
coombo, J. & Oavis, Z. (19951 Games in the rmthcmutics classroom. In Davis, Z.
(cd.) Exploring Matherrmtics Teaching and TOucherEducation. Capo Town:
Mathnrnntlea Educntion Project (MEP), University of Cnpo Town. pp. 84·96,

Coopor, T. at 01 11993) Higher intetlectual functioning, ernpowerrnont and oral
communication in mathcmntles instruotion. In Stophrns, M. Et 01 (ods)
Communicl1tlil{J Mat/wmatics.' Porspoctives trom ctassroom Practice and
Current Rl1so1'1rclJ. Victoria: ACER. pp, 11 ·Z5.

COTEP (1996) (seo Committao on roncner Educlltion Policy).
Crawford, K. (1990) LanguDgo and technology in classroom sottlngs for studonts

from non-tochnological cultures Far tho Learning of Mathematics 10 (1), 2Q
6.

Crnwford, K. & Adler, J. (1996) Teachers as Rosearchors in Mathematics
Education. In Keitel, C. & Bishop, A. (ods) tntomeuonot Handbook of
Research IiI MotilOmatics EduGotion.Dortlrccht: Kluwor. (forthcoming, to be
launched at ICM£:"8 Savillo, Spoin, 1996).

Dolo, T. C. & Cuovas, G. J. {19B7) Integratinn longuoqo and ronthemnues loarning.
It) Crandall, J. (od.) ESL Through content-An» Instruction. EnUlowood
Cliffs: Pronnco Hall. pp. 9054.

DmHan, W. (1990) Soeiol rolntions and childron's thinking skills. In Kuhn, D. (ad)
Dovolopmentll/ POfspoctivos on To(wllil1!} lfnd Lcarni'ng rll1nking Skills.
Contributions to Homen Dovelopmont. 21. Kargor: Baset. pp.95·107.

Deniels, H. (1993) Tho individual and tho organisation. In Donials, H. (od.)
Charting tho Agenda: f:tJuoatiol1a/ Activlty otter Vygotsk}'. London:
Ro\" •"'0, pp. 46·68.

Davidov, V, V. (1990) SOVlot thoorios of human development. In Thomas, R. M.
(ad,) Th« encyc.lopedia of Human Dovelopmont: Theory, Resoarch and
Studies. Oxford: Porgomon Pross. pp. 93·98.

Dopartmont of Eduaoticn (DoE) (19950) Education and TrlJlilli1g in lJ DomoCfat/c
Sal/ttl Africa. Education Whito ra~)or t. Protoria: Deportmont of Education.

Oopurtrnont of Educotion (DoE) (19~5b) tnustm Com Syllabus' Matlwmotics.
Protorio: Doportmont of ~dllC(ltlon.

Dopartmont cA Education (DoE) (1996) Education and Tft1lilli1g in 0 oomocroti«
Soutll AftlGiI. Educntlon Whito P\Jpor 2. Proteria: Doportmont of Education.

Oopmtmont o~ Educotion and Culture (DEC) (1990) Working Ducumont for
.1IIntllonmtios: Std 2·4. Notal: DC;'1nrtmont of Education, House of
Assombly.

Dowling, P. (1992) Po(/agogla Voices, Pcc(,gogiG Messagos: A Socl'al AlgobfD.
Pro!)ontod lit Research into Sociol Porepeetivos in Mathemntles education,
South Stink Univorsity, MoY' 1992. (Avuilnblo from Dopmtmont of
Mothornotics, stnnsnes & Computing. Institute of Edllcotion, lJnivorsity of
l.t;)fldon.)

DowlinS, P. (1993) Mothorl1otlOs, theoretical 'totems': 0 sociologicollongllogo for
oducatlonal precueo. In Julio, C.. An[} llis. [) & Davis. Z. tods) Pro('vOtliil[IS
of tim Socond Il1tomational Contemnor of Political Dimonsions of

t

298



Christianson, B. & Walthor, G. (1986) Task and activity. In Christianson, B. ot 01
(eds) Perspectives on Motlwmatics Eduoation. Holland: Roidol. pp. 243·
287.

Clondinin, D. J. & ccnneuv, F. M. (1996) Teachers' professio:1ol knowlodgo
landecapes: teacher Stories u stories of tcaeors # school stenos • stories of
schools. Educatlonsl Researcher 25 (3), 24u30.

Clarkson, P. C. (1991) Bilingut:1llsm and Mathematlos [,vomi'ng. Goolong! Donkin
University Pross.

Clarkson, P. & Thomas, J. (1993) Communicating lY'Iothomntics bilingually. In
Stephens, M. ot al Communicating Mathematics: POfspoctives from
ctessroom Practice and Current Research. Victorio! ACER. pp.203~273.

Cobb, P. (19940) Where is tho mind? ConstructIvist and sociocultural perspacnvc
on mathematical development, Educational Resootclwr 23 (7), 13~20.

Ccbb, P. (1994b) A summary of four coso studios of nmthomaticlll looming and
sm:J1Igroup interaction. II) dn Ponto, J. & Motos, J. tods) Procco{lings of
tbe Eighteenth Intefl1t1tionol contorana« for tim Psychology of Matlwmotics
EducMion, Vol. III. Lisbon: Lisbon University. pp.2010208.

Gobb, P, Wood, T. & Yackel, C:. (1992) A constructivist altemetive to tho
representational viow of mind in methomaties education. Joumo! tor
Ros()(Jrch In MBthemfltics Educ8tlon 23 (1), 2033.

Cochran-Smith, M. & Lytlo, S. L. (1993) Insi'defOutst'do: Teacher ReselJrch sn«
Knowlodge. Now York: Taachors Colloge Pross.

Cotkcroft, W. H, (Chair) (1982) Mathomatics Counts. Report of tl1e ccmminee of
Inquiry into tho Teaohing of Mnthar.tatH::s in Schools. London: rlMSa.

Cocking, R. R. & Mastro, J.P. (ods) (1988) tJn9t11:~ti'cand Cultutl1llnfl(Jencos on
Loarnlng Mothematics. Now Jorsoy: Lawrence Erlboum Associates (l.EA).

Cohen, L. & Manion, L. (1989) Resct1rc/)Methods i'n Educl1tlon. 3rd odn, Londom
Routlodgo.

Committee on Teacher Education Policy (COTEP) (1996) Norms ami Stlmli8fds and
eovomone« Structures: for Toacller Education. Proterte: Doportment of
Education.

cernrev, J. (1991) Leoming to listen. In von c.ilosorsfeld, E. Ied.) Ran'/cal
construa 'vtsm in MathemBtlcs Edu(:tJtlon Holland: KblWM. pp. 1114138.

Coniroy, J. (1994) A theory of lntellectual dovoloplm:mt (par For tl10 LoamlflU
of Mathomatlos 14 (3), 2-8.

Confroy, J. (1995a) A theory of intolloctuol dovalopmont (port 2) For me /..oumlng
ot MotilOmatics 16 (1) pp. 38048.

Confrey, J. (199Gb) A thoory of intolloctual dovolopmont (part 3) For tho Looming
of MMhematlcs 16 (2), 36·45.

Confroy, J. (19960) Student vetce in oxamining 'splitting' ns on opproiloh to ratio,
proportion and fractiens. In Moira. L. & Carraher, D. (ods) ProC:COdlilgSof tim
19t1llntornotional Coflfotmw(} fer tho Psy..:llOlol/y of MlJtlWllUltics Education.
Vol t. Rocifo! Univorsldodo Pedernl do Pernambuce. pp. 3-29.

297



Bot, M. (1993) Lunnuugo Um} in Schools: A Survey of io 1)(;11c(8 1 Opuuous.
Grlusouwo tmto News, 3. Johmmosburg: EdllGlItion Poundatron,

Bot. M. (1994) A brio£' overview of oeueatton, 1993. (i(IUSOUfCO DOUl Nows, 5.
Johannesburg: Edllcntioll Foundation.

Bot. M. n9SS) A briof ovorvrew of education, 1995. eausourc« Dato Nows, 12.
JolHmnosburg: Education Foundation.

BourdlOU, P. (1990) Tl10 Loglc of P{aGtica. Cambridgo: Polity Pross.
Bowles, S. & Glntis, H. n976) 801100ilno tn Capltalist Amonc». Now V(.rk: Bn~iII;

Books.
Britton, J. (1992) l.lJl1guogo lJnd LOlJtnin[p TJm tmportanci: of SI)()cr:11in Chilflam's

Dovolopmont. 2nd edn. London: PengUltl Books.
Brodio, K. (1991) Using language In thO matnomatrcs classroom: a roacnor's

approach Pytl100ofns. 21, 11023.
Bff.:'diO, K (1995l') Poer mtereeuen und tho develonmonr of muthematrcal

knowlodgo. In Moira, L. & carrancr, D. ({lds) Pmcoodil10s of tJIG 1Stll
IntCfI1l1tionol Confomrwo for the PsyclwlO[Jy of MatllfHllOtic!J' lfducaUol1 Vol
I. ROt;ifo: Univorsidado Fodoral do POrlHlIllhuco. pp. 216 223.

BrodlO, K. (1995bl Classroom talk, mtcracnon and contrOl. po/spoctilles ii.
EclucotlOfJ 16 (2), 2270249.

Brookes, O. W. & Brookes, H, J. (1995) ConstruGtlllg scltlntifi(t knowloug() throuoh
languago. Unpllbll~hod paper prosented at tho , hird COllfoUlm 0 ot tim
Southern Afric;~1fl Assocratmn for Rosomch itl Mathematics and Scionoo
Edu(ltltion. Jnnuarv 1996. Univorsity of Capo Town.

Brown, A. (1993) Tho myth of J>mtiGlpation.explorino rolations between homo and
school In tho toochinu and Icmrmno of fmmary mnmernunes. In Jlllio, C..
Annohs, O. & DaVIS, Z. (Ods)ProcfJfJ(fil1gsOf tho 80col1(/ PDME Conf(Hcm~t';'
Curriculum ReCOl1stlUctioll for Socloty in Tmnsitian. Copo Town: Moskow
Millor Longman. pp. 26<34.

Brown, S.I. (19B1) snmon's Kyo. Mot/wmuli'cs roucll/ilg ~4, 11 17.
Brown, T. \1990) l.ooking (It 0 vtdnetnpo. MotllOfTWtlcs roa~lIin{J 131. 32 35.
BUfOoss. Ii. a. (1982) iho unstructured interviow as (I conversation. In R. (1,

Bhfgoss (ou.) Piold RoS{}owJI.' A soiuoeoao» allfl Fiold Manual. Lonc1on~
Anon & Unwin. pp. 101,,109.

Burgoss. R. G. (1 !a6S) Issllos in E(lucatiOl1lJJ Ros{){Jfcb: OUDlitlJtivo Met/wd.';.
London: polmer Prom,.

Cnmpbell. D. R. (1980) OovOloph,O nHlthmnotiGnl htomcy in a hllifl9'1(l1 classroom.
In COOk, (3omporl, J. (od.l Tho Soc;n/ consuucuon of LitaraGY. CamiJridoo:
COlliiJrillOIl lJnlvorsity Pretia. pp, 156 184.

CorlJOntor, i .•& Fennemu, e. (1991) Rosnmcll omJ Go(mitively guidod mstructron.
In Fonrmnw, E. ot al (ods) Integmdng ReS(){llC/) 011 Tear:llliJg lind l,oatnlil9
Mat/wmatic.r:. Albany: SUNV. Pf), 1 16.

Cmralmr, T. N•• (~orrahor, D. W. & Sr.hliomann, A. O. (1966) MathcrnatiGs in tho
streot (lnd in schoots, British Journal of DovelOpmental PSYG/1o/ogy 3, 21
29.

•



Arnott, A. and Bot, M. (1993) A South African Teacher Profile Edusourao q Dota
News No 4. Johannesburg: Tho Education Foundation.

Aronowitz. S. & Giroux, H. (1986) Education UII(/or Si'ouo. London: Routledge &
Kogan Paul.

Arthur, J. (1994) English in Botswana primary crassrocms: functions and
constraints. In Rubagurnyo, C, M. (od) Teaching and Researching LanguD{Jo
in Aft/cnn Classrooms. Clovodon: Multilinguol Mntters. pp. 63018.

Austill, J. L. & Howson, A. G. 11979) Longllogo and rrmthcrnencal education.
Educational Studios IiI Matbomatics 10 (2). 161,1 97.

Austmlinn Education Council and Curriculum coreerauen (AECCC) (1991) A
Notional smtomoet on Mat/wmoti'cs for Australian Scllools. Molbourne:
AF.CCC.

Bockhouso, J. L. let 01) (1992) Improving tho Looming of Mat/lamat/cs. London:
Cassell.

Bakor, C. (1993) Fountfsti'ons of BilinguDI Educatiofl and Billngllalism. Crovodon:
Multilingual Mott.,rs LTD.

Bali, D. (1988) Knowloogo and roasoning in mntbernnticel podagogy: oxernmmq
what prcspective teachers bring to tonchor educenon (Volumo l).
Unpublished PhD Dissertation. Michignn: Michigan state UnivOfsity.

Bnll. G. (1990) Tnll(f{lg and LODrmng: Pt.il1l1fYMBth.1l for tho NeUc'lfwl Curtlculam.
Oxford: Bns" Blnckwell.

Barnos,D. (1976) From Comfmmi'cation to Cunicu'um. Harmondswortlu Penguin.
Bartolini Bussi, M. G. (1995) Anolysis of elassrecm intcHlction diseours« from n

Vygotskinn perspactive. In Moira, t, & Cnrmher. D. (ods)PIOG(}odlng~of t/IO
19th Inteff1l1riom,'conteronce for tno Psychology of Ml1t/wmoilcs Education.
vot t. Roelfo: Umvorsldodo radoml do Pernumbuco. pp. 770101.

Bcmgu. S. M. E. '1996) Towords 8 Whito Peperon Teacher Edueotion. Unpublished
address Jolivarod at tho oponing of the National Tanchor Edllcntiol1 Audit
Workshop, 17 April 1996. Johannosb ..ug: Eskom centoreneo cemre,

Bell, G. (1993) Mntho.nfltics X Languago c Langul'1goX Mathematics. In Stophans,
M. at al (ods) CommunicMlng Mflt/lnmntl'os: POfspoGtivos from ctessroom
Prsctlo« and Currant ROSel1fcll. Vietoria: ACER. PI'. 140 e 1tio.

Borlnk. A. & Barlak, H. (1981) Di/emrnns of Schooling: Tat1GlIirlg ami Social
Chflngo. Landon: Mothllon.

Bornstoin. B. (1990) Tho Structuring of PcdagogiG tuscouts»: Closs Codas and
comrot Vo/IV. london: Routlodge.

Bf.'mstoin, e. (1993) Foroword. In Ooniols, H. (od.) Cluvtlil(1 Ilia Agone/a:
Educati'om,1 Activity afwr VY(Ju(sky. tonGon: Routlodgo. pp. xiii"xxili.

Bickmoro-Brend, .1. (1993) Applying lonOllogo principlos to mnthernattcs toaehinq.
In stophons, M. at 01. (cds) Communicating MiJtl1cmDtics.~ Pors,ocetivos from
Classroom Practico and CUffont RN:W{Jf(:I1.Vltltorm: ACtiR, pp. 79=90.

Bishop, A. (1988) MatllOlf1ot/CS EnGlIltllfOti'fm: a ClI/tural POf.'woctillo on
MatllOmati'cs Education. Dordroeht: Killwor Acnderntc Pross.

Bot, M. (19911 Specialisslio em Educational Ronowol. soctet an« E,~ollomic Updnw
15. Johonnosburo: South Africon lnstituto of Raca Rolotlul'lS.



REFERENCES

Adler, J. (1985) Mathematics by newspaper in South Africa: Junior secondary
mathemattcs for adults through tho medium of tl newspaper. Unpublis!1od
M.Ed dissertation. Johannosburg: University of tho Witwatonmmd.

Adler, J. (1998) Nowspaper-based mnthcrnnttcs for adults in South Africa.
E(lucntional Studios in Mot/wmetics 19 (11. 59·78.

Adler, J. (1999) Dlstnnce Education. With Night, G. ot 01. Zentralbiatt far Didoktik
def Moti1omotik 6, 209·216.

Adler. J. (1991 a) Vision and constraint: politics and national methematlcs curricula
in a changing South Africa. In Pimm, D. & Love, E. (ods) Tot/clling and
L08rni'ngSchool Mati1ematlcs. London: Hcddor and Stoughton. pp. , 56·173.

Adler. J. (1991 bl How do YOLl do it? Politics and practice in mathematics education
in South Africa. Perspectlves tn Educatlon 13. 21~31.

Adler, J. (199.20) Action rosearch and tho thecrv-rracttco dialectic: insights from
a small post-graduate study inspired by activity theory. In Geeslin. W. &
Graham, K. (ods) Proceodings 01 tho 16tll Psychology of Mothematlcs
Education Conferonco, (PMEb1m \tol 1. Durham: University of New
Hampshiro. pp. 41·49.

Acler, J. (1992b) Into tho futuro: v,:1 analysis of tim working deeument for
mathomatics, Std 2·4. Pythagoras 28, 26c32.

Adler, J. (1092e) sman-scate ecticn resonrclu possib"itio~ t'lnd constraints withm
tho B Ed degroe. In Groyson, D. ((d.) Proco(J(/ingsof Workshop on Rosoorcl>
In Mathematics and Sclanco, Natcl: Univorsity of Pietormantzburg. pp, 143Q

151.
Adler, J. (19930) Activity thoory as a tOClIfor a mathemnttea teeeher-es-researehcr,

In Reddy, V. (ed.) Procoedlngs of the Flrst Annual MooUng of SAARMSE.
Grahamstown: Rhodes University. pp. 53·67.

Adler, J. (1993b) Beyond 'toll and drill moths. The Weokly Mail and Guardian:
Rovi'owlEducotlon Supplement. SJmmQr. p. 2.

Adlor, J, (1994) Mathomnties Tone lOIS in tho South African Transition.
Matl1em{}tics Education Rosearcl1 JOClfnl1/6 (2), 101,,112.

Adlor, J. (19SS) Dilemmas nnd (I porndox: secenderv rnathernnttes teachers'
know lodge of thelr tOMhing in IYlultilinguol CIOs:1Yooms.Toaching and roacllo(
Education 11 (3), 263·274.

African Nation:lI Congress (ANC) (19940) Tlw Reconstruction and /)ovolopmcnt
Programma.' A policy framowork. Johannosburg: umanvan«,

Africon Notiorml CongroGS (ANe) (1994b) A Policy Framowork for l}'(Jucatitm and
tri!lll1lng: Draft for discussion PUfI)(JSOS only. Johannesburg: ANC Educt1tion
Doportmont.

Applo, M. (1982) (ad.) Cli/tum/and Ecor.omlc Reproduct/on In Education. Boston:
Routlodga & Ktlgan Poul.

Arooyris, C. & Schon, D. A. (1974) TII.Jory In Prectiee: Incroostilg Profosslor181
Effoctivoness. San Fmncisco: Jessov-aoss.



multilingual South Atnca and our eleven officiol languages. nino of whiclt aro

Africun languagos. Novorttmtoss rosocrch on Englishospeaking teacher J who do

havo [Ill uddition[ll African languago would llluminutu whether such tcucnors with

H ('ir plurautv of lan(lullgos significantly impact on cummunication ,lIld nonco

II , t, urn. 'l.~lll acnvttv and Inarninn m thoir multilinguul classrooms.

As Holen orovocattvelv SllO\]OstS:

boinn a bilingual student of mathemattus is not in itself t' dotormmlllO
dtsadvantage. In tho context of soun: Afm;u, whore tho norm I~l to
bo bilingual. we could btl roHCllrc:hillO tho Ililoative offm:ts 011

students of monolingual teachers. mstoao, wo resocrch tho
disadvantages tor mathematins portonuanco Iyin!) 11\ tho srudent, In
a timo of reconstructton in South Atrlcn, wo must dnvotop stratoqtes
for tho rnathornattcs classroom that maxtmtso tho possibilitios for tho
bilingual student to d(Jvolop to nor fullost powntral.

(R\_Hiomoym, 1994, p. 1421

It is nonod that in its mooroncat contributions, its imphGatiOllS for toucher

education and roeommendntrcns for furthor .osonroh, this thosi~~otters nell(l(,ltlllo
possibnittes in tno fiold of rnathnmutics eouentton.
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exptored partly because of tllo SOqllOIlCil)O of data UiltllOrinu and luyoW{l daw

analysis, and also because of tho tonus and scope of tho stu'!v. Time, in

particular, mnoroed as a significant additi{,r:ul dimension roqulrlnq furthor research.

Four of the touohors tulkud about tune constraints in thalr inltial lntorvlews tsoo

Appendix C). TooGhers' decisions and reflections oro indond constrained by the

tuno-apnco relations in school otassrooms. Hulon worried about 'going on too

longl; Thandi worried that if she has to work continually in more than one

lan~Juogo,this will take time, and Suo's rofloctions include 0 concern that one of

her whole-class discussions was worthwhltn, but perhaps riot in relation to the

amount of timo sho govo it. Tho'w lssues were not taken further in this tautly.

Cloarly, ttme is a slqnificant fourth dimension of tho dynamics of toach1l19 lind

(ouming mathomanos in multilingual classrooms and should tllw. no faGtorod in to

any fllrtlltJr study in mutncmattcs ami l[lrllll\lgO in school.

Finally, this study worked with Im1gllago-in,uso (culture) and anatvsod classroom

datu as thov rolntod to tcachors' rofloctions and as they iIIuminotod teachers'
dilrrnrnas within the throu-dlmunalonal dynamic in multilingual classrooms. A
Jinnuistimllly"foGusocJ nm,lysis of tho crassroom transcripts will undoubtedly throw

uddlnonut and difforont light onto tho comptexttios of toaching and looming in

multilingual mrrthomutlcs elossroerns. However, as shown in Chaptor 1,

mathomuttcnt limitntlons call rosutt from a Bnguisticully t(Jcwll'd study. Further

study (If multilingual IHUt!w'natics classrooms, of the rolationship between
mathomuttes, education ami langullge could woll bo onriehe(j by an
intOf(lisciplinary team whore muthomattcs educators and soctoftnqursrs comtnno

thoir rospocttvo skills nnd insinl1t3.

In (~lllSiI\9itile analysis Qll(j disGlI~)sioll of code switl;hinu in thi~;study 11;)8fW!llSod

011teachers and pupils whose main IllllgUi.lgO is not English, but who urn tntJGIli,1n

"lid loarning ill Enolish. Would thoro be tonctlino and loamino benefits ill S()lltll

Afrit:ll if ~Ilnlisll npoakinn W(I(;hem Gould speak n vornucutar Afri(:'1Il 1,If\OllilOll? ~elt

courso, kllowlmiuo of 01\0 Atneun 1(lf)OlHlOO doos not fully I;Ol1frollt tilt) rOllllty of
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in Suo's pruotice constralned mnrhcmatrcal knowlodqe dovotopmont motivates

uthnoqrupbtc study of participatory-inquiry approaches. I located Suo's dllemrnas

of modlutlon within tho broader democracv-developrnent tension. It is in Sue's

classroom, whore participation and diversity arc encouraged and enabrcd. that

possibilities for deopening mathematical knowledge are created, and than partially

lost. ThroLlgh turtnor rosoarcb we need to develop our understanding of teaching

and luurninq n-athernatics in school by building on and IOllrflinU troll! tho

possibilities and constraints in partlclpatorv-lnqutrv multilinqual classrooms such

(IS SlIe·s.

QUOStior1S that arose and could not be answered are pmbahly a consequence of

tho sc,tuoncing in this study. All data tl<1thering preceded In-depth, tavorod data

ulnlysis. Thus SOItlC of the issues identifiod in the anatvsts of the initial intorviow

wore not explored in tho rotlecttvo interviews nor workshops. For oxerupto, III dw

initial interviews throe touchers pointed to instances of comrnuntcatton breakdown

that they folt were intuitivolv part of their multilingual context. I caued those

ouornmas of explanation and oxplainod that tho touchers could not eosuv uoscrnio

nor usorlbo tnos« mctdonts. Further research, through situated touenor stones

(Clnnliinin and Connolly, 1996) would provide inSight into instances or

communtcatlon broakdown and tilus potontialiy contributo to rodliGinu

communication breakdown and/or enhancing toaenors' capabilitios in rocognrsmo

and lIsinO such instances producnvelv and construotivelv in their pracuco,

In particular, the snonco on communlcution broukdown in oxcDEi schools r,1I:;0(1

tho question of wnothor tho homcqcnonv assumed in those ctassrooms was

uppropriuto, uko any classroom, classrooms of Afncan learners aro also

IlOtertl(101100l1S. purther study on oommunteunon Within soulllillgly IHlIltOtltHWOlIS

all Afril:an socondarv muthemanes classrooms is needeo.

Other dunonstons of tho dvnnnucs of toaGhing ,111(1 Ip\Imino matlHlIlHltIG}; ill

multilinquul mathemattcs ctassroo.vs runt omnroo<f from tho study Gould not no
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As with all research, a specific.methodclcqical approach is as likely to leave some
questions unanswered leading to tho need for further research. A cruelal
aovantaqo of the methodological choice of worklnq across thruu 11Hllti1inouai

contexts rather than otlmographically witlf1 one such context was the

identification of presences and silences across teachers in eJiffor'i:1ntccntexts and
lumen empirical support for a conceptunnsatlon of teachers' knt)wlodgo us

personal, practical and sltuated. This methodological ehetce now points to specific
focuses for further research in each of tho three difforol\t rnlJltilingual contexts

Ollulysod •

Emergingfrom the exoloratlon of code-swltchmq is tho need for research into tile
tacit praettco of modellino matttematleal English in ll1ultilinOlltil elossreoms,

espocially If) classrooms whom notthor Ionrnera not tho toucuor havo EIlHltsh m,

their moin languago. An otlmogrflphic study of such classrooms could H1uminato
tho ourooscs and offocts of such practices for both toacher and loamer."
Furthermore, tho menaqoment of ccdo-swltehtnq in tusk-trasco 1l1ultiltnt)ual

sseondarv rtl'1.llOmotics classrooms requires further study.

In the more obvious multilinguul ctnssroems of tho Modol C sol tools in South
Atnea, tho actual ·offecHHof oxplicit languago toUt;llinO, ot langlltltl\) bomg usmf as

I) public resourcn tor teaching needs further study. Spocific(llly, tho following
quesnon needs to bo answored: to what extent and how deus oxplit~lt attennon

teJ uronuucrouon on tho ono hand, and to tormal rnnthom'ttlcal exnressron 011tho
other provide smootnor access to rnuthernouout proctiGos? Moreover, II further
euestron that -rnums unanswercc iG whether the eraettee of, and (I concern with,
O)\pliGit mutnemuttcs IUnOUHOOtouching is oxungoratod in m\lltililln~wl elussroorus.

Thill mudy 11(1:~mouod that a pnrtteipctorv-tnqutrv approach creates a Q\Wlitativllly
IHft.(Ollt .vwnintl ol1vir,mmmlt from dommnnt traditional tOlH:hor eontred

envlronrm nts. Suo's Jlmroac;h eroutos II rnatllenlatiGnlly ricn onvlronnumt ~'Vlmn~

tonsions III tho toochino,loarning dialectic oro aloarly revealed. That on msmnco
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$: ... There are some kids who art} really 1I0t {fOod at explai'Jing
themselves, and / don't do unytlling to address mat ... maybe
IV/wt / O/)J saying is tt.et there is o purpose to bOil1[Jill tile
ctassroom and that is tu team and I am there to guide looming.
So it is not goo(1 enough tor all of us to say how we feel.
We've got tc go somewhere wttl: that and I am not sure IIOW
to do ttun.

As is the case in any moment of educattenal reform, teachers in transltlonal South

Africa taco J proliferation of official policy documents that effect thoir work.

Thoro oro new nauonat norms and standards for teacher oducanon (COTEP, 1996),

two !Iovornnwnt Whito Papers on Education and Training (DoE, 1995; 1996),

gllidolinos for a National Ollalifications Framework (Lifoklllg Looming, 19961 and

a Nariona: Toachor Education Audit (Hormoyr and Hall, 1996).

In pI! this policy dO;..;lIInontatk·1 is tho roausntton that a commitment to Ieuruer

contrndness and to multilingual touching lind loarning lies in tho roeoqnttton of

teachers as key to any lrnprevomonts ond chango in tho qualltv of looming in

8(;11001sund othor cducattcnal institutions. But, as discussed in Chapter 1, till!

roml from poucv to sucecsstut rrnptomontanon is 10119(I t complex III tho polic:y

documenrs thuru urn c(aoorutiullS of IH,\N to dovolop two (ullgu '!lOS in tim

curncutum for all tournors, and of quulific:ation rooulromonts that teachers study

two IlllIHuogos in thoir propurutton to roach. Thoro is also oxplicit oncouraqomont

tor teachers to adopt multilingual nruetlces. But thoro is no uuidum:o anti

umforstandillg of how to dovelop subject knowlodoc USing all lunOllugos in tho

class as a resource for Icamino. Hence tho rooomrnendattons in ttus tnosrs thot

fllflm:tIllO 011 teaonors' ncnons '11 a fllfltltl of rnulttlinqual GOIltOxtS fiB part of an
intortlcting throe dilllonSiol)ol dynamiG shuuld be onoouruqod in officlnl policy.

SUGh activity should mdoed become part of toucher proparutton OIlU development

nroqrumrnes,
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both their contexts and their biography, of tho socinl and tho political, the personal

omi the practical. For Thandt, tho dilemma of code-switching is tied up with I10r

own ability to switch. her political aspirations for her pupils and nor view of

mathematics. Sue's strong conviction emphnslses participatory and meaningful

learning, and for Helen mathematical exprusslon is a sign of mathematical

competence and skill. Hence. Holen's ompha, is and then doubts about explicit

mathematics language toachlnq, and Suo's concerns about meaning nonottatton
throuqh pupil. pupil discussion, and about lv' v to 'develop their languago'.

Managing dilemmas also intersects with broader social and political factors such

as tho status of English as tho language of power in South Africa and the rhotorle

of democratic educational practlca tl1at wovo through proqrosstvs oducatlcnnt

Circles from the late 19805.

Tho Impltcettons of tho fin,jil1gs in this study for toucher educntion aro profound

yet simoto. A pwgrammo in teacher cducotlon would be enriched b\' documented

cases that highlight dilemmas teachers taco, the kinds of snapshots providod in tho

vlqnottes in this study. A language of dilemmas can also asslst teacnors to

roconntsc. talk about and oct on tho tons ions in thoir pracrlco. SUGh ongooornont

could empower toacners to make informed ond oontoxtuallv apprcprlato eoctslons
to maximlse leorning pm;sibilitios for their divorse learners.

Teaching dilemmas, dcsptto their expression as blnarv opposites, me usetut in

teacher educatron preclsotv because they highlight fundnmental pedagogic tensions

thot cannot be resolved Ol)CO and for all. Thoy oro potential sources of praxis.

Thoy con bo manuqod, and nwaronoss of them can load to trunstormatorv

oracnee.

Tho reachers in this study reveal thew ls no simple route to offoGtivo "iOIl quality

rnnthomutlcs t~m:hin9 and looming in complex classrooms. Looming about

toachlnq involves enabling teachers to be upnrooriatelv eliscorning ut critical

moments. to holp Suo move on from 0 poignant eonunont in nor initial uuorvtow:
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The dllemma of trousperencv (of the visibility vs. invisibility of lunouage ill tho

process ~f rnathomattcal classroom activity) is highlighted in classrooms where tho

racial composition of the pupil body cl1anGed rapidly and so too its tnultilillOlkH

character. Teachers in these classrooms advocated the benefits of uxplicit

matnemattcai language teaching, and not (lilly for learners whoso marn 1,III!jlHlon

is not the languago of instruction. Yet episc,des in Helen's classrooru revealed that

attempts to harness language as a public resource by explicitly fotawllltJ Of) its

form, can inadvertently obscure rather than provide smooth antrv into

mathematics. It is not slmplv a matter of 'geing on too long' or talking too much,

but of IlHlnaging to shift focus between mathurnatleel languugo and tho

mathematical problem at play, of managing both implicit und explicit practtces (and

of course these are intertwined).

Togothor. the vignottes in Suo's and Helen's classrooms reveal tim tundamentol

tension between implicit and expltctt practtcos with respect to lon(jiluoo issues in

multilingual rnathemancs classrooms. As has been arguod, these iSSUGSare
present in aU classrooms, but are present in par(icularly l1oigl1tonod form ill

multilingual ctassruorns.

Each of tho three kev dilemmas and their extended forms woro constantly mmlyso(l

within u coneeptlon of n mllli.ilingual rnatnomatlos classroom os dvnamto ami throe-
dirnonsional. For example, duornmas around (lOCOSB to Ennlish omHrg() ill uruerrco

in an ongoino and dvnanuc relations"ir" With access to rnathernntlcul dtscourso as
woll as aecoss to classroom cultural procosses, In tho logic of practice, it is

sornotmtes difficult for toacnors to see how classroom cunurat pr(lGOSSOH, SLIGh as

a pmticipalory~inQuiry approach, tacror into claasrooru interactrona and the quality

of ruarhemattcat activity and mathemutlcat mooning making.

Moreover, through throe distinct vlqnettcs on how teachers in multilinguol

muthomatlcs classrooms taco and work with duemmns in thelr touchlnq, this study

has shown tilat tho dilommas emnhaatsed by partlcu' teachers urn n function of
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(0) Guttural context (otussroom I problonu, to
solve)

Car you recall a classroom incideot / inGillOIltf; mot iIIustrato thoso imams?

14. How did you como to idontily tllm;!' i(i~lIeg?

1G. Why do you think those aro/havo booomo Issues?

1E'\. How do you try t') address these Issues?

H. Hove you discussed those issues with colloagum;? In your school?
Elsewhere?

18. Turnino hack to our earner (lisf:lImlion on mattmrnattes teaching in genoral
at thts level, how would vou rolato tho langllaqo tssues vou have (j('~H;(lbod
to toachlng in gonoral?

Prompt: doos it deserve suoctat att(Hltion? Why? why not?
is 'SECOND LANGUAGE' a problem?

19. What i':ools abandoned? io tr l1and unsuccessful? •

20. Hove you ever obsorved unomer toucbor tcmchinn?
Yourself teaching? How do you fool about a process that Wiil involvo othem
(lit least me) roflectiog with you 00 your tooehtnq.

21. Report bock c scmlnur/dtsoussten
,
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9. You know that rhls remwGh it; "I' -ut Idllt1l1dOO. PuttillO that fucus aSldo fur
tho moment, INS talk first n .0 oormmlly about toac:hinn mnthernatlcs (at
tho junior socondurv lowl) lit your school. You huvo had .... years
oxportenco.

9. Whot do you consider to he tllo most important tasks and challcnget. for
you touGhing mathematlcs lit thi8 1i!V£11in your nchool?
Prompts (1) skilis? lmdorstamhng? ri;(evnnco? 1ll00ni1lU:

(2) why oro thoso most impmt.ult
(3) what stratogiml? how

Can you (livo oxamplou to illustrate these poipU ..?

10. WhDt, for you, are tho nroatent problnms you have to doal with teaching
mathematics ot this lovel?

Prompts (1) conditions
(2) attitudes I toar
(3) divorsity (ability? cultllfo? lanOlHlOO( hlmory?)
(ll) umo
W) syllabus
(6) contoxtuolising I meaninntossncss

Agoin: pmbo why and how

11. What, for you, are tho fe\vdrtls, tho things that work oml work well?

12. Desmibe. briofly, 0 tvplcal tesson with thig spccifiG class. What do you do:
Tho pupils do? Tho matortats you ww? (Paint mo (I picture)

t

Turning now to focus on InngllGOo ami mntilornatlcs lomning: You have alroady
said that I am intorontod in trying to pioco togethor what toaonors
oxnortonco and Idontify as Issues.

13. Wlh1t do you find to be lannuauc-rotatoo iljSUOH that nrlso in your toaching
(HId pupils' loarnino?

Prompts: (1l communication (pupil"tuaohor: pupiHJllpill
(2) tmminolooy
(3) symbolism and formal fntltlm InnOlHl{Jo
(4) text books ami o.!l. word probloms
(5) translation
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6. CURR[~NTTEACHING POST I RESPONSmILlTI~S I CLASSIES

"., ••••••••••• ' ••• 'iffl't •••••••••••• ".t ••••••• " •• ,.

BIOGRAPHICAL OETAILS: PUPILS

7. JUNIOR SECONDARY CLASS FOR FOCUS:

lEVEL: ,i--t: ••• , •••• , ~

NO OF PUPILS: .

BOyS; .... GIRLS: .... H .. ..,

MAIN LANGUAGES: ,., , " .
, .... f f' ...'"'ttl: •• '-_1: I I, t •• " •••• , ..iI •• ~ I to .... , •• t, •• , ...,;..it ~

10"" •• " it 11""". t 11.' .... ~"1.' t.",,,. 1:, $:.« .. ,. 'l ... "", .... " • ._

AVE AGEl:

CO~J1MENTSON CLASS: ... UfU ...... hU ..... U .......

OESCRIP1 iON: SCHOOL

8. LOCATION OF SCFIQOL ..11 .• ' I.'. <!, •••• , ". ~,.,

••• "t ~••••• 1••••••4\- •• , •• , ••• Ij .. ' •• '.'I'.'"'l ••I.tlil

PRIVA':iE/serATE .•......• " ,.. , .•. , ....• , ...• ,

FEES/BURSARIES " •.•.. , " .. ,

EXTENT OF RACIAL INTEGRATION ..

~~ft-IOS••••• 1" t •.•••••••• .,. f tt t , ••••••• t " •••• ';" •••

t ••• l 1;" •• t. Ii" '-....I" t t 'l' 1«« •••• "" ... t ~,.t ...... ,.,.".-t
., t' tt.,. t"'" 111.""" •••••• ,.,' t,. tl'<lI"" "'t t ....

ANY OTHER DE<.:;CRIPTIVEINFORMATiON?
(og conditions?).u' UI4 ••••• '''', .

1.••• ' •. ,••.. t, , ••••• t •• ,} •• '.'II.' ••.•.
••• ,.,., •• )·••••• , ••• , •••• , •• '., •••• " •• "4' •••• " •••

, • l' ••• ~t •• t , •• .:•• I''l •• I , •• 4 t 'l I" I • I • t • I , t .". , It , •
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APPENDIX A

INTERVIEW SCHEDULE:

BIOGRAPHICAL INFOf~MATION TEACHER

,. NAME: •••..•...•.•...•.•.••••••• « .

2.. SCHOOL: .

3. ACADEMIC QUALIFICATIONS (WHEN ANt) WHER(;}
". t.I •••••••• , •• t •••••• a ••• I ••• I, ..I ".t ••

• , 1, •••••••••••• , ••• ". "'. " ••• >:1; , ••• It"

, , , .
4. PROFESSIONAL ~XPERIENCE:YEARS (NO) .

ClASSES ....••••• I •••••••••• t ••••••• ~ .

SUBJECTS •• tI: " •••••••••••• , " ••••••••

SCrIOOLS ••••• ,•••••••••••••••••• ,•••••••.•• "•••••.• '.

OTHER INSl'tTUiIONS ..

OT~IErl.,.t •..•..•••.•... , •.•••• ',.t •••••••••••t.t •• ,.

5. COURSES/r.N~~~T ACTIVITY Ir~ MATHS, ~DlleATION:.uu .... ,

\VHEN~ .•,••••" •••••t~.'f" •• 't ••• , ••1I'.
4 ,." •• " •••• , 1''',,_ •••••• ,',5.' •••••••••

, , ••• , ...... I ••• , , ... t ••••• , ..I • , • I '" ...... , ... , t I • I • ~..t

"V~iO? tiE 'Ii' ~11.' It tIS •• "tt, " "~f"'" , ...... ,. 'I ••• 1111'

• ,(i 1"" Ie , 11.. " II ~ • , •• , •• " III " , •• , .. a I , "

•••• , •• ,." •••••• tjH\.''' •••••• ' •• ~•• I.!>'' •••• '.lIlf •••

WHAT? ••••,."'~ .•••. tt; •••• '("ti.,.tt •• """ •••• ".t ••

• , ........ 1',"",,,. 'I •••• t.,,, t .." 11" {..... " ... ,.•• ''' .... ,.
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APPENlllX 0

Pmtitlt video transcripts lor each teacher. two of "hom taught two ctassos 01\

ouch dav. are roforred in the foliowin!J chapters as follows:

VT1A tc'

VT1B ::::

VT1C· ,.

VT2A1 :-::

VT2B1 c.;

VT2B2 ~::

VT3A ~__
VT3a -.

VT4A ,-.
VT4B ,-

VT5A
VT5B cc]

VT6A 1 :::J

VTOA2 :::~
VT6B1 r.:

VT6B2 r:

Video Transcript for Holon, Toocher 1, Lesson A.
Wed 14 October;
Video Transcript for Helen, Teacher 1, Lesson a.
Fri 16 October:
Video Transcript for Holen, Teacher 1, Lesson C l.o, lesson in
following voar on some class. but as part of Holen's action research
for the workshops,
VI(Joo Transcrtnt for Sara, TOuchor 2, Lesson A, class 1; MOil 19
October
Vrdoc Tran'lcript for Sara, 'rouonor 2, t.osson A, class 2; Mon 19
Oetobor
Video Tmn:;;cript for Sara, Teacher 2, Lesson B, class 1; Tues 20
October
Video Trnn:3Gript for saro, Teacher 2, Lesson a, class 2; Tues 20
October
Jabu, Lesson A, Tuos 15 sootombor
Jobu, Lesson a, Wod 16 September

Thandi, Lesson A, Tuos 13 october
Thandl, Lesson a, Thurs 15 October

Clive, Lesson A, Mon 21 Septembor
Clivo, Lesson 8, Tuos 22 Soptefnbor

Suo, Le830n A in class 1
Suo, Lesson A in class 2, Thurs 17 Septembor
Suo, Lesson B in class 1
Sue, Lesson B In Glass 2, Fri 18 sontomoor

Rotorencos to video tronserlpt in Chapters 6 • 7 will includo lines of transcript.

()b~Jlvatlonal fiold notes wore also taken. Theso oro rotorrnd in chantors 5 n 7 as
.ollows:

VFN1 A (Vidoo Field Notes for toacnor 1 tosson A
VFN282 (Vidoo Field Notes for teacher 2 tosson B in clam: 2)
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3. Kids in lower classes cant express afton thelr problem or quostton in EnOlish
D nood another pupil to holp or lot them ask in mother tongllo " though
translation a dlfflcult lssuo NB thoy uot tho concept so lot it happen in
vornacuiar thoy expect more and mom in vornacular (4)

English facility much loss 0 problem higher lip.

4. Mathematical languago can be problem " spocial words simplify unanv uses}
to instructions; distinguishing between tnctortso and divide D kinds of
terminology; at toast 0 differcnt overyday use; nogat.ion; reversal: logical
oonnoctlves: oxpresslons • 'this subtracted with that'. (3)

5. Languoge Issues in group work Q (I) talk to oneh other in vernacular, then
rolv on ono to explain, not 011dovelop EnoUsh:. others don't regard this as
prcblern c thov need to talk so they got ot tho concept in whatever
languago; other if thoy talk in wbntevor lano then how will English dovolop q

in goneral policy seems to be English should domina to
(ii) poor toaching is effoctivo
Oil) thoy don't communtcato on muthornuttea in groups (Jasily with linch
othor Q don't listen, wont express themselves muthcrrmtteanv, play.
(Iv) knowing whnt is good group discusston 0 what criteria 0 I'IOW shouid a
std 7 or a be able to comtmmiemto?
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6. Homework ~ cant fisk for it (S) .. in Std 7 • restrlctad to class tlmo (
rescurces eg toxt books lssuo + don't I will not do it anrt punishing doesn't
holp).
Intorosting in town school .. homework computsorv 2X week

7. Managing grollP work ..time, class stao, grollpinos, what is ~looddiscussion,
finding good tasks.

G. STRATEGIES

MAJORITY RELATED TO COMMUNICA110N IN THE CLASSROOM
kids to writo on bourn and eXPLAIN
doing probtoms, examples, exercises in patrs or groups
classroom discussion (toaefmr·pupils) when starting new work, oncol!roging
rcspcnses and lntoraetton, lively discussions and questions
gotting them to compare methods and answers

THEN (DEPENDING ON OTHER APPROACHES USED
tnvesttqattvo tasks
dlartcs
problom"solving
MAKING LANGUAGE eXPLICIT ~ALL BENEFIT
trying to link difforent sections.

7. TYPICAL LESSONS

new section I introduction talk a lot
whole class toaohlng afton ~but with lnteruction
hornowerk as port of lessen differs
idontify main ccneopt ., think of mlsooncopttons c works hoots
different yot quito similar

DIFFICULTY IN 8TO 7 AND l.OWeR OF GETTING PUPILS TO TALK EASILY IN
ENGLISH c see BELOW

S. LANGUAGE

1, make languogo oxpltclt 0 mixod sehoors 0 helps all
lots of ropoating, ro-explainlnq. making eonvontlens ex~)liGit, rostatirl~' in
another woy (EnglisIN;poaking touchers) (4)

2. Gotting pupils to vorbullso IdovOlop thoir moths lon(}uago (4)
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4. TASI{S AND Cl"lALLENG£!S

CONTENT ~ loy tho foundations og. a1nebra operatlons. anqles (4)
o mako I'"ollningful; relate to overvdav lifo; (lot thorn to make sonso
of answers u nurnoracv (3)

COGNITIVE Q think mathemattcalty, not just rioht and wronq, follow rules
(2)

AFFECTIVE & lovo of subject, motlvatlon, eontrdoneo, anxiety, nttttudos, "obits
(post loaming, worksheets, not looming) (6)

OTHER u differonco between undorstandlnq and dofinition
q oxplicit languago toaching
• transfer :knowlodgo to other arco) and
• translate tto symbols)
• ask questlons, learn from mistakes
• history and applications
· BALANCE between tool for lifo I lifo skills and going to Std 8
a qualifications of [un soc teachers afton thoro on paper but not thoro in
reality, cailogos poor rnathomatlcutlv

5. PROBLEMS

ovororching in township schools is bruakdown of loaming culture in pupils and
culture of dottanco in some touchers.

1. Background not in place 0 halos in knowledge (61
INTEI~ESTINGTHAT THIS WAS EXPRESSED BY Al.L D CAN'T THUS ONLY
BE PRIMAF1Y PROBLEM! Some (smaller elassoal GOpO more eosily " timo
offocts because of having to go bock.

,

2. Lack of time to got through ovorything D for difforent reasons, \I lot to cia
with resources. Inhibits more irwostioativo aetivtttes (3).

3. Motivation (3), lack of lnterost • learning culture, not going on to Std 8 (3);
shy I teartut.

4. Divorso backgrounds • mixed abilitios (positive and nogotivo (2) ; also
gondm and raco pructlces CQn be probtom (group work, lnteractlcnsl (2)

5 Solfodisciplino and resoonslbitttv (wonting to be spoon fed 4' loarnmq
culture)
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(private: troublesome, mixed ability, reletlvolv poor English, mainly
soweto-besco kids that travel, 30 kids)
(DET: loss of standards: rnalnlv TSW0l1u, breakdown of looming
dominant, 42 kids)

REMAINING no longor teaching in Std 7
(X2) Can work with Std 7 teacher.

ACTIVITIES ~ an active Interested gloLlp of teachers 0 further study, tnsot
activity n teacher organisation I curriculum work of some kind.

3. SCHOOL ETHOS I ATMOSPHERE / HOPES (emphases expressed)

VERY VERY DIFFERENT:
iI' two stressed breakdown of learning culture
.. both DEi schools Q breakdown of nuttiorttv in school

'Many teachers spend most of the time not going to class and no-cno
will confront them';

'teachers no longor respect any authority ~ people do as thoy wish'

'thoro Is again an atmosphere to resist authority: .. teachers included'

desplte all u some dedicated teachers in each of tho schools,
concerned to do tho jobs of promoting loarning a In two, working
rnaths/sclanca grouping of teuchers.
still striving for high standards..

IN CONTRAST

* giving girls a sense of dignity and useful education, not overly
ccrnpotltlve:
academic excellence: brctnorlv lcve, rounded.
student- centred, learner centred, oncouraging questioning attitudes
'llborat values, mlddlo-class values' INVOLVEMENT
PARTICIPATION ETHOS, thus also high stress lovol~ f rt touchr-rs- not
nccessernv for achievement but for lnvolvement t. 'iring !Iancis.
equal, good rounded educatlon..

given range anti diversity, It will be interesting to explore further in e(.ol1 school if
willing.
To see how you co po In difforent clrcurnstancos, not to judge
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APPENDIX B

SUMlViARY OF SOME POINTS FROM INTt:RVIEWS

1. RANGE OF SCHOOLS

two largo township schools ~conslderable overcrowding in all • and drawing
kids from largely lower and some with rntxcd sncto-eeonomto homos· all
limited resources, ens eutslde main urban area: ono serlous difficulties
because opposite (1 hostel.

two private, predominontly block, one prcdomtnantlv African, ono much
bettor rssourced, Pupils from rtlt190 of homos, tees low in one and bursaries
in tho other.
Bridge vear « to develop English

two MC schools, one all girls 50% integratod, marc than half qualify for
subsidy; one co-ed, one outstde main urban area, 25% integrated, middlo
class.
Ono also 110s ned bridging classes

Thus quito a ranqs, in languago terms, throe teachers no African languoge "
English only, classes multl-llnqual,

2. TEACHeRS

Post Wits students, preferably at B Ed/Hans level lnltlul aim; problems!
Teachers not rango of scnools, some not toaching, many not in [un soc c so
drew In teacbers no longer toaching in jun soc c also lntorcstec others. All
some tertiary moths, most degrees ill moths.

CLAsses

ALL TAUGHT FROM 6 OR 7 TO 10 c ALL TEACHING 9 OR 10 THIS YEAR

CLAsses FOR RESEARCI-I

2 x STD 6 (private + model 0)
(private: '17 kids, fow speetrte comments)
(model e: 33 kids, rowdy, rango within 3 of 4 streamed C10880S)

2 x STO 7 (privoto ... DET)
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