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multilingual South Africa and owr eluven officinl lunguages, nine of which are
African languages. Nevaertheless reseorch on Englisti-speaking teachers who do
have an additionat African language would illuminate wiother such teachors with
treir plurality of languages significantly impact on commanication and hoenee
0, 80miueal activity and fearning in their multilingual classrooms.

As Helen provegcatively suggoests:

being a bilingual studont of mathemativs is not in itselt ¢ detormining
Jisadvantagoe. In tho context of South Africa, whaore the norm 1S to
be bilingual, we could by researching the negative offests on
studonts of monolinguat teachers. Instead, we research the
disadvantages far mathematics porfermango lying in the student. in
a timo of reconstruction in South Africa, we miust dovelep strategios
for the mathomaties classroom that maximise the possibilitios for the
bilingual studont t¢ dovelop to her fullost potential,
(Radempyer, 1994, p. 142)

It is hopod that in its thoorotical contributions, its imphications for teachoer
education and rocommendations for further (asearch, this thesis offers goenorative
possibilities in the fickd of mathamatics edueation.
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explored partly because of the sequencing of data gaothering and layered dato
analysis, and also because of tho focus and scope of the sturly. Time, in
particular, emerged as a significant additional dimonsion requiring further research,
Four of the toachors talked about time congtraints in their initial intorviows (sce
Appoendix C). Teachers' degisions and reflections aro indeed eonstrained by the
time-gspace rolations in school classrooms., Helon worried about 'geing on too
iang*; Thandi worried that if she has to work continually in morg than one
language, this will take tims; and Sue's reflogtions include a concarn that one of
her whole-glass discussions was worthwhile, but perhaps not in rolation to the
amount of time she gave it. Those issues were ngt taken further in this study.
Cloarly, time is a significant fourth dimension ef tho dynamies of teaching and
fearning mathematics in multilingual classrooms and should thus bo factored in to
any furthor study in mathomatics and larguage in schoal,

Findily, this study worked with lenguage-in-use {eulturo) and analysed classroom
data as thoy rolatod to teachors’ rofiections and as thoy illuminated toachors'
ditlormmas within the throv-dimensional dynami¢ in multilingual classrooms. A
linguistically-focused onelysis of tho classroom transeripts will undoubtodly throw
additional and different light onto tho compiexitios of teaching and learning in
multilingual mathomatics ¢lassroams. Hnwuver, as shown in Chapter 1,
mathematisal fimitations con rgsult trom a linguistically tocused Study.  Further
sty of multifingual mathematies classrooms, of the rolationghip betweon
mathomaties, education and  languagie could woll bo enriched by an
interdisgiptinary toam where mathematies educators and sogiolinguists cambing
their rospaoctivae skills and ingigits.

in ¢iosing, the anolysis and discugsion of code-switching in thie study has fosused
on teachers and pupils whase main language is not English, bat who are teachiag
and learning in English. Would there be toaching and learning benofits in South
Afriga if Engilish speaking teachers could spoak a vornacular African language? 0t
course, knawladge of one African languago does not fully confront the roality of
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in Sue's practice constrained mathematical knowlodge dovolupment motivates
ethnograpliic study of participatory-inquiry approaches, 1 located Sue's dilemmas
of modiation within the broader demagracy-development tension, It 15 in Sue's
clossroom, whero participation and diversity are encouraged and enabled, that
possibilities for deopening mathematical knowledge are creatad, and then partially
lost. Through further research we need to develop our understanding of teaching
and loarning mathematics in school by building on and learming from the
~ possibilities ond constraints in participatory-ingquiry muttilingual classrooms such
a8 Sue's.

Questions that arose and could not be answered are probably 2 consequance of
the sequencing in this study. All data gathering preceded in-dopth, layored data
analysis, Thus some of the issuos identifiod in the analysis of tho initial interview
warg not explored in tho reflective interviews nor workshops, For example, in e
initial intarviows throa teachers pointed to instanees of communication breakdown
that they felt wero intuitively part of their multilingual context. 1 called these
ailommas of oxplanation and explained that tho teachers eould not easily describy
nor ascribe thosa ingidents. Further research, through situated teachor storios
{Clandinin and Connelly, 1886} would provide insight into instances ol
gcommunication breakdown and thus potontiafily centribute to reducing
communication breakdown ang/er enhancing tdachers' gapabilitios in reeognismg
and using such instances productivoly and constructively in their practice.

In particutar, tho silengo on communication broakdown in ex-DEY schiools raised
the question of wnothor the homogoncity assumed in theso classrooms was
appropriate.  Like any classroom, ¢lassrooms of Afncan learnors arp Qiso
hetorageneous, Further study on cammunication within seemingly humegeneous
all African scecondary mathematics ckissrooms is nesded.

Qther dimensions of tho dynamics of teaching and leaming mathematics in
multilingual mathematics classroo. s that amerged from the study could not be
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As with all research, a specific mathodological approach is as likely ta leava some
questions unanswaered leading to the need for further research. A crusial
advantage of the methodological gheice of working across three multilingul
contexts rathor than ethnographically withh one such context was the
identitication of presances and sllences agross teachers in difforant contexts and
hence empirical suppart for a congoptualisation of teachors' knowlodge as
personal, practical and situated. This methodological choice now points to spocific
foguses for further research in gach of the threo diffarent multilingual contoxts
anulysed,

Emerging from tha explocation of cade-switching is the need for research into the
tacit practice of modolling mathematical Engligh in mwltilingual elassrooms,
gspocially in classrooms whore noithar foarners not tho toacher have Englist as
their main language. An gthnographic study of such elassraoms could iltuminata
the ourpeses and effects of such practicos for beth toacher and loarner:,
Furthermore, the management of coda-switehing in task-based multilinguat
© secondary mahomaties classrooms requires furthor study.

in the more ebvious multilingual classrooms of the Model C© schoels in South
Aftiga, tha aetual effects of expligit language togehing, of language being used as
o public resourco for teaching needs further study. Spogifisally, tho following
guestion noeds to bo answored: to what oxtent and how does explicit attention
te profungiation on the ong hand, and to tormal mathematical expression on the
other provide smoather ocsoess to mathematical practicea? Mareovaor, @ further
questian that =maing unanswerad is whother the practiee of, and 0 soncorn with,
oxplicit mathematios languago teaehmg is oxaggarated in multilinguat glusstooms.

This study B3 argued that a participatory-lnquiry approach greates a qualitatively
liffuront  weaning  environmant  from  dominant  traditional  teacher-gontrod
envirenimenta, Sua's approach eroptes a mathomatically rich onvirgnmusnt where
tongions in the teaghing-learning dinloctic arg clearly revealed. That an instance
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S . There are some kids who are really not good at explaining
themseives, and ! don't do anything to addrass that ... maybe
wwhat | am saying is that there Is a purpose to being in the
viassroom and that is o fearn and | am there te guide loarning.
So it is not good enough for all of us to say how we feel,
We'vo got tc go samewhere with that and | am not sure how
to do that. _

(6, 1166-1178)

As is the case in any moment of educational reform, teachers in transitional South
Africa face a proliferation of official policy documents that effect their work.
Thore are now natipnal norms and standards for teacher oducation {COTEP, 19886),
two government White Papors on Education and Training (DoE, 1995; 1998),
quidelinas for a National Qualifieations Framowaork (Lifolong Learning, 1898} and
a National Teachor Education Audit (Hofmoyr and Hall, 1996).

In oYl this palicy deswiontatic 118 the reaiisation that a commitmont to learner
controdness and to mukltilingual teaching and iearning lies in the recognition of
toachors as key to any improvemonts and change In tha quelity of learning in
schaols and othor aducational institutions. But, as diseussed in Chapter 1, the
road from policy to succossful intplomentation is long o < 1 complex. in the policy
documionts thore are olabordtivng of hew to dovelap two langusios in the
curriculum for ail loarners, and of qualification requiroments that teichers study
two languages in thoir preparation to teach, Thore is also explicit encouragoment
tar teachers to odept muiltilingual practices.  But thore is no guidange and
undorstanding of how to dovclop subjeet knowloedge using all languagoes in the
class a8 a rosoures for learning. Hengo the recommendations in thig thesis that
reflesting on teachors® actions ' o range of multilingual cottexts as part of an
intoracting throe-dinionsional dynamic should be gncouraged in official policy,
Such aotivity should indood bocome part of toachar proparation anu dovelopment
progranmes,

289



both thair contoxts and their biography, of the social and the political, the personal
and the practical, For Thandi, the dilemma of code-switching is tied up with har
own abiilty to switch, her potitical aspirations for har pupils and her view of
mathematics. Sue's strong conviction emphasisas participatory and meaningful
leaarning, and for Helen mathematical exprassion is a sign of mathematical
coampetence and skill, konee, Helen's emphacis and then doubts about oxplicit
mathematics language teaching, and Sue's concerns about meaning negotiation
through pupil-pupif discussion, and about h- v to 'devolop their language'.
Managing dilemmas also intersects with broader social and political factors such
as the status of English as the language of power In South Africa ond the rhotoric
of democratic educational practice that wove through progressive odygational
circles from the late 1980s,

The Implications of the findings in this study for toacher aducation arg profountd
yot simplo. A programme in teacher education would be enriched by decumented
cases that highlight dilemmas teachers face, the kinds of snapshots provided in tho
vignettes in this study. A language of dilemmas can also ossist teachers to
racognise, tatk about and aet on the tensions in their practice. Such ongagoemont
could empower teachers to make informed ond contextually appropriate docisions
to maximise loarning possibilities for their diverse loarners,

Teaching dilemmas, despite thoir exprossion as binory opposites, are useful in
teacher education pregisoly becauso they highlight fundamental pedagogic tonsions
that cannot beo resolved once and for all, Thoy are potontizl sourcos of praxis,
Thoy can bo managed, and awarcness of them c¢an lead to transformatery
practice.

The toeachors in this study revoal thero is no simpie route to effective high quality
mathematics teaching and loarning in complex clagsrooms. Loarning about
taaching involves enabling teachors to be oppropriately discorning at oritical
moments, to help Sue move on from a poighant comment in har initiol intervicw:
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The dilemma of trausparency lof the visibility vs. invisibility of language in the
procoss of mathematical classroom activity) is highlighted in glassrooms whero the
racial composition of the pupil body changad rapidly and go to¢ its multilinguz
character. Teachers in these classrooms advocated the bencfits of explicit
mathematical language teaching, and not only for learners whose main language
is not the language of instruction, Yet episcdes in Melen's elassroom revealed that
attempts to harness language as a public resource by explicitly fovusing on its
form, can inadvertently obscure rather than provide umooth entry into
mathematics, It is not simply a matter of 'geing on too long' or talking tov much,
but of manaping to shift focus between mathematical fnguoge and the
mathematical prablem at play, of managing boti implicit and explicit practices {and
of courso thesa are intortwined).

Together, tho vignettes in Sue's and Helgn's classrooms reveal the tundamental
tension betwuen implicit and explicit practices with raspect 1o langimgo issues in
muitilingual mathematics classrooms. As has heen argued, these issuoes are
proesent in all classrooms, hut are prosent in parricularly heightoned form in
multifingual elassruoms.

Each of tha three koy dllammais and thelr extonded forms wore constantly analysod
within 4 cenception of a multiingua! mathomatics clagsroom s dynamic and threo-
dimonsional, For exomple, dilemmas around access to Bnglish amerge in practico
in an engeing and dynamie rolationship with aceess to mathematical discourse as
weoll a8 aceoss to glassroom culturd! progossos. In the logic of pragtice, it is
somatinigs diffioult tor toachors ta 8o how glassroom culwiral processes, such as
) narticipatdrv=-inquirv approach, factor into elagsreom interactions and tho quality
of mathematical activity and mathamatical meaning making.

Moraovar, through throg distingt vignettos on how teachers in multitingual
mathematics classrooms face and work with dilernmas in their toashing, this study
has shown that tho diloemmas emphasised by particy®  teachers are a funetion of
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19.
20,

21,

{6) cuitural context {clussroam + probloms to
soive}

Car you recall a ¢lassroom incidert / incidents that ilfustratg these issuos?

How did you come 10 idantity these issues?
Why do you think these are/have bocome jssuoeg?
How do you try t: address those issues?

Hove you discussed thesc issues with colleagues? In your schoei?
Elsewhere?

Turning back to our carlier diseussion on mathomaties teaching in generat
af this lovel, how weuld you rolate tho language issues you have dasunbed
to teaching in genoral?

Prompt: doos it doserve gpocial atteation? Why? why not?
is 'SECOND LANGUAGE' o problem?

What irieals abindoned? i tt 4 and unsuccessful? *

Havo you ovor obsoerved another teaeher toaching?

Yoursclf teaching? How do you feel about a process that wil involve others
{at least me) reflocting with you on your teaching.

Repeort back - seminar/diseussion
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1C.

11.

12,

You know that this research is ab .ut languago.  Putting that focus aside for
the moment, tots talk first i .o generally about teaching mathematics {at
tho justior sccondary levell at your schooel,  You have had ... yeors
oxperiches,

What do you considor to bo the most important tasks and ehallonges for
yeu todaching matheratics at this iovel in your school?
Prompts {1} skilis? undorstanding? relevance? moaning:

{2} why arg thess most important

{3) what strategies? how

Cun you give examples to illustrate these polnts?

What, for you, arg the greatest problens you have to deal with teaching
mathematics at thus lovel?

Prempts (1) cenditiens
{2) attitudas / foar
{3} divorsity {abllity? eulture? languange? history?}
{4} timo
{6} syllabus
{6} contoxtualising / meaninglessness

Again: prabe why and how

What, for you, are the reveards, the things that work and wark woell?

Deseriba, bricfly, a typical lesson with this spoeifie class. What de you do?
Tho pupils do? Tho materials you uss? {(Paint me a piciure)

Turning now to focus on language and mathomaties learning: Yeu have alroady
80id that o | am interested in trying to pioeo tegether what tooshors
exparienco and idoentify as iSsu0s.

13.

What do you find to be language-relatod issucs that arisc in your teaching
and pupils’ learning?

Prampts: {1} eommunieation {pupil-teashor; pupil-pupil)
(2) terminology
(3) symbalism and formal maths languago
{4) text hooks and ¢.q. word prablems
15 translation
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6. CURRENT TEACHING POST / RESPONSIBILITIES / CLASSES
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BIOGRAPHICAL DETAILS: PUPILS

7. JUNIOR SECONDARY CLASS FOR FOCUS:
LEVEL! wuuvecessrsrnssnnnan
NO OF PUPILS: viuvrrrevceenns

BOYS:.... GIALS: civnne.
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APPENDIX A

INTERVIEW SCHEDULE:

BIQGRAPHICAL INFORMATION TEACHER

1. NAME! i,

2. SCHOOL: wovamsiniconien

3.  ACADEMIC QUALIFICATIONS (WHEN AND WHERE)
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4.,  PROFESSIONAL EXPERIENCE: YEARS (NOleovsreivsns
CLASSES..csvineiiremersinmnescnsasssrssscensesss
SUBJECTS 1o vsseescrsummstsssmsessiatssasssvssies
SCHOOLS e oceninmiimnsaconmannsnise
QTHER INSTITUTIONS ... cooeriressersarnsssnnestases
OTHER v recrmressnntrsssasnrssmnsnrsessessastsonses
5. COURSES/INSET ACTIVITY IN MATHS EDUCATION:...ccor.,
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APPENDIX D

Partial video transeripts for cach teacher, two of vhom taught two classes an
each day, are referred in the following ¢hapters as follows:

VT1A e Video Transcipt for Holon, Teocher 1, Losson A,
Wed 14 October;

vTiB = Video Transcript for Helen, Teacher 1, Lesson B,
Fri 16 October;
VTIC = Video Tronscoript for Helen, Teacher 1, Lesson € i.a. lesson in

following year on same class, but as part of kelen's agtian rescarch
for the workshops.
VT2A1 = Video Transcript for Sara, Teacher 2, Lesson A, class 1; Mon 19

Octobor

VT2A2 = Vidoo Transceript for Sara, Toachor 2, Losson A, c¢lass 2; Mon 19
Octobor

VT2B1 < Vidoo Transcript for Sara, Teacher 2, Losson B, class 1; Tues 20
Qeotabor

VTaB2 =  Video Transcript for Sara, Teochor 2, Lesson B, class 2; Tues 20
Qutobor

VT3A =  Jahu, Lesson A, Tuns 18 Saptombor

VT3B =  Jabu, Lesson B, Wed 16 September

VT4A ==  Thandi, Losson A, Tues 13 octobor

VT48 = Thandi, Lesson B, Thurs 15 Octobor

VTBA o Clive, Lasson A, Man 21 Soptembor

VTEB = Clivo, Lesson B, Tues 22 Soptembor

VTBA1 = Sug, Lesson A in cinss 1

VTGAZ2 = Sue, Lesson A In class 2, Thurs 17 Septenibor

VTBB? <  Suo, Lesson B in class 1

VT6B2 == Suo, Lesson B in olass 2, Fri 18 Soptomber

Rotoronces ta vidoo transcript in Chapters § - 7 will include lines of transcript,

Qhervational field notes wero also taken. Thoso are referred in Chapters 5 - 7 as
llows:

VEN1TA (Video Field Notos for teachor 1 fosson A
VEN2B2 (Video Ficld Notes for toacher 2 losson B in class 2)
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3.

5!

Klds in lawer classes cont exprass often sheir problem or question in English
- noed anather pupii to help or let them ask in mother tongue - though
transkation a difficult issue NB thay get the congept so lot it happen in
vernacular thay oxpect more and more in vernacutar  (4)

English facility mugh loss a preblom higher up,

Mathematical language can be problem - speciol words simplify {many uses)
io instructions; distinguishing between factorise and divide - kinds of
terminology: at least - differont averyday uso; negation; roversal; logical
gonngctives; axpressions - 'this subtracted with that'.  (3)

Languagu issuos in group work - 1) talk to each othor in vernacutar, then
roly on ong to explain, not all develop English; others don't regard this as
problem - they necd to talk so they get at the congept in whatever
language; other if they talk in whatover lang then how will English develop -
In general policy seoras to be English should dominate

{ii) pocr teaching ig offective

{iif} they don't communicate aft mathematies in groups oasily with saeh
ather - don'c listen, wont axpress thomselvos mathematically, play.

{ivl knowing what is good greup diseussian - what criterli - how should a
std 7 or 6 bo able to communlcato? '
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s

Homowork - cant ask for it (3} - in Std 7 - restrictod to closs time {

resources ag toxt books lssue + don't / will not do It and punishing doesn't

hielp).
Intergsting in town schaool - homawork compuisary 2X woek

Managing groug work - time, ¢lass sizo, groupings, what Is aood discussion,
finding good tagks.

STRATEGIES

NIAJORITY HELATED TO COMMUNICATION IN THE CLASSROQOM

kids to write on boara and EXPLAIN

doing problems, oxamples, exarcises in palrs or graups

classroom discussion {teachar-pupils} when starting new work, enceuraging
rosponses and interaction, lively discussions and questions

gotting them te compare mothods and answors

THEN {DEPENDING ON OTHER APPROACHES USED

7.

investigative tosks

diories

problemssolving

MAKING LANGUAGE EXPLICIT ~ ALL BENEFIT
trying to link difforont sections,

TYPICAL LESSONS

new seaction / introdguction taik a lot

whole class toaghing often - but with Intoraction

homowark as part of lasson diffors

{dentify main eongopt - think of miscongoptions - warkshoots
diffarant yot qulte similar

DIFFICULTY IN STD 7 AND LOWER OF GETTING PUPILS TC TALK EASILY IN
ENGLISH - SEE BELOW

8,
1.

2‘

LANGUAGE

mako language explicit - mixed schools - holps all

lots of ropeating, re-explaining, making convontions gxplicit, restating in
anothor way (English-speaking toochers) {4)

Gotting puplils to vorbalise /davelop thelr maths language {4)
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4, TASKS AND CHALLENGES

CONTENT - lay the foundations eg. algebre operations, angles {4}
- make meaningful; relate to averyday lifo; got thom to make sense
of answers - numeracy (3)

COGNITIVE - think mathematically, not just right and wrong, follow rules
(2)

AFFECTIVE - love of subjoct, motivation, confidenco, anxioty, attitudes, habits
{past learning, workshoets, not lcarning} (6)

OTHER - diffaranco between understanding and definition
- gxpliclt language teaching
- transfer (knowledge ta other arca) and
- tranglate (ta symbols}
= gk quostions, loarn from mistakes
» history and applications
- BALANGE betwean tool for life / life skills and going to 5td 8
- qualifications of jun see teachers often there on paper but not thore in
reality, coiloges poar mathomatically

8. PROBLEMS

overarching in township schools 13 broakdown of lcarning culture in pupils and
culture of defiance In some teachaors.

1, Background not in place - holes In knowledge (6}
INTERESTING THAT THIS WAS EXPRESSED B8Y ALL - CAN'T THUS ONLY
BE PRIMARY PROBLEM! Some (smaller classes} cope more oasily - time
offocts because of having te go haek.

2. Lack of time to got through overything - for difforent reasons, a lot to do
with resources. inhibits more invastigative activitios (3},

3. Motivation {3}, lack of interast - loarning culturs, not going on to Std 8 (3);
shy / fearful.

4, Diverse backgrounds - mixed abilities (positive ond negative (2) ; also
gendar and race practices con bo prebiom (group work, interactions) (2)

8 Self-discipline and responsibility (wonting to be spoon fad + learning
culture)
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{privato: troublesome, mixed ability, relativoly poor English, mainly
Soweto-basay kids that travel, 30 kids)

{DET: loss of standards: mainly Tswana, breakdown of learning
dominant, 42 kids)

REMAINING no longor teaching in Std 7
{X2) Can work with 8td 7 teacher,

ACTIVITIES - an active interested gioup of teachers - further study, insot
activity - toacher organisation / surriculum work of some kind,

3. SCHOOL ETHOS / ATMOSPHERE / HOPES {emphasas axpressad)

VERY VERY DIFFERENT:

* two strossed breakdown of learning culture

* both DET schoals - breakdown of autherity in school
'Many teachers spend most of the time not going to class and no-one
will confront them";

“teachors no longor respact any authority - poople do as thoy wish'
‘there is again an atmosphere to resist authority %.. teachers included’

* dospite all - some dedicated teachers in each of tho schools,
concerned to do tho jobs of promoting learning - in two, working
maths/scienca grouping of teochers,

* stili striving for high standards

IN CONTRAST

* giving girls a sense of dignity and useful education, not ovorly
competitive;

* academlc exceilonce; bratherly love, roundoed.

* student- centred, loarnor centred, encouraging questioning attitudes
liboral values, middle-class values' -« INVOLVEMENT -
PARTICIPATION ETHOS, thus aiso high stress lovels f « teachrs. not
nocessarlly for achlevemant but for involvement & ring nands,

* egual, good rounded education

glven range and diversity, it will be interesting to explocg further in axch school If
willing.

To see how you copa In different gcirgumstances, not to judge
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APPENDIX B

SUMNMARY OF SOME POINTS FROM INTERVIEWS

1

#

RANGE OF SCHOOLS

two large township schouls - considerable overcrowding in ali - and drawing
kids fram largely lower and somea with mixod soecic-egonomic homes - all
limited resources, ong outside main urban area; one sorious difficulties
because opposita a hostel,

two private, predominantly bwek, ono predominantly African, one much
better resourced, Pupils from range of homes, foes low in ong and bursaries
In the othar.

- Bridge year - to develop English

two MG schools, one all girls 50% intagrated, moro than half gualify for

. subsidy; one co-od, one outslde maln urban area, 25% integrated, middle

class.,
One alsa has had bridginp alasses

Thus quite a range, in language torms, three toachers no African language -
English only, classes multi-lingual,

2,

TEACHERS

Past Wits students, preforably at B Ed/Mans leval Initial aim; probloms!
Teachers not range of schools, some not teaching, many not in jun s6¢ « so
drow In teachers no langer toaching in Jun soe - also Interosted others, All
some tertiary maths, most dogrees in maths.

CLASSES

ALL TAUGHT FROM 8 OR 7 TO 10 - ALL TEACHING & OR 10 THIS YEAR

CLASSES FOR RESEARCH
2x8TD 6 (privato -+ madel ¢)
{private: 17 kids , fow spocific comments}
{model ¢: 33 kids, rowdy, range within 3 of 4 streamed classes)

2x8TD7 {private + DET)
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