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Teachers’ strategies of teaching primary school mathematics
in a second language: A case of Botswana

Dan Kasule, Dumma Mapolelo

Abstract

This paper reports the results of a study of primary school mathematics teaching in
northern Botswana in order to highlight the strategies teachers use in bi/multilingual
classrooms. Questionnaire and interview data collection procedures were used. The
findings, which are based on responses of randomly selected primary school teachers,
confirmed that monolingual classes were fewer than bilingual and multilingual classes in
those parts of Botswana. Furthermore, syllabus analysis confirmed the abstract nature
of mathematical concepts. Teachers report to have devised strategies to overcome the
difficulties imposed by this classroom situation
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1. Intreduction

Teaching primary school mathematcs in a bi
multilingual classroom and n a language, which 18
not, for thosz 1n the classroom, anyone’s mother
tongne (1), & a peofessional challenge for
teachers in several ways. While that language 18
the only lingua franca in bi/muliilingual class-
rooms, it may be the source of learning difficulties
in mathematics, yet it must be taught well to the

learners (because critical assassment is i that
language) and so must mathematical content.
Conversely, each learner’s mother tongue s the
key to the world and a means of alleviating the
abstract nature of classroom learning events.
Following the Revissd National Policy on
Ecucation (RNPE) (Republic of Botswana,
1994), English became the medium of instruction
(Mol) from standard’ 2 onwards in Botswana.
This was a change to eady full Englhsh immersion
from late Enghsh immemsion in standard 5.



Although by 1994, no specific date for the change
in policy was given except the statement “as soon
as is practicable (p. 59)", some schools may have
implemented the change immediately in that year.
What is certain, however, is that by now every
primary school must have commenced using
English as Mol from standard 2 following the
completion in 2001 of a new school syllabus for
Lower Primary. In a situation where, for the
learners, the language of learning and teaching
(LoLT) is not the home language, the teacher’s
role as the determiner of what understanding of
the content goes on in the classroom, is vital. In
the teaching of a content subject such as mathe-
matics, as elsewhere, the danger that the LoLT
may disadvantage the young learner in any way is
astrong reason for not even considering the use of
a second language (L2) such as English in the early
years.

In this paper we do not intend to castigate
the choice of English as Lol T. Instead we intend
to argue that feacher effectiveness is achievable
via certain teaching strategies the teacher employs,
such as when the teacher makes learning enjoy-
able, fun, exciting and profoundly moving;
and that the use of English as LoLT enhances
learning of both the English language and that
of mathematics content. We feel that it was on
that basis RNPE argued that using “English as
medium  of instruction from standard 2 will
improve their (learners’) performance, and urged
teachers to increase the use of English in teaching
mathematics and science (p. 60)". Besides English
being the official, legal, and language of govern-
ment in Botswana, it is also an important criterion
for admission into higher education. For instance,
in order to qualify for admission to study for
any program at the University of Botswana,
Enghsh 15 one of the required subjects passed
at grade C (60-69%) or better for ‘non-science-
based programs’, and grade E (40-—49%) or better
for ‘science-based programs’ (University of
Botswana Calendar, 2003-2004). In addition,
Enghsh and mathematics knowledge provide
access to higher education and jobs for the
individual. English and mathematics are therefore
highly regarded by learners, their parents, and
teachers.
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Our meaning of ifeacher effectivencss  1s
grounded in the notion that effective teachers
recognize the sociopolitical influences such as
language policy, language attitudes, the domains
of use for the target language, the status of that
language, and so on, that affect classroom teach-
ing and learning. English is perceived as a wvital
resource for effective teaching of mathematics. We
further accept that effective teachers seek to
overcome limitations to effective teaching arising
from these influences in general, as well as those
from whole-school factors peculiar to the school
setting and to members in a classroom, and so, the
teacher’s response to them varies from individual
to individual and from one school to the next.

2. Review ol literature on communication in
mathematics classrooms

I protest packaging Mathematics as an unceas-
ing puzzle. Mathematics is only about “solve
this equation”™, or “simplify”. Without a doubt,
it is frustrating to be told to simplify something
that someone has only deliberately made
difficuli—to show off perhaps. Let me be told
the purpose of solving this or that, and then I
will set to. Thus the need to revisit the way
Maths is sold (Monitor Education Forum,
2003).

The above sentiment appearing in a newspaper’s
education column captures the wide concern with
how mathematics i1s communicated in second
language classrooms. Several lines of investigation
have emerged. One line has been to assess the
impact of the use of English on mathematics
teaching and learning. Arthur (1994) observed
how opportunities for exploratory talk that led to
making meaning were foiled by the use of English
in a standard & mathematics classroom in Bots-
Wana.

Another line of investigation has been the
attempt to determine the factors (such as the
teacher’s desire to complete the syllabus, the
teacher’s desire for high pass rates in the examina-
tions, the school's lack of facilities for practical
work, or the individual abilities of the learners,
and so on) that influence the strategies teachers use
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in teaching mathematical content Investigating
secondary school mathematics teaching strategies
in Lesotho, Polaki (1996) reports how the teachers’
strong desire to attain high pass rates in the public
examingtions led reachers to acdopt the following
largely teacher-centerad strategies: feach-example-
exercise, question-and-answer, exposition, conso-
lidation and practice. guided discovery, problem
salving, investigation, group work, and practical
work., Frimary school teachers in Lesotho wers
also reported to have a preference for “teach-
example-exercise’ as it was believed to be very
effective in preparing students for the examination
(Polaki, 1996). According to Moru cited in Polaki
(1995) textbooks and past examination papers
became major resources for teaching mathematics
due to the strong desire o attain high pass rates.
In such stuations mathematics teaching and
learning are viewed as processes involving nothing
more than the attainment of comect answers using

correct procedures. Wriling about mathematics
elementary classrooms in which the LoLT was the

mother tongue, Burton (1992) echoes the samez
cbservation. She further observes that lessons are
more often characterized by teacher presentations
and independent sikent work than by group
discussion.

Code-switching which refers to a change by a
speaker or writer from one language or language
variety o gnother (Richards et al., 1983) is likely
to be a far more suceessful transition strategy for
the teacher to use in teaching mathematics in the
primary school. A smdy of primary schoal
teaching in Burundi demonstrated how this
strategy enabled teachers to ensare understanding
and proposed that there should be more tolerance
of code switching in both spoken and written
discourse, adding that the use ‘of dual lingual
textbooks at the primary level, particularly in the
transitional year® be considered (see Mdayipfoka-
mive, 1994 Setati (2002) presents further support
for code-switching particulady when proficiency in
the LoLT was still developing during the learners’
carly years of school. However, Akindele and
Letsoelz (2001) and Adler cited in Setati (2002)
identify code-switching as a dikmma for the
teacher because the LoLT is the language in which
final assessment is made, it should be used as much

4 possible, vet, when the LoLT restroing, the
leacher resorts to code-switching.

School administrators complain much about
code-switching even though this may b: a comman
featore in their own communication. Perhaps the
difficulty for administrators is determining how
much code-switching is desirzble and effective,
because if openly condoned, over reliance on it
could result in misuse. Some studies (Akindele and
Letepela 2001, Nyati Ramzhobo and Orr, 1993)
have portrayed the perception that code-switching
i5 a form of compensatory strategy for some
linguistic deficiency in the teacher. If teachers use it
o overcome their personal linguistic deficiency,
administrators have a strong reason to discourage
it in the classtoom. Other studies reviewed
extensively by Setan (2002), however, reveal that
code-switching 15 an additional teaching resource,
a support which allows mediated learning via
exploratory talk 1o occur while learners continue

o develop proficiensy in the LoLT. Many such
studies were conducted within South Africa, where

multilinguzl classrooms are becoming the norm
rather than the exception due to that country's
ongoing changes in historically racially segregated
schools and also due to the new language policy
which recognizes eleven languages.

One such study is by Kamwangamali and

Virasamy (1999). They report the successful use
of an adaptation of code-switching called peer-
toring strategy in which Zulu-speaking children
sitting in the same class with Indian (English
mother tongue) children help less proficient
English-as-a-second languaze (ESL) learners in
the class using Zuha. Their report showed that the
tutor (the pupil teacher) and the tutees (the pugil
kearners) did not only gain in academic achieve-
ment, but there was also improvement in social
behavior, attiludes, and sell-esteem as well. Les-
sons became more participatory and less teacher-
centered, the tutor’s confidence grew, and the
mtezs perceived the tutor’s level of Enguistic
proficiency as easily attainable. A peer tutoring
strategy therefore has the potential of making
inguistic diversity a resource for teaching and
kearning.

Cook (1991) says that code-switching can be
exploited as part of actual teaching methodology



when the teacher knows the students’ L1; that
code-switching isinevtable in the classioom if the
teacher and students share the same langnages,
and that this should be regarded as natural
According to Baker (1993) and Jacobson cited in
Cook (1991) code-switching can be developed asa
teaching method which gets teachers to balance
the use of the two languages at specific poinis
within a lesson, for instance, switching o L1 when
a new concept is met, or to praise, to quote
someone, to emphasize a point, or to tell off a
misbehaving member of the class. Akindele and
Letsoela (2001) note that code-switching has its
merits and demerits depending on how  well
prepared for the lesson the teacher is.

Additionally, there is a need for fzachers fo
admit that mathematics is a new language in itself
for the learnzr, even when rendered in the mother
tongue. According fo Burton (1992), ‘paying
attention, and lboking and listening carefully,
repetition and additional practice sheets alon2’
are inappropriate responses to  difficulties in
mathematics. Setati (2002) points w the fact that
there is register specific to mathematics. It inchudes
words, phrases, symbols, abbreviations, and wavs
of speaking, reading, writing, and arguing. Mathe-
matics English is therefore different from ordinary
English.

The msights from the hterature reviewed were
helpful in investigating what strategies teachers
actually used in teaching matkematics in Botswa-
na’s rural schools. In many rural schools where
Englishis the LoLT, English is foreign because it is
only heard, spoken, read, and written at school.
English is not encountered additionally such as is
the case in metropolitan centers where advertise-
ments, newspapers, magazines, or television and
radio may provide further experiences with Eng-
lish beyond the classmoom.

The smdies reviewed in the foregoing para-
egraphs point to a gap in the study of specific
strategies teachers uwse o overcome language
differences in the classroom in order to maintain
their effectiveness in the teaching of mathematics.
Code-switching, for example, and even peer
tutoring, are best suited to hilingual classrooms
where the teacher and pupils share 2 commaon
language but use a different language as LoLT.
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This study sought to investigate strategies used in
chssrooms where the teacher’s home language
may not be the language of all the pupils in the
chssroom.

3. Research comtext

In Botswana, school goers have diverse lingnis-
tic backgrounds, both in terms of their first
language and in terms of their exposure to English.
For most of them Enghsh s L2 after Setswena.
For these karners, a program called breakihrough
to literacy known as ‘Breakthrough to Setswana’)
is in place for them to make the eardy transition
from oracy to literacy and numeracy in Setswana
before gradually transiting into English by the
second year of primary school.

There are, however, many others for whom on
arrival at school both Setswana and English are
new languages. This category of children is also at
different stages of readiness for transition from
oracy to literacy and numeracy in any language.
There may be some, for example, who have not
seen their L1 in its writlen form (and will rely on
the teacher, if s'he can, to provide the break-
through to literacy and numeracy in that lan-
guage)]. There are others who, prior to
commencement of schooling, can count numbers
orally in English, 2 common phenomenon attri-
butable to the dominance of English in informal
mathematics conversation in southemn Africa. A
small number of learners may have had exposure
to English at home from parents, older siblings,
playmates, or from pre-school. Early transition
from oracy to literacy and numeracy in Enzlish for
this category of learners is less problematic. A
substantial number of learners, however, encoun-
ter English for the first ime at school in standard
1. The syllabus no doubt attempts to accommo-
date all these vast profiles of leamers, whose zges
range between 5 and 15yr.

Our concern with feacher effectiveness in the
learner’s formative years of learning of mathe-
matics stems from the fact that language profi-
ciency and mathematics achievement are related.
Secondly, in Botswana, stale-run education has
become increasingly accessible to the vast majority
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of pupils resulting in mixed ability and multi-
lingual classes. There is also the likelihood that
these classes are large. Generally, the teacher—pu-
pil ratio in Botswana's primary schools is about
1:30 on average but it is not uncommon to see
classes with above the norm especially in the urban
schools. A crowded and mixed-ability bi/multi-
lingual mathematics class using a LoLT that is new
to the learners, places very high demands on the
teacher and may result in ‘alienation, emotional
disengagement from pupils, withdrawal from
professional commitment and reduced tolerance
for slow learners’ (Chimbganda and Kasule, 1999).
However, because of the policy of Universal
Primary Education (UPE) currently in place in
Botswana, the problem of large multiligual mixed-
ability classes is unlikely to change in the foresee-
able futare. It is therefore imperative to continu-
ally seek means of achieving teacher effectiveness
in the prevailing difficult circumstances, which
may be further compounded by the language
differences that exist between the teacher, his/her
pupils, and the teaching materials.

3.1 The problem of study

It is hypothesized in this study that teachers
always seek to attain effectiveness in their teaching
and will introduce a range of teaching techniques
that will bring about the realisation of effective
teaching. It is also hypothesized that a teacher who
is deployed in areas that speak a different main
language from his/her own, has difficulties identi-
fying which methods can make him/her effective in
teaching mathematics to young kearners. The main
focus of this study, therefore, is to find out what
teachers who find themselves in bijmultilingual
classrooms are doing about the problem.

4. Method

The study follows an exploratory cross sectional
survey design. The development, pre-testing, and
finalization of the interview guide and question-
naire were conclided with the help of copies
posted to select areas. The pre-testing gave some
indication of the length of time it would take to

conduct the interviews and for respondents to
complete the self-report questionnaire. The main
strength of both these self-report techniques was
that they would allow the teacher’s voice to
resonate on the central issue of the study, namely,
the strategies the teacher employs so as to over-
come language barriers.

From our review of literature on research
methods, we noted that for a more complete
understanding of the social phenomena being
studied, more than one source of data is more
informative than a single source (Bogdan and
Biklen, 1998). This is because none of the two self-
report techniques we chose to use is bias-free. For
example, the large volume of data that interviews
yield carries the risk of distorting phenomena.
Huberman (1994) for example, admits that
although developing a generalized model on the
basis of large numbers of interviewees may reflect
general patterns in the data, the resulting model
may not be an accurate portrayal of any other
interviewee. If used alone therefore, interviews
lead to a disturbing assumption that there is a
transparent and unproblematic relationship be-
tween “‘the word and the world” (Burman and
Parker, 1993). Secondly, what one hears from
interviews may not be what the truth is. In using
the questionnaire, however, we were aware of its
general limitations particularly that of giving
generic insights based on a composite analysis of
large numbers of teachers but may not be an
accurate portrayal of the individual teacher’s
classroom  circumstances. These insights were
helpful in our option for using the two self-report
techniques so as to cross check the accuracy of
informants’ responses on both instruments, while
the analysis of the standards 1-4 mathematics
syllabus helped in confirming the increasing
linguistic demands for the learner as more and
more classroom mathematics becomes less and less
context-bound.

4.1 Research setiing

The study was conducted in primary schools in
four outlying disiricts of Botswana, namely:
Chobe, Ngamiland, Ghanzi, and Kgalagadi. Our
expectation was that in these districts, classrooms



would consist of speakers of a language different
from that of the teacher. We wanted to hear views
and understand the experiences of teachers who
teach in these areas. We thought this was
important because when teachers graduate from
Primary Colleges of Education and the University
of Botswana, they ore deployed anywherz in the
country without consideration of language differ-
ences of the communitics.

4.2 Data collection

An in-depth desk review of the primary school
mathzmatics syllabus (Ministry of Education,
Botswana, 2000), and two selfreport technigues,
namely, a questionnaire (see Appendix A.), and an
interview guide (see Appendix B.) are the instru-
ments used in this study. The questionnzaire was
used primrarily to seek information on what
respondents have to say about the task of teaching
primary school mathematics in multilingual class-
rooms. It also sought to establish the lmguistic
composition of the class, its size and level in
addition to personal information on the teacher’s
gender, highest qualifications, and years in teach-
ing. All together 140 copies of the gquestionnaire
were posted to at least five schools in each district.

The other source of dota was the interview. We
used semi-structured interviews. OF the %) teachers
who responded to the questionnaire, 15 cachers
were randomly selected for interview wsing an
interview  guide.  The  intenviews  lasted  for
I0—45min per individual and were audio-taped
for analysis.

4.3 Data analysis

We first analvzed the standards 14 syllabus in
order to charzcterize the increasing linguistic
demands for the learner as more and more
mathzmatics content becomes less and less con-
text-embedded in the classroom more so because
L2 15 being used. The in-depth analvsis of the
syllabus was done first by critically assessing the
lingnistic demands arising from sich elsssroom
mathematical skills as: the use of mathematical
symbols, adding, subtracting, multplyving, per-
forming mental computztions, whole number,
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estimating, converting, and so on. All these
mathematical concepts are learnt in de-contextua-
hized classroom situations via L2, A comparison
was then meade with the outdoor mathematical
skills which learners acquire prior to coming to
school. To capture this developmental learning
process, Cummins and Swain (1986) use o vertical
continuwm  at the bottom end of which is
cogrtitively wndemanding communication, and at
the extreme top end is cognitively demanding
communication. Using the range of topics in the
syllabus we developed vertical and horizontal
continua similar 1 Lemmers (2002) o produce
Fig 1.

Questionnare data were analyzed on two levels:
firstly, to confirm whether respondents’ personal
data (such as gualifications, teaching experience,
and disiribution by gender) mirrored that of the
larger population of primary school teachers in
Botswana. At the second level, data were analyzed
to establish dassroom characteristics by language,
and subsequently. the sirategies wsed (o elfectively
teach mathematics in that class. We then analyzed
the inferview recordings. The andiotapes were
pleyed back several times so as to capture the
interviewee’s individual views on the issue of using
English in teaching primary school mathematics
before we nnalyzed the strategies tenchers adopted
as a consequence of the language classroom
sitnation. We first identificd coding units that
addressed the effects of language in teaching

primary school mathematics.

5. Findings
31 Syllabus analysis

[t is apparent that even when the context-
embedded setting is maintained, the lingnistic
demands on the leamer become increasingly
complex (see Fig. 1). The range of ouidoor
mathematical skills relv on games learners play
using their L1 in very familiar and less rigd
setfings. Therefore, these skills are not challenging
to learn. However, the classroom mathematical
skills appearing to the right of Fig. 1, demand
greater linguistic proficiency because they are



Cognitively demanding

A
Cutdoor mathematical skills Classroom mathematical skills
- Expleinusnfy'compare components - Reflect oo complaxity of a computazon
- Tse an ever-increasing amey of symbels
- Solve simple puzzles. - Comprehend convervread mits of measure
- Solve real life problems mvolving money
- Estimat:
- Play eonmting pamizs - Bound off ta 2 whole manber
- Use and interprat tmetables
- Use sinple measuring [rsomment. - Performn mental computations
- Diistinguish fracoons and whole nuwhbers
- Give msmctions about § computsion
task. - Belate ‘multiply’ m “divide”

- Comprebend leteness pumomality

- Add/mbmract niing money

- Felate ‘add’ to “sabiract’

- Fealare ‘divide’ o ‘repeated subiraction’ or
‘grouping’ or ‘eqaal sharing’

- Belate ‘multiply’ wo ‘repearsd addiden’

- Belate ‘subfract’ o ‘taking away’

p  Context reduced

Comtent
embedded
- Compare lengis, sizes
- Find sotal by counting up

- Tell fime of dav by name, event; dav of
- Ident fy shape, color of concrete chyects
- Coount concrete objects: people, cows.
- Sort, clazsifv, match concrate objects

L J

-

- Felate ‘add’ to “paming together’
- Listening to fr reell a story problem; comprebend
place value
- Leam to nse symzols o mike complete the waek; monih, season
- Compuwe money
- Count forwards tackwards o 2s, 5z 103
- March, rronp, idsnnfy concrete objects by
size/colar, etc
- Recite/read write number thyimes 1-20

Fig. 1. The cognitive demands o language in elementary mathemaltics classrooms,

learnt in rigid classroom setting via L2 Unfortu-
nately, the fact is that classroom learning of
mathematics gzradually becomes increasingly con-
text-reduced and consequently, becomes more and
more cognitively demanding to learn from stan-
dard 2 onwards. Cur expectation was that the
sample of teachers in this study would confirm our
observations from the syllabus so as to suggest the
strategies they employ.

320 Questionnaire analysis

321 Personal details

On the basis of qualifications, teaching experi-
ence, and distribution by gender, the responses of
this study sample arz generalizable as representing
the views of many other primary school teachers in
Botswana because the data on personal delails
mirrors that of the larger population of teachers.
Out of a total of 140 questionnaires sent out, 90
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were returned. By gualification, 11 respondenis
said they were degree (B. Ed) holders, 22 had a
diploma (Dip Ed), 51 had a certificate (PTC), three
had a higher certificate, one had a lower certificate
and another onz had the elementary certificate.
One respondent was silent on qualification. By
experience, out of the 90 respondents, 41 had
taught for between 11 and 20yr, 24 for between |
and 10yr, 18 for 21-30 yr, and four for 31— yr.
Three were silent on teaching experience. In terms
of distribution by gender, the national pattern of
more female teachers than male was reflecied with
57 female respondents and 16male. Unformnately
however, 17 did not indicate their gender.

The findings on qualification and experience
helped in making two important assumptions: that
since all the respondents were experienced trained
teachers, they were bilingual by training in both
the Setswana and English languages, and were
therefore familiar with the professional challenge
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of teaching mathematics using a LoLT that was
nat the learners” home language: and that they
were therefore conversant with various strategies
for remaining effective teachers in their teaching of
primary school mathematics.

322 Classroom ciaractevistics by language

Questionnaire data showed that on the basis of
the languages pupils in the dassrooms spoke;
mathematics is taught in three types of classrooms
namely:

Monolingual classrooms (27 cases): classrooms
reported by respondents as having pupils who
have one common home language.

Bilingual classrcomys (36 cases): classrooms in
which pupils were reported as speaking two
distinet home languages, so that English is the
lingua franca for some members of the class.

Multilingual classreoms (27 cases): classrooms
reported to have pupils with more than two
different home languages. English is a vital lingus
franca for successful eacher—pupil and pupil-pu-
pil commurication.

These three categories provide a linguistic view-
point of the professional challenge of teaching
primary school mathematics. Findings indicate
that monolingnal classrooms zre the exception
while bijmultilingnal classes tend to be more
frequent. Multilingual classrooms displayed great-
er diversity in their linguistic composition. For
instance, in one case four different home languages
in one classroom were reporied. Although in both
bilingual and mulilingual cases no indication of
the actual number of speakers of each of the
lenguages is given, the implied complexity of the
problem for the classroom teacher is clear because
the situation in Botswana is that teachers by
training are bilingually prepared but only in
Setswana and English. The findings confirmed
ouar concern that a bilingual teacher preparation
process, asis currently followed in the colleges and
the university in Botswana, was inadequate in
preparing teachers for effective teaching in bif
multlingual classrooms. Equallv, teacher deploy-
ment practices that ignore language diversity of
classrooms create professionally chellenging situa-
tions for teachers of young learners whose
proficiency in the LoLT is still developing. All

responses o the questionnaire indicated that none

of the leamers uses English prior to coming 1o
school nor do they wse it outside the classroom.

L3 Interview analysiy

During the interviews, the 15 interviewees were
undecided as to whether the wachers’ L1 being
different from that of their learners was an
advantage or disadvantage. The reasons they
advenced were diverse and reflected the conflicting
views in justifying the use of English in education
in Africa in general These views arz presented
below.

L300 The undisputed language of mathematics s
Engiish

A view that the undisputed language of mathe-
matics is English, or that African languages are
not well equipped to serve as vehicles of mathe-
matical thought was reflected by two interviewees
who said ‘Engiish explairs some math terms beiter’
and ‘most of the terms used in maths are in English
ard do not appear clearly in other languages'. For
these teachers, therefore, it was beneficial to use
Englishif young learrers are to learn mathematics.
For ingance, a standard 1 teacher said “in mos
cases maths is not easy fo teach in Setrwana, most
of ity concepls cannol be easily transloted. A
standard 5 teacher echoed the same view and said
‘maths concepiy ave easy to be said in English than
Setswana or Kalanga'. These two views echo what
Setati (2002) observed that unlike many African
languages, English has a well-developed mathe-
matics register, and that a multilingual learner
prefers the English word even where an Ll
equivalent exists. Setati’s example is the Setswa-
na/Sesotho word for an equilateral triangle (which
i3 khutlo-tharo-isepa), which is usuzlly not used in
mathematical conversation.

532 Language problems are underestimated

There was also evidence that the learners’
lainguage problems zre underestimated. For in-
stance, one interviewee denied the existence of a
problem saying

it (the language issue) does not have a bearing
at all since the concepts are easily intzrpreted
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when in full use of concrete objects/materials as
well as brmging in real life situations.

A similar view came from another interviewee
who said ‘maths deals with figures and theve & a It
af practical work’, and added almost dismissively,
it is easy to vnderstand maths content i English'.
Another interviewee admitted that her class was
multilingnal but that

the language the pupiks speak and my language
has nothing to do with my teaching... 1 use
English throughout ard pupils respond well.

Yet another acknowledged language &s proble-
matic in mathematics teaching and learning but
implied that it was easy to deal with it °fF budd
concepts from priov knowledye regardless of whai
lguage they speak’.

J3.30 In bifmudtdingusal clasirooms English s the
neutral language (o we

Other responses reflected a view that with
English as LoLT, the advantage was that all
learners were equal sinee no one had an advantage
over the other in linguistic terms. Some inter-
viewees therefore saw English as an adwantage in
mathematics teaching and leaming due 1w its
neutrality and its capacity to unify (as lingua
franca) even those very young mulilingual lear-
ners working out mathematical problkms in a
multilingual classroom. One of those who thinks
like this said, ‘they can’l wse their language as
can't hear. So English be the one egft’. Another one
said ‘it iy an advamtage becatse we will commumicate
very well. Reflecting the privileged status of
English in Africa, some respondents held English
in very high esteem. A respondent teaching
standard 7 said

it s an advantage becausz English learnt as a
second languzge means real learning taking
place.

3340 At times you need 10 wee the mother fongue

Interviewees, who regarded their mother tongue
being different as a disadvantage, saw real
difficulties in the processes of feaching and
learning primary school mathematics. A standard
5 teacher said “if they do ot understand, it is

difficudt for me to explain the concept in mother
wngee'. A standard 1 teacher said ‘it is a hg
disadvaniage because with some pupils, Engliskh is
their third language afier Setswana. Smilarly, a
standard two teacher said ‘our pupils here do not
know how o speak or read so they fail to
widerstand'; and a standard 6 and 7 teachers were
almost unanimous in their observation that “some
maths concepts need to be elaborawed in LI and
that “there are fimes you need to use their mother
wngue'. However, one respondent who shared a
common language with her pupils was of the
opinion that

it was both an advaniage and disadvantage. .. it
helps to translate when all fails, bui it hinders
their progress in learning English... they
become reluctant to learn it.

335 Teachers musi adbere to the official language
policy

Interviewees” views to the question “Are your
pupils ready to learn mathematics in English?
reflected the Lol T policy. Some of the reasons
gven by those who said ‘yes” were:

it is the language understood by all; or “that
is the language used in school mostly’; or
‘they (the papik) are forced to communi-
cate in English within znd outside the class-
rOOIMm.

536 Children leary morve wher faught in English
than in any other language

A standard 3 and a standard 5 tzachers dened
the presence of a teaching/learning problem in the
following words: “maths English is not that difficalt’
and ‘it i easy 1w wunderstand the fouwr operational
wern i English’. Three standard 7 teachers saw
English as evidence of lzarning:

their [the pupils’] responses show that they learn
more when taught in English than in any other
language”, “some have failed the sums becanse
instructions were given in Setswana. If it was in
English they would have passed’; and ‘instruc-
tions given in English are not difficult to
understand.
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337 Eawrly full immersdion is no! beneficial for all
children

On the other hand, some of the reasons
advanced by interviewees who regarded language
differences as a disadvantage, seemed to blame the
pupils for this ‘unfortunate” situation. A standard
1 teacher said

because they (the pupils) are very backward as
they did not go to crash (read Créche) schools
so they need more fraining and meost of them
are 6 years.

A standard 2 teacher complained that

they [the pupils] don’t undzrstand the language
even if a teacher tries toexplain, they don’t have
an idea.

A standard 6 teacher said “they are not interesied
in speaking English’. The reasons of those who said
“yes and no’, were more sympathetic and implied
that while a few may benefit from early full
immersion into English instruction as early as the
first year of primary school, there were some who
needad late full immersion or partial immersion.
One said

in lower primary, they can use vocabulary such
as add, multiply, divide. But in upper primary
classes the English can be increased.

Another one said ‘not in standards 2 up o &' The
views of head reachers on thisissue are particularly
significant because they teach =&l classes. A
standard 5 teacher cautioned thus: “but not all of
them. Those who have grasped the basics are ina
hetier position”.

338 Public image

To the guestion ‘can your leamers now use
English beyond the classroom? interviewees were
of the opinion that many learners were shy to use
English unless forced to. This was expected.
Questionneire data also reported likewise. Re-
sponses to a related question whether English was
a barrier to learners” understanding of mathe-
matics, also reflected the reluctance for many
people associated with education within ESL
sitnations 1o admit that they have difficulties with
English. Teachers do not want to appear o he

opposing official policy and so, for ressons of
public image, it may not be a very good thing for a
school teacher fo admit that his'her learners
cannot kearn well in English.

6. Discussion
6.1 A wpoloay of strawegies of instruciion

Asked to list the strategies they use in teaching
mathematics using 3 LoLT which is neither the
learners’ nor the teacher’s main language, respon-
dents provided a basis for construciing a typology
of straegies of instruction. A sirategies-based
approach to instruction, such as that developed
for teaching and reading (see Nunan, 1999), is
helpful in dealing with young learners of mathe-
maties caught in bi/multiingual classrooms. In
this study, irrespective of whether they are taught
in monolingual, bilingual or multilingual mathe-
matics classrooms, the study sample of feachers,
unfortunately, reported strategies without specify-
ing classroom type. Corsequently, not a very
comprehensive typology emerges (see Table 1)
The suggestions are merely reminiscent of the
methodology courses teachers undergo at colleges
of education. More importantly, they are also
further corfirmation of the dilernmas of being an
African teacher. African teachers know that they
must enhance learners’ exposure to the English
language, must overcome their own sense of
inadequacy in that langnage, and must ensure that
learners are prepared for higher education and the
outside world, so they must not code switch; but
they must ensure that learners understand and
participate in classroom falk even if the teacher
speaks a home language his learners do not speak.
With such dilemmas it is not surprising therefore
that an unclear typology emerges from this study.
When the full range of strategies obtained was
analvzed, it was found to fall into three broad
categories as presented in Table 1 above.

6.2 How gffective are these stralegies?

This question would have been bztter answered
via lesson observation. However, since no lessons
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Tahble 1
A tvpology of straegies wsed in eaching mathematics in L2

Linguistc sirategies

Crames and other strategies

Creanizational straleges

| Codeswitching [om English to
Selswana
2 Tnwiting cuestions From puoils
3 Teaching the larguage of mathematics 3 Jigsaw prezles
4 Translating the L1 lextook {alled
‘Dipala”) into Englsh
5 Using a ampler Englisk word
wherever possinle
6 Dwing “oral’ mahs
7 Using discussior.

probems

& Ercouraging pupils Lo speak English

9 Relating 2 new 1o an od conepl

1. Using concrele ohjects

2 Using Mash cards and plaving cards

4. Snakes and ladders

5 Using multiple tables

6. Role play in a mini shop

7. Pupils converting number o sory

& Participation in maths quizes, airs,
and other competiions weekly

1. Group work bassd on abilty =0 that
the weak ones can be helped

2 Giving large amoeunts of homework
evervday

3 Providing vadiety in teaching method
and class activilies

4, Formng a Matks Club

5 Ome child solving a problem as others
listen

6, Using the selutien o check the
meaning of a problm

7. Invelving the pusils when working out
a problen on the board

& Providing dilferent wavs of geling Lo
the answer

were observed, this section theoretically discusses
the extent to which respondents suggestions are
effective in view of the lingustic demands we
established from the critical analysis of the
standards 1-4 mathematics syllabus.

Firsi and foremost, the relationship between
language proficiency and academic achievement is
one argument, among several others, for under-
achievement and school dropout among pupils
wha entirzlyuse L2 as LoLT. Cummins and Swain
(1986) distinguished between L2 use in everyday
face-to-face chatting with a friend, which they
called basic interperscnal  commumnication  skilis
(BICS), and L2 use in scademic de-contextualised
sitnations, which they called cognitiveacademic
language proficiency (CALP); and noted how the
demrand for L2 proficiency increases when required
for school discourse. Respondents in this study
reported that none of the karners nses English
priar to coming to school nor can they use English
outside the classroom. With regard to English
language proficiency therefore, leamers in primary
szhool have neither BICS nor CALP in the LoLT.

Despite this, in their L1 childrens BICS and
CALP arz both very well developed by the time
they arrive at school. For instance, using their L1
children demonstrate higher order thinking in

counting real objects, predicting, arguing, general-
zing, and hypothesizing. They can alse retrieve
information, as evidenced from karner’s ability to
unravel complex LI linguistic items such as
riddles, proverks, and figures of speech, eic.

The linguistic strategies proposed by the study
sample of teachers are not in response to thess
langnage proficiency realities. Indeed none of the
linguistic strategies sugeesied specifically targets
multilingual classrooms, a situation reflecting the
tendency to ignore those pupils whose home
langnage differs from that of the majority.
Dismissive siatements from interviewezes (such as
‘that | Englisn | is the larnguage wsed in sehools” and
‘maths concepts are easy to be said i English than
in Seiwena or Kalanga') confirn this point
Within the field of second hnguage acquisition
(SLA) a view exists (the interactionist view as in
Long, 1983; Krashen, 1982), however contra-
dictory, regarding the value of classroom talk to
L2 learning. According to this view, because of the
need to interact in multilingual classrooms using
the only lingna franca available to learners, there is
greafer language learning than elsewhere. How-
ever, the effectiveness of classroom discussions,
another lnguistic stratzgy proposed by the re-
spondents in this study, is doubtful because it is



the teacher who initiates what is 10 be discussed,
decides who must provide a response, which the
teacher e¢ither commends or condemns, and
decides when to put an end to the discussion
According to Sinclair and Coulthard (1975) such
classrooin talk is charactenzed by a predictable
sequence, which they called the initiate-response-
feedback (IRF) sequence. As Lz Roux (1996)
noted, the IRF framework, which is very common
ifi many less affluent African classrooms, placed
the kearrer in a responding role (unlike in real life
where one is required to initiate and develop a
dizcussion). The framework therefore curtailed the
development of a genuine 'discussion’. The lear-
ners’ opportunities for participating productively
in the classroom are very limited and constrained.

In a study of the effectiveness of code-switching
in the cassroom, Akindele and Letsoela (2001)
demonstrated how teachers in their sample made
eross errors in their code-switching and transla-
tions from English to L1, which, because of the
highly technical nature of the discourss, miskd
learners during teaching. They argued that the
problem was caused by the fact that translation is
a specialist skill which teacher preparation pro-
grams do not provide student teachers. Despite
this problem, code-switching and translation
remain the immediate resource in such classrooms
even when it is clear that speaking one’s language
is one thing; ability to translate and explam
concepts rendered in English is another. We
suggest that code-swiiching being used by teachers
after careful consultation with peers has been
made so as to avoid mistranslation.

Games have a strong appeal to both teachers
and learners. For very young primary school goers
aged between 6 and 14 yr sitting in a mathematics
class, learning the subject is certamly not the key
motivational factor. To borrow ideas from Lewis
and Bedson (2002), games can provide much
needed stimulus and a context for a new mathe-
matical concept. These authors also discuss a fow
do's and don'ts akout classroom games and
classroom  management. A game can lose its
effectiveness if it s overused, its mles are
complicated, and losers suffer isolation while
winners are over glorfied, it is too repetitive and
long, it has too much predictability, and so on.
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Only lesson observation on an extensive scele can
cotifitin the effective use of games in mathematics
teaching.

Games enrich the context in which mathema-
tical concepts are encountered by young learners
whose knowledge of the LoLT is limited. A very
useful exposition Cummins and Swain (1986)
present is the distinction they make between
context-embedded and context-reduced communi-
cationi referred to earhier in this paper. Context-
embedded communication faciditates meaning be-
cause it enebles the learners to use as scaffold the
wide range of paralinguistic cues (such as body
language) and situational clues (such as back-
ground krowledze of context, or hands on
experiences with real objects) so as to negotiate
meaning. Games can provide such scaffold. Con-
versely, context-reduced communication limits
kearners to making meaning exclusively from
linguistic clues. In the absence of games, learning
mathematics through an L2 implies context-
reduced, abstract learning, which Mutemeri and
MNegwaru (2001) discourage because ‘abstract kearn-
ing contradicts the way primary school pupils
kearn and develop’. The truth, however, s that
classrooms unavadably become increasingly con-
textually reduced as more and more new material
is introduced to learners with the aim of complet-
ing syllabuses. Ideally, when using a LoLT that
is not the learrers’ L1, the teacher’s ability
to overcome contextual classroom limitations
must be demonstrated by the effeciveness with
which that teacher leads his‘her young learners
along the rontexi-embedded and contexi-reduced
continuum.

Organizational sirategies: Class size has a bear-
ing on teacher effectiveness and the strategies
teachers adopt. In the opimon of Lewis and
Bedson (2002), a large class is one with 235 and
more children. Researchers, however, do not agree
on what constitutes a large or small class. The
explanation by Ross and McKenna (1955) nearly
S0 yr ago, that a small or large class is what the
researcher or respondent thinks it i, still holds
today. Indeed in this smdy, even the one inter-
viewee with eight hearing-impaired pupils who use
sign languaze said the class was too big! According
to this respondent
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the ratic is supposed to be 1:5 and so there are &
in my class but they need individual teaching as
they have different problems of leamning.

Controlling large classes using the suggested
organizational strategies as shown in Table 11sa
professional challenge facing even the most
experienced teachers. In & large class, the suggested
strategy of giving large amounts of homework
everyday implies that class time is devoted to
correcting homework in which the lecture method
doirinates as children listen. This is the transmis-
sion view of teaching and learning, a view where
the teacher believes that ‘children acquire under-
standing through paying attention and looking
and listening carefully, (and so) repetition and
additional practice sheets appear to be appropriate
responscs to student Tailure” (Burion, 1992)
Participants suggested inferacting with real objecis
as means by which individual learners learn better.
In general the main constraint with classtoom
games in a large class is the great demand on the
teacher’s ingeruity to stop the children becoming
wild and uncontrollable, particularly when the
matzrials for use are not in sufficient quantities.

Questionnaire data showed that no respondent
said histher class was very small In all, 42
respondents said their classes were ‘too big" while
44 said their classes were ‘average’ in size and that
this was an advantage. During the interviews, the
advantages of an average class were given as: { can
atteid to ndividual childven better: | can make
remedial teaching: and no siress. Some of the
advantages were not restricted specifically to
mathematics teaching as one interviewee remarked
‘when marking especially composition and letter it s
an advaniage’; and one interviewee linked tescher
effectiveness to class size thus: “the fewer the
clearer the preseniation’”.

The disadvantages of a large class were stated
as: ‘only few understand ; ‘makes the teacher fail w
help pupils succeasfuldly”, and ‘it s not easy fo
identify pupils” problems’. One said her class had 36
pupls and lamented thus: "L want the mumber to be
reduced to 11 so tha I ean attend to each child.
Anaother complained that most of the children in
her large classes were “backward and slow lzarners’.
Saying this about the individual abilities of most

children in their large classes suggesied that this
teacher had withdrawn herself from professional
commitment 1o help her pupils learn.

7. Implications of the study

This study has shown that at the moment some
very young learners are being disadvantaged as a
result of spesking a mother ongue that differs
from their teachers. In many respects this study
also proipted the need to interpret the language
in education policy on a case-by-case basis. In
practica this implies having every school io
develop a language policy of its own taking inlo
consideration the peculiar home langnages within
the school, and their concentrations.

This study also implicitly raises the question of
what can be done to minimize the difficultizs
teachers face in bi/mulilingual classrooms. It is
our view as teacher educators that a bilingual
teacher preparation approach currently followed
at the Primary Colleges of Education, University
of Botswana, and perhaps in many other Africen
universities, may not be thorough enough to
enable teschers achieve effectiveness in rmuli-
lingual classrooms. It is snggested that at least
infant teachers and teachers of lower primary be
prepared m the use of the learner’s home langnage.
In this way, teacher constraints will be minimized.

It is gratifying that in Botswzna the official
position o lingistic diversity is changing. For
instance, Vision 2016 (Republic of Botswana,
1997} says in part, that no one “will be disadvan-
taged in the education system as a result of a
mother tongue that differs from the country’s two
official languages™. Such thinking opens new
possibilities for many languages in the country
whose speakers could never have imagined. The
document further proclzims that “all the nation’s
languages must be taught to a high standard
at primary, secondary and fertiary” levels of
education.

It is also graifying to note that the global
position on linguistic diversity is improving. For
instance, recently at a ceremony to mark, for the
first time, the International Mother Language
Dayv, UNESCO's Director General seid ‘Tavoring
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the promotion of linguistic diversity and the
development of multilingual education from an
eatly age, helps preserve cultural diversity and the
conditiens for international understanding, toler-
anee and mutual respect’ (Matsuura, 20001 Con-
sequently, on the 21st February, the entire world
joins to remember the children who died on this
dav in 1953 in Pakistan protesting in support of
Mother Tongue Education. For this, UNESCO is
commended. Sadly, however, in much of Africa,
where the language of education is a European
one, linguistic diversity still continues to be a
takoo topic. UNESCO's commemoration of the
day enables forums to be organized for exchanging
views and experiences on this subject.

8. Conclusion

The findings of this study affirm what was
empirically suspected: that teachers strive to attain
effectiveness in their teaching using games, code-
switching, discussions, and so on. A typology of
classroom strategies was compiled from partici-
pants’ responses. [ is sugeested that further
research is needed, ideally derived from actual
lesson observation, so as to develop a more
comprehensive typology. How effective particular
strategies are in another arca of interest. For
instance, it is doubitful what quality of matke-
matics discussion, and with what level of involve-
ment, emerges when the LoLT is new to the
learner.

The findings are also a challenge lor teacher
preparation where the assumption of a homo-
geneous language between teacher—pupil-text has
always been taken for granted. A disturbing
concern is that bi/multilingual classrooms cannot
be wished away. Among the various strategies
respondents adopted in the quest for effectivensss
in their teaching, is the controversial and officially
disapproved practice of code-swilching. Difficul-
ties arising from differences between the home
language and the Lol T are a strong factor in a
young learner’s fatlure at school leading to massive
wastage of humen potential in the formative years
of schooling. In our view, the study attempts to
provoke documenting what strategies teachers are

wsing in the tzaching of primary school mathe-
matics via English as LoLT. We hope the study
contributes to the development of a bank of
effective classroom practices that can be shared
by others.

A weakness in participant—observer studies that
employ self-report techniques, such as this one,
often arises in data interpretation. For instance, in
this study the taped interviews and open-ended
questionnaire items yielded overwhelmingly large
volumes of information for analysis. Some of
this nformation was involuntarily given albeit
irrelevant. A case in point was the insistent and
kngthy argument respondents made that if zov-
erfitienit provided pre-school programs in these
communities, the problems primary school lear-
ners encounter with English as LoLT would
disappear. A further weakness is the relatively
small study sample, which raises the question
whether it was sufficient to derive informed
conclusions from it

Appendix A
Ches tionnaire

Please answer the questions below as truthfully
a5 you can

Gender: female/male
Your highest qualifications: PTC[ ], Dip. Ed[ );

BEd[ ]; MEd []

Other [ ] please explain:

Years in teaching:  Class presently taught:
" Number of learners in your class: (girls)
__(boy)

Would you say wyour class is “too big”,
‘average™, “small™?

1. On arrival at school, which home language(s)
do the learners already speak? (You may
mention more than
ofie)

2 Is vour mother tangue and that of your leamers
the same? Yes/no

3 On arrival at school, do the learners already
speak English? Yes/no
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4. Would you say English is a barrier to your
learners” understanding of mathematics? Yes/no

5. In your pdgment, are your learners ready to
learn matheratics in Enghsh?

6. Can your leamers use English beyond the
classroom now? Yes/ no

7. Name some of the different strategies you use to
facilitate your learners’ understanding of
mathematcs tanght wing Englsh.

Appendix B
Interview schedule guile

Please feel free to speak your mind This infor-
mation will remain confidential, and your name will
not be mentipned.

1. Is your mother tonzue and that of your karners
the same? Is this an advantage or a disadvan-
tage in your teaching mathamatics uwsing Eng-
lish? Why?

2. Dnarrival at school, what home language(s) do
the learners already speak? (You may mention
more than one)

3. On arrival at school, are the learners ready to
nse English?

4. 1a) Would you say that your class & too big, too
small, or average? (b) Is this an advantage, or a
disadvantage? Flease give reasons.

5. Can wyour leamers use English beyond the
classroom now?

6. In your pdgment, are your learners ready to
learn mathematics in English? Please explain.

7. Would you say English is a barrier to your
learners” understanding of mathematics?

8. Namesome of the different strategies you use to
facilitate your learners’ understanding of
mathematics tanght wsing English.
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