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ABSTRACT The objective of the paper is to examine the value of mentoring as a professional development for
mathematical literacy teachers. A qualitative research approach through questionnaires and interviews was used.
The research found that mentoring could be employed in improving the content knowledge as well as the instructional
skills of mathematical literacy teachers. However, it was found that there are no formal mentoring programmes for
these teachers. They usually seek help from their experienced and knowledgeable colleagues who were approachable
and trustworthy. The paper therefore concludes that a well-designed and supported mentoring program is needed to
improve the content as well as pedagogical knowledge of mathematical literacy teachers.

INTRODUCTION

Mathematical literacy was introduced in
South African schools during 2006 academic
year. Before that the study of mathematics was
optional in the school curriculum. The students
who were deemed to have the potential to study
mathematics were encouraged to do so at school.
A student would then complete school without
any basic knowledge in mathematics. The inclu-
sion of mathematical literacy as a school subject
was therefore to allow all school leavers to ac-
quire some basic skills in mathematics. The in-
troduction of mathematical literacy as a school
subject in South Africa was based on the princi-
ple of social transformation by the democratic
government that came to power in 1994. This
principle gives every learner, irrespective of race,
gender, or socio-economic background, the op-
portunity to be mathematically literate (South
Africa Department of Education 2003: 9). The
challenge though, with the introduction of math-
ematical literacy, was getting qualified teachers
to teach this new subject. In order to get teach-
ers for this new subject, the South Africa De-
partment of Education had to rely on the exist-
ing teachers, particularly those who have a pass
in mathematics at matric level. Unfortunately,
none of the existing teachers (with the excep-
tion of those teaching mathematics and physi-
cal science) could meet that requirement. Teach-
ers who were not teaching mathematics or phys-

ical sciences were then encouraged to consider
teaching mathematical literacy. Among those
teachers who “volunteered” to teach this new
subject were Afrikaans, Setswana, Geography
or History teachers.

To prepare these teachers to get them ready
to teach mathematical literacy, the South Africa
Department of Education organized training
courses for them. These courses were facilitat-
ed by mathematics subject specialists and the
focus was mainly on mathematics content. The
teachers attended training sessions during
school holidays in 2004 and 2005. During these
years they had been teaching the subjects in
which they were initially trained.

Given these teachers’ limited mathematics
background, the researcher believes that it is
highly unlikely that they would have acquired
the much needed mathematical content, as well
as the necessary pedagogical knowledge,
through these training programmes. Therefore
these teachers would not have acquired the ex-
pected level of competency to be effective in
the teaching of mathematical literacy. In view of
this, the researcher is of the view that these math-
ematical literacy teachers could be developed
further, through mentoring. Mentoring, in this
context, may be described as the establishment
of a personal relationship for the purpose of pro-
fessional growth and guidance. Bullough (2012)
affirms that mentoring plays a key role in devel-
oping highly effective teachers.
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Conceptual Framework

This paper is grounded in the situated learn-
ing theory. Situated learning was first proposed
by Jean Lave and Etienne Wenger as a model of
learning in a community of practice. Lave and
Wenger (1991) indicate that learning should not
be viewed simply as the transmission of abstract
and de-contextualized knowledge from one indi-
vidual to another, but as a social process in which
knowledge is co-constructed. They also sug-
gest that such learning is situated in a specific
context and embedded within a particular social
and physical environment. Hence, situated learn-
ing becomes highly relevant in a study on men-
toring. At its simplest, situated learning is learn-
ing that takes place in the same context in which
it is applied. It should also be noted that situat-
ed learning is a broader term that covers social
learning theories. Mentoring, which is the focus
this paper, is also a learning process that takes
place within a given social context. In contrast
to formal classroom settings which often involve
abstract concepts and a discussion of dry facts
presented out of context, situated learning the-
ory proposes that knowledge is best acquired
through doing (Lave 1988).

Thus, situated learning theory is a general
theory of knowledge acquisition that recognis-
es the critical importance of the social setting to
knowledge construction. The theory represents
amajor shift in learning theory from psycholog-
ical views of learning as mechanistic and indi-
vidualistic, to perspectives of learning as emer-
gent and social (Brill 2001). Lave and Wenger
(1991) concur that situated learning is primarily
social rather than psychological, and this is also
the essence of mentoring. In place of viewing
learning as the acquisition of certain forms of
knowledge, Lave and Wenger tried to position
learning within the context of social relationships
and situations of participation. Social learning
theory is based on the principles that knowl-
edge needs to be presented in authentic con-
text, and that learning requires social interaction
and collaboration (Lave 1988: 3).

In harmony with the principles of situated
learning theory, the researcher argues that math-
ematical literacy teachers could learn better from
practical situations through mentoring. They are
also more likely to engage in the discovery of
solutions to real problems, and even to more
general matters requiring problem-solving skills,
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as a consequence of their interactions with their
mentors. Through the situated learning environ-
ment, mathematical literacy teachers could see
the implications of acquired knowledge in a real
context. A situated learning environment also
supports learners to structure knowledge in ways
appropriate to later use, by gaining and working
with such knowledge in context (Brill 2001).

Mentoring of Mathematical Literacy Teachers

It is important that the teachers have some
basic mathematical knowledge and skills that will
make them effective. This can be inferred from
the definition of mathematical literacy as stated
by the South African Department of Education
(2003: 9). The Department of Education defines
mathematical literacy as follows:

Mathematical literacy is a subject driven by
life-related applications of mathematics. It pro-
vides learners with an awareness and under-
standing of the role that mathematics plays in
the modern world. It enables learners to develop
the ability and confidence to think numerically
and spatially in order to interpret and critically
analyse everyday situations to solve problems
(South Africa Department of Education 2003: 9).

The above definition clearly indicates that
there is a relationship between mathematical lit-
eracy and mathematics. The relationship be-
tween the two subjects is further emphasised
by the Association of Mathematics Educators
of South Africa (AMESA) (2003: 1). This is what
AMESA had to say:

“Although mathematical literacy and math-
ematics are quite clearly related, they are also
different. In the conceptualisation of mathemat-
ical literacy as presented in the subject state-
ment it remains too much of a watered down
version of mathematics. The outcomes are es-
sentially the same as those of mathematics. It
may be that this is done intentionally, to ad-
dress matters of portability and mobility be-
tween mathematics and mathematical literacy,
but we argue that the two subjects are so dis-
similar in philosophy and purpose that such
portability and mobility should not be a
consideration”.

The Program for International Student As-
sessment (PISA 2000), defines mathematical lit-
eracy as an individual’s capacity to identify and
understand the role that mathematics plays in
the world, to make well-founded mathematical
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judgements and to engage in mathematics in
ways that meet the needs of that individual’s
current and future life as a constructive, con-
cerned and reflective citizen. According to
Mthethwa (2007: 27), teachers view mathemati-
cal literacy as that kind of mathematics that finds
application in peoples’ lives, and view it as a
simplified or easier version of the mathematics
that learners do at school.

The above perceptions of mathematical lit-
eracy confirm that mathematical literacy teach-
ers need sound knowledge of mathematics in
order to be effective. Considering mathematical
literacy teachers’ limited background in mathe-
matics, they would need a programme that ex-
poses them on a regular basis to mathematical
content, as well as pedagogical knowledge. It is
for this reason why the researcher argues that a
proper mentoring programme is required to en-
hance the mathematical content knowledge of
the mathematical literacy teachers.

Bullough (2012) describes mentoring as a
highly professional relationship involving a jour-
ney for both the beginning teacher and the men-
tor. In this paper, the mathematical literacy teach-
ers are not beginning teachers; however they
now teach a subject which they were not initial-
ly trained for. The mentors provide information,
assistance, support and guidance to the ment-
ees in order to advance the professional devel-
opment of the latter. In mentoring there is usual-
ly an intimate relationship between the mentor
and the mentee. This relationship creates a
favourable atmosphere for the mentee to learn
from the mentor.

Mathematical literacy teachers would learn
avariety of mathematical skills from their experi-
enced and knowledgeable colleagues when they
interact with one another. Furthermore, through
mentoring, mathematical literacy teachers’ learn-
ing is more likely to take place in the immediate
context in which the knowledge gained would
be applied. Mentoring will therefore serve as
means for mathematical literacy teachers to learn
from practical situations. According to Quan-
Baffour (2010: 100) one form of learning from
practical situations is collaborative teaching.
Through collaborative teaching, the confidence
level of the mentee may be improved because of
the support from the mentor. Furthermore learn-
ing through mentoring is all embracing. Mathe-
matical literacy teachers would not merely ac-
quire content knowledge, but they will also learn
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how to impart such knowledge to learners effec-
tively. Learning through mentoring provides a
non-intimidating environment that supports the
collaborative construction of knowledge.
Bullough (2012) contends that mentors need to
learn to be helpfully and kindly critical without
undermining the confidence of their mentees or
the quality of their relationship.

Mentoring as a professional development
programme creates learning structures that al-
low newly trained mathematical literacy teach-
ersto align their experiences with the styles and
discourses of the settings in which they are ex-
pected to function. Mathematical literacy teach-
ers would also become more effective in teach-
ing the subject as a result of their improved con-
tent knowledge, and that, in turn, should en-
hance their confidence. However, Owusu-Men-
sah (2013: 125) asserts that the success of men-
toring as a professional development initiative
depends on the cordial relationship between the
mentor and mentee, and how the mentoring pro-
cess has been planned.

METHODOLOGY

The study comprises teachers who are cur-
rently teaching mathematical literacy in various
schools in the Taung district, in the North West
Province of South Africa. They are all practicing
teachers who have taught subjects such as Af-
rikaans, Setswana, Geography or History on
average between eight and twelve years. They
attended short courses for two years (from 2004
to 2005) in mathematical literacy. A sample of 16
mathematical literacy teachers was selected for
the study. A purposive sampling technique was
used to select the sample. Purposive sampling
starts with a purpose in mind and the sample is
thus selected to include people of interest and
exclude those who do not suit the purpose
(Leedy and Ormrod 2005: 207). Participants were
therefore selected based on the principles of
purposive sampling. This allows the researcher
to select participants who exhibit some features
or processes that are of interest to a particular
study.

There are a total of twenty-five secondary/
high schools in the Greater Taung area. Since
the researcher have lived and worked in the
Greater Taung area for the past fifteen years as a
mathematics teacher, he is quite familiar with
these schools and the mathematical literacy
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teachers in the area. The schools from which the
teachers were selected displayed the character-
istics or typical attributes of the target popula-
tion to the largest degree. The mathematical lit-
eracy teachers in these schools have weak math-
ematics background and were previously teach-
ing non-mathematical subjects such as Setswa-
na, Afrikaans, Geography or History. The rela-
tively small sample size of sixteen was not a ma-
jor concern given the nature of the study and
investigation.

Research Design

This paper employs a descriptive survey
design. The choice of a qualitative approach co-
heres with the various philosophical and episte-
mological assumptions inherent in mentoring
and the chosen conceptual framework. It is fur-
ther informed by the following statement taken
from De Vos (2002: 272):

The qualitative research strategy differs
inherently from a quantitative research design
in that it does not usually provide the research-
er with a step-by-step plan or a fixed recipe to
follow. In quantitative research the design de-
termines the researcher’s choice and actions,
while in qualitative research the researcher’s
choices and actions will determine the strategy.

Data Collection

In this paper, interviews and questionnaires
were employed to collect the required data. The
interviews gave the researcher the opportunity
to interact with the teachers and to get their
views first-hand.The questionnaire was devel-
oped based on the five-factor mentoring model
proposed by Hudson (2007: 203), and on Lave
and Wenger’s (1991) situated learning theory.
Interviewing is the predominant mode of data
collection in qualitative research. In-depth, semi-
structured interview was used to collect data.
The use of in-depth interviews enabled the re-
searcher to get closer to the participants, all of
whom were mathematical literacy teachers. The
interaction afforded the researcher the opportu-
nity to meet with them, listen to them and note
their views, their level of knowledge and their
feelings about the subject matter of this study
(that is, the value of mentoring). Six of the teach-
ers who completed the questionnaire were inter-
viewed. Generally, the responses by the partici-
pants were largely similar. As a consequence
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the researcher ended up interviewing only six
teachers.

RESULTS AND DISCUSSION

All the participants indicated in the ques-
tionnaire that they have, in fact, received or are
currently receiving some form of professional
support from their colleagues at their work-
places. From the responses of the participants it
appears that they all have someone to assist
them in the execution of their professional du-
ties as mathematical literacy teachers. However,
these teachers usually sought help from those
they found approachable and could trust. The
key areas where assistance and support were
received included content areas to be taught,
developing learner assessments, classroom man-
agement and teaching strategies to meet learner
needs.

Twelve of the sixteen participants indicated
that they received regular assistance on key
content areas to be taught as far as the teaching
and learning of mathematical literacy is con-
cerned. This number represents about 75 per-
cent of the participants. Three of the participants,
however, indicated that they were not certain
about having received any assistance on key
content areas, and none of them claimed not to
have received any form of assistance on the key
content areas to be taught in mathematical
literacy.

The content areas mentioned here, refer to
the mathematical literacy topics to be taught as
indicated in the assessment standards. The as-
sessment standards reflect the key areas which
are supposed to be taught under a given topic.
Twelve out of the sixteen respondents (that is,
75 percent) claimed to have received assistance
on the mathematical content areas which they
are supposed to teach. This affirms the claim by
Bullough (2012) that mentoring role should ex-
tend beginning teacher’s thinking and teach
specific content and practices. In addition to
improving the professional skills of early career
teachers, Marker et al. (2014) add that mentoring
also has a positive impact on teacher retention.

The mathematical literacy teachers’ problems
with mathematical content knowledge seemed
to be varied and may have a negative effect on
their confidence in teaching the subject. The
researcher is therefore of the opinion that if the
mathematical literacy teachers are effectively
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mentored, they could improve their knowledge
and the skills required to teach the subject.

All six teachers who were interviewed indi-
cated that they approached their colleagues for
help whenever they encountered any difficul-
ties. All of the participants also said that when-
ever they needed help, their colleagues were
prepared to help them. This confirms what Nor-
man et al. (2005) found, namely that mentees
usually approached the mentor with a particular
problem to which they expected to receive a
solution.

Teachers generally sought assistance from
their colleagues on topics they found challeng-
ing. They usually needed assistance in finan-
cial calculations, particularly with calculations
involving compound interest and percentages,
as well as with shapes and measurements. The
mathematical literacy teachers unanimously
agreed that their colleagues, who teach mathe-
matics, were prepared to help them, especially
with content knowledge.

During the interview, participant B said that:

My colleague, who teaches mathematics,
has been helping me whenever | have difficul-
ties in solving some of the problems in mathe-
matical literacy, especially financial mathemat-
ics and percentages.

The participants further mentioned that their
colleagues who teach mathematics are very pa-
tient with them when they (mathematical litera-
cy teachers) ask for assistance. In fact one (par-
ticipant A) of them remarked as follows:

Whenever | approach Mr X (real name with-
held) who teaches mathematics, he is always
ready to help me even if | repeatedly approach
him with the same problem because he knows
that | am not good at mathematics and am a
slow learner.

One of the teachers (Participant C) mentioned
that:

I can say that | have gained so much from
my colleague who is teaching mathematics. For
example, I now understand how to apply the
“BODMAS” rule and understand the Pythago-
ras theorem very well. 1 now feel confident in
teaching mathematical literacy.

Four of them, however, expressed the con-
cern that some of the mathematics teachers, who
usually helped them, often had too much school
work, such as attending to their classes, and
marking students’ assignments and tests, and
could therefore not always help them. They com-
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plained that the workload of these mathematics
teachers did not allow them enough time to at-
tend to some of their problems. This situation
impacts on the regularity they were able to ask
for assistance from such teachers.

During the interview, the teachers were asked
to suggest how they thought the assistance they
received could be improved. The responses from
the teachers suggested that they valued the as-
sistance and support from their experienced col-
leagues. They therefore wanted such support
to be recognised by the schools’ authorities so
that the workloads of “their mentors” could be
reduced.

For example, participant B said:

If the School Management Team (SMT)
could reduce the workload of our experienced
colleagues by giving them fewer classes or by
taking away some of their responsibilities, they
would have enough time to spend with us.

What these teachers are saying confirms
what Lee and Feng (2007: 243-263) noted, name-
ly that mentoring is likely to be effective only if
mentors are provided with additional free time
or non-contact time. Bullough (2012) stresses
the importance of release time for mentors and
beginning teachers to meet, provision for extra
pay or special training for mentors and the ac-
knowledgement of the importance and value of
the mentor’s work.

The social interaction between the mentor
and the mentee contributes significantly to the
professional development of the mentee. In the
study, it was established that mathematical liter-
acy teachers generally do engage with their ex-
perienced colleagues. Through such engage-
ment, they also learn from their colleagues. Dur-
ing the interview, some of the participants ex-
pressed how they have benefitted from their in-
teractions with their experienced colleagues. One
of them said that:

I learned a lot from some of the informal
discussions with my colleagues on teaching and
managing a class effectively. | have been using
some of their ideas in teaching mathematical
literacy, especially that of assessing learners
during and after the lesson (Participant B).

The current study noted that experienced
teachers provided considerable assistance and
support to their newly trained colleagues who
were also required to teach mathematical litera-
cy. These included solving mathematical prob-
lems, explaining how some topics could be
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taught and how to assess learners during and
after a lesson.

The teachers noted that assessment cannot
be separated from teaching and learning in math-
ematical literacy. Therefore, while improving both
the content and pedagogical knowledge, it is
also necessary for mathematical literacy teach-
ers to be guided on lesson preparation and pre-
sentation. Moreover, they need to understand
the importance of assessment in mathematical
literacy.

The mentor plays a key role in a professional
development of the mentee. Barlin (2010) affirms
that the mentor’s effectiveness ultimately deter-
mines the kind of support given to new teachers
to make them effective in their professional du-
ties. Barlin (2010) further identifies some of the
roles of a mentor as that of an advisor, a teacher,
a role model and a friend. Some of these roles
were mentioned by the participants. For exam-
ple, during the interview, one of the participants
(Participant C) confirmed that they viewed their
experienced colleagues as friends and role mod-
els. This is how he expressed himself on this
matter:

Some of the informal conversations or dis-
cussions we sometimes have made it possible
for me to reflect on my teaching practices. |
really learnt a lot from our experienced col-
leagues (Participant C).

This agrees with other studies on the men-
toring of novice or early-career teachers. For
example, Stanulis and Floden (2009: 112-122)
conducted a study on intensive mentoring as a
way of helping beginning teachers to develop
balanced instruction skills. The expression “in-
tensive mentoring” suggests that the beginning
teachers had regular interaction with their men-
tors. Such regular interaction with their mentors
helped them to improve their instructional skills.
Lave and Wenger’s (1991) situated, or social learn-
ing theory is based largely on social interaction
and collaboration. This means that the mathe-
matical literacy teachers need to view their expe-
rienced colleagues as friends and advisors, and
more importantly, as role models. This could fa-
cilitate their regular social interaction. Thus, the
mathematical literacy teachers learned from their
experienced and knowledgeable colleagues as
they interacted with them. Such interaction
helped the mathematical literacy teachers to get
advice on the topics they were required to teach.
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The study resulted that there are no formal
mentoring programmes for the mathematical lit-
eracy teachers. These teachers usually sought
help from their experienced colleagues who they
found approachable and could trust. The fol-
lowing also came out of the study:

i) The experienced and knowledgeable math-
ematics teachers are prepared to assist the math-
ematical literacy teachers as far as the teaching
of the subject is concerned.

i) The mathematical literacy teachers have
learned some mathematical content and teach-
ing strategies from their experienced colleagues
through regular interactions.

iii) The social interactions between the expe-
rienced and knowledgeable mathematics teach-
ers and the mathematical literacy teachers have
contributed significantly to the professional
development of the later.

CONCLUSION

The study attempted to look at the value of
mentoring of mathematical literacy teachers.
Through the process of mentoring, highly expe-
rienced mathematics teachers could play a lead-
ership role in guiding the activities of mathemat-
ical literacy teachers. Such guidance could im-
prove the mathematics content knowledge of
the mathematical literacy teachers who general-
ly lack in this respect. Based on the above find-
ings, this paper concludes that a well-designed
and supported mentoring program could help in
improving the content as well as pedagogical
knowledge of mathematical literacy teachers.

RECOMMENDATIONS

Mentoring in the teaching profession has
been effective, not only in giving early career
teachers confidence in teaching abilities, but also
improve their content knowledge. The process
of mentoring also gives experienced teachers
who serve as mentors the opportunity to reflect
on, and assess their own teaching practices.

The paper therefore recommends a collabo-
rative form of mentoring. This form of mentoring
is also known as collaborative partnership,
where both mentors and mentees are consid-
ered as partners, rather than the mentor holding
a more authoritative position.



MENTORING AND PROFESSIONAL DEVELOPMENT

REFERENCES

Association of Mathematics Educators of South Africa
(AMESA) 2003. Submission to the Department of
Education on the National Curriculum Statement
Grades 10-12 and in Particular on the Mathematics
and Mathematical Literacy Statements. From <http:
/lacdemic.sun.ac.za/mathed/amesa/hearing.htm> (Re-
trieved on 24 November 2011).

Barlin D 2010. Better Mentoring, Better Teachers:
Three Factors that Help Ensure Successful Programs.
From <http://edweek.org/archive/ew/articles/2010/
03/23/27barlin.html> (Retrieved on 16 September
2014).

Brill JM 2001. Situated Cognition. In: M Orey (Ed.):
Emerging Perspectives on Learning, Teaching and
Technology. From <http://projects.coe.uga/epltt/in-
dex/situatedcognition> (Retrieved on 5 October
2011).

Bullough RV 2012. Mentoring and new teacher induc-
tion in the United States: A review and analysis of
current practices. Mentoring and Tutoring: Part-
nership in Learning, 20(1): 57-74.

De Vos AS 2002. Research at Grass Roots for the So-
cial Sciences and Human Science Professions. Pre-
toria: Van Schaik.

Hudson P 2007. Examining mentors’ practices for en-
hancing pre-service teachers’ pedagogical develop-
ment in mathematics and science. Mentoring and
Tutoring: Partnership in Learning, 15(2): 201-217.

Lave J 1988. Cognition in Practice: Mind, Mathemat-
ics and Culture in Everyday Life. Cambridge UK:
Cambridge University Press.

Lave J, Wenger E 1991. Situated Learning: Legitimate
Peripheral Participation. New York: Cambridge
University Press.

515

Leedy PD, Ormorod JE 2005. Practical Research: Plan-
ning and Design. Upper Saddle River, NJ: Pearson
Meril Prentice Hall.

Lee JC, Feng S 2007. Mentoring support and the pro-
fessional development of beginning teachers: A Chi-
nese perspective. Mentoring and Tutoring: Partner-
ship in Learning, 15(3): 243-263.

Marker K, Mitchall A, Lassister SM 2014. Doing more
with less: How to maintain the integrity of begin-
ning teacher support programs. Journal of Cases in
Educational Leadership, 16(1): 73-81

Mthethwa TM 2007. Teachers’ Views on the Role of
Context in Mathematical Literacy. A Research Re-
port. Submitted to the School of Science Education
in the Faculty of Science, University of the Witwa-
tersrand, Johannesburg, in Partial Fulfilment of the
Requirements for the Degree of Master of Science.

Norman PJ, Feiman-Nemser S 2005. Mind activity in
teaching and mentoring. Teaching and Teacher Ed-
ucation, 21: 679-697.

Owusu-Mensah J 2013. Mentoring as a Professional
Development for Mathematical Literacy Teachers in
the Greater Taung Area. PhD Thesis, Unpublished.
Pretoria: University of South Africa.

Programme for International Student Assessment
(PISA) 2000. Organisation for Economic Coopera-
tion and Development. OCED: Paris.

Quan-Baffour KP 2010. Mentorship: A critical inno-
vative strategy to improve teaching in a changing
mentorship didactic environment. Journal of Inno-
vative Education Strategies, 1(1): 93-103.

South Africa Department of Education 2003. National
Curriculum Statement, Grades 10-12, Mathemati-
cal Literacy. Pretoria: Government Printer.

Stanulis RN, Floden ER 2009. Intensive mentoring as a
way to help beginning teachers develop balanced
instruction. Journal of Teacher Education, 60(2):
112-122.





