

teachers,

But practices always havo mutttpto (Jffocts. It was posstble to infer rrorn those

mathemauos teachers' accounts that in thelr multilingual contexts mev eon front

sltuationn that would othorwlse llO tnkorl,fof"orantml, and some of those srtuanons

produce onemrnas.

ThO (mommas oro oxpressed in languago that is different from the Berlakg' duomma

lafl[JUGgo. I have used lan[JulI[Jo that roeusos Ofl particularities of Inn[Jullgo and

mathomatics. It is important, novortbctcss, to oxarnlrto whether and how tho

(jrlonlmm, dOfJGrlbo(J 110m relato to these dovolopmJ hy tllo BorlakJ.
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Sa: Ther« am ttuc« who reouv Imttleci at tne Iwai11l1li)tJM tho vcu.
t mean tim fllst tlNUI tiki, one dIdn't realise this w.JS slIPPosL'ti
to /)0 a test tIm! etie just .cUi.u('liat it not kmHVlilg ~V/ltit to (10.
Slw hadn't walised tlu:<;W,}S a test an« that stu: must wtite tlw
answer« (!own. 1his IlOfflfiml mo. I was totaltv astOlllltlml.
Sumly Iwr lIlu!efstandJi1tJ c.ollltfn 't nov» lWfil1 that bot! that she
couk! vvtit« /10tllil1g' Am! when I asked Iw, fJ11t'said stu: atan't
knov« sn« was I1U!t1nt to wtttt: tim i.If1SWl'IS 'down IU!It" stu:
nonaoa this paoe with 1 20 written 011 ami tilt} penuy
dropped only at the end ami tnen stu: wm~ too SGatm/ to toll
me about tt... I felt tenib!e about tnat. Ami cince tneo, I have
been 0 tut nuue specific to moke StIlL' l~VetylJmly is c'/t,..u whN
t1wy IlOe(/ to (10.

These aro in8tancor. uf oommumcation breakdown. Wh~' {fir! they hllppon? Tho

t(laGhOlS' Stf1l90leu to IntmlJfOt nnd l'xolwn them and this pf!lnt8 to tho
GumploxitieH or culture lind commumcatton in mntnomunes classrooms. ~llO

olaborated lit ether points If1 her ifltefV;(lW:

S: I til/ilk tiu: tssue of s('comllt1/10uagc Icomil1[/ is a malone. I
moon tim IaN t/tat ki(ls am not umlcrstantlino all ttu: lan[IWJ[JE!
ttmt /:~IiI tlw (.~/t1sslOom,that Weir lan[J(Wl/(1 is nat tim medium
of tnsuuatian ... I mean sometimes: it moy btl JJwvious
(~du(mtk)/1alexperlencfJ. A child migilt look blon« /)t'C[JIJ!~t:tlmy
(1m not used to WIUlt you we dOil10 IiI Glass al1(l vou intetpmt
rlwl as them not unrlcf'stJf1(1iil[J (tile mat/Is).

(l1lJ. 809 e l~13l

8: Ag[JIil it is past experience ... because t/ley art.' usc:1 to li/hilO
IiI WOlds or dOlil0 eseroisos ,«. wttt: tho lilllostlgatlons it ts
(lilflcuit Decauso of ton tncv arc struenncd, liko in tho points of
aooamm: OliOS WhtHD them am lila} 1iV{' quest/mm. llach
question ts a real q(wsiion ..ma thfly t/link eucn Questioll te Hkt'
a one woni answor (/llU{JllSI. So fiv() mtnutos tater tlwy am
flin's/wel.

(116, 11 13 11241
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Furtll('lhlOW, and as ImmtiOlIP(j earlier, what w;_w also illwrostillO wa~; the ObmHlGO

of hoth lJIi~it:unmlU!lh:atioll (Iud thu lIomf for !litH!: ~xph(;1t tt~I.I(;IIIIlO III til(

illwrviow~; With the IiX OET te'lchl'18. Aceounts of eomflluniGlltioll lhffimlltio!J were

1I!1CfiilmJeither to Enulinh as lanllllll[tn of itmtrUt;tioll or to mathlmmticnl lallguaOf'

IHIt nut to what could be called 'culture and conuuunieutton' issues.

4.3 Culturo and communlcnttom having tho langungo vs. having tho culture

Three of the four ~.•'_II.f,hspuaklllO H'i)r,hew in pflvatu amI Modd C ~lelH.LJIH told
swript; of communicotlOll breakdown.

St It's laoguage as well. We utc« (wlwl) settin!! (:Iosses off 011
ilJvcsti[1ativ(~ tasks) to ('xlJlailJ it to til(] Sttl !J's in t(,II1IS td
OxplofinYI lilw ...»nat uo vou uo wnen YOll tu» oxplOlillg? \"ou
00 looldno tor sfHlmtlll)111 but you mavbo find other tluil11S
along the way, alUl you tf!' to.: we COli/till 't talk about
explowr.<i IiI history bcaaus» tlmy nadn't dOI1O fIlar we talked
about exploring an area like town Of ,1 new place for tile first
time lik(} tscnao! name) wnon you tust ,qor tlus» now Y(W
explore It. Slit it didn 'f really lIelp as on ona/o!IY ... I don't
think, it may tater ... but a lot of ttwm mavb» lust elkin 't
unclerstaml what \'\'0 wew saying ... I mean tim mUllt1llInl1lisll
I tlllilK may have boon {1 problem with tb» Sui 6 's.

(116, 241 - 2531

If: I am not slim if I can explatl1 them but tlwy IWPI1.m ... fot
mwmp/fl, ~'\'I)(Iitt a test at tho eml of a/!Jobm ... we (/ove/opo(1
a ·est where they hall to fievclop a pt1twm ••• the limo sqllam,~
tlmt form a T ... we sat that as t1 glOup work test so part of
the assessment was w()lkli1fl as a group eto, ami tlWI1 apart
tram SO/Vlill! and Iwmllng tn somet/lIim written as a oro up.
thov had to eXll/ru'n what tnev (Ilel as a orcscntattan to tho
class. Tho otllel' " classes m.H1119cd.My bri(/ow[J class atan'r
bomil to nonato tno tas~: and Wt.) naa dono throe woo.ts of
invest/flat/on, w/wmas tim otners Iw(1 only don» two wooks.
we tuu! done 7 " 9 investigatiuns al1(1 disCtlssoci, {Jroups.
explain on me board etc. nothinG. Iwtllli10, llotllinU, J1otllli1g.
/wm/ed IiI {Ji.l!]esof Iwthil1{}. flotlui}!] it was weua,

(111,6170632)



J: thut hi illtt'n'~:tIil!1' ttiev nat hlcJdfm?

So: Vm~. l'flpm:illlly It if is {1 01$/elmm ami uVlyy/)mly somns to be
t\l/Iy!il!l on tllJd wOlkli1!1 away ena tr is only when you t~OI1W
tlml look LII1C/tlJ'IU'tltl1 that Iittl« homl to Set} what is !lo/Ill! (111
ttmt yau tNlll!:u,I IJOlb1iJ!Jis !loll}!1 on.

lIlId lutm

Sa: As I novo s[lie/ it lUIS Ilwdt' one mow owtue 01 LWIiJtl (ttl/L'/LII
aoou: how you ptOS{.If1ttllinllS IWl,{Juso yall know tluu{.I will be
kids who (Jon't (lillie/statui (lV(Hythinl] vou soy. Wllt'/(Jl}S
borore you lust ossumc« that becauso kiels spoko 1J11!111:';/1 ot
home tlmy GOlIlll umlefstaml evmythiJ1!J you saki, but tJwy
aan't, (111(1havillg tim otlWf t:hilt/nw mere maktul you awaro
ttxn they tton': umlef.'Utllul the mote a(/Lllt WOlds mom owtu«
of lallgw111(J.

ThflSO waeJlmst expmioneo was that nxplimt l;:lngurlOUt~mGhingdid holp. and it

helped flvefytmdy. Pnnm (1981) and Mousoley and Morks (1991) atso odvo\mto

(lxpliGit teaching ~f usoeets of th •.) mathemotics fegiswr, and different nomos

Within matncmutical discourso.

But tho valuo of oxphcit tOGGhinUGUll iomf to a doop podagogiGol tension, and

honeo acute dilmmnos for tooehofS: h.Jlilmr m:mtll!d opproachos to to(lching and

loarnino mathemuttes oBk for fur n lore uppmtunity in crassroems for loarners to

inv(lsti(Jtlte und bUIld mnthonmtical mooninBs md for ronnners to listen to, tllllid on,

om! interact with tho moanmqs learners brino to [HHi moke in crass. 'fhis is m

tension with {}xpilcit muthemnticul 11InnmiOo and gonre teochinn and both, in

difforent wavs, aro about access ttl mathernancat nreecsscs and its products tor

elt Iearners (Adler, 19951.

Thoro oro atso strono imoqJrotntlons of eonstrueuvtsm thllt conttato or roduco nil

WaGlllll£J tolmmwmtlon ill !conwr's mC[lllhl!./,'makltlf). Fgr touehers who hold this

VIOW.expliCit tflUChilltJ will, in faet, prmmnt a parmlflx.
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opPIlt!d liP two quostions for teaehers. One (tim lam quote ubov(u relates t;, I. :.'

tho openill(l quote in this chapter f ..lilt! that is rot;ugllition that lanOl!agu h(llp is

neodmi. but mathematics teachors are not languago teachers. So, whom and how

do sueh skills develop? Tile second in when anti how to help with waYH of

spoaking rrmthcnmiit:ally' so tlwt as teaehor you mill listen GlIfofully to what pupils

oro trying to convoy (lhoir explmillO matlmmntlcu! knowlo<fgo), that you assist tho

noootiatioll llmi development of moaning with students Hnd do not block student

moaning by prematurotv workino on how it is oxpressed (thoir display ot

mamomatteut knowledgo).

"his loads to tho iSfUO of expllt:lt matbemattc« lan!lll{1{IO to;]c;hiIlO. or what eoutd

bo ptuClsod (IS tho dilemma of whell to wll, model nunnommtcot laf1!1uOllu vs.
when to mUon?

Tho need for explicit matiHlltll.lticul InflguflOo teuching was dlsGussmJ by hoth

Modnl C teachers in thotr lntorvtaws:

H: As YOUwero Wlkl;'UI somot/uilg smui« me .. .is the oseumuttou
that everyono understands Eng/ish ... you'll say ... I can't thlok
of 011 mwmp/o ... at palms when I givo an tnstructton, I wttte
up tho word 0/1 tho hoarel so tnot no-one ls unclear of wbn: It
is 011(/ I IWVD rcalised how many kitts from Engllshspeoklng
homes neve: knew ttuu word, tno one I wrote up was tilt: ono
I was saY1i1fJand that was /i}ter/'oril1g witll (Iwir mat/Is a lot ...
I COI1't think of on example, but it has /WPPf1l10(/ to me sovewl
ume«: Whero I woata nuvo assumed a few years ago 11101101/
whtt» class I woutd nov» just gono aueod and wllwei awoys
and now trecause t)WIO wore black chltdron I" my class and I
was wtiting up in (1 eonsctous offott to explat'n the £In{l/ish tllat
/ sud(lel1ly malism/ it was bOlwfittli)[I tho EnglJ:':;/J'st"Qakl:,'lsas
well.

(II', 404'42(i)

So: I think 0110 /wtl(;OS it mom witll tlu: block kicls 'cause it ls j'ust
so obvio (IS. But mere am some of tho otlu» klds who I only
mallsad aftww(1n/s w{~ren 't quito SUI'() wI/at I was on about
ami thev to:';/ ueen too scared to ask ...
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H: Tiu:problem (In group work with atscusston In any language,
report back in Engllsll) is ... if all your alscusston is in Zulu you
get to the concept tnen you can 't report back in Engli::;l] .<;0
you can't tIllk about it in En,q/isl1 'cause you never developed
it in El1glisll ~ they don't develop the English to speak with
This is a difficult cuesttatr- it con be (Iealing witll the problem
or ITmking it worse Q and now I want to be able to exp/ol'o it
turthrr, I am not sure which is bettor. If you start to try to
develop the Eng/ish while thoy oro reporting then you can be
puttlilg words in thot: moutns instead of healing wllot thoy
hove construed.

s: like thoro are some klds w/1Q ora (eolly not good at
(N(p/lJIi1ingtllOmac/ves, ond t don't do t1IlYtl1lng to address tnet
e«~eptto try to got them to explaln it again because tho class
/1a!."]'t (Jfld~mtoo(l. And tboy still do it badly, ami t/)(.11I say
can someone help I1lm?And by listonlng maybe 110 wiN got tho
ononce to cleve/(!p. I haven't spoken to tho Eng/ish teachers
about that but want to becauso I am SUf'() tllOY rove got
stratogilm M actually (love/oping a mom exact way of
Gom[mJl1lc(H.,~[J.

J: Ane! u;« would be! on ilnporumt thing to do?

s: / am wondering. I don't know 0 tlmse questions OJ'{) starting to
lJnsa" ••

(116,116601'176)

The cxaortonco of both those teaehore was thot learners cloarly huve dlfficulties

in oxprossing their thinking 0 but not just any thinking. It is SpOGificullytheir

mathernatlcal thinking. As is well known, mathematics is hard to speak (Pirnm.

1987).

rtrouo accounts wore from ccntoxrs of shifting pedagogy, from teachers whoso

podogoglGol pracnee Imet greuter emphasis on iournors' llleaninO"flmking and

included learners oxplorinH rnnthematlcal ideas and then shoring those with tho

whole class. It scorned that sorno learners nO()d help to express their thinking both

in English alld rnutnomatrcunv (or, in Mercer's terms. in educated dtsccurso). This
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and other leurners) (soo above 116,930,947), (b) encouraging lsarnars to use

whatever lanouage is comfortable as thoy discuss and develop mattternattcal tdoas

with each other (tho private space), but that when pupils report on their thinking

to tho rust of the class (tho public spacel this must be dono in Engltsl~ (1111,and

0) ropootintj tdcas in English in difforont ways (115) and asking learners to repeat

words ami phrases in English (112).

Strategies (a) and (b) arc common in ESL wuchino and acknowledged as 'good

pracrtca". Thoy are bound into pedagogical situations whom learners are soon as

active msantnq-rnakera, and hence given an opportunity to discuss their ideas.

This also accords with Lsvlna's (1993) research on second language teaching

developments tin ESL) that emerged as 'good practice' for allianguago toaclling.

The latter strategies ctscuseed above are more linked to traditional toaching

modes. Each strategy, of course, brings its own dilemmas lind those am dealt

with in the next sectlcn.

Tho questlcn migl1t be asked: surely all this holds for eu teachers, not only

mathcmattcs tnaenorst It docs. but If1 the words of one of tho teachers:

T: It is compllcattJd " tha problem is tn« mnttis. I don 't think tlley
have 8 problem vdth bearing, they do hear whet YOLIore
saylng ... BOGlwSOas I soid, when vou ore teacllillg they don't
soy '/ don 't lIn(IOrstalld' tim I:l1glls/1you oro speak/ilg. It is the
mat/IS you dld tilat tlley don 't understand. But when they
neve to say It • saying In El1g":~h, that is the proatem.

(114,452"470)

4.2 Developing methemetlcal communicative competence \IS. negotiating and
developing meaning.

As arglled eurlier, and rllcognisQd by all teachers, it is not simply tho English that

is tho problom:
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vlowod as lnevltable and nocessarv though 'unfortunate' thus roinforcing

Rubagurnyals (1994) claim that in contexts similar to Burundi, code-swtrctttnn is

tolerated ruther than encouraqed.

'thore is very little in tho literature that alerts us to the dilemma of codo-swttchtnn

for bl- or multilingual teachers in multilingual contexts, and particularly so at a

secondary level. As dis ;;ussod l~ Chapter 1, research on code-switching has boon

in bilinouul contexts, and mostly il~ a prlmarv level. Code"switching and trooting

lunguag(' as a roaourcc and not a problem makes both political and podagogical

sense. Yet, from what the teachers in tl1is study said, codo<switching in

secondary multilingual mathematics classrooms in practice is not strnightforward.

An obvlous question that artses is: dews what teachers say actually hnppon in

class? Do switches in and out of English occur as thoy have boon tolked about

hero? What are the purposes and tho effects of switching? Perhaps, more
'"

trncortnnttv, detailed research with teachers into their switching in and out of

English could lllumlnute whether and how such practlce facilitates and/or obstructs

mathornatlcnl lcarnlnq,

The dilemma of whether tho teacher should lisa a moil, languago bestdes English

in tho mathematics class (whether the teacher should code-switch) was obvleuslv

absent in contexts whom tho teacher was English"spoaking, and did not spook or

understanu Clny African languoge. Whilo tho domiflOnt strategy for tho oxcDEl'

to(lchors above was to LIse Gnd have learners use English as much as possiblo, this

practice was tnken-fcr-qrnntsd in settings whore the teacher is EnglisI1ospoal<ing.

What speaking strateqtes emergeci as these teachers tolked about mete multilingual

settings, that is, where the teacher is not bilinguol:l, and some or earners bring

to class main languages difforent from tho langllogo of instruction?

Strategies includod (a) being alert to pupil-pupil discussion that occurs in another

main languago and asking that thls then be explained in English (for tile teacher
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multilingual toc.1ching, that is, they engaged in forms of code-swltchinp. Their

strategy was to use Er1glishthemselves most of the time. But in tho lower classes

it was simply not possible to do so all of the time. somehow, In tholr view, this

'problem' disappears in the senior secondary school. The d;:omma apparent hero

is how to develop spoken Englisl) without jeopardising rnuthemnttcal understanding

in the lower classes and this dllomma emerges because of the particular

multilingual context: teachers and many learners sham a main language and this

is not the language of learning.

This dilemma is not only a function of educational policy of English as language of

instruction. Thore is a political dimension. For both Jabu and Thandi, pupil facility

with Erlglish is also about access: access to tertiary educaticn, 'to colleoe or

tachntkcn and there is English on campus' (114,495·6); and access more gonorally

where without English 'then tho child will land up the victim'. (114, 638)

The dilemma also reflocts the common sense assumption noted in Chapter 1, and

one that is reinforced by ths teachers' own learning experiences, that language is

acquired in USA. Thus, if Englisrl is to be acquired, it must be used as much as

possible,'

It is intOl'obtil1g ti1Hl Jabu chose to ro-expletn the algebraic language cf 20 • a in

English, end further that the explanation invoked what Plmm has described as tho

svrnbol-object confusion so prevalent in teacher explanations of parts of algebra.

2a as '2 books' suggests that 'a t stands for 'books'. But algebraic language is

such that '0' stands for 'a number of books', not 'books' I

That aside, policy advocating multilingual teochlna is in fact atreadv in practice

nero. Bio or multilin(Jual teachers can and do switch in and out of difforent

languages but fOGO a constant dilemma, pnrtlcularlv in the junior secondary school,

over how to davolcp both mathematleul monning and spoken English; over how,

when and for what purposes thoro she: • be codooswitching. Codo 'SWitC'1!flg \I'll'S
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it is better to have dlsousstons in English bocouso thoro are other lallguuoos in tho

class bosrdos Tswana,

Tnandi discusses their reactions and responses:

None of tho students agreod that thov usod Tswana denoerat !IY ill
thou discussions. This may bo because thoy know that it is poh('y of
tho class that during tho maths period all communtcattens must bu in
English. (Sotati, 1994).

As discussed in Chapter 4, Thandi and hor pupils me mutually implicatod in tho

view that English must bo spoken.

As a result of her action research witl, 11mpupils, sho g(ms on to express her

dilemma in rclatton to nor pupils' eode-swltelunq during thotr group wor«,

This is a dllemrr a because U3 a moths teacher I would like to have my
students to unccrstano th muthomattect concepts and at tho same
time to novo thorn muster r:. d1iGhas a languago, esoootauv that thoy
loam marhornattcs in English. Grnsping t!)e concepts might moan
anowll10 tho studonts to use tho Im1tlllllgo they untlorstund better: 11\

whiGh ease tlley will bo free to eernmunteoto in thoir groups althouoh
the usaqo of English will not unprovo, On tho other hand if thoy oro
torccd to have their etscusslon in Englisll tiH~ymay ouhor not do as
roqllirod or thoy may withdraw and not comnlUllit~;{to onouqh in thew
on'ups. ISotmi, 1994, p. 189)

Hor roeonunenouuon. for hor own and others' teachllig. is thm pupil i)upil

disGllssion should tuke plm:n III tiny lanOlliJOO out 'reportuiq bCIGk', tho shoring of

group or nnifocI work in tho puhlic domain of tho class, must be in English.

Moreover, shu rotlects on tho kind (If tasks that arc approprtato for group

discussion. as woll as how to ornanic;o groups for prmJuctivl) ami construcnvc

functioning. As dl~~\.lUSHmiill Chllptm 5, tl109t1 nrucneos uru now w('11 mltuhll::ihot!

'nom! prncnce' in langllaqo (;IIISSOStlinrtlsolv{)s.



T: I thin« so .. f would llko them to speak English to eact:
other so thot maybe wtion vou speak to them c like you
wI'll notice when I II them to tile board I novor say hey
you ... because I triad that ... and when I torcod them
to talk then they IUJWJr wanted to come up tront. So
then I fait thon onlv tim some fow will come up. Thos»
tlWI feel free to talk and others are not. Also it wosto«
time. Like I tnouqht of trying ana then I thought
someone will come up here, write (lawn l1is solution and
not see at}ytl1ing, anti then do you w<1it? Do you
Interrupt? So I dtdn't want to try. TIm! I:'; sometluilg J
would tovo to Improve whet} they go up ...

(VI4, 49"8"'1

This artteutaroo viow of tho lmportanco of English and its conststent use in class

.n Thandi's ronocnvo interview supports what she said in I\u initial intorviow

(Chapter 51. But tho roality of hor losson, that is. confronting whot 81w tHlW in f\ur

vtdeo, interests her and sho selects this us an uroa of ueuon research to undortuko

Gnu share with us in tho workshops. Sho writes about nor action rosoaretu

... during tho rnnths poriod, students oro expected to work 11\ English.
this has boon policy in my class stne« I started toncl1ing them; I
always thought tht.lt thoy praetlsod it, or at toast I bhould soy they
gavo me tho improssi, 11 that thoy do. Tho video, however, roveatod
that to me during that particular period. Ton nroups out of twolvo had
their discussions in Tswana. Zulu or street longllllgo (TsotsltGoll. TillS
raised a lot of Questions in me: can't tnov undorMand English or
deos cernrnunteauon in E1nglishrnuko it difficult to have a otseusston>

(Sotatl, 1994)

In her interviews with 11mpupils tsoo Chaptor 4 for more dotanod (jpsenption) sho

asks about thetr Tswarm ami/or Zulu discussions, al\(i tho pupils, rather

defensively, blame each «thor (for examolo, 'he started ... 'l. or suggest it was 1.1

'slip'. Thoy soy that English use is bettor, (living tho usual raticnaltsanuns: wo

need it for work; wo are exumlnud in tho finnl examtnatton in english. They also

~Jh(\w a GOIH:t)m tor fairness III a multilingual classroom. POintino mit to Thnndi that
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TIHHHii'S own action rosnarch tucused 011 pupils' Go(h>~iwiWllinn and !lllS been

described in Chapter 4. It is intoroBtinu and iliumilHltinn ttl elaborute noro as this

locates and contoxtuausos tho omsodo in 'flwndi's practice ovor time.

In her initial lntorvrow Tlmnd' states that sho oxpcnencos dittl(;ultios tom:lllng III

English 'mostiy ill the lowor classes'. By Std 9 pupils have come to value English,

understand tho access it prevrdes and oven talk to each other in EnoUsh.

J: And tn SUI 9 'yUU [Jet tnom to talk to each ottu» tn !JIOllpS?
yes? ana how do they talk?

T: Tiley talk in Eng!ish! yo:", ill En!llish. I til/ilk soma oven f;IJIHlk
English whon tlwy Uf(' otono.

(114, 561 565>

However, tho vtdeo of nor Std 9 1(ISSlH'S rovoats till' CUlltrlllY. After uO!lllliontil\O

that suo talks too rnueh, and tllm thi~ is partly because she WtW nervous tho first

day, she coons her roflfwtivo intorviow witli nor noticing nor pupils am not lIsinO

English when they are working tonother,

T ... even tllough tho tape is not clear I can neor, but some
Of/WtS am Ullklilg in Zulli Of tn XIJO~;a and I can 't /WOf wlmt
tlloy ate saying ...

J: And is that usuat?

T: I only noticcd it 101 tim Ikst Unit} wbon I wawlwd th« vic/co,
not OVCI1 tn tlu: tosson. Because wno« you tlot to them tlwn
tilOY soou« lmg":~I1.

,I: Is tlMt a probtam?

To' I tntnk tilt'\! lHwfl to tllltflHstaml. so tlm/r own Irwgllo!JD is
usotu: 8l1t I th!ilk it I:~tmputtant for t!Jem to pnictio» El1flll:-;b

J: So would you want to challgo wluu tllt!y (io?
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as it is. This is rouirorood, though with loss fruquoncv, by l\lIving pupils

themselves explaln 'why?' in their public; rosporees to nor quosnons. Her lnterest

III rocsonmq is also cvtdont III tho episode below whore she clmlloll!]os pupils to

resolve for themselves thelr GOllhl~ll1\n suggostions tor tho nmaflinn of Iat most'.

In two deublo tone-hour) consecutive lessons obsorvod over two days. Thandl first

prowlfls a number of related linear mequannos to bo drawn and shaded. Typically,

a number of pupils had not ecmptetod these as nomcwork preparation ond so tnno

is taken in tho hour for thorn to do so. Hero Thandi oncouranes pupils to work in

pairs or groups and moves around tho class assi8tmg and prodlhno where

necessary. Sho also mamqos in thiS tune, to uave wholo class roncctron till tflu

solutions thoy had drawn. Hero a pupil is oneourunod to tho oot:.rd to share lus or

hOTwork, and others are invited to comment. Within tho Gonmraints of 11mlargo

Glass, Thondl IHillH.lOOS to msert elnmems uf mteracnvc processes into hm

wuctllng. (3mphing inoqualities occupies tho time In both poriods unnl tho last ten

mmutes of tho second poriod when the onlsodo (p. 1941 tokes plat;e.

3.3 Language

Thand! und man\! Ibut not all) plJPils in nor class oro Tswana slwnking. As

d(;~e.ribodin ChLl~_(If G, thoro is a 8trt.nu I)ol~tlcal «onunrnuont UlllollOm a numhor

ot teucners on tho staff III tlus SCllool, to GondllGttnO ull tol:l('l\illfl In I!I\Olish.

Ttwndl is part of tills Omup of tenehers. This eornuutrneru tu 1I8il10only ElIlOlish

If) GlassGroutos ditflGultios anti G!lallonOl'B (illonmHIB for Thnlllh.

3.4 Codacswltching by puplls

Tho cplSodo that will tm oxtlllliiled ill tlus ehllptor is fmamod 011 ure mS\1O ut eudo

sWItr:hing by tim war:llel. As Ndayipfukm\liyo (1994) IlUS llfglmd, 'r.O(I~Hiwitchinu

should bo \l rUSOllfGO for b th plipilfi lind reachers'.
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multilingual classrooms. Tllo ootsode is neither typical of Tlmndj's practlce, nor

row (Erickson, 1986). As discussed in chapter 3, classroom data in this study is

in tho form of snapshots of pruencn. Tlto episode in ttli!; chaptor (and tlWBO in

cneprcrs 7 amJ 8) arc sploctod because of what thov oxomptitv and illuminato.

3 THE CONTEXT

3.1 The school and class

Tho oorseoo that ISdescrIbed hero occurs III Tnandi's (T4) t;tandurd (Std) 9 (Grado

11) mathomancs class in a largo black state seheol. Studonts do not have thoj~

own text books. Thoy do nave note books, Thoro is (I hlaekboard, eMlk and

onough (IOSks and chairs. ill '1"1 is no ether equipment and tho Willis of tho

classroom am somewhat bam As mennenod In eMptor 4, attor tho crass ,(handi

tolls me that tho day betore, students removed political posters from the walls.

The class has 56 pupils, but about one thirtl are not present on tho day ot tho

episodo, Tho absentees worn most Itkoly at tho funeral of Q student from 0

neighbouring scneel. Disruptive ahsenccs from scnnol were not uncommon 'n

Thondi's senoet, In her initiolllltorviow, sno talkod at IOllotil about tno {iitflGlJltios

of toaelling in (1 highly politicisod schooling context whore teacher dernoruusutron

had sot in, dlsciplino in the youngor classes was difficult. and mctlvanon of pupils

of ton soriollsly IOGkmn.

3.2 Thtlndl's npproach

In her initial interview, Thandi expressod her concern tbat l10r pupils loom that

mnthomatics is smnotl1!i11g 'you reason anout' mathemattea is 'not ruins, it's

rousons'. Thill view 01 mati10nHltiGal knowlocino is rofloctod in her te[l{~hino

nracuoo. For exampte, as 8110works With her pupils to plot POllIts to work our tho

shading of linear inoquality omphs, sno continually explatns 'wIW' tho shuding is
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tenrnors, to their access. throuqh rnatnomntfes ami Enolish, to turtnor oducation

and tho workplace. Thirdly, doeisiOlHllllklflO 01\ code switching inter-relates in

complex ways with tho mathemattca roqtstor on tho eno hm1(j and Its msortion in

school mathemutical dlscourses on tim other.

'rnosc assertions will bo instantiated and Hlumirmtod throuo" an analyW' nurranve

vignetto (Erickson, 1966) built from one eptsodo in Ot1O multilingual etassroom with

ono teaetrer, und her reftectious on nor teachinq.

Tho chapter eemmonees with a briof methodological comment. Tho context m

which tho cmscoe OCf"Jrs In men doscntmd. Tho episode, observanons, rcnoeuens

and dtscusston follow. This structure is to enanto and enhaneo tho fomfino of

oplsodo in tho context in which it occurs.

2 BRIEFMETHODOLOGICAL COMMENT

As discussed in Choptor 3, much has boon writton about tho comploxlties of

mmlysil18. vulidatino und roporting qualitativo fiold research (em~ksOll. 1986; R~hO,

1962; Hitchcock and Hunlum. 19S~: Maxwell. 1992, Woo tis, 1985), ~rlt;kson

fOcomllloncls 0 'loop to narration' as a way of stirnulatiuo enulvsts of tno mass t)f

datu that couects, with tho lnnalytif: narranve vi(1llotto' b!Jlllg tho foundation of an

offoctivo ronort of suen research.

erickson also mOllos that tho SIOrtifimmco of tne selected viflnetto noods to lie

(mtnhlislwd in rolatton to the doW corpus and tho study as u whore. SiumfiGaneo

is not Internal to un lneldont or episode, but rather in its instantiation and/or

illuminatIOn of nssorttons in reiutton to tho study as a whcto.

Of tim touenors interviowod it 18 Tll;'Hl(j1 whu mom oxplit:itly t,lk!lH up tho I~WUO of

ceuo switchinOI unci tIl(' ,lpiso(io setccreu horn exornphftos and Hhllnimnos tho

dtlomrml of (:0(10SWIH:1l1l1(lan part of tho throe dllllolHlional dYlltlmll: ut play in
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Go'10 switGlling oven at senior secondurv lovet. 1'110uplsedo used here ilillstmtos

a teacher's acttons and rofloGtions III relation to switGlling in and cut of the

languag\) of instruction (Enqli.,Il) and tho main lanuuago (Tswana) of most learrrors

in her otaee Tho chapter dlscusses tho teacher's actions and those of 11m pupils.

Thoro is 1\0 actual codo"swHehing in tho narucular opisod« nxamlned hero.

However, the tnaoher's refloctions on this parneular OplSOUOtIIullllflato tmw and

why silo works with m(lthmnatit~ai english tho way that she does, and tho offm~ts

of hor acnons on learners' tntemretanons of her mathomatteat messaqos.

I novo also argued that teaching and looming mathemattes in a multilingual

classroom noods to bo llndorstood (IS a thrmHJimonsional dynamic: access to

English, to mathernatteul (tiSGOllfSO and to etassroom cutturo toducatrona!

dis()OllfSO). This con be understood as Itlonogino ccdo ,switching (in tho sense of

changing lanOllogoS}, mgiste" Gil(lf)gOS lind dlsecurse (in the sense ot working with

both mathemutlea! und ordinary Enolish, and with both evorvdav lind HGhool

mathemauout diSGoursos) and hroauor otseourse clHlI1ges (in tim sense of spoctnc

classroom or oduGotlOnal and henco cultural processes),

In this cnnpter I will argllo tl'o following: tirstly, while Godo"swltching by both

tOUGher and learners is mguubly u moons to improVing tho quality of pupils'

mnthcmatteat loornino, codo"SwitGlling in a multilingual classroom is (1 complex

activity. Nevertnotess, troating tho multilinguol classroom as a roSOlJrCOand not

a prchlom oHors possibilitios for improvod lel1rnino. Tho dilomma of code,switchino

is thus not u matter ot whothor 01 not to SWItch, but ruther when to t~wjtGh and

for what purposes. Socondly I 11\ tim South Atrtcun eontnxt Einnhsh IS tho primary

InnOliago of oovornmont and corrmorco ami romams tho most prostigious of tho

now olovon ufficial Inn[tlluoos. MathmnntiGS teachers' doelston Inuking nnu

praetteea oro hoavily GOflstroirlOd by tho politiCS of access to mathemanout english.

Vvhilo thoy see and express tho vatuo of code HWltGhing, that is. (\180 usinn

IUIlHuaoos other than ~nBlish in mathemattes cia: ,;,l'}i to assist IlltJ(lflinO rnukin{j,

tlus pmldHlltllGnl lIIHJUfstnndillg mteructs with }itronn politir~(11 nonls for their
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CHAPTER 6:

TO SWITCH OR NOT 'ro SWITCH· THAT IS (OR IS THAT?) THE QUESTION

1 INTRODUCTION

In tho following chapters, I use tho language of dlremmas developed thus far to

probe what teachers do and so etaborete their knowledgo of their praences. E"wh

chapter shows how context and culture create each other through a particular

teacher, the particular context and the dynamics of working in complex

classrooms. Each chapter slmuttnnocuaiv servos to develop dilemrna IUflouOgO in

retatton to mathematics and languago.

enactor 5 arguod that, like all touchers. rnnttiomatlcs roaehers in multilinyual

classrooms faeo tensions that can be oxperiol1God as drlemmas as thov go about

their work. Moreover, difforent contexts give rise to differont dnernmas. In

particular, mathomattos teachers who sham a main language with many learners

which is diffornnt from tho IOIl(luugo of instruction (this is tho sttuauon of most

touchers in ox,OET schools in South Africo) taco tho dllemma of '({ovolopmg

SPOkOClruathemuttcat English vs. onsuring mothomQti(;(~1meumnu: 0r, whether or

not to codo-swttch [usc both English am! tho learners' main I(HlUUOrrO).

In oloslng etseusston of tho dltomrnua that omergod throllgh tho toaehors' initial

intorviows in Choptor 5, tho following ouosnon» wore pusod: what happens in

prootice? How do teechcrs IlHlIHlgO their dtlemmas in prncticol~ What have

teachers lomnt? What might oo tl~o effects of thelr actions on tho mnthomatteat
knowledgo mace aWliloblo? And then, how and in what w,IYS are toncnors aware

of tho!!' actions and tho ottects of tiloir actions?

This chaptm oxplores and otaborntos tim dilemma of eodo switching in a socondarv

matnornattcs elusseoom and exorruncs tl10 dilolllllm teachers f\H~O in rotanon to
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1 • 'this takes us into tho debato in lilll!JlIOt!C tCOGhinOon tim di~JtinGtIOllbetween (lcquir,ition and
le,unill!] G how much. or what JhHt1Jikind of tilnall,IUo rHOoc(Juircd and what ill teamed, i.e. a
function of tnstructton (Bokor, 19931. It is beyond tho scope of thia thesis to enter into this
debate.

2. It is important to mid here that ~'n!Jli!Jh,spo\lkingwhite South African teachers 011hod to study
Afrikaons (tho other officiolloll!JU(lgO in the opmthokl era) and in this sense thoy are bihn!Jual.
However, fow, if any, learnt a vernacular (indigenous African) Innauu!)u.

3 • In dtseusslrm with Dr II Jenks, English methodology lecturer at tho University of tho
Witwotersrond.
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rnultirucial aruuo tho benefits of oxpllctt lan(Jtlaoe tOuching for all their pupils. In

relatlon to lenrnor-eentredness, however, tensions reside h(:1'0on how both to toll

(bn oxplicit) and to create opportunities for pupil crentlvltv.

But as has boon argued throuqhout this stlldy, teachers' knowlodgo of thoir

pructices is more than tlley can aelf-consclouslv urttculate. Clearly those accounts

need to be related to actual classroom preettcoe, to what th teachers do. How

do touchers OGt in tho face of the dilemmas doscnbcd horo? How do thoy manaqo

tho dilemmae thoy foco? In Lamport's (1986) terms, how are their netions slliJpod

by tho practical and tho personal, about who tim teaehers oro at particular

moments in thetr partleular practico?

And the Berloks ask:

Will teachers o))ongo their patterns ~ eo-errnnato and ratlonullee thorn
more carefully if they become aware of tho trudc-ofts lmpltctt in tliotr
classroom behaviour (SiC); both tho trade-ofts ropresoeteo tw each
dilemma, and tho trod(Hlffs amcnn dilemmas?

(1982, p.1661

Are teaeners' notions in tho faco of dllornmas defaults to dominant pruetlee,

resolutions or transformations? How oro such actions undorstood by teachJrs?

00 tnuchors usc 0 mngc of strutontos as they make choices in tho face of

dilemmas. Am these cholcos tacit or lntorrnod and consuloust Or oro thnv fall"

bocks to tho familiar?

Tho next threo chaptera eueh fOGUS on an incident in Q classroom nnd attempt to

answer those cuostlons while slmultnnoouslv dovoloping dilemma langllago.
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explain their occurrence: a.tempts to communicate are through lanquaqe, and in

the classroom, through a great deal of, but not only, verbal speech. In Vygotskian

terms, language, as a bearer of meaning and motivation, is imbued with culture

and history and hence not ecsuv interpreted by tearners with differont cultural and

historical e. ~)orioncos to those that underpin classroom mathematical processes.

Practically, however, these Incidents wore difficult for teachers to explain and

understand. They point to a dilemma of explanation for teachers that I described

earlier as: Is it the language vs, is it the culture? And as a dilemma of exptnnatlcn

it does not fit with the aortaks' dilemmas. Again Incidents of 'ccmrnurncatrcn

breakdown' are absent in tho ox-DEr teachers' interviews and this suggests either

that they are somehow illddon, or that in such contexts, this kind of

communication breakdown is sirnply absent, Video data, reflective Intervtows and

workshops, unfortunately, did not provide sufficient scope for turther exploration

of this dllamma through a f-.')cllsed vignette. It clearly L:ian important aspect of

working in multilingual mathematics :' -isrcorns and requires further study.

6 CONCLUSION

The complexity of t€Jtlching and tile inherent tensions in tho tetlctlif1rHoarnino

dtaiecttc am such that all teachers face dilemmas, Detailod and systematic:

analysis of teacher accounts of their mathematics teachtnq in diverse multilingual

settings rcvoaloci that touchers in difforent multilingual contexts face different

dilommas, thus supporting the notion ()f toaching as a soctal practlce, Specifically

teachers in ox"DET schools face the dtlemrna of ccds-swttchtnq. They need to

ensure that pupils understand tho mathomattos thoy arc trying to teach and that

they develop their english. Touchers who have triod to make thoir classes more

participativo, cernmunteanvo and inouiryobosod face complex dilemmas of

mediation .. of moving effectivoly between laarnors' more informal oxprusaton of

their muttiemartent thinking and more formalised school mathernattcal discourse.

And teaebers in schools that have suddonfv ami rapidly become multilinqual and
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Two intmostillO lind difficult questions mise from this 'good practlcc'. Tile first

is whether tho sncnccs ill tho ox DET teacher accounts sungost that uspucts of

diversity an! hidden ill the HlHHllillOly homoqonoous black classroom? This is

something to explore. It rotates to tho question tho Borlaks ask about whether

and how teachers treat pupils as unlquo or with shared charactertstlcs. that is,

whether teachers act difforently towards difforent groups of cluldrun. What is

interesting is that the Borlak<l ask this within a multicultural context.

The second is tho deep tension and paradox mcnrtoned hriefly above. Learner-

centred curriculum initiatives with their 1'I10ro uernc crane Ideals of listening to

learners, of croutlnn space . r tholr croatlvltv and rncanlnq, of loss nuthorltarlnn

otassroorn nraoncc, require tc,l..:hors to stand back mora. At the some time, such

classroorn uroc=ssos rely on communicative competence in learners us moans of

sharing their ideas with others. Tho tension ls that if communicative competence

is to develop in mathomattcs, and this is equotlv important from the perspective

of democracy, access and equity, then it requires mediation in general and oxpllctt

lCm:hing of mathemetlonl discourse in particular. Tho dilemmas lntorrud from tho

teachers' interviews are in support of a sociocultural porspoctlvo where tno

teacher's role is undorstcod us enabling toarnors to travol across bound.mos

between knowledge orecs. What arises hero is tho more specific mediational

dilemma of wnon to model matlwmaticallangLJago VS. when to uston, and this is

tilt} focus of the vignette in Chaptor 8. Here ogain is the personal knowlodno vs.

public knowlodqo dilemma in a form that focuses on both langullgo and

rnuthernatlcs slrnultancouslv.

Finally, some of tho touchers' accounts clltocorised as 'culture and

communication' revealed situations thot point to tho lntorncttcn of English

proficiency, mothornanont undOlswnding and classroom culturo. None was

nttrtbutablo on thair own to any one of tho three dunonstons of tho dynamics of

mathematics learnlnq and toachinn in multilingual classrooms. Those were otenrlv

incidonts of communtcutlon breakdown, ,,\lithin a social thoory of mind, wo can
'. -
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T: (still talking about arooter than etc at tho end of the lesson)
I thln« at tho 011(1thov were just guessing, becuuso ana of
thom said 'groawf' than or less then' ami then I sotit 'OK, flow
would we write fllat?'... Tlw next day wo stllllw(1 problems,
Tlwy still felt that 'at most' was 'greater than', even when I
started to try to connect it to 'not mom than' ... I tnin« it is
somothiru; about 'at most', and thev are looking at the word
'most' and 'most' means 'mom' 011(/ so thev want tCJ write
'more than ', (J It is not lik(} 'at toast', because riley use at
least more ...

J: Do you mean I;' thotr everyday language?

T: Yes. The next day I utoa to explain tno connections botwocn
'at least' and 'not toss than' and 'ot most' and 'not more than'
and than 'loss then and equals to', et cetero, but Jeromtot:
was stiu not convtncod. Tlwy (Ion If just accept" they want to
untierstand ...

(VI4, 522 5Sl)

Thandi and I do not explore tho dllornma of whether or not to modol nu-themuttenl

English. that is, her mtentlons in rotation to modolling through ronoutton. As

arroadv noted, the languoge of dilemmas only omergod of tor those ronoenvo
intorviows. Nor do wo explore her shifting into tlln ovorvdav. Perhaps this is as

much a function of my own commonsense at tho time of tile rotlocttve interview

c that the shift intv tho cvorvoav could only have Imlped ocntoxtuauso tho

concepts.

ThancJi is adumant thut her slliftino III (ll1(j out of English and Tswana tho teacher

codo=shifting would not have helped. TIIO mathomnncs rontstor in tho Tswana

Itlnguogo hod limitations ('I would run out of words'); moreover. rosonating with

what she tutor finds her pupils 811'111\0 ill tlwir inw, ViOWh with nor, tlus wan d

muttilinqual, not 1I bilinoual class, so her switGhinO into one other lanOliliOo is

nrobtomnnc.

Her usc of tho tabla, and tho manner in which sho did so, was plallnt'(i it had Its

purpose it was not a result of spontunoous uotton in tim classroom nor lock of
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a little difference. t bove to usc t1 long sentence tor '{}f ~!at()f
then an equals to'.

J: And tor 'M most" {I/1(1'at toast'

T: Ttun is going to bo probtom to say it in Tswana, 'at most' ami
'at least', That Is wily I talked of 'not more men' ami 'not
loss then '. I fool if thov resort to Tswana, then, whon tnev
come to those terms what am tlley going to do?

J: ... oven Engll:.,,, spoakors battle wttt: tnoea terms. (J Would it
Iwlp to oxototn tno idea in Tswana and tnon shift to English?

To' I think if I Wc'1S to (:xpkJinlil Tswana I would run out of won/so
And tor my mixed class it would also be o problem because
not everyone .",.onks Tswana. So must I (/0 it agail11n Xhosa
and then Zulu? I would (/efli1itely run out of words ami go
boc« to El1[//ish For example, I can L'Xplalil it ill Tswana but
if I am tryli1g to say 'at most' I would say something lilw 'tho
limit is this' ... I woutd OXplDlilwhat it moans but tryinJI to lind
words to say 'at least '!' ...

... wa still had a probtcm witt: 'at most I. 'A t least' wasn't a
ptobtom because I said you can say 'at toast' Of' 'not less than'
then I () I dkin't say 'not more thon t. I didn't say 'at most' or
'not more then '. 1just did 'at most I ...

"I: I won(/olOd about ttiat, why yO(l .ttdn't link 'not more than'?

T: I started with 'not more t/1I111'but plJrposofully felt mor if I did
'at most' or 'not mow tium' touotlu», men /wllwps thov
woukin 't romember ',·t most' ana they would cnoos« to stic«
to 'not mou: ttuin'

... but you see my probl()m? Ttton: (J in tlw mk/clle of that
gfClUpis Nomsa, ami sho I:" Zulu ami I (/OI1't know IlOw much
tswona suo umkustunds ... like 1con underetana xnosu but
tllom are som« wonts ... so there is a probltlll1 if tlu: otlun« are
all ttuont Tswana ... most tho school is Tswana spo,1king ...

(VI4, 1 I (i 160)

1'IHmdi tbus has (I Glom justifiniltHlIl for sottinn out tho Whlo us Him (imm as woll

IlS tho oroor sho puts into tho task. Sho also attributes contusion to previous

ll1110ningspupils uuvo for 'most' as linkmi to 'moro:
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chalns or scaffolding that Thandi builds uro only partially or initially holptu]. As

thov intermix (thu evorvdav, tho tn!)lol confusion sots in.

It was abundantly ')f that, as tho soauonco of teacher lod questions uovotopod,

thoro was more and more guossing and confusion, perhaps illustrating tho

difficultios (If managing tho complex dynamic between access to English, to

mathematics ond to classroom dtscourso. tntorosunulv. Thandi loaves them with

their uncortalntv and confusion. RofloGting hor concern for 'n-asons not rules' silo

asks her pupils to take some rosponsibility tnemselvos for thinkillt) about and

working out mcanlnas for tl10 next dav, and rominding thorn tnat silo has provided

a context of moaning to assist thorn,

G THE ReFLECTIVE INTERVIEW

As mentioned. tho rotroonvo uuorvtews were opportunities for toacuers to roflect

on and justify their actions, Thoy woro cpportumttos for thorn to talk more abollt

their praottcos, as well as opportunities for moving between tacit and arncutatod

knowlodge.

Whilo Thandi's opening comment is that suo tatks too much, her immodillte fOGUS

of attennon is tho use of tho learners' main languagos when they aro workino in

tnorr groups. Her rottecttcn moves quiGkly to ihGludo tile (flffiGultl()s (Jf not

doveloping English in tho mathemattos class in tho lonn run. As dos(!rib()(1 in

Chapter 4, nor mOlllllents mcludo tho lilrutiJtlons of till' Tswana lanlluago

GonvoyillOmathamatical IllO,lnin!)s, tho mllltilinguni naturo of "or etass, and hence

oQuity iSSliOS in switching into one otlll)r IllngullUo.

To' ... in 'rswan: it becomes 0 prob/mll /)OCOliSO(J (JIll (J likH if tu:
()xpll1lilS til 7;O;I"W1/W, tluin who» it COI1WS to ttio (tt.J1I11S?

unctoa.) our kll1!JUIl{IO is unique: .111(/ when you GOme to 'at
most' awl at least' then what are ,/0(1 going to say? For ill
out 1t1I1UU£1{lO, 'gmarar 11/1(/ ouuots to' on« 'greatm' () tbei» I~,\
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In relation to the content of tho intOl'HGtiOllt TiwmH appoalod to owryday S1tlHHltlllB

to provide a context of IllotUling for tho eoncepts, and at no poult sWitched into

Tswana. Sho also uses a table to summarise the rolationships between tho

contextual meaninq, tho concept ill words, ami tho symbol!t! form. I fetn,lIIled

curious as to why she joinod 'at loastl and 'not less than' in tho tabto. hUt split

lot most' and 'not mom than', I thought this might nave ccntributed to tno pupils·

confusion that bocuusc 'at most' was split off it noodod to have a difforent

symbolic form. This unprcssion was reintorccd when I 'otiGod that JRlf.IIIB IB,tmHy

vonmteered tho answer 'equals'. Tills response made little sonso in rotauen to her

introduction to the ideaa. It did, howevor, nmko SOllie sense III relation to tho toblo

itsolf, and typit~ol mothemnneat Glassroom priH:tlt:O. Ofton III dmnormtratluH tim

moanings of dlfforent symbols, and particularly>. und «. oxorciscs ask pupils to

fill in ;:..I <" or os three d:fforont possibilities for rolotlll!] numuorn, (lnd prOVIde

oxamplos of 00(;11of those thruo, Havinn had tho symhols .< and' alwmly III the

tabtc, and as typical edllG\.ttiollal disGOllfSOin tim mathematics classroom would

suggost. tho other romaining possibility that is differont is just

Thandi switches in and out of difforent discourses m her attonmt to 'scaffold'

(Morcor, 1995) these conconts, creming chums of signifteution trom ono sot of

discourses to another (Walkordino, 1988). Silo switches or slutts 11'1 uml out of

mamomattcet etassroom drseeursos (uslnn a tsblo and ntamemuncat torminology

ond syrnbolsl and ovorytioy discoursos (you nave at most ReO to spend, hum; 80

84). And she oxplicitly points out tllo lihifts III tho oponinn and r:lomnn uttomnel.'!'

in tho episode ('rnJthl.AHiJti{:al ~Wlllbols ami their vnrhal SWWIllPIlt1\' .,,'1 uavo you

examnros to think ahnut. YOl! can spond at most R50' linus 11 13; 130 131l.

In sum, I observed that in thi~lIfIS\(Hl(;O 11ml\(Ii's tacit knflwlmloe ontmls modolhnn

(ropoating and roforrnulatingl mathomatrcut enOIiSh as well as shiftinO (movinn

lJm:k and forth) betwoon ciiscourses us sho auempts to eonunurucnto tho fllmminOfl

ot 'at most' ane! 'at toust'. A point to no (fim:mmnd Intl'r iH that tho H1UnifYlIll]
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lllultilinow.t1 ctussroom together navo produt;od tim tellGlling toehntques of

ropotition ami rofoffllulatinll modollmo strtnonros which, III her rofloGtlVlJ

interview (below), TMndi dmmribod as 'talking too much'.

Horolrl lies a tension and anotnor oossmlo dilomma tor tom:hors in a GOIHoxt like

fhmHh's: to moclc! Of not to moao: appropriate matlwmatical!anguogo. ThiS

tonston and possiblo dllmnma is interesting. It arises in tim current eontext of both

'progresslvo' and more 'critical' to(lGi1inn approachos which G\lll for less teacher

talk and mom pupil ongagomont in the classroom. In Thandi's context, how Gun
of)flrOJ)fiato lflathomoticallml!]Uugo be rflodollod? By whom? Ooon ropnttnen and

roterrnutauon hy tho touener neod to (l{;Gur diffomntly or more ofwn than In

homoOOlwous Enghsh spoaking etossromus or dmmfoorns where thoro am more

En!.llislNipoaklng pupils? In IOllgufigo lemnmg terms. what nlotMmuticol 1::mOlloge
cor 00 OCqlllfOd (in use) and what nm3ds to no learnt? Ooos this modelling III

offect 1,(llfJ or does it remove more oppmfunhy for lcarnors to U80 nmtllef1latiGul

lonOllllgo ttmms(lives? TI1£lSO quesnons point to 0 further interesting question of

wltothor research into und ndvo~acy of progressivo orncnce eisewaere, spoc:ifically

In different language eontexts. is appropriately recentoxtuuusee how, and for

whoso benofit? Tho issue is again (jifforent in tho Botswana eontcxt Arthur

(1994) nus desGfibo(Jwhich is similar to manv rural eentexts in South AfrIGU. HOI(}

tho tmlt, ..ors themselves mo not fully bilingual una their uno of English is reliant

on that learnt III schools and othor formal institutionul SOUl'" is. Artnur eallB tillS

a 'finol draft' stvlo of english, whim, is often verv limiting if that is tho only form

through wluch mmhomatlGs IS eommumcnrsd in a classroom. Sho thus challonnor;

the policy of english us l{mgtmnO of msnuenon til tilo prirnmy Ht'hnol amI

udvoeutos tho imnortuneo of usm!] tho roaoner's and learners' main lang lIngo lit

(;!(WS in tho aorswann context.

Whnt thib tUiof discussion suggests is that any nction in rointton to Godo switGlHna

nml mathoflllltiGallangl!rtgo tnuchlno must bo 0 sttuated eno (Lavo nnd Wenner.
1~N1). appropriato to tho ~mm;ifiGity of tim cin:umswneos
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5 MY OBSERVATIONS

It was abundantly clear that thoro was confusion Ilinos 80·112). Also, difficulties

with this kind of mathemutlual langullgo are quito common in monolingual EIlOlish,

spooking crassos. But I did wonder whether and how an 'EnoUsh'only' strategy

was implicated, ana whether and how tho table was Guusing somo of the

contusron. That is, whether some codo-swttctnnq might have helped, and whether

tlGGUSS to those kinds of moanings would be mom SUCCOSSll •• through a different

kllld of tusk. Pupils had Imd little opportunity to express their own nt('LlIlinns

outside uf answering or making sense Of Thandi's questions. I obviously murked

this episodo as uno of problurnatte communleation and thus for spocnto discussion

With Thandi III nor reftecnvo intorvrow (VFN4Bl, As is discussed botow. Thandl

horsolf rotses this opisudo for retrocttcn and discussion as she talks about <:0<10

switching difftcultios in her ronoenvo interviow,

Whllo watching tho video of Tlmndi's Gloss in proporuncn for the renecuvo

interview I was ablo to craborate rnv obsorvations. In relation to the form of rior

interaction with tho Glass on tho eoncoota 'at most' and tnt toast', I noticed that

Thanal rcceutcd herself, sometlmes saying tho same tl\ing over lind over llgOlIl

(linos 4010; 14017; 26,27; 56 (1), and somonmes suying it in u tJiftoront ways in

English tunes 27,,28; 64,72). She talks in (l way that servos to ropeatmlly modo!

Il1wtllOmnticn/J En!llls/J', Silo also loudly and cloarly ro oxnrosses, semoumes with

rophrasing, tho responses pupils oHor (lines 33 39; G412). TillS seemed to mo

to he one of her tacit nructlcos learnt in tho context of her multllingllal sotnnq.

As Mercer (1996, 1).34) descnbes. repetitions and rotcrmulnttons aro common

toGhniquos usoti hv toacners. Flow{'vor. in Law ami Wonnur's tonus. whilt~ 111(11\dl

II1IS learnt to tenon Silt has becomo a relativo old timer ' 111 n Illultllll\gllal

etussroom context. sho has simuttuneeustv boon immersed in a socmt praGtIGo

whom, on tho OIW hrmd, etonr oXJH)SltiOIlby tho toucnor m "'{lilly valued, and 011

tho othor whem it is undorstood thm it IS important tor pupils to loam Wngllsh)

Illathenmtieul ItIl1Hllago. Thus, her iclontity (18muthemanes teacher "'Hi her
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91 T:
92
93 sobto:
94
95 To'
96
97 Sobia:
98 T:
99
100
101
102
103 S's:
104 T'
105 S's:
106 T:
107
108
109 SiS:
110 S5:
111 86:
112
113 S7.'
114 T:
115
116 S7:
117 T:
118
119
120 S7:
121 T:
122
123 86:
124 To'
125
126 S's:
127 T.'
128
129
130
131

More than R50 or 103S t/lOI1 RoO. Is that what
you OtO soyinu?
(trying, mumbttnq) ... gf(Jatet' ... tthen put» tuuid in
hands and laughs shyly)
Now can we write that with a matnematicot
symbol?
x grootor than R50, loss than R50
Hulf? x greater then R50, loss than R50. Hull?
am/ what is tnnt» If / say you go to tho shops
ami you can .~pon(1at most R50 IIOW much wouk:
I () would I Iw happy if you spend sovontv
rands? {il1audib/(}..l.
no, no {mumbling}
So what do we say? Morc then ortess tnon? ...
(mumbling)
Poter says it must bo more than R50 and Mogapl
say•.:;mom thon R50 and stso says oausts to R50.
hull?
(some mumbltilgJ
Loss than R50?
Equals to R50?
tsome liuerc/wl1gu that is lnau(llblo)
I till ilk, lim, tho one must !Jet mom
Mom? Which moans I am saying it means tno
seme as not loss then? beceus« /intoflllpto(11
No '" you spof)(i more.
How different ts it trom not mom tnon or not less
than? (J How am you going to write it in
syrnbols?
You am {lOli)g to use gmater than
Wlu'ch means you ore sO'llilg 'at most' is tho
some as 'at teast'» hull?
No, It is lust gf()[iti!r than.
Oh. You mean tlll:-; one is just greater man () not
also equals to?
(some ttJ{Jet/wl) yas
Ami otbets ore soyin{J no. OR. I want you to flO
homo ami cttec« tho Intwnil1!IS of 'at most' ami
',1t teast' (J (111(/ wnot ts gOlim to lw your symbol
for eacn. Ami I {1avO you r.xamples to tntn«
otiout. You can spr.l1(/ at most RlJO. OK?

(VT4BI
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at toast;
not loss tnan

=
vet:ba!l!Y1!!L~_ ••~ _. nl0tIJ£L!Jj!!Jca,=~'yJ1Jl}j!!=_~.'"~==,..=
not mom than

loss than or eouots to

{JmotDf' than Of equals to

73
74
75
76

So, if I say or the problem says 'not tos« than',
then it is 'greater than Of' equals to '... OJ( Wi.,'can
say otso 'at most' () At most. () What c/o I
mean if I say 'at most'? (writos it into table).

v(~fb(1I/W(lftl matlwmllti'cal s't"mbol

1)0: mom than ..
less than or equals to

at teost« e,

not loss than {1l'flaWr than Of' (\i/uals to

at most
L.

77
78
79 54:
80 T:
81
82
83
84
85 Pater:
86 1:'
87
88 SabilJ:
89 T,'
90 Silbie:

If I say you con spelld 'at most R50', what do I
moan? Iwll?
ttnouatuot
MOYilpl says 'oouots to', You COl) spend at most
RBO, Doas that mean I call spen« R60 exactly?
... Who atllDes with 11Iill?.. , Lt.u I1W wn'W: (1.111(1
writes 'at most R50' on tno bOIlI(I). What do I
moan 'at most R50'? .. POWt d/~'){1{Jrees.
YOli must fIN mom tnon RSOP
Ycw til/ilk more ttuin R50? ... sabto's tuuut I~<:
also up.
plus 111Ii1US
What (10 you mean plus minus?
Not much mom tlum RuO or less than R50.
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00:63:21 to 00:55:05

51
52
53
54

To' And if / soy 'at toast'» () What do / moon if I St1Y
'at toost'r And if I wont to say 'at teost' I can
soy 'not loss than I (and writes ttiose both into
tho table).

verbal/word mathemattcat symgo/

not more than "tess than Of' equals to

at teast/
not loss than

55
56
57
58
59
60
61
62
63 53:
64 T:
65
6'6
67
68
69
70
71
72

Then I can give on exompl» for thot. () If I say
'at teas: 10plwplo must otton« t/1(1 nwo;tilg' () 'at
laos: 10 p()op/e must attend ttu: meeting " how
many pooplo am I oxpecting at mo moeting? I am
SOylilg at least 10 peopto must attond tho
mODtlilg at toast ton poopt« must auena the
mooting 11m?

It means greoter Of' equals to.
I mean greater 01' equals to. So it can mean
allytllli)g greater than 10 or less then 10 (sl/i>
hlHO" ene probably meant equals to to). If I say
at least, whiol1 means 10 is the snmllest number
or peopt« I am oxpectinu at tho moetlng. OK (J
So which moans I [If)'} expoct/i)!} otttio: 10ooooto
or mom than 10 aeopt«. So ttu: matnemattcot
svmbo! for that /s '{Ifoat()f than or v(/(Iol,<;to'
(writes symbol 'into tile table).

196



18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
';'2
43
44
45
46
47
48

(00:' I D6)

s'e:
T:

Temba:
T:

S's:
Lindiwe:
T:

s's:
T.'
ssbto:
T:

Lot's look at 'not more than', If I get into tile shop and
I () I say you can lise not more than 50 cents. What do
I mean? How much should I use? Wllat do I mean if I
say 'not more than 50 cents 1 l'
(Murmuring trom class in unison)
yo, yo, yo (teacher's' way of ,Qi{lnallil1g01/ are calling
out) ... If I say not more then fiO how much can I use?
You can spend less then 50 cents,
You can spend Jess than .50 cents. Tembs says tttet I
can spend less than 50 cents. Not more than 50 cents
means I can spend anytbing less ttuin 50 cents. Is thet
right?
yes
(amongst a lot of noise) you can a/so spond 50 cents.
So if I say 'not more than 50 cents', Limliwe says we
can also usa 50 cents () or less. (J If tbey say not more
than 50 cents, JOEl, am Ilnc/udlilg 50 cents? () Joe I~~
having a problem here. He does not wont to tnctua« 50
cents, whicl1 means 50 cents downwards. So if I say
the pnms« 'not more then 50 cents', what do I mean
memomottceuv»
(all start to call out)
yo, yo, yo ... Sable?
less then or equals to
I mean loss or oquals to () wl1lol1 moons tile
mathematical symbol for thst moons " ton« mls
it ln table}. So ill get a problem In the fOtTO of a
seotence, ana it has got a 'not mom then' in it
it moans (pOIiHlng to tile symbol ',1 less then or
oqllal to (011(1.<;110writes: 'less than or equol« to '
into tim totuo).

_" verbal/word

not more than
less thon or oouots to

You can lise OlWtlllil{J trom 50 cants downwonis,

195



KEY: Ibruckets within a data extract researcher commentary)
T" teacher
S1, S2 u students whose names are not used
S's" nil students
() very short pause
... ~ longer pause
bold· when speaker places particular emphasis

1 T:
2
:3
4
5
8
7
8
.9
10
11
12
13

14
15
18
17

00:50:00 to 00:53: 16 tttmo of day: 1(1124)

And note that inequalities can bo given /) sometimes
tnequottttes ere given () inequalities may not a 'vavs be given
ln mathematical symbols. Tiley can be given in I 3rIJoIsymbols
and you should be able to recognise if they soy 'not more
than' what will it be? () OK? () And I wont us to look at that
because sometimes / can use the words 'not more than' () I
can use tile words 'not more than' () So you need to a/JOck (IS
to whether if I use tim words 'not more than' do I mean
groatel than, 01' less than, or groatel' than and equals to, Of

less than and equals to. () OK () So I mooo a table there and
I am going to compare my verbal ststemet» () whatever
stetemonts I mek» verbally ami (1/1:111 tile mathematical symbol
we use for that statement. So tsho draws a tobto)

verbal/word mathematical symbol

- -
For instance, if I .~ay 'not mora tnan', usuatlv we lise ttu:
words 'not more than'. But whst does it moon in moths» And
we are going to meet such problems when wo got into ttaear
programming twrlto«: 'I1fH -or« than I into tebte).

1~~VV~I/~~Q&~o!~d~__,
not more than
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Through her action research, Thandi finds a way to fl1lmago her dilmnma in a way

that could be eonstdered rransformatronut. Sho is nblo to shift to sm:ing tho

lanuuages in her classroom as a resource rather than a orobtom, and so move her

ideas beyond the commonsense notion that mathcmatrcal English is best learnt if

the main language of the pupils is not used.

Thandl's action research does not engage with her own use of Tswana 'or arrother

language nostces English) in her lnteractlons with tho class this is ~~. faGUS.

As rnenttoned curlier, advocates of code·switching see it as important ",r , ith tho

teacher and her pupils. Whether or not A teacher code-switches is crucially also

part of tho dilemma that emerged through the analysis of the initial interviews.

However, at tho tlmo of tho vldeos, switching by tho teacher was not tho nracttco
in either Thandi's or .Jabu's classrooms. Givon tho politics of the day, thorr

location in typically politicisod urban township secondarv schools, and that thetr

own mathsmattcal and toaching qualifications were cbtatned in English, this

practice makes sense. It is also likoly to be mirrored in other urban township

school settings by rnathornattcatlv qualiflad bi· or multilingual teachers.

Tho oplsoue that follows is a toneher-Isd lntroductlon and whule class interaction

on tho ecnceuts 'at mostl and 'at loost' in tho lost five rninutes of Tl1ancli's second

vidoood lesson with her Std 9 class, As the transcrtat shows, she teaches only

in English. Thi~ optsodo is also an cbjoet of focus for Tlumdi in nor rofloctivo

intorviow.

4 A ViGNETTE: AN ffiPISOOEWITH 'AT MOST' AND 'AT LEAST'

In tho prOllimls lesson, and for most of thts lesson (onch one hour lessons), Tlmndi

has boon rovising lin om inoquality graphs. bllildino up to introdllcinU uneer

progrnmll)inn. Tho class has spent tho tlrno clrnwinn and slllltlinn intorsm:tin£l

inoquality graphs.
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What do reachers say and do about modiutina tho u/JVt!IOpnlOllt of scientific

eonccptsj

What do teachers '.\lV ,1:li.1 do about working with tho zon« , . ( »roxlmat

dovetepmont in linguibtlcally dtvorso classes?

"Va know that tho way teachers cope with tho comploxtnos of toacnlnq is decplv

textured. As Chapter 6 doatt with code-switchmn, this chapter explores how one

teacher cop os with dilemmas of mediation in practice. Tho focus here is on Slll~

(T6) who has gono a long woy to establish what can btl eouoo II participatory"

inquiry opproUGh' in nor classroom, This chapter oxammes what Slill says and her

ronecnons on how silo and her pupils get things dono in her rnultilinoual classroom

(wllllt she doos). It asks: what do wo loam from Sue. frOlll both her tacu lind

articulatod knowlodg9 of nor proctieos?

I will arque thnt in a multilinoual c:1;:'ssroom, a partieipawry inquiry approach to

to\.lGhing and loarnrng mnthomuttes creates partif'ular dilemmas of mudtatren for

teac'iers. Managing those dilemmns (Lamport, 1985) can ontnu trudo -ofts (Berlal<'

lind Barlak, 1982) some of which oro deliberate, others tacit. Trado offs tHO tlOtt

up with worthwhile goals that so-nenmes conflict in moments of pracuco,

Worting to meet tho dual goals of nogotiating mo,uling (which entaus validlltlfl9

diverse pupil porspoetivcs and working with intormnl oxpressivo lallOlluue and

tournors' concootrons) ltHlothor With (1ovolopiliO IlHltlmllllltiGol eonnnuntouuve

corm.etenco (which in turn of\tails OCr-USB to fermal IlwtilcITIl.Itlcal languan!) and to

spoctttc sctoutmo concepts) I~ extraorrJinilfl!Y cemntex withm tllo tuno-snoco

rotanens in 0 school ctossrocm, Trudu (lffs ore Iflovitohh I. Mo'l)ovor, rononers lire

ucutolv aware of ditommas in rn;maoillO informal. oxpresalve and sometimes

IIH;omploto and GOlltllHinn Inn(JlIligo. and tho nbstrnct llnd tormal 1\lIltlUOOOof

l\l,ullOlnmiGs. Thnt IS, thny aro aW,lr(l of dill'lnrnas in tnCtnilOIllHlmth t\llkul(J with III

i.IIH.l about u pructice. What is OhSClIIOd, however, IS that (I participatory inquiry

approllGh, and tho J!obsil1Hitios it of tors for Ioarner m:tlvlt\' alld flofjotiatioll of

t
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CHAPTER 7

A PARTICIPATORY·INQUIRY APPROACH
AND THE DILEMMAS OF MEDIATION

1 INTRODUCTION

cnanter 5 doscribod and oxpluinmj how mathomatros tn,wimr!; III multllll)uuai

classrooms tulk about duommas they fact; as they go about them work. 1'11080

ouonnnas are snaped bv difforent contexts and Gopditl()fls, Ch'Jf)ter 6 olalJormod

tho ditemmn of GOUi.H:;wltGhinn. of tlovnloplilU spoken Ennlish vs. fjevl!loplIlO

mathomntrcal mooning faced lJy tooenors 111 ox DET schoors. III otnor words, it

rnspond(J(~ to tho reseureh q~lostioll: wnat do toacnors soy and do about uSing
lanOlKlf)o(S)tiS a rosourco in tho classroom and about simuitanoollsly dovelopmo

tho longuano of mstruetrun um! mlltl!cmatl{;\11 langlluUll ill tlH.lIr elal--mos? (See

Chapter' 3. p.81)

Ttus ehaptor fo(:w;og (Ill dil(lfltlll,W of Ill(ldiatH.1Il and plIrtlGul.uly tho (iHt'nmlll

(lnS(;(ItlC(1 in Chaptot' 5 (IS dovelopmEl nllltllOllhlt'cal Gwmn'Jnic\ltivo eompotonr:o

(!{luGotod (jismwrso) vs. nogotiatif'fJ and dnvclopinO rmmninu. This dilomma IS

found III tho talk of tencnors whoso p('daoouiG~11 approaches mo more mter,IGtlve

and partiGlfKltory. Ttus chapter will thus uxptoro tho fllllowlI1H nmeUft:h qW'BtlWW

(soo pp.81 82):

Wllltt dd roaehors nay \HId \1,} III rolation to workinO with hoth tlu: mtornuu,

exprosstvo Iml!]1I1100and mothornuncal eoneoouons that tcurnors brillg to

und construct in cinss, and tho fmrmll mathonmtiGol lanOllngo and

t:olle·1ptimm in the eurr;elll~u\l that tllo W(H:hol' Wi~iIH'nthem to lIeqwf(I III tho

~mntoxt 01 ctassrocm t:lIllUmmU;l!tlll!l mid lIntlvlty?
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\ "uqlloflces. Tiley Illloht very woll unorove tho quuntv of h~drni"o and

knowlodge constructed. but thoy also mitlln not.

Tho question 11;nut 'to switch or not' or whether 'to modol or not' but 'when und

how to swrtch and model?', for what nurposos and with what OftOGtB. Grappling

with t;nliltlollS and eoisodos of practice that hinlllioht tim dilemmas of code

sWltl:llIflg and modoliinO mnthemuuoa! Ennhsh Gould bo u IlWUIlB, as it WLl0 for

Tlmmfl, to touchers' informod decision making in their multilinoual muthomuncs

clussrooms,

NOTES

1. It IS, of COU'SO. posslhlo thllt ihalllh (h(f not IlItomi to 'model' J!lIlrOlmJW mJthcm,\tlc'll
lall!)lmgo but thut with [flOhs" (IS 01\0 I)f I\m mlthtlOllal IOIlf]lIa(lOs, hm 1('Ill\tltlon 011\1
rofOlfllulatHm IS rathm o function of liN OWll eomnWllu of tho IJnguaoo, WhJtevor tim
numoses. tho nftoct was ,I Illouolhllij over Jlltl Utl,llIl of muthemlltlc,}l tnoh!i!I 1110tllll1!ltIOIl
then IS otso how uns l!i 'read' \If '11t~ard'by her f'~pIIS what [i1!Jlllftconco thoy uttarh to her
acnons 00 they see thISJSpauorus 00 III ariy way.) or as roinforclIl£l English oxpresslon,l Of
as tho (car her's InsecurIty' Also there IS tho POSSlllIhty that WfOtllllll(ltlllg or wphrJs,ng iI

I}Olt1t m J hI or multilingual elass ollght be hoard as \l different POUlt ralhor thull as e
rcphraSlI1!) of tho some nomt And fUlthor. whllo 'll1odCllll1(1' hy tho to\lchur m,!)ht serve J
runeuun, how does It folate to 1t'l1l'}CIS' lise of m\lthcmatl('lIl lall(JlI,I{J(l' These Issues wore
recently drseussed With 111\111(11amI oro commented on latm III tho rhaJ)te'

Willie them is not SUffl(;1I111t ovidlJrlJo for" clear claim hore, GlInmllll~' i11~.tIlWNIll betwncn
ll;}~ilCIIltul,l6wonal communication t killu IlllGSI \lnd COgIlltIVf' ,madenll(; l.lf1f.l\KI\JO J}fOfn:!lolltv
IGAt PI thsc\'ssl'tJ III Clltl'llCt 1 1U1[llit ,11<;0 tllrow hnltt on t(\l'!.t' O('t\lIf(!I1\ I'!; 1 1"'lIlli \JOI'S not
conttato rm:s "nd CAL P. hilt uses one to access tho other. lIlid hfcuk'j (loWII tho t\lS" (lr
1I11dewtandtng 1IIt1(1u,lhtyIJn[l\lllOt' t:ummlllS "fOlies that n tendencv 11\ IllJkUlO \l task
accosslultl In [!lgllsh iii hlllnGual mJttlll{ls IS to break tho tJsk down 11119in f,lct
doeontol(tualtses the tllsk Into sllloll [l(JOlllel)ted meees i.lIlflllmdv()ftently then (Iellles ueeess
to the tJ',k f','rhJll(l IhJI\{h'fj hrcaklll!J down (If tim iJVeh,1I t,I!;k 111,1 \.11111.1Hw(hlfed '1l11lV(\I.l1I
ilel'UIIWl<\lhlltc,i1ttwllh,lt oll';furt'tl ntt'.lIIl11!1

e ,
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It is also too Simpl(! to say: oot tho sGaffoltiino IlItO !l1[ltIHil1liHIGill thSGOllfSl! or tile

cnaln of signifiGatioll 'right'. Unlike Walkordino's examples wllic:1l me at

elementary levels in muthornattcul discourse, hero tho discourse of tho ovorvdav

is comptlcated by tho curlier learnt mathomattcat mmmino of mom or mere !t

1l1ight, in fact. bo more otfoottvo to movo from tho mothematloal moaning of 'mom

than' (which is a concept tnov know) to its noqation '110t11\0rethan' i.o. within

tho mathcmattcat registo., to teach the Iliooning of lat most' as another way

of suyino 'not more than', and thon embed both in 'at most RSO' or 'not more

than R50'. That is, move from tho scientific to the everyday.

Moreover, tho tablo brouOllt in a whole sot of ~linl\lflUm, part of the oUlIGational

discourse (ground rules) in tho elJss. that in tact obscure mathcmcticat

cernmunleattcn the table as medium boeomos tho message itself ami tho

mnthomanoat ldea becomes eooruseu, If wo lilldorstand tho tablo in Lave anti

Wonoor's terms as a symbolic tool or resource in the practice, thon wo know that

it needs to bo transparent to tim newcomers if it ts in fact to be an aocessnno

resource or a resource that onhancos partiGipatiol1 in tho nraettco. We soc from

Thandi's expertcnco that tho harnossing of this mathemnnca! pracnco as a

resoureo in her classroom is 0 Gomph~,(jtodaffair with unintonded otrocts as it is

imwrtorJ in 8<.:11001mumomoneut nraoneo.

Most significtmtly, wo learn from TllOndi thnt it is also too simplo to say all would

uo wull if both ~moils llnu toaehor woro to Gmluswiteh. Both tho prnnmatiGS (lnd

tho politics of siruultauouuslv duvolopjnn 'lpokoll Ellolmh ami 'llatlwmatiGa(

mmlIling am oemplox. Intortwillod with tlli~4is tho auclitionnl dilemma of modoillng

th~lt is tm:itly insorted III ilhtndl'H praetiee.

Each of those 'irltorvon~ion8' (0 tiifforollt kind of task, classroom organisation and

talk, eodo switchll10) would rnako a diffOloneo. 1110 acnvltv nnt! tho nrnctico

would chllllnO. Tho important thm!l is that thoso priIGtH:('H wo will novo their
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Wo also see from Thandl's lessons how tho dilemma of GOd(Hlwitching is

simultaneously Interralurnd with tho dvnarntcs of access to mnthomattcal

classroom dtscourso. wherem tho mathematical register presents its own

challenges" .

As wo have soon, thoro is a matnematrcat classroom comrnuntcatlvo uattorn LIt

play here that significantly cempncatos mutters. Whilo Thandi is dWiJrO of code

switching and mathomatical register issues, tho signifying role of tho table is more

obscure. The listing of 'loss than and equals to', and then 'urooter than and

equals to' brings on anticipation of somothing diffnront needin!) to follow. This

anticipation is brought in from previous matt-:ematicol classroom precesses. At

this point in tho lesson, tho tabto becomes tho most visiblo CLIO for tho pupils.

Tlloy oro inodvortontly led to tho kind of guossing that ensues and do not cntortain

the possibility of rooca 'lg elther of tho two symbols alroady in tim table. Thoy

seek something diffort.nt ('oauals to') or {I peculiar and rnauiomonoauv
moanlnqtess combination of tho two ('it is grontor than or loss than').

8 CONCLUSION

Tho point in this cnapter was noither to oppl(lud nor Gosti!}tlto Tlwlldi's practiGW:l

and her justifications, but ruther to loom from nor and understand how it is silo

goes about enabling QCC(lSS to mathomancs tor hor pupils in IWf particular contoxt,

In pnrticular. tho PlW10SO of this cllaptor IlOSboon to etoborato tile dilomma ot
codo-switohinq.

Wo loom that it is too snnpro to say: cf1r.noo tho nctivity Ilnd all will no woll sroco,

as will bo muued in ChaPter 7, mor» partiGiplItivD task hm_;mj IOJfllIIltl hrlllgs its

own sot of dilemmas to bo manuqed, Rather, it is lIndorStilndlflg that tho nature

of tho activity does shapo tho quality of knt}.....lo(i!Jo that is modo uvnilllbio.
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instruction and the students' L1/indigonousillome/mothor tonguo or main

language. Cod(H;witching is used in 'subtle and skilful ways by both teachers and

pupils to manage difficult toaching and learning sttuatlons' (Rubagllmya, 1994, p,

2). Code-switching in bilingual classrooms is an important classroom resource for

both pupils and teachers,

However, from social pracnco thONY, we know that knowledgo is situated" tied

to the context and activity of its production. As Lave and Weng~r (1991) arguo:

... lomning is an integral port of generative practice in tho Iivod in
world ... tp. 36)

We loam from Thandt ami her pupils that code-switching in a multilinguGI

classroom brings now quosttons. It is no stroightforward matter. both in terms ot

which language is ueod if tho teacher is to switch, and then how to fintl

approprtnte longuage in Tswana for oxarnple,

In addition, dilemma langllaoo was extended tnrough Tha'1di's tacit practices to

include t.10 dilemma of modolling mathomattcat English in 0 multillnquul class.

Modelling servos purposes in her ctass not IOQs~01 which w~ " eontoxtun: (tile

only thing you could ensure in a dysfunctional svsrem was that you hocl 'dono

your job') and thus tied with her idontity as a teacher at that time. On reflnction,

nowovor, sho sees this tacit procticu on loss on intcntton to repeat and rorormutoto
muthematlcut English for tho bon,)fit of tho pupils, and more as tho noou fol'

teachers to show that thoy know thelr mathematics. It thus becomes 'talking too

much'. Here is a dilemma emotod by a disluneture between her embodrod prncti(;(l

and what sho now bolrovos. Tho qw ,1\ '1<) n CO ,d oartlor in rulatlon to t, spoGiflG

location of touching tcchnlquos liko r ~\.ti •m uml rofurmulnticn in multilingual

elasareoms sllg9(lst tho need lor furthor -oscnrcn, Those ',lllGstions oro piGkod liP

tangentially in Chapter 8 through tho olahoration of exptieit lanounge tou(:hing.
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Ptmm's (1987) analysis of tho rnutnemnttcs register lind its implicattons for

toochinn and looming rnntnomutlcs,

Registors 1111voto do with tho soetat lIsago of parttcular words and
exprosslona, ways of tnlkinn but 0180 ways of moaning ... pupils ut all tovols
must boecmo aware that thoro oro difforont rogisters and mar tho grammar,
the meal1l11gs and tim US()S of the same terms and exprossions 011vary
within them and across tnorn ... (pp. 108, 9)

What Plrnrn argues is that oven within tho mathematics rogister, moanlnqs shift.

Mathematical meanings ore not forever fixod but shift If) rolation to mathematical

use, Pupils need t· become aware of such shifts.

Furthermore, from the analvsls in Chapter 2 wo know that Inathernatie:ml rnm::ming,

making is not simply II matter of awareness. What wo loom from scctecutturut

tlloory is that. in Vygotskian terms. 'at most' IS a SGiontificconcept. linkod with

1.1Ildemergont trorn other cenceuts. It is bound ill with mOlmings of rolotml

concepts ond their use und thus shiftlll9 iNO tho ovcrvdav might woll not bo

sufficient to attach tho apprcprtato new conceptual meoning.

Far Thondi, all this is GOInpheatm1 by tho fact of nor workino snlelv If1 EIl!Jlilih, and

lim dilemma of codocS'Nitching. To ropoan

Codo,switGhing is whorl on mdividual (mmo Of' 10m.;dolibnrntolyl aiternates
between two or more langllogos ... eudo HWltGhos nave purposes ... (W1U
thoro) are important 80c:al and powor aspects of tlwiteninn between
langllogo!'" as thoro are hotwou!\ switching botwoon diutocts and rogistors'

(Bonnott. 1994. p. 17l

lind

code switching facility enhances flm<ibility ... gronter (l(Japtohility to
chongino onvircnmonts (Bonnott, 1994, p. , 27)

As nus boon disGussod, research onmnasts in bilinumlf oducation lias boon on

eedo switGhinn which moans switching hotwmm the offielal langlillOo 01'
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WnlkordillU argues:

.•. tho object world cannot be known outside tho rolanons of
signification in which objects are lnscrtood. In this sense, thon, tho
shift into mntharnattcat dtseourse becomes a shift or transposition
from one practice and avstem of significotion to another.

(1988, p. 121)

•.• ncn-matncmatical praetlces become school rnaniomnncut
practtccs, by a series of transformations, which retain links between
tho two oractlces, This is iwhiovod, not by tho same actlon on
objects, but rather by the Iormation of complex signifying chains,
which facilitato tho movo into I1(;W rolauons of signification which
operate with written symbols in which tllo reterenttat content of tho
dtscourso is suppressed ... (p. 128)

WOlkordino comes to this claim through nor dotailod examlnatlon of tho touching

and loamino of mathemattos in tho early school yours. Sho shows a teacher

skilfully uuilding chains between: u context whore three and four ,·ro joinod, three

and four objects joined togothor, and finally 3 -+ 4 .::J 7. Sho also shows how

when ehams across dlsooursos arc not carefully built, but assumed, confusion can

onsuo. 'More' for hor attaches to tho painful momorv of tile opnostte of more

boing 'no more', not loss. And that 'biggor than' relnncns in tho flllntly were mow

than just physical size. As touchers move into homo relatione in tilt: attempt to

contoxtuauso and make more S0l1S0 of the mathemuttcs. thoy brinu ill other

signifiors that ceutc, il tact, GmlSO ocntusion.

However. Thandi's difficulty hero is nor chainintl across difforont discourses

(rnatllOllmticul and ovoryday) but rathor within muthemuticut dlsoourae, Sho floods

to try to drstoearo the mouning of 'most' from 'more than' lind relocate it as 'at

most' and tho noqancn of 'moro than',

Wnlkordino's nnolYHis thus does not \hl far oll(w;)h ill Itllorprutino more

compttonred mathomatteat Wdl;IIIIIO and lorlrninn. W{l noud to turn, Instead to
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in some ways all a teacher could ensure was that 'she has dono her Job', that shu

'has explained it as bost as she can, and over again'. So if pupils do not loam

then 'she has dono all she can' • she is not to blame.

Thandl now stands firmly behind the recommendation she made utter I)or actlon

research, that a key to improved mathematics learning lios in the kinds of tasks

learners me given and possibilities for pupils to work offoctivoly in groups. Hoc

view now resonates with a sociocultural theory of practice (Mercor, 1995) whore

the nature of tho activity and talk in a classroom is what fundamentally shapes

what is learnt. More task-based looming activity (learners working tog other and

with tho t.acher vi) ~('sks)provides opportunttles fo' JI~guageto becomo a social

mode of thinking, for pupils to have morn oPPtJrtunity to bo tmrnersed in

edueattonal and educated dtscourso and so apprepriotc differont kinds of

knowledge,

However, acttvltv is always sttuoted, Scaffolding and modelling aro both

appropriate at difforont timo~~and for differont purposes.

7 DISCUSSION

Tho episode in Thandl's class is tho throo,dimensional dynamic (OGCOSS to EnO/ish,

to mathematical and to classroom atscoumo; tit play. Wo soo tho crfss-crosslnq of

discoursos that Thandi and her puplta have to manuqo, ACGossing 'at most' and

'ut roast' con, for example, be through tho ordinary English use of those terms,

ttwt is. through contoxtunusctron in tho ovorvdev,
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0l0ilning. However, tho muthernatlcal practico of tabulattnq symbols and

difforentiating them connects or resonates with similar practices related to the

learning of greater than and loss than. Thandi does not see how the tubto itself

too might nave conveyed an obscuring message rather than being a resource. J10W

it might have boon impltcated in what she sees as 'just guossing' by tho pupils

towards tho end of tho lesson.

It is also possible to argue that her teacner-lcd interactions in themselves lad to

students guessing at what she wanted, irrespective of the table. But none of tho

pupils' gU(!SSc,s were either " er 'i, that is. tho two symbolic forms already in the

table. This suggosts that the table had a visibility and signifying role.

In a recent and informal discussion with Thandt on my analysis in this chapter, she

shared her current thinking nnd further looming about mathomanes touching. She

was clear that in tho eptsodo dtseussod hero, 'modelling' was not an intentional

stratogy for her, She was rather trying to scaffold learners into the moaning of 'at

most' by linking and building on what thev said. reforring them back to What thoy

previously said, and by posing quostlons that would provoke some conflict. Since

tho vidooing in her classroom Thandi has become more and moro aware thot she

'talks more' in some circurnstances than in ethers. Sho is much more comtortable

with listening to and talking loss when she works with 'young childrrm'. But suo

nottcod hcrsolt 'tolking (I Illt in a workshop with teachers the ether day'. She

explained that while rcpotltion and retormutatlon by tho toucher might ploy 0

modellino rolo for toarnors, their lise is perhaps more a tunctlon of nuutiinn to

demonstrate one's knowlodgo " of noodino to show older learners and adult

toacncrs that, in met, as tonchor, ono does know Thoro is no similar pressure

with primnry lovol lonrners.

Silo wont on to explmn that at the tirno of tho video, tho breakdown of a looming

culture in school created pontlcat pressures in tho classroom in addition to those

of [jCCOBS to filnOlish. Conditions woro so diffiGult, disciplme such a problolll, thnt
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Thandi is currently roqtstcred for an M Ed and hor research focus is teachers' and

pupils' code switching in a Std 3 (Grade 5) class on tile West Rand 111 Gautong.

In relation to what wo loom from what she knows, TI111ndj's'<nowlodoo at tho time

of her vtdoo and her rotlectlvo interview rovoals quite clearly that codu-swltchlnq,

and its bilingual assumptions, is no simple matter in II multilinguol class. 80th shu

as teacher, and her pupils are conscious that tho use of tho dominant main

languago in a class for rneaning-making will exclude some, even if it is a minority,

of tho pupils. Thus research on code switching and troating bilingualism in a class

as a resource needs to be extended to its manoqoment in a multilingual classroom.

We loam further that there are orncrteat difficulties in drawing in a language liko

Tswana \J work with tho English muthomnttont registor and hence tho dllemmas

of ccdo-swttcmnq for tooching in multilingual sllttings.

ThrouOh Tnondi's tacit knl)wlodgo we loam of another possib!o tOllching dilemma

in the current context of what is ccnstdored nood (be it ortttcat or progrossivo)

eoucationnt pructrco, and that is tho dilemma of whether to model or not to model

mathematrout english.

Wo learn too mat tho ovoryday is invoked and with somo SllCC~OSS to access tho

rnearunqs of tllo concepts in tho lesson. However. previous verbal and symbolic

mathomaneo: rnoantnqs attached to English words like 'groator than' and 'most'

carry ovor into this now situation. They interweave with and complicate what at

olornontary mathematical levels oro more aocesslblo signifying chains.

Thandi is aware, from her toaching and her own obsorv« '("1S of her teaching, of

cliffiGultios ot access to and throllol' English anrl to and through mothemartcnt

English. Wlltlt is oosourod from nor awareness is tile siOllifying 010ployod by tho

tabla in ttus cptsodo. Using tho tabla in tho way that she did INns a oonsotous

enoree. Thondi scoeratos alit' ut most' nnd roeuaos on it sptlcificolly to ensure

I..
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forethouqht and plonning. On tho basis of her past oxoortoncc, it scorns. Thl.mul

wantod to singlo out 'at most' for spoctnl attontton. Silo oxpectod this to bo tho

most difficult momornottcat phrase for her pupils because c~ tho arrachment of

'moro than' and 'most' to tho symbol and meaning 'oroator than'.

Thandi struqulos to teach tho difficult rnnthomatlcal langlJago of '[It most'. Sho

also struggles with tho resources silo n:jr!1osses t(' help her (tho overvdav, and tho

table). In Lave and Wenger's terms we can see how she attempts to provide

access to resources of school mmhm'1aticlll practice clinks between svmbouc and

verbal forms; tabulatlnq: everyday contoxtua 'isatrons.

During 1994, attor our workshops and her own rosearcn into nor pupils' code-

switching, I navo Thundi tho transcript of this cptsodo tv check for occur UGY

ogainst tho vidoo itsolf. aoeouse I could not understand Tswana, I was COIH':0rl10(1

there might be instancos that I thought were lnuudiblo, but instead, woro simply

not intolligible to mo. This turned out not to bo tho coso and Thandi only modo

one minor corroctton to tho transcript. Howevor, on returning it to mo she

commented thor it was net just that sho could see she 'talked too much', silo

Gouldhave llrmllood tho task diffemntly, and that would have helpod but codo

switGhinO, ospoeiuuv by tno pupils in hor intorm:tions with them, would alao holp.

ovor timo in the rosoarch project and most tmucrtnntlv, through her action

reseorcn, Thandi's adamant viow of 'Tswana as limited' (that is, a problem in tho

mathematics class) has shlttod to ~;oolng it mom as a resource to be uamosseo.

Sho has found ways tu mununo her dil(!mma of code -switohlnq bv her pupils, and

has moved to talking about how to rnUllllf)O her own codo switchirl{J.

What has Thandi learnt and what do wo toarn from Thandi? At ono lovol, wo 800

what Tt'tmdl 11:]8learnt from her own research into nor nrncttco. That shn has

loarnt so much from research acnvttv temifies h' th" vmuo of teacher rescarcn.
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and ItS effects Oil mutnornuttcul knowk '\ It! III clussruom IIIWr m:t" 'II Il(IVU 1)U()11

shaped 111 complex (I "'torostino ways,

Such slwJ)lnn is, of course, made tm:hmcally possiblo t~y elol:trolliG fl'cordlllU of

etassroorn liio [ln(l teacher refieottons: any [lnu all events can be observed noaHl

and agnin, gOing bock and forth in timo. However, onCO otectromoauv captured,

a rotleouon, II lesson or any part of it, IS taken out of its context (Brown, 1990;

Eriekson; 1986), Like allY other roeoro Of the ovont. it is stili I) record and not tho

event. Interpretation requires a context. Joe's strotGhinn, Suo's acnons and her

rotlecnons needs a fullor contoxt.

5 CONTEXTUALISING THE VIGNETTE

6.1 Thlckoning the description: tho incident and my obaervatlons

5. 1.1 The school

Suo's school i~;1I wett rosourced private 51:11001. ctasses arf' smun (around 20

pupils). Tho vast moiontv 0' plloils aro block. english, tho li.lnOllOgO of instruction

is not tholr main language. Many pupils oro on bursnrtes, Hnd thus not noeossuruv

nom econoll1iellJly affluont familios. Most tonchcrs (im:lutiill(, Sun) ,In' wluto lind

[,nnlish spoai<inn. All oro woll qualified and II culture ot nrotessromnsm (lIlll IIlqlllry

nenneatos school and staftroom. SlIt)'S nottons of toO(:hinOnnci lomninfj nre thus

SIIJlpurWrJ III hor school. This is nupurtant lwt:llllS(J tho (htficliltio9 she IlHuht faer

OGGur desrnto this supuort''. at course, Guo's ::Gllool IS IOG,HUI within tl uroudcr

~il'lloolin!l system, ond 8110 must work with tho eonontent schoot muutomattes

nurriculum

•
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s: Witil ttu: SUI 5 's, because t/UHI languiJgo i:; 111lJf:11weeks», iJml
tnav work in JHlttl1NS, t oncounuje tnom co first fly it [111(/ tlwlI
they talk about it but I (/0 question the way ttiov talk to Ut1Cl1
ottuu ... to what extent tnov mally ehallel1ge oocn other /I If
you .1m 110tsum of YOliI own tacos then it Is tuut) to chall(!ng~!
ami if they are not gmot at L'Xp/Willil{J, thov (/0/1'( umtorston«
cacti other, I encourage them to c/o it, but often tnov (1011 't.

(VIS, 234·259)

Sho parueutanses her GOI1COrns later III tho interview whon we view ~I(H~'S

expunanon ot 'strotchlll!J' anqlos:

Ho doesn't !Cally answer IWf questtan. 71wy arc not communtcotimj
ami ttio: tuippons a lot! fie can't /UWI' Iwl' question ona eno call 't

near ,":<: expllmation.
(VI6, 641·644)

As tho tano reaenos tho point whoro shu toucnes iJllOIO Illtwlhn!l. Sill' uonunonts

cnticully on her actions:

Now I am cief/eeting more.

(VI6, 651·652l

Suo's openino Honoral comment above pt'ftallls to tho incidom olld nurrors Ilhll1Y

of my observatrons wo shore GOI\G(lrn~ tnut cornmunteuuon ts problematic: und

that her actions uro indeed 'clefloctillg'. It IS pertment to POilU out, nowevor. that

wo me not slinilarly mtorestod lly this InGltJOl\t. In tho unstr ucturnd ronccuvo

unorview it is I. tho rm;l'lIrc'lOf. who brill Os Jon into f oous. Tho IIh:l(lollt thus

euurd sumututo discussron on hotl! whut sue says (lml what nile does, With the

study boing enhmlGod by (JJfforom;()s botweon toaeher and rosourch interests and

Now, some montho lutor, havlIlO sat with tne datu (With a tWl\sGript lind ropelltmJ

vww!nn of tho incluent and it:; antecedents (Jurino tho IOS80n,With GOplOS of

plIpilfl' wnttun work, With SUO'!: r"flm:tlve int(,fviovv antI data trorn tllo mlwr

Waehcw), my initial thounllts rellltfll: to matlll·nhltif:dl (;OIllIllUniGlltivo GI!Il1IWt\IfIGO



Suots questlon about stortinn with 125 doorees duos mr tt)~jllrf'H.:n.

From my persuocnvo as resoarcnor. tllld III~Idorlt IJrollll~WtJ to provJ(Jo IIlSloht mto

drvorse cemmuntcanve eornoeronco within and UGrOSS tcurncrs, and how tem:t\(lr

ucnons lire shapod by nroutomanc communication anu have effects on

mutnemancal knowlodge, that IS, into a nest of prontoms portinot't tu tho research

projoct tie a whole.

4.3 Soma of Sua's reflections

As menuonod canter, thoro arc commonsense assumptions about tho bl1'lOfits of

mternenvo loarmng: that it will uomoeranso. that it will make communieanon loss

problematic. Mom spoclfIG,llly, tho Cm:kl;roft Report {Cm;Kcmft. 1982) stifHu!ate(t

what has boeomo a now commonsonso notion (though not noeossuruv GOl1l1Y'on

practico) that nmrhemotiGalloarnil1g is onnnnced by teacher pllpil uno pupil pur;11

dtseussron. Afmr SOP10 voars ot promoting interaction and dismlflsion in her

mathomancs class, SilO has podagogical concerns tliat Gould be asenued to

Illllllilginn tho domocracv dovotoprncnt tonslon, ,UlO they me writ larou:

Suo's openmo point in her renocnvo mtervrew IS: t

s: ... tim tliloB that wonios nu: tho most is mat I am /10( sum
whether, / am not SII{(l to wtun extent it helps them teun. I
think ttun talkinu to eoct: other is 11M LlI1plOb/rmatl(;. I think
a tot of Nu} kids don't nston. Maybo tnov oro too youn{). I
think: }-"O(l call SODit wttn tno (/Lwstions 1/ tlwy'll [mk a
question ami say I don't unacrstan« am! tl1011 ttu: OfW who ;s
II/) will try to exptcln am/ it (lO()SII 't wally 110/p but tlley '1HJ
beilll! polite and they am not qudl} slim 011(1 tlwy say 'OK ti. 1\ ',
I am not suui tnev lItldeaWJ/l(/.

tVIS,728)

As WO obsorvo thu VIt!OO ot 11m lesson, silo ulilboratos:
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Suo's questton about starting with 125 dogmas does not rosurtueo.

From my porspcctlvo as roseurchor, tlllh IIlGidont prunm;od to pruvrdu 1I1~1!Jl1tmto

diverse ccmmuntcatrvc cornootence within and across Ionrners, and how teacher
actions oro shepoo by nrotsornattc corumuntoanon and have offocts on

mathomunco! knowlmJgo, that is, into a nest of problem» pertlnont to tho research

proloct as a whole.

4.3 Some of Sue's reflections

As monttonod mulier, thoro art' cornmonsonso assumptions about me nononts of
intemctivt looming: that it will (,dIltOCft]tiso; that It will make comnuuucuticn loss

protllomatiG, More spomfiGully, tho Cm;kGfoft Roport (Co(lkeroft. 19~2) stlll1l1latod

what has become a now commonsense notion (tIlOlIgh not Ilot:ossanly conunon

pracuce) that matnomoucut Inaming IS onbancod by to\ichor pupil and pupIl pll~,il

discussion. After some veers of pro,'loting inWraGii(H1 and dl~;Gw:mi()n IIi hor

mathematics class, Suo has podagogical concerns that Gould bo asuribed to

managing tho domoeracvdovotonmont ronsion, and they [ITO writ Ith'OO:

SUO'8 opening puint in her rouocnve mterview IS:

s: ... tIm tlu'f)!! that WOfl/OS 111L' tim most I:~ ttuu t om not sut»
wtuntior, I am not slim to what extent it Iwlps tiuun tcam. J
thin« ttun talking to cacn otller is not 1II1/)IOblL't1wtir:. I think
a lot of tb» klfls don't usten. Mayb(,l thoy am too young. I
thtnk. You can seD it with tho qucetton« 11 tlmy'll ask a
qumu;ofl (lilt! soy I don't undorstarut ami tho» me one wh« ts
(lP will try to (lxpll11il ami it aoesn't really /lelp bat tlwy on:
/)elilg polit» ant! tlloy am not fluitt' milo 0'1(/ (IIVY say 'OK tino'.
/ am not slim tnov onaerston«.

(Vil~, I 28)

An wo obsorvo tho vidoo ot nor In&HOI\, t.hn £ilclhoratos:
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4.2 My initial observations

At tho outset, whllo observing tho lesson in prceess, tlus incident uaught my

interest. Firstly, I was unpressed by Jon's dynamic. relational conception of tho

anglns of a trinngln how anqlos challgo in reiatton to each other", Yot he

struogl(~sto explmn himself clearly, to find tho words und illustrations to rxpross

his Idoas publicly. Roso's quosnon ~nd Joe's response suggost that tllO), did not

undorstand each othor and Suo's mediation toeuses on clarifying Roso's quesnou,

and then on how to label anglo stze clearly, on estimated annie values in tho

diilomm, and uway nom tho actual momcmancct content at tho task away from

'strotchmq' to form on obtuse anglo to lobolling anqlos,

In my fiold notes (VFN6A 1) I marked this as an instance of prontomunc

eommunteanvo cumnotenee c of a difficulty with mathomaneut EngliSh ..so as to

Gilsum I disGlISSt.KIit in tho rofloctivo intervlew with SlIO. Specifically, I 1\0tO(Ithot

tho anglo labolled 37 dogroos was ionured, and that this contradictory 'estimate'

might have boon confusing. I also roCOIdod my sense that the teacher did not

share Illy enrnustasm for Joe's conception.

After studying tho vtdee on Illy own, prior to and in nroporatton for tho retlecuve

mtorvrow wit" Suo, a number of tl~inos interested me tuat ore important to point

out now but will only be oVldonGcd later ill tho chanter. Whil" Joe tHlttlmi to

(1xpIGlf1himself to the class, earlier he had managed to eonvev his rm180nillg to

both Suo and his partner, nitwit with lots of particulariat lilnouago dna pOinting.

suo is not entirelv happy witt) his oxpmnnnon, wncuior 'it covers all poss;O:titios'

and lJUnoosts he tries to 'start with an obtuse OIltjlO likt1125 dogrO(·1 I!leo p. 2291.

II \ tho recap lit tho beginning of tho following lesson till.' next day, Joe's partnor

votuntecrs and summartsos his roason!no quito ctoartv to 'ho class ..

... Ho said 11118/:'-', lim, you st{tJtcl1B mISS, thou A ami C will got
smatter.
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degrees, uh, that 10 degrees, let's say 8 110(/ ... (III LIb
if if if 0110 ollglo strotcnos tlU,1I1, un, tno tno two :'1I1Y/OS,
tne two other [JIltl/OS have to contract.

Sue: Okay what (/0 other
Roso?

..} til/ilk? Any questions?

Rose: tsn't that triang/o ttu: same os the ottu» one if vou
measure (f))

Joo: I was just c/aing ;.111 oxomplo, I fOfgot whut onglos I was
usio{! In my book 1I but II ttiov are supposod to oaa (If)
somownere near to 180 degrees /I.

Aftor some teaehor-mcdntod interaction between Roso and Joo during whtch Rose

is ablo to ctantv that her question is whether tho 0110 tnann1u IS ttio 'sumo Db tho

other turned upsido down', suo says:

Sue: I thtn« Joe movoo tnc first pmblem is thot YOll haven't
SIIOWII tnose onglos 011 tilt' picture ana lots of people do
thts 0 amy writ« tile ang/os outs/de tne picture. OK
Now YOll know what you mean and I know wn»: yOll
mean and maybe some people know what you I1W:lIJ.
But to bo clear tsh« writes tile angle sees inside tno
raimglf)), (10 ttun. Put it lilS/(/(' /I Now, are tncs« two
trianglos tho sumo lust tumo« upside down?

SIlOcontinuos il1tortlC'ting with till' class ttl ensure tnov understand that whilo tho

trianglos 'look tho snme', thoy are not. So, ..100in not 'wrong'. Tho bull rings but

sno continuos:

S(J()~ II it clews not fOally matter what thew molly measura
we :UiI! gM wtu« tu: is tryill[J to toll (IS bOGal/SO 110has
shown LIS an examplo of what 11()lIDS dono II WI) WI'll
como back to tlus tomorrow.

(V'f6A 1)
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4 A VIGNETTE: AN INCIDENT AND REFLECTIONS

4 1 From stretching to labelling angles: an incident

KEY; (braekors within II dura extract " research eommontarv!

!()} inaudible uttorunco

{] -unnecossorv utterances edited out

() "short pause

longor POUtlO

Jeo, Std 6, is 'roporting' to tho class. his explnnatlen for a worksheet quesnon '!s

it possible to draw (I triangle with two obtuse ~mnles?'

Whilo talking, no draws tho following two trianglos on tho board:

Joe: / saki all tno A 's must be like more than (J tlley must,
un, be me bl[Jgest in tllO triangle, um, SOmo: ii, uh, il
this A Iww, say, ts like 89, f) and men meee am say 37
ami (mufnbling to Illinself, ya, vo) 44, Y\1. Ami tnen til
this OI1C, numtun two, (J it will oo 1..111 obtuse (Ingle, I
said 91 ant! tllis is 44, (J and thi's 110f() I:~ 46, 110
terosses it out and puts 45 all 'labels I oro outsic/o tne
tu~1n!JI(J), Aml'.4Jaid liko if A, if A is gGlilY to suotct; ()
if A ts noillY til suotct: IpGliUlill1 to 91J then meso two
anilles "em ... if it nus to stretch tnon tneso two, likt'
meso two tlley arc yoing to contract.

Hn draws nnotner 90 dooroo anglo uetow, (lnd ro oxplmns:

/I tlu:.:;nero, If tllt:~is A. if A ts here now mtss ami if it
nus to stretch, 'tkc these two \:Vo !lonna II{1v(} to ((})
thtun both ... if till:'; ,:0; 90, and YOIl it vou, if you, il it is
gOl1na (()), tum t~) b(J lots say 110 or immot/lliJ{J, tt
(drawing tno obtmw angle) then tllh:; OfW 11010 (pOlilting
to to/) (Inglo) will be smaller tbon it was below, /I was
Dt~/OI(I# so, so if it was, ,<;ay,40 Iwm thun it I~.uoill{1 to
Iw ,,)() luu», fill {J thun A hi !loill!! to Jm tak1l1!! tltut 90
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matnomoucs is a douuctlve svstom whoro vou must 'think more mathematically

... reason more logically', not just rote recall (114, 107,109); for Holen, tho

el1l'.lIonoo is 'to make oxr "cit the mathomattoa! lal,guagc involvod' (111, 6 7);

mathematics (arnong other thillOs) is a longuago, and hor groo108t thrill is when

pupils 'use moths languago to oxplain somottunn to tholr trtonds ... thoy start tu

use tlw correct langullgo' (111,345 347). In their roflectivo mtervtows. both those

teachers comment on the difftcultios some pupils novo artiGulating their thinking

(VI4. 27028; VI~, 210,211) and ncto that whon thoir pupils are interoet!n!], otton

thov do not really ongaoe each other. Indeed, matnornattes is hurd to spoak
(Punm, 1987).

Thandi says that, in tileir groups, they don't oxplain, they 'Just say what is to

happen' (VI4, 46 47). Holen elaborates that whilo shu tried to explicitly toacti
pupils to ask oach other why, to domand on oxntnnuuon, thoy dou't. Them

uttonnon is on getting out n solution, oven in open ended inve~tltlJtl(Jw;. Sllu IS

finding

... increosing difficulty with the word 'atscuss', ttiov can't ... / don't
know wnat it is II They tIm not tolklilg to oocn other properly. They
or« not Ilstenlno to elwh other II Tim whole issue of dtscusston is
vetv Gompli'tmtr.d I{lf me ami I nm strugylltl!1 wit/J it 01/ tim timn. It is
un something thot only comes LIPoceostoneuv.

(VI1. 299 3~O)
,

In addition, tho selootod incid~nt occurs during 'report back' an work pupilS nave

boon doing. As dCSGribodearhor, rlllWftll10 back is common oracnee in ctassrooms

whore pupils work on u task ill groups or Pi:lIrs. fivoll in traditional classrooms,

wnorc pupits will work on on exoroiso to p. aotteo Q skill or concept just tm1nht,

public artl(,\IIIlWm of answers to a prcblern and methods ot mriving ut thorn IS

often sought. For o~amplo, puhliG flhmino of homework is used a~ a resource for

wl1010class tmmhiilO and I!'(lmino. Tho significance of tho lnotdent soloGtuli 11\ this

cnuuter extenus to pORsihilitios for illllminutino pruetlccs in a wido range of

flllltlllHll,ltics GI(1flSroOIlW.
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mathematics is a doductlvc system wbero vou must 'think more matnomancallv

... reason more logically', not just rete recall (114, 107" 109); for Holon, tho

challenge is 'to make explicit tho mathematical languago involved' (1;1, s- 7);
mathornanos (among other things) is a lanquaqe, and her greatost thrill i' who'!

pupils 'usc moths longuago to oxplain somothino to thetr friends ... thoy start to

use tho correct languoge' (111, 345,347). In thoir rotloctlvo lntorvlows, both these

teachers comment on tho difficulties somo pupils have articulating thoir thinking

(V14, 27028; VI1, 2100211) and note that when tlmit pupils nre tnterccnnn, of ton

thov do not molly engago each other. lndeed, mathomatres is hard to spook

(Pilllm, 1987).

Thondi says that, in their groups, thoy don't explain, they 'just say what is to

happen' (VI4, 460471. Holen elabcrate that whilo she tried to oxplicitly toach

pupils to ask eacn other why, to demand on explanutron, they don't. Their

attentton IS on gotting om II solution, oven in coon-ended investigations. Sho is

finding

... liwrec)Slil[} diflk:ulty wtth tho word 'discuss " thov C811 't ... I don 't
know wnet it is II 7110Yaro not talking to C{W/l other proporly. Thoy
am not Ilstcmil1[} to eoch other II The wnot« issue of discussion is
verv compllc(J(c(/ (01' me nnd I em struggling wit'll it a/l ttu: time. It Is
not somethlng that only comos up occasionally.

(VI1, 299·3201

In addition, tho sotceroc inGident occurs during 'report book' on work pupils have

boon doing. As dcsorlboo ooruer, roporting back is common pruetico in classrooms

where pupils work on a tusk in groups or pairs. Evon in traditional classrooms,

whore pupils will work on on exorciso to practice a skill or concept lust tauqht.

public arnculatton of answers to a problem and methods of arriving at them IS

of ton sought. For oxampte, public sharih!l of homework is used as a resource tor

whole Glasstm1ching and looming. 'file signifimmco of the lncident SolOGtM 111 nus

chnpter extends to possibilities for illuminatino pruetleos in (I wide rango of

mathematics classrooms,
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embrace domocrattc and oevotoomontut ideals and that are both personal and

praqrnatlc, Insight, that is, into the vary roal and concreto ohatlenqo in education

of working the democracv-dcvclopment tension unJ Its interrelated duommas.

3 METHODOLOGICAL COMMENT

In her initial interview. Suo clearly arucutates tho value she places on matnomattcs
being 'something vou can talk about' and 'have your own ideas about' and not

somothing you 'just do'. F'.(thof, it is not simply about gotting answers; it is also

about 'asking questions' (116, 13,,15, 25, 75·76). Her groatest thrill is 'Good

questtons, when pupils como up with (load questions' (116,726"7~7). Sue ctoarlv

values mathematical knowledgo as social and personal, diverse and problornattc.

'Typical' activities in her class are 'pupils working in pairs' on 0 task, an

investigation for oxemplo. or ccrnpannq homework, and her lin front with whole

class discusaion'. However, her rango of strategies 'depends on tho class'. In

crassos where thoro me 0 lot of weak pupils, there is 'more individual teacher

supervtstcn' (116, 737, '754). As will be shown, Suo goos Q !vog way to

ostablishing tho parti(,ipatorY°i!1quiry upproaoh that silo values.

Acclwjing to Suo. Jon alia Roso {two pupils prommont in tho inc:i(lont nelow) 'tlro

not eomrnunlcatlnq' and she adds that this 'happens a lot'. This is said as sho

obsorvod tho incident. Earlier in the ronocnvo intorviow sho says: 'if they arc not

groat at oxplainin{], tnov don't undorstund oaoh other' and this huppuns 'etten'.

The inctdont selected mstuntiaecs probtornuttc ccmmunlcouvo competence and is

thus ulustmttvo of eommon occurrences in Suo's eloss.

Two of tho fivn ether teachers crqaniso port of tho!r lessens for pupil pupil

dlscusslon, tholl(lll in (lIfforont ways. Thoy o.sc huvo ditforont conceptions of

rnnthomnttcs and value differont kinds of pllpil bonaviour, F;or Thnrlljj, tho

<:1\1.11101190of tmwhino muthemutrcs is gottinu pupils to 'I'O(lSOI\'. For tier.
r ,
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through having pupils oxotam their ideas to tile rest of the class. The tusk-based,

interactive mathematlcal activity that is provided in stwh a class offers loarnors a

quulltatlvolv difforont mathornatlcal oxportenco. anu hence posslblhttes for

mathsmattcal learning and Knowlodoo development that extend beyond traditional

'telling and drilling' of procedures (Adler, 1993b).

A participatory-inquiry approach ptacos particular demands on both toacnors and

learners. As the incident in Suo's rosson will show, this approach con, at times,

turn in on itself. constraining posstbutttos for the development of scientific

concepts and so matbemattcu: knowledgo development. This hinllligl1ts what III

contemporary South Africa is well known as tho 'democracv-development'

tension", a tonslon that is expressed at all lovols and in all classrooms. In school

mathematics, wo con understand tho tension as between developing democratic

practices and doveloping mnthsmancot knowlodqo, or in Suo's terms, between

mathematics as 'somethlnq you can tall. about ... have your own Woos about', and

access to mathematical knowledgo cur.ontsod in tho mathemattcs ourrtoulum ',

Containod hare oro Q numbor of tho Borlnks' (1981) curriculum dllommas: of

knowlodgo as given vs. knowrodqo as nrcbloruatrc, of loarning as SOCial vs.

loaming [IS individual, and contrally, of knowlmJoo as oersonot vs, knowiedoo as

public. Marc obliquely, the soototnt dilemma vt equal vs. differential allocution of

resources can be dlscornod. Each dilemma invokes q iestlons about modiatton.

about lmn)l'l1Unication and u teacher's and pupils' roles in the oonstructton and

approprtatlcn of matheruatlcal knowlodgo in tho elassroom. Each duornma is

exptored in this chapter and spoGifically recused on li.lnguage and muthemutleal

knowlodno.

As has noon argllod, tho porsonnl and the pracncut are dooply intertwinod in tho

manaoomont of dilemmas. Thmugh "I) ilHlnpth analySiS of tho actions and

ronecrions of one skillod touehor ill a uurticular context, W(\ nain IIlHlOIIt mto tho

eomptoxttlos of tOOGhillO mathomuncs in multilingual clusarooms in ways that
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mooning, can illadvortedly constrain mediation of mathemuncat activity and access

to sclentltlo concepts.

These assertions willlJo instantiated and iIIuminatod through an analytic narrauvo

vignettli based on an incident in Suo's mutt'llnqual classroom and her ronccnons

on it. This chapter cornrnoncos with a dlscusslon of a particlparorv inqUIry

approach and a brief methodological comment. Unlike cnapte, 0, tho vignetto is

provided first and followed by a detailed description of Suo's class and her

ronocnens. The detail is necessary preotsolv bocauso ("w's upproach is distinctly

different from dominant approaches to toachir.g and learning mathomoucs. It is

a rich context for oxploring tile nest of research questions above.

2 A PARTICIPA1'ORYeiNQUIRY APPROACH AND RELATED DILEMMAS

Bofore attending to sue, sorno qonoral comments all what I have COiled a

parttclpatorv-Incutrv approach are necessary, particlIbrly III rolauon to dilemma

languago.

A participotory,inqlliry approach to toaching and learninu is often driven by

democrntising intent, with dual noals of moving away from uutboriturian

approaches to tcachlnp, learrunq and knowledge, and improving tho socially

unequal distribution of OCCOSS and success rates. Tno llndl1rlyinn workinn

assumptions in this ease aro thm klHJwlodoo Gild loarnillg uro social una that a

parttclpatorv approach to learning and toaching mntnomauos is more appropriate,

moaningful and offoctivo than a traditional teacher-centred i.umroach

In a pl'rtici;Jotory,inquiry upproael), pupils are oxpecto« to take rospcnsibrlnv for

their learning. Typically, they are provided opportunity to ongogo with GilallollOirlg

IlllltMmnticol tasks, either alone, but moro likely in pairs 01 groups. Tho

knowlodgo pupils bring to class is rocOOl1is(;:land valued, Divursu and croanvo

responses are oncouragod, und justifications for mattiomattou! ldoas snuqut, of ton
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5.2 Thickoning Sue's reflections

As dlscussed earlier, Suo is aworo of difficultios pupils have. On Jon's difficulties

articulating his thinking, silo says Joe 'coos okay' but she doesn't know 'how to

move them on. I don't know how to dovdop tho langul1go'.

5.2.1 A good explanation is a generalised one

On tho content of Joe's thinking, she says:

s: I think what I was saying to htm is you start(l(f wttn ono
triangla and you exp""ilOd it ' so now suu: witt: a aitteront
tdong/I: /II am (Ivflilite/y p(Jslllilg Joe more 'cause I tott tba
others are mom genemli'sed exotnnottons. He was starting off
witll a specific triong/o.

(VIS, 502 521)

After some dtscuaston with her on why I thought his concapnon was seorusttcctod

und dynamic and had a oonorality to it, she acids:

S: ... Jo, that IS ,.1 VERYgood explanation, oxceot I did want him
to gOIJera/lsomore.

t

It is difficult for toocners to always HOO pupil oerspscnvos:

J: What is so fasci/wan[! about this I~~how tin yOll sew
(Jv(]fytll/i~1J

S: you can't ... (}sptJcial/y wnan /1{) te not VtJfYgood at
t~xplamil1(1IIimstJlf II

(Vie, 587 S91

This nrtOGtH what ONS affirmod:

s: Tlwy must, ttiov tuwe to. I moo» in terms of
ntttmunio«: how ao I know uia: SOI1lN/uil[! is !10m"
Imw (/0 I say that h{ a yootJ questton. Its uecaus» it is
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to the content of tile task. Wily is it that Joe and Rose battle to l'IlUllUe uacll
others' idoas?

When Joe reports. Rose, who perhaps cannot read his rocrcsentouon 011tile

board, also asks 0 soolllingly off-task qucstlon. Tho two trunscrtpts support my

sense, while observing tho class, til at ill this report back sossion constraints aro

operating on pupil"plIPII negotiatioll of nleanino in relation to tho content of the

rnatnemattcnt tasks Q most discussion and rneuiatton is rotated to questions of

clarification of elements of the report given. Such questions tiro, of GOllrSO, part

of learning mathomaticrr', The point nero is that If quosttons aro all of this typo.

deeper mathemattcal thin kino Gould be constnnnod,

Sue Intervenes when Silo tlunks thoro is confusion, If wo rocou her individual

intorocnons With Jeo and Roso whtlo thev wow on task, sho listens to what they

aro saying, supporting their thinking, but also pushing them both to tnlnk in more

generalised terms (to Joe: try 125; to Rose: are YOUslim it is always me ceson.
Silo thus seems to Im'/ll II notion in mind of Wh,lt a more qonorausoe answer Gould

entail. This individual modtattcn of a sctonttue concept does not, however. enter

tho public sonco of whole class mediation.

With hindstqht, it is interesting to me tilth on ensorvauon, I nevor consutored

aosc's presentation as at ull problematic. While it is more proficient/fluont than

Joe's, on otosor exammutton. she prosonts her oonctustons mero thun tho

approach to roach those. It thus 1- an uccessibte scquoncmq. It lOO 11;

problomatte, though for vory <lifforel .. reasons. In :Juots second class that I

observed and recorded, tho two pupils publicly reporting on this same task also

llispltly difficlIltios in formally mtlGlllllting their tlllnkino, in tnlkillO about

mathematics. 'tnere me slInil,ir olornonts of problems with fillOflCY atH! scquencuuj.
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24 Suo: J('c.' oro you talklilg about acute angles in {1 ttianglf' or acute
25 ollg/os in ttuu (Iiogram (points to ttu: board)? (mumbling) In a
26 tJiangle? WlJlI, wnor do you thlnk? Can you lise othor allgles
27 til a tJiang/(l?
28 Joo: 110
29 Suo: Hos Mrt's exp/onatt'ol1 Iwlped or am you stl'll not sum?
30 Joe: YOS

31 Sur: SWD.' OK 1/

Joe and Rose eteurtv 'me not communtcaunq' lIinm, 13 11). Oospito Mil'S and

Suo's partlcipati(m, and although Joe says tho oxotanauon has holpod. the bonents

of tlus rnsousston oro far from clear. Joe's 'yost is tlllCOnVmetl10 and It would hav,~

boen Intoresting and porhaps bonofiGial if Suo had askod 'How?' instoJu of 'Sum?',

32 Tlwf1l1.·
23
34
35 Rose:
36 Sue:
37 Thaml:
38 Many:
39
40 Ro!~(J:
41
42 Suo:
43
44 Thoml:

uti miss, JI(] sota miSS to got two obtuse angll's you gLlt
a (lwHltilatera/lniss ... (/ocs it noccosamv nov» to bo 11
q(l~I(Jr;lawNlI,'
It dews
Wiwr do you thtn« -rnomt»
We got (1 kite miss .. /I
fexc/t'1im'lI[J inclu(lif1[J Ros{IJ. It is a qllt1(lIilatl'wl .. ,
flal/gllter some mumblilJ{fJ.
If vou oro tlying to draw a triangle with two obtus« that
(pOliltli1U to /IeI' (/lagwm) ls .•• whot you get.
Am you happy Tlwmi 01 is thcro still .')ol1wtl1lng
wt}(fylil!1 you?
OK...

Joe's 'stretctuuq angles' follows nus.

In this report hac~ time, Suo Invites pupil interaction and tho Glass, or at least

some pupils, resuond willingly. tnterucnons follow, predominantly between Joe

nnd Rose. What is inWmstinn is that Jon and Rmm have dlffimllty COlnllHlIllcatmn

on RGsn'{l PfflSfll1tatiun 111 IllUGh the same way as they Imll on Joe's. In contrast.

tho mtoracnon between Roso, Thami and Suo is mow sueeosstut (linos 32 44).

TI\(II1I1'8 ouosnon provokes 1ll0nnill(lflll disGllSfl(ln on tho task WIWf{'[lB tho

Questions Joe and ROBolISI<each other aro diffif'lIlt to interpret and seem unrotatoo
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As monuonco earlter, Joo and Rose provide tho two reports niven In t!10 11

mmutos remaininu for report buck dU(itlO this tosuon. They ol1gaoo oach utuor on

their reports. Joe is SOGUII(J. T.) Gomplote tllo GUlltuxt ot tilt, IIH:ld£!1\t It IS

unportant to soo what happened botero with Roso. As wi!! uo shown, Joo and

Rosa huvo Silllil(lf difficultios Gomrnunicating about nor report.

00:25.04 to 00:29:36

Suo: What I want {IS to do now ~,I am gr.itl[J to ask OtW /)ONWII 110m
eaGh lIma/) to [10 up to tho booM to tolt us wlmt thev hovo
dono lJnd to explain it. II OK Rose (Roso gOtW to tlw boora
with hor book,J... OK peopto, ttston to liN and seo if it makes
sense to vou, nn(1 nsk Imr qllo~tions if it doesn't.

Rose: (To tno class S(W is stiJnding 011 tim ski« of ttu: ctass). Filst
I am gOlilY to sllow YOIl tim (Irawlil!l. iSlw duiws t/1IS, Silently)

1 (Then, pOinting to tho bose amnos, sno sovst) This one IS
2 obtuse tlnd tillS one. Then, (pOli1ftng to tile top anglos) tl1OS0
:\ ones am tile acute. OK.' ell. Wa [wid, we said, uh, ttun it h;
4 "npm;silJ/o, IIlI, bccaus« when you rlmw a ttk1llylo with, (III,
6 two obtuse anglos and OIW acute YOLI can't (10 it, uh, cos
6 when yuu draw n ({iDnglo you nove to got two, un, two or
7 tnn» DCUto ung/os. So, we saki we yet tlus tlmwlilg wl1i'(;111:0;
8 a qUl1cd{Uatol'lll draw/ilg to get two obtuse angles tthon very
9 "lIlotly, tim t~/ass) Do vou understand?

10
11 tsomo murmurtnqs of 'yes')
12
13 Joe: Wily, why (10you IWOIf two acut» a;;glm;?
14 Roso : Two or three acut» ungles , ..
15 JO(): Why (10 YOII nood aCt/to? Wily can't you lIS() any tYPf;' 01
16 ong/()?
17 Roso: ... so what we (IielWO got two acute aUll/OS, or tnteo (S/UIIljS).
18 Mel: Can I onswe: (ac/(Jrnss(nlto Roson' um Joe, you am Wlkli1!J
j 9 about a trkum!o no? alrmuly Wl1 OK lim um can you I/SO {I

20 mflax anglo to draw (1 triangle!:' (J(W (JI1SW(}fS '110'J Sa
21 obvtousl» stu: can 't lise rof/OX(}S so stu: (ISO ocutos ami
22 obtuse« (not easy to boar, said hol/lilgly) to ttna tho allg/e,
23 vorucot. trirlllU/(J .,.
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As dOSe! Ihod III Chapt(Jr 4, dUring tlu work';hO[Js two other tollehun.; tulk of

tHffieultlos with pupil OXPfOSSlons tint eOllhmo othor pupils. ami rht\,r wlHhmGY

uot to Gali on meso pUJj!ls pUUIIGly.

Cluarly, tn (I multilingual eernmumoauve elassreom, \1\0 hnouisttu th:munds on

pupils mcreaso. 'roaonors in tlus MIIUY are aware (If PUpil ulfftcultles but thuv uro

not sure how to impruvu langllClgo skills and so tho ISSUO is not explicitly

m1Uresso(J. This vignotte and Its Imoor study 8utmo~t that prol)lematiG

cOlrnnu:ucatM_' GompotonCt\ I'~ gonorul. (lnd wrtlnn i.1 p,nllfapatmy m\lWfY

pedaooou.-mlllfJf1rooch in partreutar, leads to 8010('t' '0 toucher pupil intoraetiens and

tI\(lSO oro POWrltlfllly diffnrontiating. This flOints to tllo dil(lmmll of pqual VB,

dlffortlntlal alloellti(lrl of resources ant! Law awl W!'llner'H arnl1l11ont ill!t1ut

fHu'tHNmtlofi bClIl!} a function (_If I.IGt;(\S~to rOSOllfG08 III tno prrtetlco. Flore

ImlOllouo (through eemmuruennun and panmulurly vorlJulislItion) ttl a resource for
Imtfllmo that tnmJvOftul1t1y lHlGO!lWS (iltf.~rontmlly (fistfliJutmL lilmio !lot callulf ,111

hovo loss oPWJttunity to talk ufJout thOir tninklllU.

In the nmo wruto pupils work ill U(lIrSon tho workshuot, (llld Sun GlrGulatos,we soc

her nianaU"1t1 thn eomphJxltHjS of hor partlGipatory IIlquiry \IJlJlHItIGIl III hl'r

rnl1ltilingllul classroom comploxitios that lio In tho intorplay uotween pupils'

oonunu-ucanve GOOlpotenco und tho t1eoponinu of thOir mathomatical kllowloduo,

he tween domocrlItisHlO tho \;I,I~mroom nmJ Hllllulraneoll~;ly tlovoloIlIlIHl1Iiltht\lllatll:al

kl1owlodno.

5.1.6 The lesson: from talking with!n to talking about

11m last pun of the lesson IS report haGk tuno wlliGh detllnmis public untcntanon
of work dono. Suo mnnonos to conunue her onGouraoemollt of pnrtiGipatlll1l lllHI

inqUIry. hut limo thrOtluh whulu (:Itlm; iutentcnon, MmiHlt!fH1 \lnd lH'ootmtltlll 01

matllomntical m(lUllillO G0l110to take on u diffornnt form with difforont possibilltios

and consrrurnts.
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5.1.5 The Jesson: demands on pupils' communicative competence

As i~ partly Illustrated LJy tho hvo pupils who had diffiGlilty in DIvino Glom

oXIlI.mIltIOlls. tnorc IS tjlffowntllli eommuniG\ltlvo cemnotenco III this class In turrm:

of tj(lrnonstrating knowlodf}O throllOh written languano. Tliesc pU(.llIH do nut

voiontoor to report on thoir work publicly. Nor do thoy ong090 with thoso who do

report baGI••

In hoth her 'nlhill (lIla hor rotloGtiv(l mtervmws, Suo (ltsGusses prohloms ;,110fnGOS

III oncourtlging all to pmtlOlfwto pllll!icly. Sho wonders to what extent foming

them to oxpllllrl ('onci thoy are not eomtortaak-' domn til'S) 'jnhltJits their

undorstanding' nnd 'creates II)SCGunlIOS'. AIM}, some pupils me poor

commurncators anti contuse tho class. Silo ro{lhso'i that this affocts her own

rosponsos ol1d mtoruGtiolls wllIt;h. 11\turn, nmy hm. e nOOiHlvO otfoms 011 pU~lils.

Pupils wne volunteer llSllUlly hnvo sOll1othll\!) to SU\" lind moreover:

s: I do try to choose tnem when I know tnov willhnve sOl1wtl1ifJ{}
to say ... fwd men you ore also sayln{J sonwtlllng to me kids
wtta don': got fa 110liP ... tlwfO is OIW kid wno I don't get up
oeeaus« lit] wl1l iust cootus» (weryone

(VIS, 1202,1212)

WlthOLIt w,shin!) to dotraet trum the tOtalS 01 this (!IIdPtor, it i~;IIItmmJtIl)O and

lIseful to tho ovidontimy nature of til,s vllJllmW to mJd horo that iJlandl IS wlllliarly

oware of her own ex(;lusionary uenons UOG(lliSO of poor eommumonnvo

competent ~~. III 1\(11' rofloGtions, sho says:

if

T: 1 cnoos» tn« wiJhil{J ones, tnov 'hww, always Willli)!] to (10
tllli1(1S. Tllen it soeme« to me tno ottu« pupils (Ion 't got to be
seen like tnoso wllo are not talkino (111 tho vkteo.

(W3, 55 5tH
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sinCD lin obtuse ann1n is more than 90 (I(;oroos, two will HiVElmore than 180

degrees Gild thus will rmt maxo a trianglo: or tll:Jt it you start with one obtuse

anglo and then try to draw a second 01\0, vou will land up with () quu(hill.lt{)wl and

not u trianole. Thltl luttor is Rose's opproat:h.

one pupil, Mil, wrote:

It is inmossiblo bOGUUSO if you havo an obtuse anglu, veu will nuvo
a tir I.) \hat will have to hind the two points tonotner, so you will got
UGUti} anglos.

Of tlUl 32 studont« aoross both etossos, 16 responses woro Similar to Roso's, 8

wort; focuses 011 tho 011010slim in iI trianglo, tnroo wow like MIl'S \lnd 5 wero

limited or unotoar cxpmnuuens.

Impm)slhlo boouuso then you will nut hiJVO \t trlllnulo

Impossiblfl ((lrawlIl!l to support answer )

IrnposSlolO (no support for answer)

It IS impossible because ontuso IS tjiggor than 90 boeuuso all tho tingles
huvo to add up to 1SO

You cannot draw It Iwe\ll'so it is l'Hl!lt'l than 90 llnd u tridnolo IS 180

Thoro ero (,ortamly dlfforent ways of approoching tho tusk (11)(1onsworino tho

quesnon. SpoGlfieally, wo see it more dmluGtlvt). JloWntllllly a100tmue argllll1oi\t.

on tim one ham!, wld w;ual, mom IIltllltlVO GCIIlGOptllalisatllllw on tllll other. Anllln

WI) 800 that what Suo vniues. silo uecomnusnes. However. divnf90 responses ure
not only ill ori·}ntation but uthO in quality.
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apontenccus.v asks quosnons, for oxamplo: MOW many trlllllgies UP)thoro 11\ tho

world?

In addition, silo fosters pupil pupil Intornction. Pupils interact with eech other

whito on task, and then during roport bock. Pupils nave loarnt that ttiov aro

tJxpoctod to ask themselves why, to oxplain and ask why of others and to lnteruet

verbally with each other.

Thoso interactionn, while eontronoo by Suo, alro rofloct her skill in managing tho

constant intorplay of demccracv and devctopmont, in listoning to and pushing

pupils in her mtorccnens with them and tho task in ImmJ. What Suo values

tmatbornattcs as sc:mwthing you talk about. nave your own tdoas about, ask

quostions about; Icamino as sOGlol; knowlodgo as porscnu' llnd problornancr and

tearncr» us diverso 0 soc p. 2Hl). she uccemplrshes.

rills participmoryzinquiry approach stands in shmp contrast to many mathematics

classrooms whore touetmr initiated rocnlt tvpo quostions 11l1dI R F mteruettens

(initiatiorNosponsou foocflJlIGk) predorrunare and wnero pupils Igo for an unswer'

tcarncnon, 1936), Suo's lessons oro better doscrtbcd by pupils' 'going for II

quosnon' •

I rocall my exottemont and a(/rnirution in watching this rosson so diffort\1 from

most ethora whom [jupils nil do tho sumo thinO in tho same way. Huw, desptto

uurrteula eenstrutnts and in contrast to dominant prueuces, (I culture was tlOlI1{l

creatod that providod pupils with cennoonce to inquire, tntnrnet ancl dovolop their

tnathomaticnl intuitions.

5.1.4 The lesson: matnematlcet knowledge and diverse pupil perspectives

From tho vldeotnpo and copies of thoir written answers, pupil (OllSlll1inO for why

03 IS 'unpossiblo' 1I,,,;!udes 1l11lllOliGal ami visual jll8tific:ations. Must oro orther that
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Mom oxplicit in Suo's lnteracrlons is a valldatlon of pupil porspncnvos on the task

providod they oro rneanlnqful, that is, they 'make sense'. In addition, in her

encouraging of Joe and Roso, wo can see possibilities tor bringing forth tho Zone

of Proximal Development (Vygotsky, 1978, p, 90), for deoponing thotr
mathemattcul thinking through developing tIM conccot of {JonorulisDtiol1, and her

tacit knowledqo at work. Working with wortscn's otaoorauon of activity ond tho

ZPD (Wortsl~h, 1984, 1991l>1. Silo supports Joe's thinking hy ~;ayilln I\IS

oxotamtton is IOK' but also chatlonqea his sttuutlen dofinition, SUm), ,ting while

admitting that she is not sure, that his ortontotton to tho task evicJ(;nccd in his

fictions Is possibly limiwd, and that ho should also start with on obtuse tlnOlp.

Of course, at ISSUOhero is that sttuntlon definition is not simply rotated to tho

acnons and oporuttons, but also to monvos'', It is norhaps Suo's motive for a more

goneralised rosnonse that is not shared by JOG. I will return to thrs point later,

In Lave and Wongor's (1991) terms, thoro is amole opportunity for talking within

tho 'Ylflthomatical practices in this class. As dtseusaod in Clwptor 2, Lave and

Wongor distinguish between talking within and talking obcut a prnctico. Tiloy

orguo that full pnrticiptltion in a community of oractroo moans learning to talk,

Which ontuils talking about and within tho prnetioo Ip 109). And hoth tdlkinO

about and within a oracttoo tnemselvos ontail talking within and about the pruotleo.

In class, puptls oro within school mutnornanoat practtce. Whilo on tasks. Suo's

pupils nro talking within tholr mnthemuttca' nrocnco. Than, und 10S13 so 11\ this pmt

of the icsson, thov also talk auout tnelr methornatreal ieleos, either to tho toucher,

or it)')ir partner.

An inquiry approach is evident tn Suo's actions WIU III utterances liku Joe's 'But

wily'. I observed four of Suo's Iossons, during whiCh pupils asked nor a wido

ranqo of questions, for example: Con wo have II curved anglo? If wo have a rioht

unOlo is thoro also a loft nnalor In a trianglo, why don't we illcilldn strainllt (mollJS

(r.3forring to anv point and a 180 dogma imolo on ono of tho stdos). Suo also

230



00: 13:05 to 00: 14:36

Joe: I am contused miss .... It is linpossibl(~miss becouse when you
have thls, miss, fie, it is 90, fie? tact's make it 89)} but
(pointing on bts book) then these are both acute ne?

Sue: yes

Joe: vou make this one an obtuse angle, ne? So you like stretch
this a bit and then while you oro stretching this, these two
:.mgles tteacnor saying tight right as he explains with pointing)
will get smaller 0 so that is whv.

Sua: Thet is en okay expkutation but I am not sure if it covers all
tim possibilities, because what If you start off with an obtuse
angle? You stortc« off with 89 ami it bocama 91 • al1(11 think
you should write that exptnnotlon. But when YOll nave
finished writing that tluilk onout wtuu noppoos if you start off
with on obtuse anole, like 125 degtoes. Could you tnoa hove
tne trial1,qlewith another obtuse anole?

(Sue then turns to Joe's purtnor to see if she shares Joe's view and
then encoumqos tilem to 'togethar think about tile 125 dooree
startlil{J angle'l.

Suo oncouraqos both Roso and Joo to consider tho gOlwrn!lsability of thetr

answers, sho is not entirely happy with Joe's oxplanutlon • but silo is not sure 0

hor tacit knowlodgo is to push him to consider whether his oxplanatton holds if he

starts with an obtuse ~)I)ole. We thus see hero that implicitly developing tho

eoncopt of oonerolisntion is tncludnc in Suo's lesson gonls.

in this purt of the lesson, Suo gets round to tho whole class. Her lntoractlon, nor

mediation and scaffoldinO, as menticnod above, are predcmtnannv in the I rrn of

quosttons that oncouraqe learners to articulate their tnlnklnq, present their

reasoninq and to questton ouch other. Wo can soc opportunity for conscious

rotloetton, and in Vyootnkion terms, possibilities for (lovoloping of higher

psychologicol tunctlonlnq, and spocifically tiwugh lmpltclnv tho scientific ccncept

of gonoralisation.

229

f
(,



This temporal analysis illuminates tho podngogy in operation and Sue's values: she

allocates a considerable amount of tlrno to tl1u paired work on tho tasks.

Joe's stretclitnq incident occurs in report back timo and concorns tho possibility

of drawing a triangle with two obtuse angles {03b above}. It is focused on two

pupils, Joe and Roso, who work separatelv. 00(;11 with hls or her own partner.

Both offer their work in public report bock timo and both ongage each other on

their respective reports.

5.1.3 The lesson: Sue's participatory-inquiry approach

Whilo pupil:; arc worklnq in pairs on tho we-kshoot. Suo circulates. Her

lnteractton with learners is largely through questions of clarifit;otion and

justificlltiOl1s of thetr tdoas, and cmcoura(jing of their (pupll-puptl) lnteractton, So

questions like 'Why?', 'HOW do you know?', 100 vou understand what (your

partner! says? Ask him a questlcn?' predominate. In addition, Sl10 arso reminds

learners to write their explarmttcna in words and/or (0 draw a picture ' thus

reinforcing different rcoresontattcns built into tho worksheet.

In addition to descriptions, Questions, exptanotlons and j(Jstiflcatlolls, Sun also

eneouranes some pupils to considor and extend tllo {Jonorolisability of tholr

aIWWOt'i, In Vygotskial) terms, gonoralisation is a sclentlfic concept, linked to

other concepts and acquired through mcdtated systematic instruction. Suols

interaction with Rose and Joe recorded below while they are working on their

tasks with their partners reflects how at tlus individuol lovol she works to scaffold

thls sctontltlc concept llnd manages tho dnmooracv-devolo= -ent tension. Sho

interacts with Rosa on hor answer to 3b (Rose has drnwn a sneuo like this: \,j ).

Sue vnltdatos tho rosponso and then asks: 'Will thls always be tho coso? that

thov don't join?', And when she gots to Joe und his oarmor. ho SdYS:

228



5.1.2 The lesson: a temporal analysis

The lesson which p.oduces Joe's stretching is repeated with a different Std 6

class on tho same day. Whore illuminative I will Include i lCGlIrrOnCOS from both

classes.

For most of the 40 minute lesson, the 16 puplls in each of tho two classes work

in pairs on part of 1 worksheet (Figure (ii) below) where tho questions are dosiqnad

to elaborate the concept of the angles of a tflanglo.

~ a"_·M ~===~_---~-====-~====:======-===~=91
FORM I: GEOMETRY --lIf any of these is impossiblo, explain why, othorwtse draw it.

1. Draw a triangle with 3 acute angles.

2. Draw a triangle with 1 obtuse ungle_

3. Draw a trianglo with 2 obtuse anqles.

4. Drnw a trifmglo with 1 rotlox angle.

5. Draw a trianglo with 1 rigl1t anq!o.

Figura (ii): extract from worksheet In Sue's Std 6 class

Tho lesson bogins with briof tnstructions rotated to tho worksheet. Pupils oro to

dtscuss thoir ideas with their partners, und illustrate (draw a diagram) unci writo (in

worus) an oxplunotton of their unswors in their notebooks. Tlwy uro also told tnut

later in tho lesson, one from oacn pair will ho Galled on to 'oxplaln' what thov have

dono to the class

Thoro 3rQ tilus tnroo <liminet tlme-fromos in tho lesson: tho first tow minutes orient

tho wholo class to tho worksheet ')0 next 25 minutes. pupils w0d: in pairs on

tho worxsueet. Tl10 lnst 11 mtnuros are tor wbolo-class report bat k.
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I have described how Suo's idea of what constitutes d 'good explanution'. one

that is mere qenorul, is not mudo cxpltcit. This impliCit intention l~ evidont itt

individual lntoruetlona and absent in SU(}'S lnteractlon with tho whole Glass m

public report back time. However, it is her responsibility to provido appropriate

instruction of a more gonorallGod rusponse. But doing tim; pruduccs u proftHmd

ditomma for Suo and others as eroauvo and rotlocttvo as sho is. Slv; would nood

to highlight attention and provido a scaffolding orocoss not only on h~lw Joe and

Rose differ, but why in her viow Rose's response is mom gormmlised Hnd ttiererere

a bettor explanation. This could be dono in 11 way that continues to enccuraqe

pupil participation and interaction but such activity on Suo's pmt might woll

undermine nor gool for her pupils to tok!) responsibility for tlwlr loarnmg. Joe

minht fool that Ins thinking it} not good MlOlIgh hm:auso It is not hko Roso or Suo's.

This (;ould inhibit his willingm.lSH to participAto in future or nuglltively suuuo his

gools. Yet if Suo does not rrredtote pubhGly how and why Roso's response is (l

genoml answer, but Joe's a spocif:e: coso, then hor mtcntton to develop 'good

t;J(plonotions' and have ~"!pils nogotiate rnoaning will bo tnwarted,

In this W'J enn soo that pupils' difficulties with engaging eueh other drt' more thlll\

metaceqnttrve on tho one hand, and on tho other, more tnun tl1011 ability to

express thoir rnathemattcat thinking. Tholr difficulties mo bOllnd UP with tho

t03ching and looming approach in tho class. Agdlll, wo SOl} tho thrfH\ ,innonslonal

dynamic of loarning ami tom:hillO mutnomutios in multilinquul classrooms.

What wo learn so forcofully from Suo is that she knows tlmt expressrcn and

engagoment are problems, but not how to (foal with those. I am thus mgwng from

n Vygotskian porspeetlvo that Suo does not soc how her opprOdGi1, omboddocj as

it i1) in her actions, is impliGntod in notthor facilitating tim mention of' a constructton

zono for Joe and Roso, nor in IIw(iiati'lg tho sGhmtihc t:OIH,:Opt of nonorulimlt:oll.

Praornotically, OIVOll tune constraints, tho quosticn of wnuther. at tlus level, tho

concept (If gOl1orulisutioll can ollly 110unorqont anci in(lividunlly flHHliatmj must bo
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sootal, So, she wants thorn to ask each other more effectlvo quustrons, pmllaps

like those silo uska Jr end Roso as shu interacts with thorn individually while thoy

are on task. I huvo already posited 0110 reason why this doesn't happen. Thoro

IS no effoctive Zone between Jon nnd Rose.

Tho irony horn is that Suo's dustro for pupils to ongago odeh othor is perhaps

simultaneously part of and undmrninod by 11mpmti(~iputory inquiry approaGh. and

\l1is anpoars to be ensourod from her. What am 11m JlU(JHJSOH hoillfld nm

rnfOGUSlllg? It is arguable that Sue's concern to {'I t,(HlfilgO portmipatmll and

Iflquiry interacts with tim diftlGultios pupils nave in oxplainino their tl1inkmg and

ongaging ouch other, and her rnpoatmi pnint that 'sno eoosn't know how to he If)

thorn'. Togother those mitlgato uooinst nor rmldllltllliJ across diffmoncos I.IIH1

ovaluntino tile differing sunstnnce and content of whnt tho flllJlIls offorO(1. Rioh

matlwnlutical pOSSlbilitios urn tints sU\lulwuoously Gnlatml and partially tost", tho

trade-ott tor sustaining what she has workod hurd to build - a culture of

meaningful inquiry whore pupil porspoenves are valumf and knowludgo is trontou

as personal and probhJlllOtlC.

A sccono oxutan. Ion (IS to why Suo (focs not retocus rolntos to her .rnpliGlt

mtentton in tue IOS80n the dovelepmom of tho SCientifiC GonCOIH of

gonemlisution. As Bartolini Bussi n996) arques:

. • in a Vyootskion ponmlletivo, II emontifte eOI)(:opt is nnuner a
natural devolopmont of an overyday GmtGopt nor a manor of
neqouunon, but is ncqulred tlHtHlHh mstrueuon {po 90l.

Bartolini BlIssi nrOllOS this in nor analysis of etassreorn aotivity whom a tOliGhinn

intnntion was tho sciontific eonCt'pt of 'pattefmnu' but toaener IlHallation of this

ccneept was Ilowhoro evident in tOdGher pupil uuoraettons on tho hlGk sot. TluB

then UGGOUlIW tor diflltmltios iHlf)Ii11 had III HOHOfnting and workinu with tho

uunorus in the tass.



Hom W(J am concernod with lotirnino tmd dovelopment possibilities through pupil

pupil interactions. Jco and Rose do not sharn tho sumo Situation dofmitiOIl. Roso
starts by drawing obtuse anglos and them cannot form a trlaJl(Jll), only a

qUdcJrHutoral. Joe starts with a trtanqto and :lI'lnj tlmt It he stretcbos one anglo mto

an obtuse anqlo, tho others will contract. Their ertentatrens to tllo task, tholr

obinets of ottontren, uro olfforont 0110 tlloy struogio to SOO Pdst thmr own

orjontutions to on90go with oach other. Thow is no offof,tivo IOtW !tuw tor elthor

of thorn in thoir 'nteraetron. That is perhaps why wo cannot fathom thou

Questionsom! why Suots inSlohts are portmortt. This also oxplmns why Roso and

Thmni's mteraeuens are more fruitful they snare the sumo onontanon.

Thom ISmuch potential for qllnHty Icarning in tnts situation, for both Rose and Joe

roflocting on thoir own GOllcoptlUns in iolauon to others' that are thffmerlt, But

they CUlUlOt do It on thmr own. It ItlqUlfOS tim touGhor to t:rolltIJ a Gt!l1snuetl()1t

zono (NHwnmn, Griffin & Colo, 1989. p. 163'. f.!Uflmps by nHHil(ltiug tllOir
tlitforonGos pubh(~ly.brinoing to attennon dlfforent oriont(ltiOllS lind stmtll1fl pomts,

their eennocnona ano roiatwo l11atlwtn'HIGol strennms. por here, dlSC\lmilon

amongst tho pupils IS not about who is riUhf Of wmnn both thoir l.lf)prmlGhos

make sense and answer tho uuostron It is about how thoy me HllfIIlaf anti

dlfforont, how thOY am relatml. und thun too, wlunh. If OIthm, If! tlio bettor

mothomaticmlly.

TIHI rolo Suo plays III tnoso unorucnons IS to ensure tlHlt Uw:r flW'flht!fl~i UfU

Glmifloli (lnd that tilt) two explanations of wily a tmtn(lh'i {;Wllwt h\tv!! two ohtwm

(1no108 are understood by tho class. In Joo's (:[180, silo dofiO(;ts to tl@;1\ labolhnn

uml d(MS not rotoeus lJw:f< onto tho IlllltilOllwtlGal subsmnoo of tllo task. Suo SOilS

her (fon~lGtion us an opportllnity for tmlGhll'f! III euutext.

A koy .ssuo, however, am! hme w(~return to tho (iemoGrm:y (jovnlnpmoru tenston
Hmi Its rolatmf tJiloltlmm., i8 tlmt Sun would like ttWIlI to 1H1nnMW flWiliHllfl and

fHltFIHOom:h ether. Sim wants to tfOdt knowlodoo us problornatil.: and tOllrlllll(J as



uno how those oro inter relared. Mind"lallguago mterrotatednuss IS at ISSUO as wo

grapplo with pupil pupil mtoructton diffiGulties.

6.2 Negotiating meaning

Why oro Joe and Roso urHllllo to IHlootiato moaning effoGtlvoly? Why cun sho not

near his exptanation and he her quostion?

Suo'S lIlsights from her reflections all 110roraoueo are verv Instructive, PuUtls in

tlus class strugnl~ te Mm and nngago each mil or. WhDt sho undmstl.mdG IS how

han! it IS for thorn to stop uut of thOlr own WOIlS (lnd trurnes to onoaon omers'

rnatllornariofll thinking. Indeod, it was hard for nor too. Tho quesnon is: how

Illlght pupilS "avo tllO VlmtaUO POlllt that one oxpmns of tlio toaenor (I vnntugo

point from wllieh to interpret and oHoago a mugu of Idoas different from your own.

As (flSeusscd, wortsen's olotlOrtltlOn of actIVIty and Vygotsky's ZOllO of PrOl<mml

Devolopmont tZPO) are vvays ot nlabOroting and nwmug Suo's mSlohts. Actlvit't~

lit tho ZPO involves: ~lituotion dofinitlon: ItlfGrsuojomivity (lnd sernrouu motilatioll
(Worts,:h: 1984, HIS"). It 18 when sttuatten dntmitlOll (tlmtivmlOl\ CUllUm

ormntaklll tu tho task) rs IIIH snorod that mmJiatton ISmqUlrud for IIltU8ubJOt;tlVlt'r

to 1m establishod. Tlw tssuo III adult child \IIuJ partiGular!y reuener UliPI

mteraenons, whOm mot'vation lind (toalB ow otton not shmc(j, is tho elmnglllO 01

tho Child's situation {Jefmltion and tho kimj ot mmhnwm that IS roqlllfmf 10

establish mtorsubjoetivlty in rotatton to tho task at Mild. ISHUOSof f)OWllr am!
control und ownership (If knowlodno enter l!(Ire, hut tllo Inmortnnt 0110horo IS ttla'

If SltW.tltlll dl\flllitiOfl I:, shmml tnon IIHlmmllJIJctlvity IH elmi(!f to nstllllhsh Hnn

medianon eusior too. If [,itHatlon (fnftmti;m IS not shmod. ami it (mult{ well tHI II

ehanon In thinkinn is to occur, tllon tWHlblishino intmsuhjoCllvity beeemos (I

GOllllllox fmwoH~



Tho teachers in thls studv rolso serious questions about tho boneflts of

verbahsaticn in tholr rotlecnve lntervlews unci workshops und those concorns have
been doscnucd in Chapter 4. In particular, they wonder whether it is not, in fact,

that verbaltsation bonefits the t(lr;f'hor who can hear amI then work with puptl

thinking, rather than tho pupil '1, "! II bonofltttng from tho verbaltsatlon. This (Jan

bo doscrltllltl us (1 dilemma of verball:c;atlof1 as a Itlamil1tJ U,lSOlm:H VS. vanousouon

as (1 teac:JlIilg u)SOlIf(JI). Pimm points out tho HH18ionhl purooso between hoaring

what pupils have dono (thoir persueottvos knu- ',Iudgo as porsonal) and using this

for morn general touching (knowlodgo as pubh.}, Huwevor, m rolation to tim

sociocultural thoory devolopod in thiH thesis, thoro needs to be some oxphGltnoss

ot whot IS rml',ired in roport backs, in m(maoing both tllo personal and tIl (I publit:,

(lr, in Mercer's (1995) terms, GfOSSinn buck and forth llotwoeH oducational and

educatod drseourso,

What we thus IOJrn from SUOIS that tom~ll()rs could M usefully informed obout

uscocts ami issues of roportino as CilSGUS50d by PUllIB, to become awaro that the

shift from tulklllg within to tolkinu about is not necessanlv snentanonus. Hem is

omplflGol nrmmd for the argumont in Chapter 2 (p. 59) that Lavo and Wonger's

tlloory of sooml pruetteo necus elni)omtion if It Hi W tnclude sclltJol contexts. For
access to school mathemuttenl nraetreo. Hnd not sequesrranen. tho tmundary

tmtwoon tolkmn within and tnlkinn about mmhornatiGal !fJOUS and thinking must no

rmmonisotl. SuaftoleJinO IIltO odumltod etsccurso, that ISmoro expliGit modintion,

IS requtred, ThiS IS not witho'it tensron as Clmptor 9, with Itt! tocus 011 tlxplrelt

lon(Jui.10otoaGhing. will illmninoto. Novermotoss, nruoncos that assume a seamless
woh of tlGtlvity In Joarninn to talk mutnematles, a wishmu away of tue houmiary.

eun rusutt in SOUto pupils hoinO (101110<1access to udm:atod tliSGtHlfHO. TllOy mo

thus unltkoly to become full partlGipants in tho nraurrce.

Hoportmn skills are impoftnnt. nut l10t tho koy iS8t1O hom. A dOOPlll' question 18

whothor tho UfHimlyinn problem for Jon is a nommuntennve or an (lpisWmiG one
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to labollino, WhICh, [ISshe herself commented reccrrttv, has a roal purnoso. Suo's

labolling thus focuses, to SfJl'l1O extent, on this issuo as shu highll(Jhts ttl Joo and

others, how you need to labol offoGtivoly if others are to understand you. BOillg

oxplicit about what is roqutrcd is necossarv. But tms rnqutres IOllguaoo toaching
und Suo 'does not know what to do', Moroovor, Punrn (199;2, 1994) rUISOH tho

pcdagogiGtll tension (which relates in part to both tne knowllldgo 19personal vs,

knowledgo is public dilemma. and tho loarning is seetat VS. loarning is individual

dilomma) nut arism'l as toaehors attend to boing more oxplicit about what IS

required in roporting. Tllo more OXphGlt, tim more VUflt1n will tuko form for

substance, Tho less expli(:it, tho loss pupils oro Hkoly to notieo what is going on,

what IS IIltOllCJ0d.

Wo loam lurthor from Suo ond hor OS tuft! awareness, that pubJi<!(II' .inon uf
mathmnatlGol thlnkinn IS not oQually otensurante or tlOnoficiol for all learners. tInd

that ncr own actions at tunos favour some students through un lIlouvmtmlt
unequal distnbution of looming roseurces,

PUrimasks us to consider 'who bonefits' from nmortlflo tmck. ancl 1ft \,lfllat WJys.

Thoso ropottmg hovo on opportUnity fgr SOfiOUS. formal euusereus wfh.lGtIOIl,

Other students bonofit by hOOfinga nmoo of ideus and onontnttens Olhi difiomnt

persneenvos can no validated nud valued. Teachers enn hoar what UHlir IJU(HIS

thmk (lnd attend to JHJf)!IH who uro presentm!l. Thoy eon mmhnto thmunh SOlHO

'contextually based motu remarks'. But meso llolloftts neod to tnl eonscroustv
Ilttondoo to if tho¥ lifO to uo achl(lved, For Pinun, spoakino mnthornutlcally assists

in aliquirinn tim COlllrmtumm of writinn nmtlwlHutlcally om! It IS wntten

matncrruincs Wilt is hi(!hly VOIU(}(L

It IS not r,11J1lfto what extent Joe or Rmm t.mnohtmf trom thoir rnportinu. Pupils

homo two of tho fuur klllUH tit rosponses to tim question. Am.! SUO I!SOH tho

opportunity to do some touching in cenroxt. WllOtllor ,,100and Suo, or (]flY of tlle

others, will report any morn off(mtivoly Iloxt tune IH(J(lhatnble.
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looso solccnon of Gnglos is confusing. Rose has loss SOIlSO of tlmliollc(l in that she

eces not convey tho oroeoss of her thinking.

Tu some oxtant, Suo is aware ,)f tho lssuns of soloetton ano uudience. In her

mflectivo intorviow she desertbod a situation whore pupils in another class hod

workod on an investigative task for a fow days, whom oXGiting mathomancs had

boon ovldent.

$: You sec what IW!)PDfW(/ in another lesson: I gavo them an
il)vostigotioll to do ' oml it was 0 two t" three tosson
invosti..qation: !JIVen a flxed l}crllntJter wlucl1 slmpc 110Stbe
amatest area? Ami tlwy 0/1 diel wOl1(lorful tllil1gs ami in
different ways. ilnd after throe lessons tim ttme was to PWS(lnt
it oml tlley pmsrHltod a!1palllilgly 110 0{1(,1 Gould unaostan«
what tim otner [ltOtl!) Imd dono 011 ttu: bOiWl. I know and was
able to clww it out but t110'ljllst vuuen't ablo to arosent ami
/1Ottly 'c£wse t uav« novel told them /low to 1)I('SOII/. lJevtJI tota
them vou can use (Iiagwms llf1tl suuctun: it tn this way. And
also t nave never structumt ()x/lIOli)t'ng to tnem.

And

tho'l don't know wllat it is otber« I1lwtl to know about t/Jell
mta«IiI[} ...

(VIS, 947-963)

Wo also see hom, that t\1/klil[1 witllin and talklil!1 about muthentuties witlun tho

classroom and its Il\ftthomati(ml eracueos, while doO!)ly rototod, do not ptaco tho

some eemmumeuuve dernnnes on tho snooker, I~avt. {llul Wonger's seamross web

of bocmnino a full partlGipant throunh loamma III (l eoltllmmity of nrueuee m

ploblomatic. In this eommunttv of prncttce, Suo's fllotl\ellHltlGS clussruom, tho

mevo between talking within omt about is not soontanoeus or tacitly learnt. It

reqmros some mmlintion.

Suo knowu that thoro is prcblorn, that till 'H) floods bo somo instruction In retntten

to ftlJl(Jrtlllfl, nut we learn \loo!n from i;1un that knowinn that clews not mean

kllowillU !low to act. Wo can son Suo':; tueit knowlmltlu tllrouuh hur '(fofluetl(HI'
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competenco vs, negotiating and devoloping meaning, and to tho knowloot:1e is

personal vs. knowlndgo is social dilemmo, tho dilemma of validating pupils

perspecnvos VB. doveloping sciontific eencopts! What can wo loam and what do

we learn from Suo, from both 11mtacit and articulated knowlodgo? What is she

not aware of and why?

How does tho demeerucv-devetoprnunt tension wend its way through both tho

tssuos and sue's knowledge of them? What ore tho rnodiation dtlernmaa at plllY

and how does Sue understand and oxplain her manaqoment of thorn and tho trade-

offs she might mako?

6.1 From talking within to talking about mathematical practice

Jon has difficulty urticulating his think;ng in his report beek to tho CloSS. His

lunguage is ltttorod with 'urns' • repetitive pbrascs and hesitancios. An obvious

explanatlon is that Joo, and others who display Similar behaviour. oro not I'l'lothor
tonguo English speakors. Thoir task is thus ono of double uttontion ' to therr now

mathematical ideas and to a longuogo they oro still learnlnq. Suo is aware of thin

but 'doesn't know how to move him on c to develop tho longuogl".

However, Pimm's (1992, 19941 work suggests that this tssue is not simply a~'out
proficlenc;y in or access to English. Reporting mathumotlcol thirlldnq, even ~or

mottler"tongllo Englishospool<ors, is not (I slmpto process boenuso of the I;nguistic

and eemmuntcauve demands entailed. 'Skills of reflection and soloetion' and 0

'sonae of auurenec' oro important to successtut report bock. Tills could oxplain

why Joo could convoy lus moaning to tho toaehor and his nartner but strung los

with Ilis roport; 'md why RQ:"wd008 not mount tho appropriate soquoilGing of hor

ideus, Intemcting individllally with Suo and his partner, Joo is able to point to his

work in his bock and thus does not have to select in tho same way as wlmn 110

works on the board in front of tho whole class, While he displays a sense of

auctence by tiymg to roeeunt tho nrecoss of his thinking, his loose solocuon ot
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differont purpose in tOllching and {Jives rise to tensions and
contradictions in different ways. Listoning, chalrtnq discussion, and
nogotiatinn moaninn serve to morntaln pupils' activity find interest,
and gonNato manv tdoos, nor all Of which can bfl tukun UI) or oven
hoard. On tho other hano. lecturlnq and olicitill!J servo to make
avatlablo tho knowlodgo of tho curriculum. A form hardly used, but
ono which I think deserves morn exploration is answoring pupils
questions. (Brodio, 1995, p. 246)

6 DISCUSSION

In tho complexity of teaching mathernattos in SlIO'S multihnqucl classroom nor

partlcfpatorv-lnqutrv approach makes particular uemanus 011 roomers'
ccmrnunicatlve comoetonco. And while Suo has dovotopod II culture or menningful

mathematical inquiry in her class, wo see thnt:

1. Pupils somourncs strugole to uX,llain their mathematical thinking. Thoy have

diffiGulty with formal public exnrosslcn or matnomaucat commurucuuon,
with moving from talking within iO talklllg about mathematics,

2. PupilS scrnonmes havo difficulty undorstanding each other. Pupilcpupil

intmm:tl(m (vorlml ccrnrnunlcattom is thus not n taken ,forc!Jriltltod (llvon.

Of ton, thoy are unabto to comrnomcato ()lld Ilogotiuto muthemutical moaning

offoctively with Ouch other, orlll tlloir questlons appear rostrictod to points

of clarification.

3. Thoso comnumlcunve difficultios Wilh public articulation and nonot!:)tiol) of

mOllllinn snupo Suo's uctions und intornet with what sho mokon exptlolt IIml

what sno loavos ;,llplicit. and. ill turn, With tho 1l1,lt!lom,It:Gul knowledgll

rllado avallnbto to pupils.

Roturnino to tho obioct of study: what is SlIOIS knowlmlno ot these diffir.lIltios?

How (10 thov rolato to tho dilollllllil of <fevelopll1H IlH.ltIHHlI,ltIGal communtcanvo
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is it a pragmatic and approprtate way of mediating in divorsltv, and of crcarlnq a

culture where personal and diverse knowlodges me veluod and ancournqed?

5.2.4 Sometimes, 'telling is mora honest'

While not directly related to the inctdsnt. it is interosting to note that Sup's tnterost

in her videos is captureo in her whole class interacttor-. : both classes in relation

to 04, and whether a triangle can have Q reflex anglo. III each class, a responsn

from sorno pupils is that it can, but tho anglo is outside tho tnannlo. In the first

class, this publicly presented response is challonnod by other pupils and qurcklv

resolved by all agroeing that tho anglos must bo inside. In tho second class,

however, whole class discussion occurs not about inside anci outside anqtos but

rather whether thoro oriJ nno or tilruo SUGh rotlox lU10los. Thts discussion qoos on

for some time and SUf" )oilcwts with tho research group on whether and how it

was benoflcial and her rolo in it. Sho observes mot while she dOGS not talk u lot

in tho lessen, when she dons she is very powerful ill shifting tho liiroction of tno

disclIssion. Also, when questions oro put to her, she often answers thorn rather

than rosponding with a question for tho Ioamer to think about. Sho suggests to

tile oroup thor whlio this might be read as teacher tolling, at times it is not only

aoproprtuto. but more honest (W3, 1500" 1506),

In nor action research she Gmefully annlvses rnedlaticn throughollt tho lesson and

noticos tl1m she interacts with pupils in a number of different ways. She argues

that:

... it cannot bo our (lim as touchers to remove cursctves and our
pOW(Jr from our pupils' attempts to construct InHlthomatlcnl)
knowlodgo. RathOr, wo need to attornut to reloto tnotr developing
ideas to broader social and cultural knowlodgo. In attompting to do
so, wo will always work with tensions and contradictions.

Thoro is no best method of tOilGhing, rather. a number ~lt (liffort1!H
strlltogios that wo can usn. I huvn identifiod somo of those that I lise
in tho analysis of a stnqlo lesson. ellch kmd of tnturnctton sorvos a
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It is not only ,)00 ulla ROSHwho have diffiGulty understanding each other. In this

research there are throe lavers of lnrersctton and oommuntcatron, each with

ditfit;ultios, about Jon's 'stratchtnq'. Thoro is Joe and Rose (two pupils), Joe and

Suo (pupil and teacher), and Suo and mvsolf (teacher and rasourenen. While Suo

pll 'r1(y soos tho difficulties between Jon and Rose, it is only in dlscuaalon with me

that hor differoncos with Joe become apparent to her. And, not surprisingly, it is

only in discussion with a colleague on this text, that I can acknowledge my

differencos with Sue as to what is and ls not a general or good explanation and

Justification at tim task".

5.2.3 Deflection or teaching in context

In the rotleenvo interview, wo did not spoaifiuully discuss Suo's 'deflection' to

labolling anqles. This carne up recently, however. when t sought botl1

conflrmation for descriotton and tnterpretattcn of the data in this paper as well as

anrcernent (from an etbtcal : '): + of ...IOW) to talk about 110rwork. Boaring in mind

the ttmo-luq, she said that sns had boon thinking about 'deflection' and noticed

marc and mom that silo used it froQuontly to 'tench in context'. Tllis \1\':;')

ospocially the case now as a matonals-wrtter. She of ton 'dofioctod' to teach in

context.

TI10 issue than is one of refocusing ootting back to tho tusk, or what wo Gould

call a anemma of del/action. In Joe's 'stretching' the bell rings. Suo gets buck to

tho task tho next day, and Joe's partner exoresses his idoQ cloarlv. Hence tho

'matnemauca! properties of a triunqlu' are oxpllcitlv dealt with. But tho

relationship between Joe and Roso's responses, and tho mnthematteat hmttanons

of Joe's resnonso from Sue's pcrspectlvo, oro not publicly explored. Suo's notion

of what would qualify as a mom gonoralisod, and therotore Q bettor, explanation

remalns implicit and tit tho tovot of indivWunl mediation. It does not enter pubhc

discussion wboto class medratton " in report book tnno. Does this matter and to

whom? Is this a case of unintentionally ormbling ~1nlysoma (Joo and Rosn)? Or
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a question I would hove assec: So it is bringing up what
I think is methemeticel tl1inkin{] and thot is my OWIl
view, so it definitely does. And often you don't hear
wnat a child is sayin{] beceuso H doesn't match IJ

(VIS, 121501225)

Sue certainly docs havs a notion of a good explnnatlon " one that is geneml. We

con thus road two intentions for her in this task: tl1e development of the

rnathemetlcal properties of a triangle ' that it cannot be made of two obtuse

angles; and the development of tho scientific concept of gorwmlisation through

justifications that are general. The intemsting observation hero is that the first of

her intentions is clearly evident in the construction of the task and the lnatruottons

pupils are given. 1 9 second intention is, however, more lmpltctt and observable

only through her separate mtoractlcns with Joo and Rose.

5.2.2 Communication difficulties

We then get to Joo and Rose's lnteracrton and she says:

S.. He doesn't tmdarstan(lllOf chis omumon: is totally diffemnt so
Ire doesn't understand where she is coming from. She is
saying you have to hav« two or threo acute and he is saying
why acute a wily are you doing thot? he doesn't undorstand
whore Sill l coming from, 'cause she i.f)not do/i1g wh»: 110
was dOJil{] .

J: Then you ere sayin{] that they find it quite hard to lot {]o of
thair own understanding ...

$: to get into somebody else's lIncterstanding .... I mean hts own
IS so tenuous that ((}) 1/ becouso limy ofe not sure of their
own ideas tnov lose track in tnot: [J({JUfTwnts. One kld starts
tolkli1{] about one tJllil{] and tile otner ootms to somotbtru) ets«
and them tlmy lose tnet: oruument. Thts ilappens 111 class a lot
/I ...
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Holen, Sora and Clive's classes 01'0, to a qreater or rosser extent. mteracnvo.
lnteruotlon in Clive's class romatns at tho lovol of wholu class toucher pupil

interection whore COIlCOPts (Ira introducod cflrou(J11 wuclwr qll(fstiOll!llH, t!xwnplt·~;

me demonstrated on tho board inviting pupil parttclpatkm, pupils work individuully

on oxereiscs and tnoso oro then disf:ussod ogoin in whclo class WtlGhor"lod

lnteractlons. Sara shifts between paired pupil activity on tasks whom sill' uitoraots

with and questions lndlvlduel pupils, chocking tholr undorstamling through their

exprossion of their mathomattca! thinking, and men whole Glass. and typically

I,R,F, tuaclror-puptl tnteractlons as sne works to censouduto tho mathornanes in

the task. Holen's classes include organisod grollP activity. Here them is

considorablo pupil-pupil interaction (talking within), tollowad by whole class

teacher-pupil interactions mound tho roportino and rofonnulatillq of tasks

completed (talking about). Of tho throo ClOSS1l8, Holen's approach is Iil,;ut task

bused ({f\{j provides most opportunity tor talking within and about mnthematics,

for languago as a social modo of thinking. In oil three classes time is given to

whole class teacnor-ounit interactton.

Tho valuing of oxplicit languago touching thus arises mil: ,r prominontly in

multiracial and honee evidently multrllnqunl classrooms but across a nonunuum of

mora or tess mteracnvo teaching Gnd IOUining upnrouches.

Novortnetoss. in chocters 6 and 7 wo SOO othor teachers, ottnor WGitly or

denboratelv. mcerpcrate 'touchers tolling toarnors ubout muthemunen' (Suo)' and

'teachers modelling Illatllornnticallanguano' !TIHlI1Cli). As menttonud in Chapter 7

(p. 240), through 11mown rosoarch, SlIO (JOIllOS to see this (IS somonmos (I 'oom1
thin:ff approp: rare (Inti importaut in tho teaching loarninu fOlatiollship. r-ielon's

vtews thus rosonato with Suo und Thandt's expcnonccs that 'to(l(~I\OrWilmot is

somoumos appropttuto aM important in matnomnnca toclGl1inO and loarning.

Difficultios with oxplicit Inngllago toaching arc also !Hlrt of other ctausroem

contexts. Wo hove soon that, in prcGtrGo. pupils' oxprossion of thoir Ilwti1olllatic:al
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Now ttstun to !low clearly Rosie vorbl1lisos thor .• ami sno is a
successtut student. TlJ(}mmust ao (J m/atiol1sllli).

N17, 823 828)

Hulon appnun. to shaw t.ovo and Wenom's notion that bOGomillO klH1wlodgoablo

means Icamlllg to talk, loamillt1 muthomatteat otsccurse. As was around lI\

Chapter 2, from a sociocultural porspeetlve, lomning to talk in school mathomuricr

is decplv il)tl~rtwinouwith loarning from talk, '.\lith tho mtornorsenn! activity tho

oducationai drscourse in a ctassroom. Holon also provld08 OllPmturllty III her

classes for PUI)t1pupil mteruenon and group work mmilatotl by tho teaener. Thus.

Helen's vi ow ot leurning mathemnnor. has clomonts that resonate with Mth

soctocutturat ,lIld sOGial nraeuee thoorv.

Heron rogardB pupils' vorbalisation in tile mathomotics olassruom as n roscurc«
a cultural tllol~'. Encouranino pupil vcrnanscnen of mlltlHlIlmti(;al idtKHi 18usilltl

l:m!)uiJgo emn rusourco tor thlltktnO ami iotlr'lino, Pupil vorlmhmltHJI1 tur F1olon IS

also 0 display of knowlodgoability. rnts ilcknowlodoos tho fact that all o toacnor
nas access to is forms of languago IPimm, 19961. Explicit Jangling\) toaching and

verbuusunen by tho toacher furthor onahlos access to tho pmntil:o tw !t1;llunn

explicit what Inollluomhip allti musterv olltlllis. How(lvm, WIIl\il hmtlUilOOi.m a

rosevrce tor both displuyill9 knowlodgo anti as (I tool for thinkin!) Grontes tonslOlHl

III tll''l rmlGtlGo of toiJG~liflg.

2.2 linking Helen to tho entire data corps

In his ro{L)(!tlvo intervrew, Clive JOillS Sam (llId 1101011III vahlll10 oxplHat IW1HlHtOIJ

W(lGllll1g. This isstJO omoraos ugDin and aaflln III meso throe reecnors' rufleGtivo

intervtews. Clivo was toaching in n privnto school wlwro tho maJtlflty of pupils

worn not Ennli~lh spoakinn. ~;18 prtlviOUB tmlt:llIl)n oxpmiOlwu. lHl\lmthoh'fm.

Inelmlmi II rommtly ltmmalilismi pnV~lttl m;lwol. Fillion. S,lfll WI(f Cllvo tlllm b,HUO

tho tlxf.wriOI\GlI of workinq in scncels whom thoro was a raplil Ghui1go III tho rnerat

G(lltlpm;ltlOfl of tho G!(IHH.
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practu.es in muittlinglllli olassrooms an clement quito apparont in nowly

doracialisod schools. However, tho nnpurtanco ot tho solootod oplsudos must bu

ostoblisi1mJ,both in rolanon to Helen norscu, nnd in rolutlon to tim other teachers

in the study.

2.1 Helen

Tllo description of tho workshops in CIl(I~)tol'4 rottoots tile roucnors' mrorucuons

with Helen us she strugglos over whether or not oxph(~it ImlguU!ltl toachino holps.

over wllothor mId how working on pupils' mathematf ..:al talk tllOir ability 'to' talk

mathomanos is II good ttUIlU. How coos ono IYHHlU!lU IOl1gUlIHO, ill particularly

talk (and vmbalisationl by both tom:hof and learners, as a transparent resource for

oxpiorino and dispiayino matlwlllutiGul knowlodgo~

TI10 dllnmnm of trunscarencv it; parti(;uldrly f:tronn for HOIi.lll and not ,GlIll>t.SIflO

eonsl()orinn ner viow of mamumanes us lunguuoo, and uf lunuutlOO tIS U GflIGhJl
resource in tho praeticos in her ctassreem. In nor mitial interviow, Holen

articulated (1 view of Immhorl1(1tics as lafl{JullHO' (800 Clmptom 4 and 5 and

Apponmx C). Tills ontuns tho unllmstnmhng that thoro IS n strong rol~ltlon8llill

notwoon what !lor pupils can say [lnd what tlley undorstono. In Imr IIHtial

mrerviow 8th) said that ner umutost thrill (hor rowmds) IS whon pup:lg \:111\ oxprmm

thmmmlv1l8, thoir tllil1l"'\O. 11\ mathmnotlGal lantlua[ln. Silo ropont~l tllm vitlw III her

rofltmtlv{J intorvlOw:

... 'Gause if tlwy stint to C/OSGIi!W somlJtilltm to me in [WCWtlW
matlwmati(mllalJ!JIIU~/U It does seem to rotteet same killtl of IIU1SttHy

Ttus is reinforGod later ill tho lnterviow:
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buth what Helen says and what she duos about Iml!lllll!Ju us \I resuurce III her

etassrocm and thus auswers tho research quosnon Spocltlod atmvn. FurtilUrl1lur{~.

tills fOGUSonabtos tho elaboration of II larlguClO(Helatml dilomma,

I will mOlio that Love ami Wl1l)Oor'S t;OflGOptuf trunsnaroncv, Wlllio not usually

applied to languago as (1 resource, IS usotul und HlumJllCltll1gIWIn. In olaboratlll(j

tho dilemma of trunspurenev, I will moue that cxUIiGit lannuaoo ttlaehiri(l. wnere
toueners uttend to puptl lannungo expression em {l public roe' tn:o for Glass

tooGhmg, off~rs fKlssibilitios for onlKlIlclng (lGGOSSto mathemutics, (1S(JOGH]Uy rn

multillnguol classrooms. However, such oraenees oosily slip into pOSSibIlities for
Ohor1otion through 0 shift of rIttontion ott rne flmtllOmatlGal problem and outo
lanouago tHW se. Te;:mlmrs' <10(;1<:1011ntnklll{1 at (;fltl(~ulmoments. wllllp ulways il

mfloGtloll of both .l1mr rmrsonol Idonb;y dud tllelr roflellitlO eentoxt, fO(tuirn[J tho

ability to shift focus uff ami thon bm~k cnro tho nmthernatlGul flroblom. Tho

challnngo, of GOUI'SU, is wnen and how suen shifts UfO heSt fur WllOltl and for

whm.. Thus, as with couecswitchlnn and inquiry learnllto. oxpliGit Im10tltlgo

teaehinq creates dilommas for tecenors that ot tirnos will ont(lil trade off};, and at

runes will he IlHmanmt. Whothor amI II!!\\' tho manuqoment of f'xplu;lt 1,-lIlfllWtlO

tC!OGhlll(lGim be transformntory remams soeeumuve, and beyond tho 8(,Orm of tim

dota in tho study.

Ttus el\amm procomts With rurthor IlmclI!JSlon on tlxphGlt ItlllomlHO t!·\tnhlll!J. It

then Gontuxtlmhsos I<iolon's toanliino in tho stlH..ly and in mllJGation III UOlleml.
Tonetl1or tiles!' onohio tho relldm to Im:utn tho eplsmlOs (lmf roflm~tl(ln8 that follow
wl\lGh form tho kornol of thts t:ll;]ptOf.

2 l.OCAT~NG HEl.EN'S FOCUS ON EXPLICIT LANGUAGE TEACHING

As in tho nrovious two cnaptora, tho onrsodos from Hel(H~lsclassroom Ilnlo{;t(l(j

In, 0 oro HMhm typicOI nor ram (erickmm. 198G). Ruthm tnov aro msnmuos that
HhlHtHlto (lml Jlltlllll1lnto un unuortanr olmmmt ut W,H~IH'm' klHlwlmJ(1o ut til{llf



"'lit IIt:it!ll, as WIll be shown I,Hor, 8uGuossfui mathOlllatlGS loarrllliO is rolatml to

PUPIIB SJYIIIO what tltoy thInk GOf1(;lSoly WIt! proclgely III 1l1'lth!lI11dtll:ul l,ntOIIll[lO.

SlIu has tnt!(1 to dOVl'lop language tollGllill(J as part of her matnomuncs erassrcom,

As ~;11Ornlh~t;t~.UII lIor tullelllllO silo I!l'wrm to qU('[itlun what tius 1lH!,lIW 111prucneo

amI wlwtlmr iwd how oxpllGit hmnuiJno teaGhinu helps. AJ1ti wu am almtod to n

dllpllIllla: TlwfO IS alwavs the pfotllmn m oxpllolt Junouago toachlllU of '0011\0 on

too I(mo', of 100USII19 t.JO muon on what is saiu OIu1 how It is saul, Yet expliCIt

fHlltllOllhltll~S IW1tlllUnO W(lcIWlO apfhlllw to be a fmmary eollditlOl1 for tll:C(,SB to

UlilthplliiJtJ(;S. partlGulmly for those JlllJJ1IS whoso m.nn 'tmnUilOt· IS not t:I1UhSh or

'Of those pupIls loss taminar wrth cdm;mmJ lhscourso.

·11otn(,f 'Nonfs. how IS sum'\ It used lly thIUWH. ,lIl(t tly JiUlllh.:> ti\lW if\ln~i(lilt' PilY

thhlhon tll \lIJJJfOprltHO ways of ~;I}(lakIltO llIt1tl1{)I1111tlGtllly without Gonflatlnn

1.1l1ihlllll anu me jUUil? For If nus occurs. uttennun IS placed on tim torm of

~'Ih~llt;h.,.lilt! the matt el1ldtll;al ItIt\lI\lllt! amI l~OnGopt at "Itty eun tw lust TIllS can

pfO(hlGIJ SO(tllestr\)tion from, rather than aceoss to, the pracueo of school

matnemattes, And how does ono work with pupils' mathemaueut li.lflgWIOO,

f.G,IHoldlng t)(ftwatnti dtHeOlJrMI, wnnout Inadvertentlv produellt!l III pupils

ohlHUvlatod or empty uoucopts, lind 111 Suo's tonus. witnuut dfWdlllll1fJ lIntl

lJlm;klfiO thOlr thinking, am! whot they' urn trymo to 1l011lllllmiGote? How (10' s one

work 011 otJuGatmJ UIS"Jurso wrthuut dllllilllShlllU ummrtunities for usm[1 liIIlquagn

III tim (:I11ssroom us a SOGI;1I1110tJOof tlullk",!). tor pupils' ol(pJorntlon of kill" 'ItHloo

thwuOh ~,dllcatlOnnl diGcourso.

•

illnso (hlplllmliS f(lll undor tlw curneulum ditonuuu of knowlmlf}l' as IH'rsOIh11 vs.

kll:lwiedoo us public. But tho gonerallty (If tillS duemma cannot ennturo ItH spmafln

lanHuUnO dimonsions.

Tilln (:1'hlpWr fnetllit'S 01\ wml(l(lf~s 11\ riolen's SHI 9 IGr.Jde 11) trlUolloll\utry l:lmiH

ill\d her contnnunons to tho workshops whore we nave her rofleGtlollS on her

vltluo 11m!her own follow liP rmlOun;ll. In otllt)r words, tim {:hnptor fOG"~ms on



A~ Hulon questions whether pupils actually benotit from talk in tim classroom. tho

workshop discusston articulates 0 fourth clement in expltott languago H!i.lching:

(d) Pupil w}rbulisotiol1 as a tool for teaclllilg. If pupils OXpress what tlley are

thinking, this assists tim teaoher to know ona respond upprourtutelv to what

learners ore construing.

Thus, while tho nraetleo of oxpliGit laf10uaoo tClwhinn ontrnls boinn oxpl.u , about

both rnathemattont and classroom dlsceurse, it is bound LIP with a strong

relationship between languaoo and loarning, encompassing a myriad of
intorwoaving but analyticully dl::itlnct features of talk and loarning. III {bl all<.i(<:1

wo see talk as nnportont for exploring and displaying matnomancal knowlo<.igo

(Barnos, 1976) and, whilo not dlrDctly linked, a vululng of talking within oM about

matht'llmtlcs in school (Lovo und Wonger, 1991). Wo nave longuago fUllctionil\U

as psyt;l\ologicol tool II) (tl) (]I\(j ns a cultural tool tor tho sliming and Joint

construction of knowlodoo in (dl (Vygotsky, 1979; Mercer, 1995). Tho

cemplexitles of monoging tnoso nnalvtlcallv distinct, but practically Interwoven,

features of classroom talk oro highlightmi in this ehenror, WIt! cuptUlOd in (Jlh:mmm

languago is tho dilemma of transparelJcy.

In Lave and Wongor's terms, pnrtlGipation and lIcCOSS to full pmticiputioll in a

communtrv of prm~tieoare hound up with access to rosourcea. Heron regdftb

langullgo, pmthmloriy vorbausutton, as I) resource for loornino in !lor ctnsaroom.

Lave und Wonger olahorute access to reseurees cultural toots and amtuets ln

a nrucnee thr\..luuh tJw concont of transparencv. As dltWllB80d III GhllfHOI 2,

trnnspurenev (Iiko a window) illvolvos both visibility ancl invisibility. A resource

must be vitlible if it is to uo used, Wo must bo awam of it. But, in use. tho

resource must onubto smeoth ontry or access into the llfOGtrGO (horo 8(:1\001

mathematics) and so itsolf nocomo iflVisiblo. It cannot eonstantlv on tho toeus of

our nnonnon. It must be trnnspuront. What d008 thi~i moan in F~ololl'S clasaroem

whom tall< is II fOStllJfGO, and (\XPIH:lt muthomanea lanf!1II10n t\l,mhmo a fmttllro?
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Of a problem and should bo transparent, nl:mding to bo both tnvisible (tllo moons

to mathomattcs) and visible (lollouaoo itself is the objeet of uttontlonl? (Chapter

3, p. 82)

From tho dtscusston in Chapter 7, cxpltnlt lonouag() teochino might bo part of tho

sGuffolc1mg precess argued as noeessarv for learners shifting back and forth

betwonn talking within and about mathomntics in tho classroom. In tho first two

workshops it is Heron who specifically takes up and problomutisos tho Issue of
exnnert languoge toaehino. As described III Chaptor 4, in tho workshops and

reflot:tlve lntervlews, expllcit mathematics language teachil1g comes to moan mort'

than tim teacnor mt,kino muthomattcnl and classroom drscourso oxrJIiGit. It

inctudes tnachors onCOUrHgII10 and working on pupils' vornansanons in tho
mathomattea classroom. For Holen in particular, oxplicit IOllglHlgo teachinn in her

mnthomattes classroom includes:

W) Attontion to tuonanctation t111Ci clarity of tnsuuottane. Tilo pronunciation of

particular words by oithor or both pupils and teacher eun bo a nrobtorn in a

multilingual mathemaues classroom. 'roocnors' instructions con no
mtsundorstoe«, Thus elonr sneeeh and clear instructions oro important nnd
improve clarity for all pupils. not just toamers whoso rnam lon911000 is not

EnOhsh.

(01 Pupil v(}rha/isoticJI} (PLlttti1gtllings iot» wonisl as a tool for tllinkillul, If

pupils say what they am thinking, this willlmip them know tho IHat!wnmtlGS

they are workinH With.

(e) Verlwll:'jDtion of mathematical tlllnKlil[J {IS {I tlh;p/II'1 ot matlwmaticol

knowletlgo, If pupils can elonrly snv what they are thinkino. then thoy know

tho mathornancs thoy are worl<inO with.
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CHAPTER 8

THE DILEMMA OF TRANSPARENCY:
LANGUAGE VISIBILITY IN THE MATHEMATICS CLASSROOM

1 INTRODUCTION

ThiS chapter exptcros tho tWrlefits and constraints of (Jxplicit mathematics

langllage toaching, or what can bo dnscribed as 0 dilemma ot trcnspuronev for

teachers in multllinguol socendarv mathemattcs classrooms.

Chaptors () and 7 oxotoroc llnd olabortlwd tho dilenmms of codu EWltcllinn and

mootanon. 'rnoso omergod in tho particular contexts of ox DET schools and of

changing podouogl rnspectlvelv. In Chapter 5, an additional urea of knowlodge

about toaching nmmornoncs in mutnhnqual classrooms tlIllOrgml from contexts of
changino f)llpil,bodi(l..,. In their initiol intorviows Holen (T1) and Sora (T21. Enolish,

speokino teaehors in fl1contly dornciolisod Modol C senools. both tolkod anour tho

value and benofit to 011lournors of what I coiled explicit rnathemuttes lanouauo
touching. Now that ti10ir classes includmi pupils whoso rnatn IdI1\lUIJOO was not

English, it hoeamo obvtous to Holen o' ,~Sora that they noedod to be oxpHClt about

mstrueuons for tasks, (IS well as rnathmnotitml terms ami tdons, This con be

unclmstouo as tho need to be oxpliGit about OS~}OGts of both educanonut umtmurso
ttno orsecurso of tooching and loamill!)) und oduGotmi cliscourso (now ways of

usillU languuge) (Mercer. 1996). Sura (lnd Helon found, to thoir surnnse, mat

explicit mathematics lunguo{Je tOuGhingbcnofitod all pupils III tlHm mathemunes

Glasses, lrrospcctlvo of their InnnuOuo background.

expliCit Inngwl(Jo to(mhing implies that IOl1guClHo 'tself LIOGnr'Hl~: tim olJjm;t of

uttenuou in tho IllothOlnntics class and a resource in tho touehing"loarnillO prm:£)ss.

ThiS, in pan. answers tho rosoareh queaticm what do teucnors mlY \l1H1do III

relatlOll to whothor, whon ami how langullgo useu in thoir elussroorns IS u resource



'I. sec Love and Mason (1992) for a good discussiou on qmmtioning in tho mathematics class,

8 • I om grotoful to LYI) Slonlfl1nky for sharpening no"! awcrcncss here. Moreover, in a recent
informal drscussron with Suo on thin paper, she said that she is utili not convmccd that Joe's
answor is in foet a good one.

9 • It is important to remember that this argumont has cmorqed long aftar tho reftocnve mterviow
with Suo. and that hilt views and interpretations in rolotion to this particular claim wore thus
not sought.
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communication o. \Jut marhornattcs. That is, both are required, and managing the

tension is the challenge!

In the description and discussion of Sue's lesson and her knowlodge of her

practioe, I have identified and then tried to explain tssues related to communicative

competence and the ceveleprnent of mathematrcal knowlsdpe. I have illuminated

what Sue knows and what we learn from her, and partloularlv mons whew she

knows what the problem is, but not how to deal with it. Them are also areas in

the lcqio of practios that remain obscure to Suo. In all these lif) significant

challenges for mathornaucs tcacncr education which clearly noeus to metude

opporturnttes for toachers to ongogo explicitly with classroom communication and

language developmen; in tho mathematics class.

NOTES

l • Thcre are many labels for mom onen classrooms. 'Constfllctivist', 'irwestigativo' are two that
have current currency in mathemancs education. I am more concerned hero with accurate
doscription of this classroom and hence hove specificlillly avoidod anv labol that mi(ll\t attach
other rneaninns.

2 • At \) micro level, dernocracv implies Imfticipation and is linked to oqUlty ami redress:
dovclopmont implies growth and unprovemenr, Lotlolllnd Ulllividlh11,)(lfti(:ipation within civil
sot.;iotyand national econermc oml soci(ll dovelonmont arc hoth nocessarv in !lwldtng a thrivUlg
democratte somoty. However, in practicol activity. these can p~11Iin oPlJo!lite directions,

:3• Of ecurse, there is 11 prior debate here on tho function of schooling us on institution. As I
discussed in Glla!)tor 2, while SGhOOlill!) docs nave n developmental function, it has fulfilled thIS
funetton m socially distributed wavs. 1'''i8 is tho iJevelopment dOl1locrocy tCllSlO1I in DchoolillO
nor so. My focus in this chapter 15 01\ tho development democracy t(Hl91011 us It I[l m,lIl1fest in
mathematics chssroorn processes .

•1 • Somo time after cloGoty obscrvino the vidoo and tho reflectivo intorviOw #ith tho reacher, I
learnt rn discussion with a m(lthematics colleaGue th(lt Joe's answer closel\' resembles an
attemPt to provo tho sum of tho ongl09 of 0 trianglo in tho o,uly part of tlll!l CMtury, ISoo
Botos (.It 01. 1993)

!3. Suo's tOi.H;hing context is very dlfferont from tho evererewdoc, uneor-resourcod roolity of
rnanv South African schools. Thot sho work9 in optimum condltiona if; why hor oxpenonce and
fltrug!llon uro nOltinont [lll(lllluminating.

\J • I am drilwlIIO horo on lOlll1trov'fl olauorcnon of tho concept of ll(;tlvity as i"clllumg actIvity
eerrosponuont to a mouvo, action ImrrOGIlMdont to a goal, and onerauan (iopondont on
COndltlOl"1 (I<olulin. 1OSHl,
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Furthermore, this ",lgnotte has illustrated that it is precisely when perspectlves are

not sharad (and this will occur in any classroom, not only rnultilinnual clnssroornsl

that 'talking about' methernatlca in public or whole-class pupll,pupil communication

is problematlc (questions are restrictive and confusing). An effective constructlon

zone is not spontaneously and ncccssartlv present. Tl10 effect it has on Suo's

actions is to deflect her from the substanca of tho task to dealing with contusions.

Refocusing is constrained by a number of factors, including her partlctpatorv-

inquiry approach. The unintended consequence of this is to constrain possibilities

for ci(lopening engagement with the mathematical tusk at hand and I'. 'nCB tho

development of mathematlcal knowledge.

Tim dilomma of validating pupil meanings VB. developing mathematical

cemmuntcative ccmpctence is {) profound one for Suo who Ims worked hard to

develop a ctassroom culture that values and supports personal meanings and

1(110wlod09 in mathematics as problernatlc, Tho dllernrna entails r!:lCOgL:Jil1g and

working with the boundary between talking within and aoeut mathomuttos, as well

as working with the dilemma of verballsatton as a teaching resource vs,

verbalisatlon as a learning resource. It also ontons recognising tooching intentions

in relation to tho development of scientific concepts and uio instructional rolo this

implios. An instructional or scaffolding role (facilimting tho ereatton of approprtctc

ZPDs) is also entailed when there is no zone for offoGtivo pupll-pupll interaction.

lnstructicnal roles ore in tension with a desire to ellclt, encourane and vmldate

pupils' conceptions. Sue's ~racte"off (doflecting to teach in eontoxt) is as muen a

function of her personal tcantttv as mathomattcs teacher, us it is of the contextual

and knowlodgolpolitics torcos at play.

Hero, at tho lovol of the classroom. .s the demceraov-oevctopmont tonstcn. Tho

implications for touching oro not now: wnilo tho wIthdrawal of tho toucher as

continual mtermodtarv and rerorenco point for pupilb onabtos Suo's participatory

classroom eultui 0, hor mediation is ossentlnt to improvino tim substuncc of
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asked. Perhaps it is sutnotont simply for the dlfforent answers ~,I tho task to he

shurod. To what extent Gould alld should Suo have pushed mathemattcal

meanings further through this task with the whole class?

However, without some sharinn and contrasnnq of «reus and lookmq at how thoy

are similar and diffarent, sue's desire for pupils to ongllgo the substance of their

classmates' contributions might well continuo to bo thwarted. Her ouplls' publi«

lntoractlons on tho task do not include moving across dltteront views and judgir

them. Such judgement needs to bo gaugod from tho emphases Sue Implir.itly gives

in nor interactions With tho class, In this sot of interactions Suo's implicit

rnotorencc is for ROSB'S explanation.

7 CONCLUS!ON

A culture of mcaninqtul inquiry, pupil-pupil lnteractlon and multtoto percpoctlves

on mathernatlos is onoouraned and actueved in this class both while thev are

working on a mnthomutlcnl task and when they publicly report on their work. This

is no mean aocompushmcnt in school mathernntlcs. Tho pructico includes talkinn

within and about mathomattcs. But tulkino about mntnornanes is nuro. and

particularly so in a mliitilinguol classroom whore manv pupils oro loarning in a

lanquaqe that is not them spoken lailguaoo. What we tonrn from Suo, from what

she says and doos, is that silo knows this ;s a p,')blorn but shu does not know

what to do about it. From my sociocultural porspcettve on toaching and lourning,

and on tho basis of tho ompntout ovtdcnco in Suo's classroom, I have argllod that

tho shift from talking within to talking ubout mathomattcs rouulres oxplicit

mediation. While thoro oro tensions in flH.lnagirlO this, teachers would bo bettor

placod lr their decision making was tntcnuoo bv on undorstanding of tho boundary

between such nrocttcos and of their rolo in assistino learners to move back and

forth across it.
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rattoc between their "Was, as will two diffmont right..anglt:d trtanntos each with 20
dogree nnqles. But tho two sots of ratios will uo different prectselv because the

angles across tilt' triall!Jio pairs oro difforent. And men she tWI,;H dlO pupil who first

arttculatod the sentence to toll her what she undorstanos , If'! own wurds.)

5 MY OBSERVATlONS3

My obsorvattenat notes taken cimino this tossen fOflm:t my stro<)!) sense that

deeptto preblematic vorbatlsatlcn by some pupils, thoro was (I sense of snared
mooning that ratios were constant in similar rigilNlngJod trifmgl(ls. Tho

diagrams of three groups refloctod this cloarly, I WOG tntorostcd that this was

tho cornmant trtqcnometrtc rnossaqo for tho pupils, but that some oxtendod

tt10ir notion of trigonmnetry l)oyomi moasuring am! finding stdos and unnlos of

righNmgled triangles to incluae its tlpplicatlon to heights and distances

problems.

I was ntse confronted, for the first nme, with tho issue of pronunciation. I was

struck by Holon's insight into possible confusion between 'SilO' and 'side' in

Episodo 2. In tho litorature on languago and mathematics there is little fOGlIS on
(iiffiGlIltios that might mise through different pronunciations. I SlIPPOSO tins

rotloets tho assnmptton tlmt pronunelatton is uttondod to und further. that III

llSt), sense IQ made of diffofll1U pronunciations and bonco that it is not in and of

itsolf a plohlern. ;'lolon'8 praettco challonood my takoll for !JfOntedassumpnons.

I booumo aware tit It dlffurent rnamemnncnt terms Of difforent words lIsod 111

fllotllumatim\' drseourse that novortbotess sound similar Gould GaUHOcontusion
pmtiGulorly in a ctnssreen: where pupil tolk was cnccuraqod, Moreover. tho

pmticlilor pronunciation of some English "'ords by pupils whoso mum Ilmououo
in a vornaeulnr one Gould \,(ll,,"}O eentuston, For example, obsorvlIlg a student

toucher II tow montlm tatm, I noticod some pupils had written 'tho };ight8 of tho

trtunqlo'. Thw m porhGps an offoct of tho stress III seme Afncan lunOlluuos
I10lnn on tho first 01' middlo svllablo of a word, and u droppinU of omphasrs at
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tV of tho anglos is oouot. ttum tne ratio uf tho, of ttu: si(/tlS won 't
6 j ctuuiqo:
62 H: Now liston to what vou're saying. YOU'f(J saying you'vo !Jot {J,
63 you said to n10 tetu! H links tho bold words be/ow to rototoa
Ei4 words 011 ttu: board as sno specks) you've got tn« size of two
65 triangles ami then you sakI ttuu tho (mgle Inskto them is tne
66 some, OK. So if W(J wont to, is what silo sakI tlltterent to wtun
61 is on tho /}oald at tno moment.
68 S's: No ' Y(JS (J
(W H: SIlO sl1l'(lto me the ratk) of ma two sides is inaenemton; of tim
70 SIZE of the triangle, WHEN YOll'V() [lOt tim some illl!Jlo In all
71 of them. SOIS NOT t!UO to say that tIm totios am Imlopomiont
72 of the size of tho ANGLE. Tho size of tno angle is EXAen: y
73 wnat makes the FUNDAMENTAL DIFFERENCE. 8o(,'alls()it I've
14 !lOt twa triang/t's, thoso two neautitut ttiol1g/t$ ovtn hew, 4(),
75 .to (one! snn fills in 40 dogwf!s tnto tWD similm lIiiJl1!lit's Oil till'
76 board},

76 and tnes« two OVN /lew, 20, 20 ton« dgtllil Ii lis ill thos» angle
77 SilOS onto cnettu» sot of similar tliang/es on tim bOi1lt!J. (J
78 Would I!JN if I say sf)okt~ about f) stn tuu» Wit! stn tuse» 01('
79 W,lli got tho same answer>
80 s's: No
81 fI: No! I'll OfJttwo cllfferem 11I1SWClS. So it is 110t tru« to say to me
82 it 1:-: lildepem lit of ttu: s/~'e of tlu: tll1!1/tJ accaus« tl1(1 anuh'
83 il it is ·10. m,'JAcs tilt! aittorenc» to 20, III/lit. It's ttu: sf,'tt 01 tilt'
84 TRIANGLE tllat f.lakt',<; ttu: ditfoltH1Ct', (J Dons ttiat ma}w St.'IISt'
au to you?
86 S's: No
87 If: What aaesn't make sense»
88 82: Mam?
89 No' Jl1
90 S2: It makes a (Iiffewnce to what?
91 1-1: It moko« a (!ilf{'JfJIWO ... to ...
92 S's: f/auulJi

N: Wilt'lL' was I Htwtinu off I' ... lim. IN uw ..non tlgain ...
(Vi1 C)

(Huh'll tllml ft\(!ilpti lly (irllWIIl(J attuunon to llillomrwi (11\ tlu: lin. Ifd. ttl h(lw two

drltOft'1lt fiHln ;Uln1nd tfl,mU:I'~l f\ht~11With 40 ,WUfI\I' ,mOil';; 15\~illIhlW tho ~"IIHO
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22
23
24
25
26
27
28
29
30
31

H: Triooglo is a snoao.
S's: (MllmblingsJ The wngtll of tno sides.
H: Tim lengtll of tno sides of the trlang/e. OK. You know. Let's

just look at tills word "il1(lopol1dent". OK. Now I know when
I tooch tills, I use tim wonllmief)OI1(Il:lI1t and then you think,
well that's a nice fancy word to use. If I iust roaeot it "leafy IiI
mo tight sentence titan slw'/I b(] very impwssoti. But, when
you lise tim word indeponda/1t vou've got to know wnat it
means. What docs it moan? Phindiwo?

Pl1in: (some mumbling) It stands on its own.

After distinguishiriq 'length of Sides' trom 'sides of trlangl(l' Holen pllllB tho word

1I1dopendofltout on its own, and attends to its moaning. She men returns to tocus

011 tho sentence III which it IS ptaeed.

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
-1.9
bO
01
52
53
5(~
U5
u6
t~7
US
!W

H:
S's:
H:
S's:
H:
S6:
H:
s's:
N:
S's:

PIlI'n:
H:

$'s:
11:

57:

OK. All fI!lllt. Is ttun statement ttuo?
No/'Yes. fJ
Must I put [I two 01 .1 falso tn tho ()nt/ vf it?
Ttw}ifalsH
OK. W/1Osays it's two?
(Puts tier Iwne/ lip)
[:;6 says its uu« 'cause silO soid it.
(Jollg/I)
OK, wna says its fal,'wI'
(laugh)
What do you tlll(lk?
/ dim 't jaw w, , tion'r tmdorstDO(,1 til() somoneu;
OK. IM'~' try ami SOft out tno eoutonce. Tlw untos of two
Ri(/{w, ttun'« a two part of tho /tiw, uh, 01 ttu: snntunc» . Does
tlwt {'noko sonso?
Yos
OK. RatloR of two si(/(~s, we Imow WH always tat« about
o/JposiW to hypotelluse. or (1(IJ~WOntto Oll/JOsiteor SOn1otl1ll1LT
(1 WH .1m talkli>!! about 0 wtio ami Wi' al(l ta/kin!! aoaut two
sic/os. () Is im/("pomlent. OK. Wait. 'rno most tmnonon: wor«
tn tho sentence is ine/OI}OndlU)fi' R(qM. so 0110 thil1!1 is
li)(/(lpondont 01anotne: So maybo il I just CIWl1!Jll tIlls ~oor (J
wt) can suut.
$0 tIm rauo J:'lliu/fl/WmI011t ttom wuut» Silt~01 tim t1I1U/{} ill thn
two trkmg/esf f) It's true, wno says It ',OJ tiue» Wily?
eeceuso, nuun, lim, I think it mnans mot. no, uh, if if you, it
you IWV(I. fill, on« hig tliang/o ana you lIavo om: ..smal! t1itm{l/t)
ami you ttav« tn« same al1010ill aottt of ttuun, uh, the tho .W?O

272



2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
Hi
20
21

26
27
28

Hovo I modo my point? OK, wnon I sov thls (points to
tilde) to vou, some of you heer it as (cirC/{,IS si~eJ
Size.

H:

S"S.'
(VT1 C)

Holan then repeats the lmpcrtuncu of DOil1gclear Ifl what is lH)II10 thud .111(1rutorrud

to, and towards tile ond of tim lesson actually assists hore by slIlloosting to pupils

that it is mOI') act' rato to rotor to tho 'Iollgth' of sides, ruther than tile 'SilO' of

sides, as stdes could IHIVO thicknuss.

Holen then ralses tile next expression that she is conccrneo about, those

oxprosstons from Groups 1 and 4 in buld above. Sho states that it is mill not clear

tv nor whether they 'undoratund whut trigonOJl)otry is savlnq'. Silo roPOHtS that

most reports talkod of two trianqtos with tho suno anglo in it. But, sho asks.

whore do W(l go from thoro? Offorinns me made rOPcutinn tho expressions that

EPISODE 3

1 H: Say that to nu: slowly, tile
S6: (H writes as Ipil talks) Ttu: ratios of mo two sides (J is

indopcnucn: to tho SilO of ttu: onato« () in tho two tl\1I1g/0S •••
flo' Is indo/)ondcl1t to ... ?
S6: Tiu: two ut.; is im/£lf)clJdont,no, tim two slaes h; intlo/uHl(fcllt

Ho' Tne ratio of tho two sic/os is lildopOlU/ont to?
56: Ttie SilO of tim an%s ln th« two tfli11Jgles (and H fliu:snes

wtiti't1tl},
rl: Lor's look at tllat statcmon: (!awfully t neaa souu: (1I:"'UIlWI!.

(An(1 suo moves tioc« tram ttu: bount, ana tlWIl ,'UlV"; slowly}
Tile ratio» 01 tim two stac« I:" indflpetldlU1t f) to tno SilO of tlw
angle (J tn tiu: two tiltIngles. Wllat does ina: stotomem moan
to, uh, to UIIYOIlO?

S6: It means that, (1/1, wht'tlwr tim an{lles (J wnon you'v(I tlot two
Uial1[Jlm;, ami tim all{}/es como up to the sanu: (/t'!lHW, you,
(1/1, it (/(WSII 't moue: how long or short tlw utanat« is, YO(lI
.1IIt1/0S, as loot! os vatu ill1[}lo.1) am oquo! f/iwlJ(iibl£lJ

H: Now Ihw.m 10 wtiat YOll sait!o' how lon[l 01 snort ttu: tliolltl1m;
ill (1.1

86: 7'110 !t'I1Uth, tim Itml1t11of ttu: ttit1f)!lIe.
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55
56
57
58
59
60
61
62

ano vou're oskea to find or say wlwt stn, cot and tan is,
you con lise by (Ising the hypotenuse whtct: is tile ang/fJ
opposite, which is, um, me side oooasite your Ilght
anato, U/1(1 your utijac(1I1tami your opoosno. Ami there
will be your theta wntct: is tho angle you must ttm). $0
trigonometry is actually tile measurement of anglos, it
can also be the measurement of rlgllt Dngle triang/os.

(V1'1 C)

At tll0 end of all tho presentancns. some 14 mtnutes into tho tesson, Hoton, who

has said littlo other than to direct groups up to speak in turn, moves to tho front

of tho class and says:

EPISODE :2

1 H:
2
3
4
5 $'s:
6 H:
7
a Penny:
9 H:

10
11 s's:
~2 Hit
P S's.''t"

14- Ii:
15
16
17 8's:
18 rio
19
20
21
22 S',,):
23 fl.1
24 S1:
~fj S'sc'

I wont to pick up on IJ some words that vou'vo tsaen
usln[l () um, thot concerned me. ... Rlg/1t (writes sizlJ,
tikie Oil board). Wl1at is tho difference between tiiosa
two words'? () Just look at tn« words.
Slze sltie fmumbflilgs tn unison of botn words),
one (:(111 be maasurea» ... Ponny say tnos» two words
for me.
(roads} Size, Side,
(~/Gwly) Sizo, eta« When you speak. ate vou cloor of
tho difftHf.JI1CLI IwtwUlJ11mo twa?
Yes
Am vou sum?
Yes No (both salt/iiI unlsan:
1'11011 !low como YOll say tim stoo, tim stze of th». tiu:
stso« of tne trlol1g/os, you saki to me u.o stao of tim
anglos and you eata oil sorts of funny tlllil[1S?
$,'lios.
Who can dl:'itlnfJuisl1 I." me "efY Nlrofully, th»
atttoronc« between sl/zzla tsh« amphosisos 'se«') ami
siddcle fompl1as,:'ios '(i(le 'J:" 'CaUSE}, wtion I say SIC/OS,
wllicl1 wor« do you neor, me first or tIm soooml?
Slz(Ji'l stdes« firstl:;;'socon«
AID you IlOoni1{1 me ttrst»
I om Iwanilg «.'W.'UW(1f1(i.
StW(}f1(I, flauglll
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21
22
23
24
25
26
27

it doesn't matter of the size of the of the two triangles,
whether its small or big. But tnon yew linel that tim two
<'mg/osare the some. So they work hand in hand.

Groups 2, 3 and t:;'s oxptenatlons of trigonometry atso focused on tim six ratios,

and how those, 'with Pythagoras' theorem'. can be used to determine tlw sides

and angles of triangles, especially rigl1Nlnglcd trtanqlos. Specifically, trigonormnfIc

ratios am used to solve problems rolatod to hoights and dlsrances.

Group 4'8 articulation of the moaning of 'trigonornetry' is in similar langlluno to

Group 1'8:

30
31

Grp 4: Okay uh () what you were talking about is actually is
what is actually true, You said that tligononmtly is the
meesuremont of triangles. It can also btl tho
measurement of rlgllt angled trianglos. Soy, for
exempte, you got £1M) two trianglos • rigM anglo
trhmg/os (and sno draws tlwm) of different sizes.

33
34
3u
36
37
38
39
40
41
42
43
44
45
46
47
48
45:'
50
51
62
tiS
64

As 10'1{J as your theta, whtct: is tbo anglo, h; aqua/ (J tn«
stzo, tho slde un, (Jh, tlw ratio of oocti onglo will be
equal. Therefore, we came to the same thing tnsr the
ratio of two sides is Independent to the SIZS of the m, of
the anglo : 1 two IlI.ng/s$, So this a"gl(~ will auua! to
itun any, til, ( ,~I ,)1} 11f this tnot« tluu», and ... un, if you
got a ttif.1%' i(l t. this (draws)



arc part of Holen's action roseareh and what she bring to tho workshops. In the

tosson Holon asks pupils in groups of four first to discuss what 'trtqonornetrv'

moons to them, and then to report bock thelr rnounings to tim rost of tllo Glass III

o 'maximum of two minutes nor group ,n using koy words and putting across your
main tdeas'. Aftor thot she has them discuss, oj~oin in their groups, tholr viows

of tho benefits of groliP discussion in their mathemauos etass. My focus nero, as

in tho workshop, is on tho first tusk.

sevon mtnutos into tho lesson, the first group Is raporting, first oxplalning that

't aonor 'ltry IS used to dotorrruno the SilO and stdes of the angles'. and tnat rnore

oro six runes.

ThO transcnotten koy follows that used in Cfmptors 6 and 1, nut I IU1VO

emphastsod, through bold typo, utteraneos that will be rotorrod in tho discussren
following. Emphasised uttoraneos by Horen are in bold caps.

1
2
3
4-
5
6
'1
8
9
10
11
12
13
14
16
16
17
18
19
20

..

EPISODE'

GRP 1: OK,.um. our owup said mot algebra is the mixtllro of
gcommry um No, It said trigonometry ,:9 me tntxtun:
of algebra and {JCJmotfY. And () trigonometry hJ use« to
dctormlrw tl10 SIZt.' tlnd sides of the tingles, Tlwrof(J{(} it
a/so Iws six ratto« tn tri'ool1omotry. For tnstonao, you
nov» your trian{Jlo (slw draws trlonglo be/ow), tim rouos,
like you hove your hypotenusn, if you ttov» {In {Illa/LI,
thts is t/IO adjacont, tills is tim opposite.

o~
(\

So six tettos am SUI, wllic.11Ims :J rocipnwa/ of cosoc,
ami your cos, which has a ff1CiPfOColof soc, ami your
ton, willel1 /las a rectumco! cot. So thoratore () un we
said the rtltio of two 8ng/(I$ is indepem/ont to the size of
tile angle in the other two triangles. ttun means if you
have two trionolos, men: YOll nove a tmm/l tllol1gltJ {IIlel
a blt}ool' trionglc tan« S/IO draws)
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quito interesting. It Imlpoet in that it maao mo mow
crtticat of some of tflings I (/0, am/ one of the times
when I was watching it mom corotullv I, picked up
tneccuroctes in my questions, Of' not fliJisl1ing a
quest/on •...

... It was interesting, vary interesting to watch it. to see
it all /Iappol1lil[l like a sociological interest mts littlo
hour IiI the rotC/tileln tbo world of tme (Iifficult class am!
this person who thollgllt too much about her teacl1if1[J
tt's just liuoresting.

(VI', 100301027)

In tho first workshop (that is, atter oxpressing her firm comnutmont in hor initial

mtorviow to oxplicit lunguoqo teaching, ami utter observing and roflectlng on hor

video) she asks tho other teachers to Orupplo with her about whotilor 'sayino it'

actually is indiclltivo of undorstamlino, of knowino. SIlO asks: How como Dohbio

(a pupil) can say what sin 40 moans 01\0 day, wld then the next day 800ms unablu

to shift from sin 40 to sin thorn with any kind of moaning? Tho toachors'

discussion on this has been dcscribed in Chaptor 4. Holon follows this up in her

own resmm:h and thon itl tho next workshop whoro suo asks: how como some COil

soy cloarly and correcnv what they tlunk but then cannot soom to detent anythill(J

orotsomnuo in what thoir poors Hay? Thoy (Jim SlIY it 'right' hut do not seem to

tH:wrwnon noors aro saYlno It 'wronO'. ThIS ami tho drlomm" of trallsparmlGY aro

illustrawd by what Holen hrings to tho second workshop as (I result of 11m

Tho vignotto uolow provides insight fnst into now Holen GOpOS 111pracnco With

pupi!!,' rnoanings \)nd thoir matlmnmtiGal expression, ami thnn into rllfloctlOlIS on

11mpraGtlce. and tho thlDlllllU silO faces.

4 A VIGNETTE" CLASSROOM EPISODES

Tile \~llIsodesholow tIl!..1\ pidGO III tho first tritlOlHlIlmtry tessun ot Stilll(i,lfd tl. tho

vour followrno vldoo taping Hoh'l\'g tom:lling trinonolllotry to hur Std 8 GI1l8~\.Tlloy
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J: But wnv did you want to do it?

H: I thin« it is a genorol tdootoolco! framework that I come
from. Um ... I am vetv authoritarian and strtct tn tho
geneml sclloollifo. But Ilika, I am comtormbto with tho
tdea of respect for the tnatvtduot 011(1 that kind of t/1Iilg.
And the othar kind ct teaching doosn 't do tno: I nove
tal/gilt with toochors who toact: in other ways Df1C/ / am
IlOnified at how they talk of pupils" so it is vory much
;Jf1 ideological tiling.

J: Wh/tZ!1tilen ts dlttioutt to bfli)g into suocesstut moths
teaching!'

-t, lik» tbts year in my metrtcs "I r novn: purusned. But
they Jot something wrong lr the prelims and five
nundred times thov hod to write it out and I felt nothtnu.
It IS an external exam. It doesn't fit with my ideas of
what matns is. They are 901i1gto navo to loam if tlw'!
want to pass. / don't ((wi comtortabto with ttiat
because I don 't see it oe resoectttut. On tho other hand
you trent a bunch like this witt: full respect and you just
get trampled all. It works at a lot of different tcvols.
But my teaelling IS a/Nays c/1anging and hopefully
a/we 'IS imptoVli1{/.

(VI1. 8800 939)

Through this fJxtracl from hor ro'lOGtivc lntervlow W(I see Hulon ~Hnln!Jlin!l to take

on what she bouovcs is more politicnlly and educatlonallv projjressivo pedaoonical
upprcacnes, approaches that bring mom languago uml exploratory activitv into hor

classroom. Shu coos this witllin nor viow of muthemuttes as lunOllngo (m(f wttlun

tile constraints of a contcnt-drtvon oxarrunanon system ton~lllly at play 111 dill

snnior secondary school. Hor strugglo is captured in her Glosin!] comments in tho

inWrviflw:

No' It was StNWgO to vancn. soma rhinos I IifW(/ vmat I
was soe/nt] bocaus« I know tnat / was explicitly trying
to do t/lOSH t/lIilgS but (fidn't know that I was actually
I1WIWglilg to !It}f ttiem tiotu: ... ami c'sa seolil!! tilt!
oxtont to whit:h tlwy wOlk.ac/ in UlOliPS (J /ik.{~stwillg tlw
wnot« a/ass c/Olilg that witll me as part of it was otso
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She introduces trigonometry to her Std 8 with on outdoor actlvltv that investigates

shadow longth caused by the sun at differont times of tho oav. and then (nnci this

is when tho videos wen! made) with pupils moosurir'9 ana compannq tlto ratios of

sldes of a right"nnglod trianglo with one annie of 40 degmes. Working on their

reports of what they find out, she builds their understanding of constant ratios and

relates these to tim programming of trlqonornetnu runes into a calculator. For tho

workshops and her own research the following year, Holen asks tho class to

discuss and then report what 'trigonometry' moons to thorn.

Whilo Holon arques fur the value of oxplit:it longuago tOllGhing (eMptor 5), like Suo

she is concerned with the actual benefits of pupll-pupil discussion. For Holen this

lncludeo wornes and dilemmas around exotoratorv loarning and both tho

perrermaneo lind mathemntloel knowh.ldgo,gruwth of her pupils. In hor rofloGtivo

mtervlow silo says:

H: I am not hopeful. I had some of tlus group Q many
last veor, and we spout tlgos nwasuring circle
e/reumfe(eor;o me ami ttioa th:~ veor I askod "wtuu's pi
e give me eome Moo of wner« it comes 110m? ...
mooning?" and nat o clue. How about eros of a
trliU1g/e? Nothing ... ami tttts was o fJfou/) that I tfid
oxumstv« work with, ana for notJlli)g! So what I am
saying I~<; tllat why elle/n't I just got them to loam tne
formula for tho aroo of a clrcle in Std 7 ona then you
UXPtJC:l thorn to novo forgotten it inst(Jod of having snout
three aoubte fw/;m/s on moosuring t/10 cirelo me. 'TJwt
IS tlw dltemmu. Tiley don 't ,mwm/Jor t/10 SUing eitiu»,
You oro oxlw(Jstod at tno t)nd of a clay of this. Ami
"What for?" you sometimes ask?

J: Could you teacn ill onJtl1er way?

H: Nnnooo '" I have maao a lot 01 tho changos
[lc[J(/emit:ally for myself, 011(/ them it has wsulwd in thls
kin(f of thtnt), Thall I become mom entice! of wllat is
{}olng on ami it 1m/pod m» makt~ (/achiioll.<; I wanto« to
mak» but didn't nov» ttu: skills to do so, 01 owsronos«
Of' whatever to do it.
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For most teachers in schccls, tile crucial issue is mulntaintnq a
suitable balance between offering chlldrcn ocporturunes tor (moil"
sndod nxploratlon and discussion and, on the other, fulfilling (I

responsibility for achieving establlshed curriculum goals. It is
generally accepted that this is a diffioult balance to achieve. (1995.
p.29)

Tho difficulty of (mcomplisllinfJ this balance is illuminated in the optsodos selected

here and Holen's reflections on them.

3 THe PARTICULAR CONTEXT

3.1 The school and class

Helen toaenes in a glrlsoonly Model C (hIstorically white) state school. This SGltovl

deractallsod fast or than most other Modol C schools and at tho tune of the

research, fower than 50~o of tho pupils wore whlto, Tho SOllOOI is welt-resourced.

Thoro is a library and ccmputer centre, ,At an individual classroom tovot, for

example tho ctassroom where observation and vidoolng worn carried out, more

was on OHP and screen. a good blackbcerd and a whtteboard. Helen was thus

abto to make use of throe difforont touching rcseurccs, sno had proparod

ovorhood transpareneles wit I) task matructlons: she wrote important notus durin!]

class jisc\Jssion on tho whitoboard, and used tho blackboard for rocordinn ner and

tho pupils' activity in tho lessen.

Tho class was a 'mlxod ability' Standard 6 (Grodo 10) of 30 pllPils. It im:llIdod

Immigrant pupils, one of whom had arrivod in tho country recently from Taiwan

OIl(J 'did not spenk a word of english'.

3.2 Helen's approach

Helen's cinssos am nitoracnvo and task-baseu. Thoy renoct lUll concern tlHlt

muthomnttcs sl1olll(l tw contextunuseu and loarning muanlnqful and lastlnll.
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thinking is afton partial. For cxampln, sometlrnes pupilS say what thev did but not

why they did it (Clive talks of this" Chapter 4). That is, tl10ir articulation of thoit

thinking is only procedurat, rather than also prloclplod (Morcor, 1995, p. 41).

Sometimes, a pupil'S expresston of his or her tllinking is confusing for others (for

example, J('Jo in Chapter 7). As will bo seen in this chapter, sometimes fI pupil's

oxpresslon is actually wrong. Yet, whether umttco or wrong, pupils' mathumuticul

exoresstons often convoy some level of llndOfstanding or insight. In craenee, tho

issue for toacners. then, is how to work with what pupils bring, how to get at and

work with what it is trUlY arc trying to soy. Clive is not sure how to act when

pupils seem unable (or unwilling n to explain tnelr thinking. And Suo is unsure of

how to help Joe and other pupils to 'develop thotr languago',

2.3 Relating explicit languag(;) teaching to the Wider educational context

Sue and Thandl 'tell' and 'mods!' as port of managing their dilemmas ill thotr
Inultilin(llml classrooms emu those practices resonato with Mercer's arqumont that

'teacher talk' can b:) an offectivo strntogy for 'guiding tho construction of

knowledgo' ~ though a strotnoy to be used sparingly (1995, n, 19).

Morcor tnoorlses 0 sociocultural theory of classroom talk and Hrgues that 'teacher

talk', and question [lnd answer routines are one of manv Off{lctive strategies for

(luiding tho construction of knowlodoo. Thoro is guod roason to use it, and Hood

reason to lISOit sparingly, as one of a wi do ropertotro of commumcutlvo activitios.

Question and answer routines prevtde Iittlo opportunity for langllago as a sociol

mndo of thinking for pupilS to use talk in any but 0 Hmitinn way (1995. p. 6).

However, thoro is no good reason why tl10 WHeller sMut(l nako a OIl(:O nnd for (III

ehoico between using 'traditional', wllolo class. didactic methods \lr tho more

OPOIi' ended dtseussions and group mnivitios associated with 'pronmsslve' or

'Iomnor centred' education.



'!tuou kuy iJilmmnus emeruod this study. Tho eli/emma Gi codn swlWIIlI1Y, WH!

its oxtons- "1 to include tho uihmllna of whether or nut to rnouel mmhllllltitical

Ennlisl1, GI,m. uneoustv (:(Jpturmi, categorises and allows for oxpldlmtion of tho

toaenor's dGtion& and reflc(;tions in a situation wilma shu amI most, but not all, her

toamors shnro a main lunouogo that I~ not tho longuago of instruction. flew

doeisiens in tho classroom etten revolve around tho tension between dovolofJInn

pupils' English VS. onSUritlu pupils understand tim rnatnomurtas: and nmund

whether tho tacit pruGtiGO of modolling matncmaucut EnullSh 18 III oHem, the

toaenor 'tolkinu too much',

OVOf ti!'lC. tho dilmmnn of Gada switching was u powmful U\IUfGf' of lillIxm tor

Thilndi. Yhondi interviewed tror pupils to find out ttloir views of group work anu

thoif use of EnOlish in Glll~;~. ihrollOh hor acuon l'esoan;it uM twr use .;)f dllmnll1a

kIl1011UnU. Tlml\di WUB abto to Idmlflfy om; then tr\!!U.;cl'IHJ "or dilt~lllm;L Silo \llsu

ornbroGM me Hood not only for GOooswltGhing but tor G!HJ11oe111hor rnathunlUtll;al

llGtivitiJs. Together With her rottoettons gil her vtdoo, 7hancWs action rosoorcn is

most convincing that dilmnrnas oro anmytlG devtcos lind sources of praxis.

Tho Clilel11l1li1 of medtanon enables (lunlysis or action and roneetton III learner

oentreu ctessreoms where a J)orticiputory,inqlliry opprom;!l lias llH(.mtiv{Jly buen

dovdoJ)O(j, HOHl, omphasos and dO..;isions revolve nround valiilatlllO 11l!plb

nlNUlinOS \In. dovl)lopinO mathematieul ecmrnumcattvo GOnl!WWnCO; around usinn
verhah~jml(m as n lomnino roseurce VH. V(lrlmlimlhOil as a toaehinu rosourco. anti

I.lroUllti tlltl stutts botweon talkilltl withiu VH. ldlkll1l1 about lllUtlwllKltHm. iho

<h1mnlllU of mochlltlon ol~;o ol\tGII<Jro(;OtmiSlf10 tom..:lling mtonnonn m rolatlOn ttl tho

dovotcemont of sctentmc Gonccpt<J and tho hmtrllGtior.(l1 min tnts unpiles. An

lIumm:tiwhll 01 SGlltfoldino rolr is further required who" thorp In no utttlGtivo

mUltHrUGtlUII lone tur pupil purlll lIl\t:raettfm. ,'1I'18il lI\HtruetltHhti wlUc. art' m

tensron v\,'(th d (!Oblrtl to {lln:!t. €lIlGOUH100 amI Vi..lidIlW pupils' eo;l(;(lptiOflG. 8m:h

!.hh'llIl'hW otnHgO tur Suo prncmoly because hOff! IH a (!onWxt of Ghm1om{J

tH 'llatWOY.
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CHAPTER 9

CONCLUSIONS AND RECOMMENDATIONS
FOR TEACHER EDUCATION AND FURTHER RESEARCH

ThO HOhOI} of n 'tollGhing dilemma' constitutes tho key mocnurusrn that captured

and opened Ut' tf dCl11JrS knowlodgo of the elusive, complex ano dialectical nntorc

of teaching ami .I"arninO mathematics it' multilingual etassrooms. This studv has

confirmed that teaching dilemrnns oro at once explanaterv tools and analytic

devlces for tmlGhing. Thoy make oxplicit the tensions inhorent In toachino. At tho

same tillle a language of ciilommas can function as a source of praxis. Teucllors

can use a lunguago of dilemmas to rotloct on and transform thoir praottoes so as

to meet tho mothomotlcal needs of thoir linguisticallt dlvorse learners.

ThiS nenon IS not oflgmal. However, tor this !1tllUY, thoro wore two i'iI!lIlt11Gullt

limitations to ovanabto dtlemma IOl1ouClgO. Firstly, it did not udoquatclv canture tho

spocificity of matnematics and lan{]uogo learning in scnoot, onco tceuted in u

ruultihnnuol mathernunes etassreem, n languogo of diloflllmm becomes gOlHlfdtivt:

of dilomll1os tl10t highlight tensions spectttc to tno mathonruncul illnl Iml~llmoO
challonges in such ctassrocms.

SmmntJly, tho eonvonucnat notion of a wlIching dnomma was polammd between

tomoert's emphns!s on tho personal and tho practteat in mmmgtn(l dllllnUlms, and

tile Borlaks' contostuat OrnphllGi}l ill tMir (lialoGtIGul account of d!lonmmB 11\

st;hnohng. ieaclllll[J (filcmmas am at once iunsone; JJmcti(ml an« conusauu: 111m

empirtc,llly dUfivmJ observation nan be (lxplmnod I'y soeleeunurat thoory which not

(lilly offoetivoly comllines tho teacher's context ;In(l tus or !lor hiography, hut also

rm:n()nistm thu ljfwGihGlty of t,GiloOI But!j(lGt know:edoo.

Tho UmOf£lti{!al eontnbunon of this thnflls thus ues in l'lomlonlnn tho {~(m(,optlOn

lit tlhlGlllnn dliemlllas alltl ill pxtomllllO tiw ItltlfJunnC ot (Wmnmas to GlIptutn tl\l.j

npOGlflwty of \1m lllultllmOtldl mmnomnues Glmmroom.
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SI'O tries to embrace new pructices and mako mathematroul knowlodgo available

In her particular multilingual classroom,

An important quesrlon for mntnematlcs toucher cducntton if it is to mldrcss tho
dynamics of a multilingual ctassroom is: what sionificoncu do toacnors attach

to pupils use of u 'wrong' word or exprosslont Opportunitios to OWppkl with

implieit and expliert practices on language issues like those highlighted by Helen

will enablo mathomanes teachers' tntcrmed decisiOlHnuking in moments of their
prucnee III their multilingual ctussreoms.

NOTES

1 • In SOCIOcuitUfol terms, thiS IS tho dmloGticbetween lalloullgo und thought, whew parJIl,\fllStntl
is ussociut('d With pmsonlll Ol)pfOl~rl(ltion of cultural (tlK\t 1:1,Within o commulllty of 1meMU}
ecncepts and tdeas. IloOfltiOv and lmla. 19081.

~; • It IS important to repeat hero. \IS Bernstolll {19931 so poworfully POUlts out In hl!l IIItrod .ICWIll
to (,IIJltill!l tim AgCllfio; t(/(lc'(lti(lt)i)1 Activity Aftel Wgotsky ([}alllols. 19931. that lilllJlI,IUC
IS a cultural tool. and so 0 to(l1 fOf loolfllnu. But lon(lu\lgo itself IS a nroducor of fOl\1tl,)I1S of
llower ThISPOlllt l'j also made hy Ivic IHlS!)), Whilo longuago IS il resoureo II) tho etass-oom.
It does not fWIGtmfl sunply III rcsOUlGoful (lnd 1I11proLJlcm3tiGw3yG,

j • While follow,up activity 1M not nc(:ossauly ontJl1 my dll(Jct rhlftli)lplltlon, 1101011W'l!J lIa"I1'1 that
I (;houl" as~m:.tWith mmnOlllg the victooing ~nd cnserve tho class, A fwthof fmnm{lor horo that
(mJlysl~ of etassroem emsodes has not Ulcludetl dOtiulcd drscourso nor Gonvl'ISJtloli\l1 ,}Il,lIYHlS
Sueh allalyst'.) will no doubt rOVt~al0 oroat dlh)l. However, the focus h(lln 1901\ wh,\t' teton
savs and domL Classroom emsodos uro tlIUHtrtltlOll9 of thllon'{l knowlCIiHO of Itm IlhllJtlCll



Fltlully, L.lve and Wonner's notion of trunsnorenov lIIullIilH.tcs classroom

procussos. Transparency mvolves both visibility lind invisibility t just us v, '11 a

window. 90th visibility and invisibility me part of transparenov in tho prnctlce.

RosourGOS flood to be SOOI\ tu be used. Thoy also need to be invi~ilhlo to

ilI'1Il1inuto aspects of practtee. So too with Im'911u9o as a resource fur

mathematics loarning. For this resource to bo transparent, ottoctlvotv usable by

learners, thoy must bo able to see it and then uso it. They must harness

languago as 1I resource. focus on it whon noeessarv, but thon milam it mvrstblo

and us a means for b\Jlltlmg mllthol1lmical knowlodoe.

Toaclwrs Iiko Holon, Sara and Clivo, \IS shown in this study, aro ooneernod

about their vorbalis.llg and havin!) pupils verbahse 'correct' IlIHthollllitl"al

,~mnuaoo, about lIsinO 11)11(}UOOO as u shared public resource in tho rnathomaues
ciussrecrn. And wllilo nGGOS~;to OdUGlHedmuthorm..ltieol diSGourso is iIllIJOfWI\t,

Helo-t's classroom illustratos how it call bri"9 a (Hlomma of translmrOnGY whore

or. tho ono IWHdmakillq tho lonO'Jago visiblo and itself tho toeus Of attention,

obscures tho mathometloat idLo, ond on tim otnor of 'goino on toc long' and

dirninishinn pupils' lIS0 of educational ami educated discourso. And thiH IS

particularly 80 In a d'-l:tlllliIlH culture of' tradltlOlI,11 to\lGhIlIU.

TO{1etllofwith Ch,!ptor 7. thls chaptor reveals tho fundumentul tension tJotW{)I'iI

impli(,lt lind uxpliGit prncnces with respect to languago IHSllOS in IHultlhnnU(ll

mathcmnues classrooms, As was mOliod in Chapter 7, meso lssuos oro prpsont
lI\ (\nl.~I\I(;8rooms, lmt mo pr<lFont iii particularly lHllohtenm! form In ll\\lltihnOUIlI

CIIlSSfOOIYW. Holen attends to pupiln' mllthomatlGol l.lnglHlOO oxnresston as (I

snared pul)HG resource for Glass toachiilf!. Sho 0180 sons it (18 prowling ,I

display of mnthomnttcat knowl('ogo. As Pirnm (1996) ooints mit, tile lat' A

attl'tnlOIl tlGkn(lwlud(los thet 011" as teuchor, havo aCGOSS to '~l tho tonus, Ami

Hdon noses meso qumHIOIH1: If they COil Hay It 'nola'. do thoy :" .. lW It? I\mi

II t!loy :lolI't liay it 'rinllt'. GUtl I let it (In? As in Chaptors G and I, thero if, no

~;lIllplt' ,'ltiWUr how. rntlwf. an IIlmam;{lllf 1I toadlilf nrnpphllO with tho I&GUOm\
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visibility and IIlvisibility is intmtwlIHltl with using longuugc both to oxuloro

mathernancs and as a display tlf kClOwlodgo. with dovoloping both educational

and educated ctsccurso.

8 CONCLUSION

Just us from 1'handi and Sl'O wn have soon that using maln Im1g11ugosin the

classroom as a resource is H cornpucated matter, and that a mom partimpawry

inquiry approach creates dilommas of flIodiotion, 90 from Helen, WO 800 that

oxplrctt mathemattes languago toaching, whilo boneficial, is not a stwight

forward 'goO(1 tiling'. It brmgs a Itlnglmg(HOlaWd dilemma of transparency

with its dual enarnctertsucs of visibility and invisibility. From Holen W(I can sec

Lave and Wengor/s arqurnent that talking about Q pruetieo from outside the

practice can lead to sequestration from, rather than access to, tho rmmti{;p.

And wo must remember that Holen's practtce IS not roStrictotl to oxpliclt

languago toaching und thus in constant and perpetual dunger of movmq outside

tho oructtee. Sho works on her pupils' cxprosston. on what they brinu (IS a

resulr of tllOir talking within thoir proGtieo tho;r matbomanes classroom.

Holan's pnrttoulnr questtons, roflectiol~S and tho discussion thoy provoke in tim

workshops roflma tho 1001wcrrtcs of to\l(~lhmj as thov try to mount sortlOthlllH
now und differont in thOlr circumstances wllieh, pmticlIlurly (It tho more senior

tevets, lnetude passing oxternal oxammattcns in a wtdor context where

trmlltionnl too<:hing practice romums dominant. From Halon wn tourn tho vall;o

of oxplic:itmntbemattcs ItmOlluoo tooohinn somo of tim tune. Thm I,,; III rollltlOl\

to beth preuunclattcn and to the dilormlltt of trunsparene it' pructtce whom

attempts to mnko muthemnnual hmouuno vtsibro G[1Il rlotunlly obscure. It IS r.ot

simply (I matter of IgoioO on too long' but of nH1Iioginn tim shift of fomm

tmtvv()OIl mothomlltiGal lnnnuugo om] the mathernancat problem (amf of GOlIWO
these are Intertwined).



thnro am both political and cducuuonnl ounnnsron» to this llilormnn tor Holon.

If sho Igoos on too long', shu diministws pupils' opporturutles to use ethmotional

dtseourso and madvortenttv obscures tho rnumomattos at play. If 8110leaves too

much Implicit then sno runs tho risk of losing or lllionatino those who most lIom{

opportunity for access to educated dtseeurse. Silo wcnders about tho pCJsslble

ottocts of I(:.aving in playa sllllrod 801180of trigonometric ratios but a public

display of meerroet rnathomaticallangllllgo: lif thov don't say it right, can I lot

it go?',

Of course, thoro is a world of diffommm between 'what thoy am saying IS

wraflg1 and 'I can't got tit what thoy are tryillO to say to me' (Punrn. 1996),

This is tho differO!l(~O Sue tries to uot at in the third workshop when tho

toacnors uro diSUliSsinO how a pupil can talk uhout sin 40 on one day hut not

sin thota tho next. Suo says she would ask horsnlf what it is she (tim tom:IHlf)

is not understanding and try to ask tho pupH another question, somothi,1g that

would holp Suo understand what tho pupil is trying to say. Helen, mom

explicitly, is workinu on tho form of what thev nro tii.lyinn, and that this form is

wrong.

In sur <try, through Holen wo gain furt~lminsight Iran a tmmlwr With a Buono
and Int. ,,,.ulaf sot or oduGatiof1nl and political holtofs about liHl(lllOOO (!Ill!

learning struogling to undmstofld tho potential honofits for pupils of rnoro
intoractivo nraeneos and norn.e more lont]utlgo in tho Illathornotics etassroom.
Underpinnod hy her viow of mathematics as u lanOliuno. and dooply GOIlGorned

with tho politiCS of OGGOSS ill South Africa. Holen ITIOVOS betwoen taking '~;iIO'

and 'sidel, und 'dopomlont' and 'indoponlimW out tor m~rlltin" mal\1I10 them

vl!HIllo. SilO tnon ftl insortG them iii their PdrtlGlllm mmhr:rnatir:ul lIHO 11\ tho

iesson. But this in n struoolo. It is deeply bound With m;ine languago (attomhng

to f'llflils' languago oxpronsion) as n snared publiG resource wnore, it tho

rnutlWI~HltiGal probtem is to htl mllJrosnO(f, tho limouano Itsolf mum \l1~!o ho

lI\w!ltllo. It cannot WIHllllI tho tOG\I~l ot f:OmlGIOUH ;nwlltlil!\. 11m; ~;tfll\lnIO nVOf
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whom sno quosttens, bringino tnro focus tno incorroct usn of tho C()IIGOptand

term 'IndoprmdtH1tl, and finnlly rctormulatos and recaps emphasising what sno
sons as most significant in the description of trigonometry that has emerged

from tho pupils. But trus explicit langllauo tOl}chil1g is 0 strugolo I.oro.

Helen's knowlod(lo helps us idontify a tundamontot pedagogic ronslon between

implicit and explieit oraeuces with roseect to languago i§~iUOSin 11mmultilm(llWl

mathurnatles class. Sho narnessos longuogo as u resource in her classroom.
t~sa resource in tho nracttco, its rransparsnev, i.o, its onubling lISO by loarners,

IS rolatod to. both its visibility and invisitJihty. Specifically, Holen attemts to

puptts' exprosslen as a shored public resource tor Glass 1O[I(:hII1O. rms IS it

etmractcnstic of elnssrocms that is not sno.cd by many otner snoeeh settings

(Pimm, 1996). Tho langllaqe itsolf noeomes vlsiblo and tho oxpliGit fOGUS of

uttontten. It is no longor tim moduun of oxprossren, but tho messago itself

that tel which tho pupils now attend.

episode :3 shows Holen stru!mhnn to mediate the sCiontlflc eono opts of enm;wIH

ratios and depend enco nnel lIl(fOpnndol1ce as they urtso in school trllW -unetrv,

Silo does this ill hor multilinguul classroom whore tho complex mroo dimonslOfml

dynumie intorSOGtswith 11meducational and political bollnfs as won us her viow
of mamernaues us langlllJf!o. Holon focus OS 011 pronuneratron and emmet ways

of spouking mmhomntiedily, thus attomptinn to provtdo U(;t:OSS n Englmh mHJ

to mathematieal discourse. However, meso uttomnts 'lGGUf Within IlOr

elussrocm eulturo whom Im10lmgo is used gi1nllimneolisly to oxploro and display

mtithoPlHticol knowlodgo. And nrouloms ornmgo.

On rofltlGtlOll, Holen feols thnt Imr utUl'npt to onnnro ma:mm to mothmmltll:1I1

(oduGi.ltO(Il disGoufsO hrinos tho prnblorn of '{)OIIlB on too lonq", 11\oXf\hGitly

IllUklilH rnntlmrnatlGtll l(ln{Juano ViSlhlo, il uecomos 01\1\(1\10.obsmlfinn tho

IlmtlHmHltlt;o1 problolll. Tho dilemma of transnaronev anses, tlf wllothm (and

whon) to moko rnnthomatiGGI lanuuuno oXy)IiGit or louve morn Imphelt. AUIIIIl
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Halon's working assumptions of a strong rolationship between languago and

thouollt Jro serlouslv olmllongod as she oxporrenccs and ObSONOS pupils

oxpressinq thoir l,linkino on ono day them not tho 110xt; of pupils oxpromilll!l

clear and correct muthemutieal thinking but not being able to (J'3com
prohloCl1uticoxpresslon in/of others: and of pupils saying thinos 'wronq' hut

Cf{lotiflO a sense that they !10Vl.l some grasp of tho mathomanos in play. Shu

also sees how in her focus on languago toaching, In hor attention to thoir uso
of dependent and tndependcnt, tho pupils lost their focus on tho mamomanent
arl(~tfltl0l\ommric problem from whlGll this use arose.

7 DISCUSSION

Holen's action rescarcn roveuts tho tensions in whole class IIlWfll(;tlOIl us

attention is fOl;usod hoth on pronunClotion um! Oil pupils' rnuthematteal

verbulisGtions, and highlights tho dllornmas this explrctt matharnatres language

.caching creates for roncnors. Throu(lh optsedos in Holen's Gloss and her

rofloGtions wo loam to GUond te pronunciation in 0 multilingual muthomnttcs

class emdtho role it might play in fll€mnlf1g'lnaklng. And wo soc what wo know

only too woll, that some mnthemattce is difficult for pupils to sav precisoly and

WIth mmmlllU.

Tho SPO(;ifIC jilonmlO for Holon lios in moving buck and forth between

oduelltmnal and educated (jiSGOllJSO. notweon h.m(lulI!lO lIsml for tlllllkill!l wltl

IUlIgulIno used us (l dIsplay of knowlodgo, between talking Vvltl1in and about

matlwmaties. I have arglled tnut in ~oGloGultural terms, toaching anti lournino

mnthomanes ontnns tiliti movinu hack and forth. and that S:.Hl, tor exampto,

Ilomiml tg be mom oxplic't m this rOOllreJ. In contrast to Suo, Helon (toot) work

oxphGitly on pUf.Hls tnlklllO nbeut rnutnornaues. sno providos o!')J}O!tul1lty for

pupil:;;, HP'onust tnurusolves, to ollllmratn \lnd then share thoir IlltJll1lillOS of

'trinonornotry'. This nlrGttntion of pupils' tllHlkinO 8UO(lOBts to 11mtnut tllOro IS

mmhl8lon and she moves to clarify tillS through a particulul sGnftolcting proGOSS



And silo revisits her question in tho first workshop: if thoy can soy it, do thev

know it? and moreover tho rocoonition that mathematrcat uxpresston is often

vory difficult •

... I tllink tlwt that SOJ1(lH1';O(,'81110 out of somotllin{J mat tno group
was working witt: ... if you actually take 8 sef1tOI1COtike met
whiot: is supposod to ne conctse, and it carries a wnota lot of
meontni) there is difflclIlty... Tiley Gal) talk to you about it and
they can give you D long £,wplanationof what to do ••• so its seems
to me to tso also a problem of oxprossing a lot of mat/Is in 0110
ctoor semen co. For me that is also linkml to the issue of how we
trensmu moths to oach other. If you make a mathematical
sunemen: you oro involved in gutting it down to o stmplc, SIINt"
lwnd language that we can elt stmre ...

(W2, 90120)

Finally, shu oeses 0 control quustton on vorballsatlen and tho dilomma of
transparonev;

... in retrospect, when I look at uuu lesson, I went on but much
too lang flaugllter) 011 and on and 011 and / keop saying th« same
tbin!! and IlOpeat myself, on ami on .. and I watch the video on«
I thln« I wonder wIlY tlmy we still ,f)itting in tlleir seats and I am
falling on tno floor falling {Js/oop. But tho tlllil{J is tl1O/I if you 11OVO
a sense tnm t/Jcre is 11 SllOrod I1wa(1ll1gamongst tho group CDf) you
go witll it? um ... whon tna sontonc« is comp/etely wrong? ... COt1
you let it go.' Can a toacner use a sense of slw{(ul ITWOmilg to
move on.' I thtnk ttits is 0 control uuesttan IiI terms of the
vemollsatian and atscusskin,

Holen ntso mlll\lrks on and rcmembors that in her attompt to reaon matnomattcu!

Inligu\:l{)() oxplimtly I me mntnemuttent focus of tho lesson is lost. Silo
rernernbors boing thrown by (1 PlJPiI's intorjm:tion: 'It makes (l (fifforoncfl to
What?' taeo Epi~i()(jO 3, linos 86 93).
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triangles. When Jill end I discussed tMs we talked about tho one
part when: a chlk! put torward what she thinks is gOli1g on in
rotation to that issue and it is a question of even tlwug/} her
/c'1l1gUO{lOis not cteor is there underswndil1{l amonqst the rest of
tl1£] students and it seems like tim rest of the students do
understand even tllOU{lh sno is IIsil1{l incorrect 10I1[1110{le.So wo
call watch and ttitn« around t/mt.

SI'o then r1lays toe video from tho point where tile student says: tno ratio of tile

two sides is tnaoponaom to the size of the ang/os in the two trian{lles and she

is writing what is being said word for word on the board for tho class to think

about.

After the topo has run, silo also comments that this is not Q good student.

Thus hor concerns about tho student's uxprossicn lntoraet with her knowledgo

of tile student 0 and thlt poor exprossten might indeod rotteot 0 lack of

underatnndinq,

suo continuos her roftactton:

Just after tile sentenoa ts written 011the board and I ask: 'vvtun do
you onaerstand by tllis statement?' Tho one child puts forward a
/lorfoct oxplanatloll. SlIe talks obout tim Dngle beillg tho same in
both trial1{lles ('111,1tbet. slJe talks about the deptt: of tho trJ~'1I1[/los
or wl/atovel' and I pick up on ttmt ... and then this cllild ({letting to
tn« place 011 th» video where (1 second pupil is responding) now
does it absolutely porfectly. So, tna: ts two vary {lood oxprossions
of W/Wi h~{loing on. And yot when YOIl ask the ctoss: 'Is tillS
somcnce correct» I IPOIiJftiJ{l to tho somonco sno has wdttcn
vertuittm from tim first student Of) tho board), thoro ;s tnis
com/llew silence. So tho ouestton tor me I~,):oven tn ttio IWilds at
tnose two ohildren who put forward such consistent explonations.
wnot's going Of) wttt: them? () uun tlley cannot ... LIm ... pick up
itlG(J/UJl~tI10SS ill tim seutonae»

(W2. 60 SO)
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reduce her authorttartanlsm and control, to allow and oncouraqe on the one
hand pupils' VOiCl!S and meanings, and on tim ether provide opportunity for

langlwgo as a social modo of thinking. And she does this 1JI1"hout louvinn what

counts as mathamatreat languago, for example, l10ingprecise, at the level of tho

implicit.

In Episode 3 in particular. Holen asks what the statement with 'lndependont to

tho size of the angles' moans, lnvltinq rethinking, nnd furtner elaboration (lines
10,,12). She tries to ongago pupils in rnakino sense of the smtement (liM 44).

Wllon 91 expresses a clear explanation (lines 51,,60) she focuses on this,

reformulates [lines (6067)1 and asks the class to cornpure tho two versions (line
641. SIlO assists by recapping and stressing that tho langlo makes tim

tundamenra' dlfforonco' (lino 73) only to find that till) focus of tllo methomurical

discussion is lost on tim punils. And SU she reformulates and recaps (lguin, and
now, in her view, she IH1J nuno Oil too lonn.

Holen's practice has corns to includo poriodic focllsing of her and nor pupils'

attention onto how wo speak nltltl1ornotics 0 eeucatoe dlsecurs» (Mercer, 1995)
<. and on posslble langlJogo/pronunciation confusions. This creates what I huve
cailed tho dilemma of transpnroncv, of langllogo as a resource in tho classroom
carrying tho dual charactortsucs of visibility and invisibility, and, as a result,

Holen fuces a now sot of cllallongos.

G HELEN'S REFLECTIONS

Oponino tho n('IJondworkshop, and botcre showing some of tho extract above
to tim other teachers, silo says:

O,Wof tilt} tssue« was linguistic ..• tno souo» iSSUQ betwQotl sides
vdth {In sand shw. A lot wow Iwarin~l size wlwn I was saylilg
skios and wo picked LIP on tllat tssu« ona then (on what trlg/~'iJ on
the ratio b{)lng tho same for a givo/l alllllf) IiI (/iftemn( steoa
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tho end of the word. Wllile sight, steo and sido are all monosvllablc, with

emphasis at the beginning of tl wore, they all come to sound roughly tho same.

Sirnilurly, white and wlde, tortv and fourteen, multiple and multiply all create

possibilities tor contuston. In tt:is context, that Helnn oxpltcttlv distinguishes tho

spoken words 'dependent' and 'lndnpondnnt' is epprcprroto. And Sora's

lnslstenco that sho mcnltors pupils' written records of their mathematical tdeas

in their notebooks makes good practical sense.

I noted further that Holen wor+od oxp...:itly 111 this lesson with both

pronunciation and correct mathematical expression of meanings of

trigonometry. I was aware too thot 1:1S part of hsr own research. her attention

to language issues wa- probably hoiglncnod, bringing more emphasis on expuctt

languago teaching in nor prnence hero than might nave been othorwlse,

Both in this lesson, and those videoee ami observed tho voer previously. Hl!lon

is notably mom dlrcetlve than Suo during report-back tlrno. Whilo Sue invites

discussion from tho eluss after each report, Helen has all groups report lind

then she dirocts whole class teacher pupil lnteraetton on what IHIS boon

presontod, focusing attention on problems and rofmmulating and rocapping

where noeossarv. It is in this purt of tim lesson that oxplicit langllago teaching

is widont.

Now. on reflection on my own observations and with tho hindsight broufjllt bv

tho study (IS a whole, I am not sure in thts urstunce thnt 't:;idns' and 'size'

actually caused any contuston of moaninn in pupils. Clomly, strictly spnnkll1t1

in IlidthumatiGS,wo do talk of tho sido opposite or OdjllCOl1t to 01' anglo. but Wf)

do not rotcr to 'steos of llngles'.

Wl1nt boeemo more and more interesting for me in tho ecnroxt of tho study nml

Heton's viows OLd concerns was "or intontionol shifting of teeus in tho

ctossroom onto tho mntlHJIlHlticnl langllago at piny. Silo is workill!l hUHI to
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