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ABSTRACT This study is about the concerns emanating from the strategies and the teaching skills teachers in
rural schools possess and how they communicate these skills mathematically in the classroom in South Africa.  The
study was a generic qualitative research which was carried out in four provinces involving 240 schools in rural South
Africa. Using teacher observations it sought to interrogate how mathematics is communicated in rural classrooms
as well as how teachers ensure that learners acquire both procedural and conceptual understanding of the mathematics
exposed to them. The findings were that most of mathematics is communicated in vernacular, teachers have
difficulties providing correct definitions of mathematical concepts in vernacular and the communication is
predominantly teachers centred. The assessment tasks set by teachers in class were relatively below the standards
that engaged children in higher order and critical thinking. There was also very little time set for learners on
mathematical tasks

INTRODUCTION

Learners’ understanding of mathematics is
evidenced by the quality of the teacher’s expla-
nations (Bahr et al. 2010). This implies that teach-
ers not only  need to possess conceptual knowl-
edge, skills and strategies that underpin “the
mathematics they teach but also need deep
knowledge of the links between these ideas,
what makes them difficult, and how they are best
communicated” (Siemon et al. 2011: 15).  Accord-
ing to Lampert and Cobb (2003: 237) communi-
cation and language are “the primary means by
which mathematics is taught and learned”.

This study is made up of secondary data from
a major 5 year Quality Learning Project (QLP)
funded by the Human Science Research Coun-
cil (HSRC) of South Africa.  The aim of the project
was to improve learner performance in mathe-
matics and the language of instruction in
grades 8 – 12 in 500 schools.  The schools were
randomly selected.  Data was collected through
lesson observations and post-lesson observa-
tion interviews using structured observation and
interview schedules.  The study concentrated
on 100 randomly selected lesson observation
transcripts and interviews that investigated ru-
ral teachers’ pedagogical competence in relation
to how they communicated their mathematical
knowledge to learners -specifically content de-
livery, questioning and the assessment tech-
niques used in mathematics.  The teachers’ les-

son instructions and learners’ responses were
copied, transcribed and analysed.

Theoretical Framework

Teacher knowledge and how it is used in
communicating information and knowledge to
the learners is the core aspect of this study.
Within teacher knowledge it was considered
content knowledge the subject matter knowl-
edge that the teachers ought to poses, (Shul-
man 1986) and pedagogical knowledge the
know-how of teaching that the teacher needs to
have in order to effectively teach the content as
critical to this study. The researcher particularly
considered pedagogical content knowledge
(PCK), that is, “the experiential knowledge and
skills acquired through classroom experience”
(Lee and Luft 2008: 1345). PCK includes knowl-
edge of how learners learn specific content, the
misconceptions and errors associated with cer-
tain concepts as well as the assessment tasks,
remedial activities and enrichment tasks needed
to stretch the mathematic learners (Hill et al.
2008). The other knowledge essential for teach-
ing mathematics effectively are those of con-
ceptual and procedural knowledge propagated
by Hiebert and Carpenter (1992). Schneider and
Stern (2010: 178) define conceptual knowledge
as “one providing an abstract understanding of
the principles and relations between pieces of
knowledge in certain domains”. Rittle-Johnson
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and Alibali (1999: 175) define conceptual knowl-
edge as ‘explicit or implicit understanding of the
principles that govern a domain and of the inter-
relations between pieces of knowledge in the
domain’.  Faulkenberry (2003) regards concep-
tual knowledge as knowledge that is rich in rela-
tionships and relates to the principles that re-
fine understanding of mathematics and also re-
fers to the interconnections between ideas that
explain and give meaning to mathematical pro-
cedures. This knowledge is very important to
teachers of mathematics because it enables them
to define and explain mathematical concepts in
ways that enable learners to understand and ar-
ticulate mathematics in their own but correct
ways.  Eisenhart et al. (1993) define procedural
knowledge as mastery of computational skills
and familiarity with procedures, rules and algo-
rithms for solving problems. This knowledge
enables teachers and learners to justify their
solutions to problems.  In overall conceptual
and procedural knowledge enables mathemat-

ics teachers to communicate effectively in math-
ematics and ensures that learners acquire the
necessary skills and knowledge (Hill et al. 2008).

 In communicating mathematical concepts
the teacher provides a concept name followed
by a concept definition and the use of the con-
cept in mathematics (Tall and Vinner 1982).  This
information evokes a weak concept image in the
learner.  If the communication was effective and
the teachers provided the appropriate definition
and illustrations contextualised to the learners
experiences and cognitive level, the learner’s
concept image is consolidated into conceptual
knowledge. When the teacher’s knowledge base
is weak, it results in communication that weak-
ens further the learners’ concept image that might
lead to misconceptions and errors. Figure 1 il-
lustrates how mathematical concepts are com-
municated from the teacher to the learner.

Communication in the mathematics class-
rooms can take either one of the two dimensions,
traditional or contemporary communication (Sim-

Fig. 1. Conceptual knowledge and communication in mathematics
Source: Author
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eon et al. 2011). Traditional classroom communi-
cation involves a series of question from the
teachers that require brief answers. The teach-
ers is at the centre of discourse, the teacher of-
ten initiates, the learner responds, and the teach-
er evaluates the response (Simeon et al. 2011).
The questions are often closed and do not allow
learners to effectively evaluate the information
and gain conceptual understanding.  Contem-
porary communication is what is being advocat-
ed for in mathematics classrooms. This is the
communication where the teachers facilitates
mathematics discourse by asking questions that
prompt learners to discuss, justify their ideas
and listen and learn from each other.  The teach-
er initiates discussions in mathematics and asks
follow-up questions that help learners form more
solid conceptual understanding. These are re-
garded as metacognitive questions as they are
open-ended and have no definite answer (Cham-
bers 2008).

An effective mathematics communicator pro-
vides learners with opportunities to: Justify their
answers- why are you multiplying by 3 and not
dividing?; Describe/Explain their answer – Tell
me how you arrived at the remainder 4; Predict
their answer – What do you think will be the
final answer to the equation; Represent their
answer – Show us another was you can present
the same answer to this question; Construct
their answer – Show/draw/sketch/construct for
us an answer to solve this problem.  In respond-
ing to such questions learners develop a deeper
understanding of mathematical concepts.

The quality of teaching mathematics which
is dependent on the way the mathematics is com-
municated to the learner, has been problematic
in South Africa for a very long time (Centre for
Development and Enterprise (CDE) 2013; De-
partment of Basic Education 2013; Vithal et al.
2005; Howie and Pietersen 2000).  The signifi-
cance of the problem is such that in the Trends
in International Mathematics and Science Study
(TIMSS 2011), South African learners performed
the lowest among all 21 middle-income coun-
tries that participated.  An earlier study conduct-
ed in 2007 exacerbates the concern further that
not only is learners’ knowledge of mathematics
weak but that most teachers at primary schools
in South Africa struggle with the mathematics
they teach (CDE 2013). Teachers’ lack of confi-
dence in teaching mathematics has also been
attributed to ineffective teaching of the subject.

Teachers lack of confidence makes them rely on
textbooks, commercially made teaching materi-
als and schemes which seem to provide them
with security “ready made decisions about the
order and quality of various mathematical exer-
cises and experiences, some confidence about
what children will have done already and enough
activities to keep the children occupied in math-
ematics” (Haylock 2011: 44).

While the scenario seems to be dire in South
African schools the dreadful facts point to most
teachers’ complacence about their knowledge
and ability to teach mathematics. The 2011
TIMSS report show that ‘89% of the South Afri-
ca Grade 9 teachers felt ‘very confident” in teach-
ing mathematics in stark contrast to teachers in
Finland (69%) feeling very confidence, Sin-
gapore (59%) very confident and Japan (36%)
very confident, the best performing countries’
(CDE 2013: 7).  In sharp contrast to most teach-
ers’ views, this study revealed most teachers’
lack of confidence in teaching mathematics, over
reliance on textbooks and excessively teacher
centred approaches to teaching.

RESEARCH  METHODOLOGY

The study was treated in a qualitative frame-
work undertaken in natural classroom settings
and used mathematics teachers transcripts as
primary data sources (Gall et al. 1999).  The col-
lection and documenting of data were consid-
ered in cognizance of the naturalistic research
paradigm, with the notion of generating hypoth-
esis as the study unfolded rather than the quan-
titative hypothesis-testing framework (Gall et al,
1999). The main study that was sanctioned by
the Human Sciences Research Council (HSRC)
comprised an analysis of 100 mathematics les-
sons observations in the Northern and the East-
ern Cape Provinces of South Africa. From the
100 lesson observation 20 transcripts (10 grade
9 and 10 grade 11) were used. The study used a
content analysis technique where each transcript
was analysed according its content (classroom
discourse – communication between the teach-
ers and the learners).  According to Berelson
(1952) content analysis is a research technique
for the objective, systematic, and quantitative
description of the manifest content of communi-
cation. Kerlinger (1986) emphasised content anal-
ysis as a method of studying and analysing com-
munication in a systematic, objective, and quan-



4 KAKOMA LUNETA

titative manner for the purpose of measuring
variables. In this instance the observation tran-
scripts were the communication to the research-
er of the teachers’ interactions with their learn-
ers, how they introduced the lessons, the in-
structional approaches used and the assessment
techniques used. The variable being measured
was the teachers’ ways of communication in
comparison to what the literature regards as the
effective way of communicating mathematics for
optimum learning.  The analysis made inferenc-
es to the communication (teachers’ words,
phrases, questions, statement and the learners’
responses) by systematically and objectively
identifying specific characteristics of the com-
munication. This study was encapsulated in the
frameworks of constructivism and interpretiv-
ism.  The unit of analysis was the rural teachers’
mathematical communications (Gall et al, 1999).

 This study sought to answer the question:
How effective is rural schools teachers commu-
nication of mathematics in South Africa?

The Development of the Analysis Instrument

The study developed an instrument for eval-
uating how teachers’ communicated concepts
and evaluated learning. Siemon et al. (2011) came
up with a set of words and statements which
were used to formulate an analysis instrument.
The instrument below (Table 1) was used to anal-
yse the lesson transcripts. The first column rep-
resent the words, statements or questions that
the teachers asked, their actions or activities that
reflected their communications with the learn-
ers. The letters A – P represent the codes that
were assigned to each phrase or activity. The
second column represents all the 20 transcribed
lessons and the score from 1 being the lowest
number of such activities in the lesson transcript
to 5 the highest appearances of such activities
in the lesson transcript. The score of 1 was as-
signed to a code that appeared 1 to 10 times in
the lesson transcript; a score of 2 was assigned
to a code that appeared 11 to 20 times; a score of
3 was assigned to a code that appeared 21 to 30
times in the transcript; a score of 4 was assigned
to code that appeared 31 to 40 times in the les-
son transcript, and any code that appeared more
than 40 times was assigned a score of 5. This
means for instance the action teacher explaining
concepts, code A appeared 31 to 40 times in the
lesson 1 transcript, also 31 to 40 times in the

lesson 2 transcript but appeared more than 40
times in the lesson 3 transcript and so on for the
rest of the lesson transcript up to lesson 20 where
it also appeared 31 to 40 times. It can also be
seen that Code A had the highest appearances
in most of the lesson transcripts, implying that
the teachers did a lot of explaining.

 In order to validate the instrument the re-
searcher sought the expertise of 2 mathematics
education professors and 2 mathematics teach-
ers. After a 30 minutes workshop on how to use
the instrument (Table 1) they were each given
lesson 1 transcript and requested to assign the
codes to the teachers’ instructions (communi-
cation) in the transcripts.

The correlation indices were based on the
teachers’ communication rating of 4 experts on
a modified Spearman Rank Difference formula
ranged between 0.65 and 0.75 indicating a high
level of internal consistency of the instrument.
In order to validate the instrument a sample of
the transcripts were further coded by six math-
ematics experts and the researcher to determine
the agreement or disparity in it use. The average
disparity ratio was 0.41, indicating an almost
perfect agreement or disagreement in the use of
the instrument. According to Gall et al. (1999),
a disparity ratio of 0.35 or more is normally re-
garded as a strong indication of clear-cut deci-
sion making on the part of respondents regard-
ing whether or not to agree with the items of an
instrument. This indicated that the instrument
was relatively reliable. According to McMill-
an and Schumacher (1997: 178), reliability of
an instrument is the “consistence of measure-
ment, the extent to which the results are simi-
lar over different forms of the same instrument
or occasion of data collection”. The instru-
ment was also considered valid because va-
lidity is appropriateness of a measure for spe-
cific inference and decisions, and in this study
the inferences were the identified communica-
tion actions that were derived from literature.
Content validity was based on the fact that the
transcripts were from an authentic classroom and
represented what transpired in the mathematics
classrooms in the sampled schools.  The con-
tent in the instrument was also literature backed
actions, questions and phases that certify ef-
fective mathematics instructions and assessment
strategies (Siemon et al. 2011; Chamber 2008;
Cooke 2007).
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RESULTS

The total score for each lesson is 80 points
(5 x 16 codes – Codes column) and the total score
for each code is 100 (5 x 20 lessons- lesson rows).
The final results were that of the 20 transcribed
lessons analysed, only lesson 16 had the score
above 62 percent (adding the score of lesson 16
vertically out of 80 as a percentage). The rest of
the lessons were below that. This implied that of
the rural schools surveyed most of the teachers’
communication did not provide opportunities
for learners to be at the centre of instruction.
The teachers were the most active, Code A ‘ex-
plaining’ had the highest score when all the 20
transcribed lessons were put together. Codes L
to P were the least common in the transcripts
which implied that rural teachers’ communica-
tion in mathematics hardly required learners to
predict, describe, justify, represent or construct
mathematical knowledge. Explaining (Code A),
Leading and directing (Code D) as well as Direc-
tive questioning (Code F)  were also dominant
actions certifying that the teachers were very

dominant in their instructions and that implied
that learners participation in these lessons were
at bare minimum. The teachers did very little re-
view of the lesson Code K), statement such as
“Now lets go over what we did today, let us
summarise our lesson or let us recap today’s
work” were very scarce. Most of the lessons
ended abruptly with the ringing of the bell, this
implied that there was very little careful lesson
planning that took cognizance of the length of
the lessons and the time required to effectively
teach the content including effective evaluation
of the objective.  The use of vernacular in ex-
plaining mathematical concepts was rife in rural
classroom; in fact the transcripts had to be trans-
lated into English. Communicating mathematics
in the official language of instruction at senior
phase in rural schools is a dilemma. Most often
the transcripts show areas where teachers could
not explain concepts in English and their effort
to code switch left most learners mystified. Not
only was English a problem to the teachers,
learners too could not cope when instructed in
English despite the fact that national examina-
tions are in English.

Table 1: Score of teachers instructions in the 20 lesson out of 5

 Statements, actions  Lesson 1 to 20
and instructions in
teachers’
communication

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19  20

Explaining (A) 4 4 5 3 4 4 5 3 4 5 4 3 4 3 5 3 4 3 4 4
Sharing (B) 2 2 2 1 3 2 3 4 1 2 1 2 2 2 2 3 2 2 2 3
Prompting/ 1 2 2 2 2 1 1 2 1 2 2 1 1 2 2 3 2 2 2 2
  Cueing (C)
Leading/ 3 3 4 5 4 3 4 3 4 4 4 3 4 5 3 3 3 3 4 3
Directing (D)
Focusing (E) 2 2 1 2 2 2 2 2 3 3 3 2 2 3 2 2 3 2 2 2
Directive 3 3 3 3 3 3 3 3 3 4 3 3 3 3 3 4 3 3 3 3
Question (F)
Linking (G) 1 2 1 1 1 2 2 2 2 1 1 1 2 1 2 3 2 1 2 2
Peer Tutoring (H) 1 2 1 1 2 1 2 2 1 2 2 1 2 2 1 3 2 2 1 2
Affirmation (I) 2 2 2 2 2 1 2 1 1 3 2 2 3 2 3 5 1 1 2 2
Modelling (J) 3 3 3 3 3 3 2 2 3 2 3 3 2 3 3 3 2 2 2 2
Reviewing (K) 2 2 2 2 1 2 2 2 3 2 1 1 2 2 1 4 2 1 2 1
Requiring Learners 1 2 1 1 1 1 1 1 2 1 1 1 1 1 2 3 2 2 1 2
to Predict (L)
Requiring Learners 2 3 2 2 1 1 2 1 1 2 2 1 1 2 3 3 2 2 1 2
to Represent (M)
Requiring Learners 1 2 2 1 1 2 1 2 2 2 2 2 2 2 1 4 1 2 1 1
to Justify (N)
Requiring Learners 1 1 1 1 1 1 1 1 2 2 1 1 2 1 1 1 2 1 1 1
to Construct (O)
Requiring Learners 12 1 1 1 1 2 1 1 1 2 2 2 2 2 3 1 2 1 1
to Describe/Explain
(P)
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DISCUSSION

The authenticity of assessment tasks in
mathematics and the influence that various forms
of assessment may have on learners’ mathemat-
ical experience and how they learn is critical in
mathematics education (Mullis et al. 2015; Bas-
sarear 2012; Romberg 1995). Prendergast and
O’Donoghue (2014) assert that teacher effec-
tiveness is the biggest contributor to student
success. However research (Wu 2012; Siemon
et al. 2011; Hill et al. 2008) point to the fact that it
is impossible to teach mathematics effectively
without good assessment strategies as assess-
ment determines learning and enhances learn-
ing outcomes. It is, hence, important for mathe-
matics teachers to know and understand why
we assess because assessment provides a goal
and motivation for learning (Wu 2012; Bahr et al.
2010).  The type of questions and the tasks set
will effectively determine the outcome of the
assessment – how the learners have learnt the
concept or skill.  In the lessons transcribed, as-
sessment of learners’ understanding of the con-
cepts was mostly done by verbally asking learn-
ers questions, referring them to the tasks in the
textbooks or on the chalkboard. The verbal ques-
tions mostly required a one word answer such
as “Do you understand? Are you following? Is
this clear?” and were usually followed by cho-
ral responses from the learners mostly a ‘yes sir
or yes madam’. There was little conversation
that required learners to responded to questions
of why? And how? The codes L to P, requiring
learners to predict, present, justify, construct or
describe or explain their answers had the low-
est scores (28, 36, 33, 24, 30) in all the 20 lessons,
averaging 30.2 percent. The questions were
mostly not of high order. This is not to imply
that all questions in mathematics assessment
must always be of high order. It is however, im-
portant that teachers’ questions appeal to the
four cognitive domains of; knowing facts and
procedure, using concepts, solving routine
problems and reasoning, factors critical to ef-
fective mathematics learning (Bahr et al. 2010).
Assessment that appeals to the four cognitive
domains can provoke critical thinking among
learners. The study revealed that of the teach-
ers surveyed their mathematical communication
was not effective enough to instill critical think-
ing and problem solving among learners based
on the quality of the questions they asked.

As the extract below shows the teachers
asked close-ended questions that focused on
simple recall of information. Teachers did not
comprehensively address learners’ responses to
questions despite the fact that this is the es-
sence of assessment. The teachers were mostly
‘under-hearing’ learners (Wallach and Even
2002). This was a situation where the teacher
would not pay attention to the learner’s response
but would instead ignore the response and only
look or listen for the correct answer. An incor-
rect answer can be used to reinforce (Code L)
learners’ understanding of the concepts and
challenge (Code N and H) those that already
know the answer.  However, this was not the
case in most of the lessons transcribed. For in-
stance, in one transcript a teacher wrote the equa-
tion on the board,

Teachers: Find the values of x (Code F)
x2– x – 20 = 0
Learner (Busi): Wrote on the board  x2– x –

20 = 0
x2 – 5x + 4x – 20 = 0
x(x-5) – 4(x-5) = 0
(x- 5)(x – 4) = 0
Either x – 5 = 0
x – 5 = 0
x – 5 + 5 = 0 + 5
x = 5 (correct)
Or
x – 4 = 0
x – 4 + 4 = 0 + 4
x = 4 (wrong)
This learner knew how to solve quadratic

equations.  For instance, he knew that in the
second step he had to find two numbers whose
sum is – 1 and their product is – 20 which are – 5
and 4. The teacher instead said Busi is wrong
(Code I), who can give us the correct answer
(Code F)? In most of the transcripts it was noted
that teachers did not guide learners on how to
arrive at the correct answer. They were more in-
terested in the correct answers.  This is what Hill
et al. (2008) calls traditional mathematics class-
rooms where learners are required to produce
correct answers and not go beyond that by ex-
plaining their methods, and justifying the ap-
proaches they have used.  Learners did not seem
to be encouraged or guided in knowledge con-
struction in mathematics. The teacher could have
posed the question in a way that helped Busi
and challenged the other learners such as ‘One
of these answers is correct (code I and C), which
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one and why (code N) is the other one wrong?
or “write a question that would have made the
wrong answer correct and correct answer
wrong”.  But this was not done as the teacher
was keen on the correct answers. Effective math-
ematics instruction revolves around good as-
sessment strategies that constantly evaluate
learning, conceptual understanding and knowl-
edge and skills acquisition (Mullis et al. 2015;
Chambers 2008; Cooke 2007). The transcripts
reflected very little of teachers engaging learn-
ers in a variety of ways, the teachers were dom-
inant in their communication, hence Codes A, D
and F scoring quite high in every lesson and on
average across all the lessons.  The teachers
seemed to rely on textbook questions and exer-
cises and according to Boaler (1998:42) “this
encourages the development of procedural
knowledge that is limited in use in non school
situations”. Heavily depending on textbook
questions and assignments makes it difficult for
a teacher to adopt a constructivist approach
which views learners as coming in school with
some mathematics. In a study by Newton and
Newton (2007) on textbooks, it was revealed that
some text books are helpful to teachers in struc-
turing their lessons but they are unlikely to en-
courage the teaching for understanding. This is
especially so because most textbook questions
are general and not contextualised to a specific
group of learners whereas a teacher’s tasks
would be contextualised to the learners’ current
mathematics knowledge and learning needs.

Another extract from a Grade 9 class

Lesson 1: Determining the Highest Common
Factor

Teachers: Determine (Code F) the HCF of
12a2b; what factors divide 12a2b so that no
remainder is left (Code G) ? Asks learners

Learners: (Silence)
Teacher: Okay let us try another example

(Code J), expand 9a = 3 x 3 x a and goes further
to show (Code A and J)

Learners: Still silent, listening and looking
at the teacher working at the board

Teacher:  Writes again and says:  9 a = 3 . 3
.a  (Code A) and  we all agree that this is so?
(Code L)

Learners in chorus: Yes.
Teacher: And also that   12 a2 b = 2.2 .3.a.

a.b  (Code A) do we agree? (Code L) He asks
learners.

Learners: Yes sir.
Teacher: So what will be the highest com-

mon factor? (Code C)  Those factors that can
divide both 9a and 12 a2 b without leaving a
remainder (Code G). He asks.

One learner: I think it is 3a.
Teacher: It is true (Code L) but also note

that … and begins to write on the board
13)  9a = 3.3.a  (Code A and D) and also if

you look at the board 12a2b  = 2.2.3.a.a.b  (Code
G) therefore the    H C F = 3a  (Code L)  and
goes further to say, As you can see 3a is com-
mon in both expressions,   12a2 and 9a (Code L).

Teacher: This is because 3a is in both 12 a2

b and 9a do we agree? (Code L).
Learners in chorus: Yes.
In this extract and the whole lesson, which is

quite representative of most of the transcribed
lessons, the teacher was dominant, provided the
examples as well as responded to the questions
that he assigned. Code L – affirming, was domi-
nant but not in reference to learners’ work but to
his own illustrations hence Code D as well. Code
A - explaining, was also quite high but it was a
procedural approach to teaching mathematical
concepts and did not dwell on dissemination of
conceptual knowledge.

CONCLUSION

In the above extract as in all the transcripts
in this study, the teachers did not give learners
sufficient time to think about, use and discuss
mathematics. The lack of effectively introduc-
ing, explaining and actually teaching the con-
cept for learners to understand and relate it to
their previous knowledge was apparent in most
of the transcripts.  Insufficient time was assigned
for learners on task in class under the supervi-
sion and guidance of the teacher. Teachers spent
more time giving instructions (Code A) and most
notably responding to their own questions. The
medium of instruction at Senior Schools is En-
glish and most of the rural teachers struggled to
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explain mathematical concepts effectively in
English and predominantly taught in vernacular
with many mathematical meanings being ‘lost in
translation’.

It is however important to note that most
teachers in rural and township schools in South
Africa are a product of the apartheid legacy. The
African teacher access to a three year college of
education training and mathematics education
was statutorily least considered important for
African teachers - “What is the use of teaching
the Bantu mathematics when he cannot use it in
practice” was a famous statement in the apart-
heid parliament of the old South African. Analy-
sis of mathematics classroom in South Africa
must always take cognizance of such historic
occurrences that still permeate there.

RECOMMENDATIONS

The finding point to the fact that teachers in
rural schools require professional development
programme that address their lack of content
knowledge and porous instructional skills that
are predominantly teacher centred. They require
training on how to develop assessment task,
test item development in mathematics as well as
effective mathematics communication skills that
put learners at the centre of the classroom dis-
course. A number of studies on South African
rural schools have been conducted and the rev-
elations point to the fact that teachers content
knowledge is weak, the PCK requires attention.
Linked to the contextual and theoretical under-
standing of the problems that underpin teach-
ers in rural classrooms, whatever measures, in-
terventions or call-for-help initiatives are taken
to address these concerns they must be signifi-
cant, relevant and tailored to the needs of the
community of practice and in practice.   There
must be value and accountability in the programs
that address mathematics teachers’ concerns.
This paper offers radical steps to address the
problem. It advocates for teachers to be provid-
ed with teaching assistants  in their classrooms
while they all attending intensive professional
development programs twice a week in mathe-
matics for the whole year. The subject specialist
must undergo similar programs for a year in or-
der to support professional development pro-
grams in schools. The professional development
programs conducted by full time mathematics

education specialist must comprise among oth-
ers the following areas:

Research based effective teaching strategies
in mathematics based on South African con-
text and not examples from Western and Eu-
rocentric models – The study has shown
that teaching mathematics in rural schools
is mostly ineffective and needs attention.
Assessing learners mathematics learning –
The study has shown that teachers assess-
ment tasks were mostly below the required
standards for the grades.
Improving classroom practice in mathemat-
ics – The study found that teaching was
centred on the teachers and learners hardly
informed the classroom discourse.
Analysing learners’ misconceptions and er-
rors in mathematics – The study found that
there was very little feedback given to learn-
ers and because the teachers content knowl-
edge required attention, learners’ miscon-
ceptions and the subsequent errors were
inadequately addressed by the teachers.
Developing teaching materials in mathemat-
ics – The study found that very few class-
room had teachers made materials or teach-
ing aids. The teachers relied on commercial-
ly made manipulatives, charts and books.
Management of teaching and learning time
(Teachers and learners on task) – The study
found that there was very little time given to
learners on tasks solving mathematics prob-
lems. Learners mostly listened and copied
the teachers work from the chalk board.
Workshops and seminars must be held for
teachers where video tapes of mathematics
classroom discourses are viewed and anal-
ysed in groups with teachers as facilitators
and analysts of their own pedagogy.
The reason for this radical recommendation

is that the South Africa Government and the
Department of Basic Education for that matter
spends a lot of money on professional devel-
opment programs for teachers and 20 years
down the line we are still moaning over the same
problem.
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