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ABSTRACT

This study focused on teachers’ views on the rblatext in Mathematical
Literacy. The study falls within a constructivisiifnework. The research
method used was a case study involving two teachaesdata for the study
was collected from teachers through semi-structunéerviews and was
collected from learners through mathematical ldgreasks. In the analysis
of the research data, five issues are identified discussed: They are
concerned with (a) the balance between contentantkxt, (b) the relation
between context and access to mathematics, (3 ekween context and
interest, (d) context and language and (e) contexta barrier in
mathematics. The study concludes that real liféeodns very important and
useful in teaching and learning mathematics. Howetsachers need be
careful in selecting context because inappropréetext can become a
barrier to learning. The report concludes with regendations for

classroom practice, teacher education and furédssarch
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CHAPTER ONE: INTRODUCTION

The study investigated the role of the contextsnathematics with special reference to
Mathematical Literacy (grade 10). The purpose & #tudy was to determine the
teachers’ views on the role of contexts in math@satn this chapter, a statement of the
research problem and critical questions are predertiso presented are the motivation

of the study and an outline of the research report.

1.1 Statement of the research question and criticguestions

The general question for this study was: What & rble of context in Mathematical
Literacy? The study was guided by the followingdical questions:-
1.1.1 What are views of grade ten teachers ondleaf contexts in Mathematical
Literacy?

1.1.2 What informs teachers’ views about the réleomtexts?

1.2 Motivation for the study to be undertaken

1.2.1 Why choose this topic?

When South Africa became a democratic country i@4]19ransformation and many
changes were made in all departments includinglépartment of education, to meet the
ideals of the new constitution of the Republic olifh Africa Act 108 of 1996. The new
curriculum, which is Outcomes based, has been doted in South Africa and it
includes the Revised National Curriculum Staten{@NCS) in the GET Band (grades
R-9) and National Curriculum Statement (NCS) in Bl Band (grades 10-12). In the
National Curriculum statement grades 10;I#2w subjects have been introduced which
were not offered in the old curriculum (NATED 55@)athematical literacy is amongst
the new subjects that have been introduced in HEE lband. As from January 2006, it
was made compulsory that every learner should thereMathematics or Mathematical
Literacy at grade 10 (2006), grade 11(2007) andeyi&2(2008).



1.2.2 Mathematical Literacy as a new subject

Mathematical Literacy has been introduced in thetlsd\frican Curriculum as a subject
in grade 10 in 2006 for the first time. Christiams®006:6) notes that mathematical
literacy internationally, refers to the competemd¢andividuals. Christiansen (2007:91)
further notes that in South Africa, mathematictrhcy refers both to a school subject
and to the competency of individuals. Accordinghte Department of Education (2003):
Mathematical Literacy provides learners with an @mass and understanding of
the role that mathematics plays in the modern wadvldthematical literacy is a

subject driven by life-related applications of neatfatics (p.9).

According to DoE (2003) the inclusion of Mathemaltititeracy as a compulsory subject
in the Further Education and Training (FET) curica will ensure that future South

African citizens are highly numerate consumers @thematics. Christiansen (2007)
argues that there are two main reasons for thedattion of Mathematical Literacy as a
school subject for South Africa. According to Chiaasen (2007) the reasons were: to
reach the 200 000 learners leaving Grade 12 yeathout mathematics a every and 200
000 learners who fail mathematics in Grade 12 ewewr; and was to teach learners
competencies and knowledge which would be in lirigh whe overall intentions of the

NCS. These reasons are supported by VenkatakrishmdiGraven (2006) who contend
that the introduction of Mathematical Literacy imetFET was aimed at increasing the

number of students taking mathematical courseb kzvals.

There are four important abilities that Mathemadtlaéeracy aims to develop. The DoE
(2005a: 8) specifies the following:
(i) The ability to use basic mathematics to solve maisl encountered in everyday
life and in work situations.
(i) The ability to understand information representetchathematical ways.
(iif) The ability to engage critically with mathematigatlased arguments encountered
in daily life.

(iv) The ability to communicate mathematically.



Bowie & Frith (2006) value the importance of Matledioal Literacy in the new
Curriculum. They assert:
Mathematical Literacy has the potential to providarners, who previously did
not continue with mathematics beyond grade 9, waibess to the kind of skills

that are crucial in order for them to participateamingfully in the modern world
(p-29).

The above descriptions of the concept of mathemiditeracy clearly indicate that it is
an important subject that has the potential to eodahe competencies and abilities of
learners leaving the school system. It is therefomgortant to know how teachers and
learners cope with this subject. The question dsote far teachers are prepared to teach
this subject is an issue of many discussions abdtds. It is therefore essential that the

teaching of this subject must endeavor to meeptimpose of this subject.

1.2.3 Why focus on contexts in Mathematical Literag?

Teaching and learning in the new curriculum (NGShiore driven by Outcomes, such as
Developmental Outcomes (DO), Critical Outcomes (@@J Learning Outcomes rather
than content as it was the case in the NATED 53%fatdum, (DoE , 2003). For instance,
Learning Outcome 1 in Mathematical literacy Mumber and operation in contéxit is
indicated in the subject statement for mathemaliahcy that:
Contexts are central to the development of Math=lakiteracy in learners. It
by its very nature requires that the subject béesban lives of the learners (DoE,
2003:42).

There are several studies that have been carriegnotontexts in mathematics education
such as Blinko (2004), Cooper & Dunne (2000); CwoofeHarries (2002; Sethole
(2004), Chacko (2004), Zevenbergen, Sullivan, & Bley (2002) and Boaler (1993).
My interest to study teachers’ thinking on the ratel views on contexts in mathematical
literacy in particular, has been motivated by adgteonducted by Julie (2006) on
“Teachers’ preferred contexts for Mathematical kitgr and mathematics for action

The study on teachers’ preferred contexts for rmatteal literacy and mathematics for



action was carried out not only to find out whatdieers prefer for learners to deal with in
mathematical literacy but also to get sound reasontheir preferred contextual issues.
The present study differs from Julie’s study beeatmvestigated teachers’ views on the
role of context in Mathematical Literacy and whabrms their views.



CHAPTER TWO: FRAMEWORK AND LITERATURE REVIEW

2.1 Theoretical framework

A theoretical framework provides lenses to viewhemomenon under study. The way
people respond or make their arguments or viewitye&@ informed, explicitly or
implicitly, by their epistemological or philosophicpositions. This study focused on the
views of teachers on the role of contexts in Mathairal Literacy. The theoretical
construct by which this study was informed advogatbe role of contexts in
mathematics. Mathematical Literacy posits thatdaching and learning Mathematical
Literacy learners will be provided with opportuagito engage with real-life problems in
different contexts, and so consolidate and exteadicb mathematical skills (DoE,
2003:43). The new curriculum in South Africa puts tearner and his/her experiences at
the centre of the learning process. There is ataais/ist perspective underpinning this

way of viewing learning in the new curriculum.

According to Ismat (1998), constructivism is a theof learning which offers an
explanation for how human beings learn. Cannelld Reiff (1994) assert that in
constructivism individuals construct their own nemderstandings or knowledge through
the interaction between what they already know betieve and ideas, events, and
activities with which they come in contact. Von &dasfeld (1987) defines
constructivism as a theory of knowledge and corgdhdt a constructivist view involves
two principles, these are: active construction wdwledge by a learner and coming to
know as a process of adaptation based on and otlgstaodified by the learner’s

experience of the world.

Ernest (1989) maintains that constructivism is nthean a theory of learning. He argues
that children construct their knowledge of mathecsabver a period of time in their own,
unique ways, building on their pre-existing knovgedp.151). This view is supported by
Simon & Blume (1998), who maintain the idea of abdearning constructivism. They
argue that students in constructivist classroontgige opportunities for understanding



mathematics and create mathematics and deterrsimalitlity. Chacko (2004) conducted
a study on the solution of real-world and standamablems by primary and secondary
school students in Zimbabwe. She aligned her stutly constructivism. She notes that
in constructivist approach, the learner is an acparticipant in the learning process,

constructing knowledge through social interactioggotiation and cooperation (p.11)

Constructivist theory matches well with this studg, it embeds learning in realistic and
relevant contexts (Honebein, 1996). A construdtipierspective has been used in this
study to examine teachers’ views on the role otexinin Mathematical Literacy and to
examine what informs these views. In this studgnstructivist theory provides a
framework in which teachers’ views of the role ohtexts are analysed and interpreted.

Two key aspects of constructivism form the basiawdlysis and interpretation of the

findings:-
)] Knowledge constructed by human mind as a result pofvious
experiences/prior knowledge,
i) Knowledge constructed by human mind as a reswudboial interaction.

Central to this study is the assumption that thg tgachers view the role of contexts in
mathematical literacy is bound to be shaped byrtkeowledge and experiences of
mathematical literacy, in addition to the way théaemselves understand what this
subject means for themselves and for the learndisir classrooms.

A theoretical framework on contexts in Mathematit#dkracy and understanding has

been developed and discussed below.

2.1.1 Contexts and understanding

Van Den Heuvel-Panhuizen (2005) provides two difér meanings for the term
‘context’. The first meaning of the context is fleaning environment; this includes both
the different situations in which learning takeaga. The second meaning of the context
is a characteristics of a task presented to thedealn the context of this study, the term

‘context’ has been used to refer to the charatiewn$ the mathematical task.



Putting questions in to a context can go a long twaypake abstract ideas more
meaningful (Tandi Clausen-May, 2001 in Blinko 2()4:

While there are different types of contexts in Mattatics, Du Feu (2001) identifies the
following five categories or types of contexts: $hadypes of contexts are also appearing
in Mathematical Literacy curriculum.

(1) Context-free,
These include simple questions with one-step aetimtomputations (e.g. 5 — 2) to long
multifaceted proofs. These can be viewed as realtegts where the context is
mathematics.

(i) real,
These are real contexts with real problems. Thewlwe real names of individual,
institutions, organisations or product (e.g. a tjpescan be set based on the data
obtained from Telkom about telephone call chardgesarners can then interpret data
given to make relevant calculations)

(i)  cleaned,
These are similar to real contexts, but the onfigdince is that the mathematical model
has been simplified in order to make the questmessible to the user (e.g. a distance
between Johannesburg and Durban is 550 km. How Vailigt take for a car from
Johannesburg to reach Durban if a car travels @Gitriith?). In this example it is assumed
that the car will move at a constant velocity @pective of road blocks, robots, traffic
etc)

(iv)  parable
These are fictitious contexts. Names used in thesgexts are not real (e.g. John Mathe
has R90 00 to invest. He has chosen one relats&ly investment fund that has an
annual return of 10% and another, riskier, one tast a 15% annual return. How much
must he invest in each fund if he would like tore&10 00 in one year from his
investment?)

(v) Contrived.
These contexts are invented to fit a particularhmaiatical point, irrespective of how
appropriate these are to the real life. In mosesa®me may have a context which has



been constructed with no reference to the realdvorlis in conflict with it (e.g. Thabo
buys cattle and sheep at a total price of R5 3&btlys 100 animals, the cattle at R73
each and sheep at R25 each. How many of each kmtidrbought?). This problem can

be solved mathematically but in real life situatymu cannot buy a sheep for R25-00.

Du Feu further notes that ‘by setting mathematiasontext, the student is encouraged to
accept the consequences of the context’ (p3). Suchaim is further supported by
Mudaly (2004) who contends that besides the ideshowing learners how mathematics

is related to the real world it also serves toease interest in the subject matter (p.37).

Boaler (1993) who also seems to support the userdexts in mathematics discusses the
role of contexts in a mathematics classroom. Shaear that the context in which the
mathematics is placed seems to be a factor inrdeterg mathematical procedure and
therefore performance. She contends that usingwedd, local community, and even
individualized examples which students may anabuzeé interpret, is thought to present
mathematics as a means with which to understanityrgal3).

Nicol and Crespo (2005) also emphasise that ‘thetests in which mathematics is
studied play an important role in helping studamiglerstand not only how, when, and
why particular concepts, procedures, and skills @ed, but also what makes them
significant and worth knowing (p.240). Zevenbergein al. (2002) reflect on their
experiences on the role of contexts in mathematies, suggest that the use of contexts

in mathematics education can enhance the learomipé learners (p.1).

The arguments presented above indicate that caentext mathematics promote
understanding. The following points are mentioned:

)] Context makes mathematics meaningful and accessible

i) Context increases learner’s interest in mathematics

1)) Context enhances learning for the learners.



2.1.2 Links between contexts in Mathematics and s in Mathematical Literacy

An assumption is made that contexts may also prerootfacilitate understanding in
Mathematical Literacy. Various contexts are usedViathematical Literacy to attain
Learning Outcomes (LO’s) Assessment Standards {&SYlathematical Literacy. These
contexts are related to the principle of Nationairr@ulum Statement (NCS) such as
issues arise in health (HIV/AIDS), human rights;lusivity, environmental and socio-
economic justice (DoE, 2003). Specific contextd #r@ used in Mathematical Literacy
have been identified in Teacher Guide DocumenMathematical Literacy (DoE, 2006),
see table 2.1. Most of these contexts match withsdhthat were identified by
mathematics educators from South Africa, Zimbabwganda, Eritrea and Norway (Julie
and Mbekwa, 2005:33).

Table 2.1 Examples of contexts that are used in Ma¢matical Literacy

communications

Main  Cluster  of | Clusters and examples
contexts
Health Contexts that deal with HIV/AIDS issues and Bodydslindex (BMI)
» Contexts deal with banking related issues such @ouats (eg
Finances Mzansi), investment, loans, interest (simple andmound) and ATM's
» Contexts that deal with marketing related issueh saas income an
expenditure, selling price, profit, and breakingmev
» Contexts that deal with budgeting
Municipal tariffs Contexts that deals with water, electricity andeege costs (monthly charge
Transport and » Contexts that deals with Telkom telephone cardscradges and ce

phones;

Contexts that deals with mailing or mailing (ordinand fast mail
envelope sizes and postcard etc.

Contexts that deals with travelling e.g. a triphashosholoza Meyl

Sports Contexts deals with Soccer World Cup (soccer stadand tickets) ang
Athletics
Mathematics Contexts that deal with mathematics content likedr equations and algebrz
graphs
* Contexts that deal with baking and cooking.
General « Contexts that deal with bicycle gears

c



Adopting van den Heuvel-Panhuizen’s second meaningontexts, the contexts of
Mathematical Literacy presented in Table 2.2 fathi those categories of contexts in
mathematics described by de Feu (2001). The fatigvexercises were taken from
Teacher guide for Mathematical Literacy (DoE, 2088) are context-free (according to
de Feu, 2001), see table 2.2 below:

Table 2.2 Context-free question

Solve for a
(@ 2Xa-5=19
(b) 2 X (a+5)=18
(c)6+2Xa=21
(d) (a+4)2=24

There are also tasks in Mathematical Literacy tlaat be categorized as real context task,

cleaned and parable context task, see an examgable2.3 below (DoE, 2006: 40).

Table 2.3 example of real and cleaned context quéest

Deposit amount R300 | R400| R500 R600 R700 R800
Mzansi transaction

fee R8,00 | R8,00 | R8,00 | R8,00 | R8,00 | R8,00
Bronze transaction
fee R5,59 | R6,12 | R6,65 | R7,18 | R7,81 | R8,24

Q. Up to how much cash can you deposit into a bronoeaunt at the bank
and pay less in transaction fees than for the capending transaction with
an Mzansi account?

It is noted that while there are different contetktat are used in Mathematical Literacy
but all these contexts can be categorized intcetlsagegories identified by de Feu (2001).
It follows that contextual issues that may be fooeigded in Mathematical Literacy may
differ from those in Mathematics but there is linktween contexts categories in both

Mathematics and Mathematical Literacy.

10



2.2 Literature review

Literature reviews add much to an understandinthefselected problem and help place
the study in a historical perspective (Schumach&damillan, 1993)The present study
intended to answer two specific questions: (i) wdratviews of grade ten teachers on the
role of contexts in Mathematical Literacy? (ii)Whatorms teachers’ views on the role
of contexts in Mathematical Literacy? The reviewtlad literature for this study is guided

by these research questions.

2.2.1 Contexts in Mathematical Literacy

The first critical question concerned exploringcteers’ views on the role of contexts in
Mathematical Literacy. A review of the South Afnmcdournals indicates that research in
mathematical literacy is just emerging. This is tlu¢he fact that Mathematical Literacy
as a subject in the South African curriculum hasnbatroduced just a year ago in 2006.
Recently, there are studies that have been doSeuth Africa on Mathematical Literacy
(see, Webb and Webb, 2004; Julie and Mbekwa, 2008ial & Bishop, 2006;
Christiansen, 2006; Mbekwa, 2006; Bowie and F&006; Frith & Prince, 2006; Brown
& Schifer, 2006; Vithal, 2006; Julie (2006) and Venkatsikan & Graven, 2006).

Mbekwa (2006) studied teachers’ views on Mathemhticiteracy and on their
experiences as students of the course. This stady umdertaken at the University of
Western Cape with a class of 32 in-service teaclhbshad completed six months of an
Advanced Certificate in Education (ACE) course iratNematical Literacy in 2004.
Evaluation questionnaires were used to collect. ddeticipants (Teachers) were asked to
respond to the question on their common sense ptioneof Mathematical Literacy. The
study reveals two important findings about teacheesws: (i) the view which regards
Mathematical Literacy as that type of mathematlwst tfinds application in people’s
lives; (ii) the view that Mathematical Literacy assimplified or an easier version of the
mathematics that learners do at school (p. 29). fthdy also reveals that there is a

common agreement amongst teachers that Mathemhbiieedcy has to do with real life
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application of mathematics; however, the study du#gpresent any findings on teachers’

views about contexts in Mathematical Literacy.

Christiansen (2006, 2007) presents an importantysisaof the issue of Mathematical
Literacy as a school subject. Christiansen (2006riogates two ways in which the
Mathematical Literacy curriculum justifies itselistly, it is through claims of utility and
secondly through claims that it will provide leam&vith awareness and understanding of
the role that mathematics plays in the modern w@pld6). She further distinguishes
different perspectives on Mathematical literacynedy with respect to their proclaimed
goals and their views on its context relatednessitaatedness (Christiansen, 2007:91).
She argues that the goals of Mathematical Liteeytheoretical rather than practical.
Christiansen (2007:91) writes:
The curriculum is saturated by the myth of mathérsattility to everyday
practices, while the curriculum is largely orgamizaround mathematics-
mathematics which is often not utility in everydpsactices. Yet many of the
contexts invoked are too simple to get insight intamplex phenomena or to
handle complex problems.
Christiansen (2006) argues that although contestsf@aregrounded in Mathematical
Literacy, Mathematical Literacy content is distiganathematical (p.10). She contends
that teachers of Mathematical Literacy must posserigh mathematics knowledge for
them to cope with the demands of teaching Mathexaldtiteracy. She asserts that:
A teacher of Mathematical Literacy would have t@krenough mathematics and
enough about applications of mathematics, misusasmthematics, and effects of
using mathematics to further learners’ awarenessuwanderstanding of the role
that mathematics plays in the modern world, hekritdevelop the ability and
confidence to interpret and critically analyze saficipolitical and practical
situations using mathematical skills transferredmfrone context to another
(Christiansen, 2007:101).
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Christiansen presents important arguments and shesu relevant issues about
Mathematical Literacy but very little has been saidout the role of contexts in

Mathematical Literacy.

Venkatakrishnan and Graven (2006) studied ovewaplscontrast between Mathematical
Literacy in South Africa and Functional MathematiosEngland. Their study reveals
among other things; that in both subjects/coursephasis is on the use of relevant,
realistic and increasingly complex contexts, intetipg texts, modeling situations and
problem solving. They found that integration of mxt and content is also emphasized in
both subjects/courses. Venkatakrishnan and Graeerever argue that documents (for
Mathematical Literacy) are not clear about theessiucontexts. They write:
It would appear that there are mixed messages rwithe Department of
Education’s documentation for Mathematical Litera¥yhether educators will
give more emphasis to context-specific problemisglusing mathematics, or to
the mathematics involved in solving contextual peals remains unclear at this
stage.
While Venkatakrishnan and Graven (2006) acknowldtige contexts are emphasized in
Mathematical Literacy, their study does not revealch on the role of context in

Mathematical Literacy.

Bowie and Frith (2006) conducted a study on corsebout Mathematical Literacy
curriculum. Their study focuses on the importanck distinguishing between
mathematics and Mathematical Literacy. They explamong the other things the
difficulties and importance of a proper understagdiof contexts used to teach
Mathematical literacy. They draw largely from thekperience of material development
to argue that develop Mathematical Literacy makeiigproblematic because in order to
mathematise a context one needs to have a goodstmuding of the context itself
(p-33). Bowie and Frith (2006) further argue tMdthematical Literacy teachers will
face many challenges to teach Mathematical Literasythey are required to understand
more than mathematics (content) but also varioustests used in Mathematical

Literacy, such as HIV/AIDS, financial issues, maggs, voting systems etc.

13



It appears that although Bowie and Frith apprecih&e inclusion of some contextual
issues like personal finance in Mathematical Litgrdhey raise concerns about learners’
understanding of contexts. They argue that botbhts and learners need to develop a
good grasp of different contexts used in Mathemabtitteracy. Such concerns are noted
in Vithal (2006) who writes:
A particular challenge in teaching and learningcoftextualized mathematics is
that the teacher has to ensure that neither ledrnerderstanding of the

mathematics or that of the context gets comprom(gpd40-41).

As can be seen, Bowie and Frith’s study discussegorntant issues concerning
Mathematical Literacy, but it does not empiricgbisesent teachers’ perspectives on the

issue of contexts in Mathematical Literacy.

The study by Julie (2006a) on teachers’ prefermdexts for Mathematical Literacy and
mathematics for action was carried out not onhfibal out what teachers prefer for
learners to deal with in mathematical literacy &isb to explore reasons for the contexts
they preferred. The study sample consisted maihljeachers attending a continuing
professional development teacher education courge dJniversity of the Western Cape
and other teachers in the Western Cape (n =14%stipmnaires were used to collect
data. Teachers were given twenty items and theythaddicate their preferences on a
four-point scale with ‘1’ indicating strongly disage and ‘4’ strongly agree. They were
also requested to select three of the items thaydwefinitely prefer for use as contexts

and three they would least prefer and reasoniér thoices.
The results showed that teachers consider sitisafrom the background of learners and
those that will not conflict with teachers’ persbpadagogical ideologies as important

and useful contexts to be used in Mathematicakadg

Julie (2006b) discusses constructs emanating fraiterature linked to what the goals

of Mathematical Literacy should be. He identifiegl aliscusses the following constructs:
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the teachability of Mathematical literacy, Matheroalt Literacy and an action
component, the dilemma of contexts for Mathematigi@racy and resilience of people’s
gualitative improvised strategies to solve quanti¢adilemmas (p. 62). One of these
constructs (i.e. the dilemma of contexts for Mathgoal Literacy) is particularly
relevant to the present study. Julie argues thatetermine which contexts to use in
Mathematical Literacy is a complex issue. JulieD@f) 67) asserts:
The crux of the question of desirable contextseafed in Mathematical Literacy
Is a major dilemma facing mass schooling and edutaand can be captured as
“what are the contexts and situations within whmthool-learning activities
should be embedded so that they will appeal tdealiners to be constructively

engaged in the learning to be fostered by thestexturally-embedded activities?

Julie considers a situation in which a teachertbatecide on the relevant contexts to be
used in teaching Mathematical Literacy as a dilemhi@ arguments being presented by
Julie are appropriate. For instance, in a clasghich students come from different socio-
economic background or environment, a teacher rsaycantexts that are not relevant to
one group of students, while being relevant todtieer group and vice visa. He further
contends that teaching Mathematical Literacy is endtifficult than teaching
mathematics. Julie’s study does not fully presamytfandings on the teachers’ responses
on contexts used in Mathematical Literacy.

It is noted that there are some gaps in the lileeaion the issue of contexts in
Mathematical Literacy, in particular teachers’ véevon the role of contexts in
Mathematical Literacy. A need for a further resbhaon teachers’ views on the role of

contexts in Mathematical Literacy was recognized.

There are studies carried out in South Africa abdbad, that focus on contexts in
Mathematics. In most studies that have been caaugdthe focus is on the role of real
world problems for learners to achieve mathemdtese, for example, Nicol & Crespo,
2005; Chacko, 2004; Van Den Heuvel-Panhuizen, 200%jaly, 2004; Blinko, 2004;

and Yosh,Verschaffel, and Corte, 1997). While iingportant to note that these studies
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provide important findings on the role of contextsnathematics, it is observed that in
most of these researches, little is said abouthtFat views on the role of contexts in

mathematics.

Blinko (2004) studied contexts in Mathematics byaiving fourteen Year 5 pupils from

four different schools. The children chosen werawarage ability as determined by their
teachers. The aim of the study was to determin@xhkent of the influence of context, in

particular illustrations in questions. Four setsqokstions were prepared to show the
learners. Each set contained 5 or 6 questions inatimd out of context. The questions
were presented to each child in random order aeg wWere asked whether or not they
thought they might want to do the questions. Tlaeners sorted the questions in order of
their preferences. It was found that learners prefiequestions set in context, in this case
questions with illustrations. Blinko (2004) argubat the friendlier a question looks, the
more accessible it seems to the children. Theystuolvides perspectives to view the role

played by contexts in promoting mathematical actreents to the learners.

Some studies however, have shown that using ofegtsmitin mathematics does not
always promote mathematical proficiency in the neas (See, for example Yoshida,
Verschaffel and De Corte, 1997; and Verschaffel, ©arte, and Borghart, 1997).
Yoshida et al. (1997) conducted the a study whiomgared Japanese and Belgian
elementary school pupils’ activation of real wokidowledge during the understanding
and solving of arithmetic word problems in schoohtext. The findings of the study
reveal that both Japanese and Belgian children lsstrong tendency to neglect
commonsense knowledge and realistic consideratthngng their solution of word
problems. This implies that context did not plays@nificant role in promoting
mathematical thinking to the pupils. Similarly, the study on pre-service teachers’
conceptions and beliefs about the role of real-av&rlowledge in mathematical modeling
of school word problems, the results revealed @ngttendency among student-teachers
to exclude real-world knowledge from their own sgmeous solutions of school word
problems as well as from their appreciations of pheils’ answers (Verschaffel et al.,
1997).
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Sethole (2004) in his case study describes theriexpes of two teachers, Bulelwa and
Kevin, who attempted to take on board the notiorningbrporating the everyday into
mathematics. The aim of study was to highlight diéerent ways in which teachers
handle the expectations of using contexts to teaathematics; and to reflect on reasons
why they handle the contexts (in the teaching afheaatics) in the way they do. Sethole
found that both teachers attempted to incorpota¢eelvery day into the mathematics
teaching. However, Bulelwa used Aids as a contadtfaregrounded the social concerns
over mathematics while Kevin foregrounded mathersaikills over social concerns. It is
evident that both teachers had different views fwn role of contexts in mathematics.
Drawing from Bowie and Frith (2006) who contend ttithe Mathematical Literacy
curriculum looks too much like Mathematics, assuorptis made that Mathematical
Literacy teachers have different views on the adleontexts in Mathematical Literacy,
and have different views on how to use contexteaching and learning of Mathematical

literacy.

2.2.2 What informs teachers’ views?

The second critical question for the research Wésat informs teachers’ views about the
role of contexts in Mathematical Literacy? Thesean assumption being made in the
above question that the way the teachers view d¢hee af contexts in Mathematical
Literacy should be informed by amongst other thjniipeir experiences, knowledge,
training that includes in-service training and pe philosophies or beliefs. Below, |
discuss teacher knowledge, beliefs and views asortapt aspects in teaching and

learning

Teacher knowledge in mathematics has been thectubjedebates and discussion (see
Ball, Lubienski and Mewborn, 2001; Shulman, 1987odée, 2001; Brodie and Long,
2004; and Hill, Rowan; and Bell, 2005). Shulman8@Poutlines seven categories of

knowledge namely: Content knowledge; general pegiagb knowledge; curriculum
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knowledge; pedagogical content knowledge; knowleddgethe learners and their
characteristics; knowledge of educational contekispwledge of educational ends,
purposes, and values; and their philosophical @tdrcal grounds.
A study by Hill et al (2005) on effects of teachaermthematical knowledge for teaching
on student achievement revealed that teachers’amettical knowledge was significantly
related to student achievement. It is evident tbather knowledge, pedagogical content
knowledge (PCK) in particular, is imperative fostor her practices. However, Ernest
(1994) argues that knowledge is important, butaha is not enough to account for the
differences between mathematics teachers. He notes:

Two teachers can have similar knowledge, but wbie teaches mathematics

with a problem solving orientation, the other hasae didactic approach.

Ernest’'s argument suggests that it is more thanfamg of knowledge e.g. PCK; that
informs classroom practice, there are other coutinily factors like beliefs. Attempts
have been made to investigate the effect of teathmliefs, views and attitudes on
classroom practice (see, Barnes, 1992; Hamptor4;1®8Ison & Cooney, 2002; and
Web and Webb, 2004). Considering teachers’ vievediels and attitudes; and what
informs their practice, Hildebrand (1999:9) maintithat ‘teachers’ pedagogical
practices are informed by the learning models tigy as referents.” When considering
the frames of reference that influence teacherattme, ‘of central importance is the
teacher’'s conception of what constitutes learnBgrfes, 1992:20). In support of the
above claim, Hampton (1994) notes that teacherdiefeeor personal constructs

determine how they approach their teaching.

With regard to impact of teachers’ thinking andidéfs| Andy Hargreaves and Michael
Fullan in Yero (2002) make a claim that it is wiedichers think, what teachers believe
and what teachers do at the level of classroomultiatately shapes the kind of learning
that young people get. This claim suggests strmkg between teachers’ beliefs or views
and teachers’ practice. Webb and Webb (2004) siuflestern Cape teachers’ beliefs of

the nature of mathematics. Their study investigaeshmple of Eastern Cape teachers

beliefs about the nature of mathematics; how suwglfefs were linked these teachers’
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beliefs about teaching and learning; and whethpowsed beliefs were demonstrated in
classroom practice. The results show that the qyaating teachers’ espoused beliefs of
the nature of mathematics tended to be innovasind, correlated with innovative views
of teaching and learning. The study however, revdet these views were not reflected

in their practice.

The literature that was reviewed presents diffeqgrspectives about the contexts in
mathematics and Mathematical Literacy. These peti@s can be summarized as it
follows:

» Contexts facilitate teaching and learning;

» Contexts affect teaching and learning;

* A dilemma (for a teacher) in choosing appropriateéetevant contexts and what

to foreground, whether social concerns or matheralgpiroficiency.

The literature presents different perspectives dmatwnforms teachers’ views. These
perspectives are:

* Teachers’ knowledge;

e Teachers’ personal beliefs

* Academic and professional experiences

These perspectives about the role of contextseamhers’ views necessitated the need to

investigate teacher’s views on the role of contextlathematical Literacy.
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CHAPTER THREE: RESEARCH DESIGN AND METHODOLOGY

3. Introduction
This chapter presents the research design andrchseeethodology that was used in
conducting the study. | used a qualitative approease study that involved grade 10
mathematical literacy educators. According to Wetcland Shebilske (1989) the
advantage of a case study is that it is a convemnethod of gathering information in a
short time. Bell (1993) confirms this when he wsite
The case study is particularly appropriate for watlial researchers because it
gives an opportunity for one aspect of a problenbaostudied in some depth

within a limited time scale (p 8.)

According to Opie (2004), a case study does noessarily require many subjects or
participants to be involved in the study; it mayalve one participant, class or a school
but, still obtain rich data. Given the advantagés @ase study, a case study was an
appropriate research design to be used; and agaisidering the statement of my
research problem and critical questions on the yiefsteachers on the role of contexts in
mathematical literacy, a case study method wasenhdelevant to afford opportunities to

carry out an in-depth study within a short time.

3.1 Context of the study and selection of the case

The focus of the study was on the teachers’ viewthe role of contexts in Mathematical
literacy, with a special reference to grade 10 Mathtical Literacy. The study involved
two educators from two different schools in the @ai District of Kwa-Zulu Natal
Province. A non-probability sampling, specificapyrposeful sampling was used in the
selection of the participants. Schumacher and Migam({1993) note:
In purposeful sampling (sometimes called purposjudgment, or judgmental
sampling) the researcher selects particular elesrfemin the population that will
be representative about the topic of interest (awd)}the basis of researchers
knowledge of the population, judgment is made alwhith subjects should be

selected to provide the best information to addilesgpurpose of the research
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They further assert that purposeful sampling uguadlsures high participation and that
receipt of needed information is less costly antetconsuming.

At the time of the study, in KZN, grade ten(10)theanatical literacy teachers were
involved in two types of training programmes, on&ickh was run by the KZN
Department of education (compulsory for all graeie €ducators) NCS Mathematical
literacy and the one run by the Nelson Mandela ofstlitan University ACE
(mathematical Literacy). The NCS mathematical ditgrtraining is run for one week and
ACE program is designed for two years. Drawing franmy knowledge of the
mathematical Literacy teachers in the district,elested the potential teachers to be
involved in the case study. Having participatedeacher training programmes (as KZN
Province NCS facilitator), | was able to identifyd teachers who had shown interest in
Mathematical Literacy and interest to participatetihe study. For the main study |
selected one teacher who attended the NCS Mathmahatteracy training (workshops)
only and the other teacher who attended both NGISA@E programmes. | selected two
for the pilot study and the other one was seledtethe event that one participant
withdrew his participation. Fortunately, all paipants had no problem in participating

actively in the project.

3.2 Instrument for data collection

Opie (2004: 8) points out that research which sdeksbtain softer facts, and insights
into how an individual creates, modifies and intetp the world in which they find
themselves, an anti-positivistic approach, wouldoley qualitative techniques. In this
case interviews and participant-observation woutipminate Opie suggests the use of
interviews and/or participant observation as tistruments for data collection in the case
study. For this study, interviews are the primaoyrse of data collection. Interviews
have many advantages than any instrument for dallaction. Interviews with the
teachers can be conducted at any time, on the wdgekeliday and even after school as
long as there is an agreement between intervienetirdgerviewee. Sax (1979) describes
the interview is more than exchange of small thilt) it represents a direct attempt by
researcher to obtain reliable and valid measurdiseriorm of verbal responses from one
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or more respondents. Sax further outlines the adgas of interviews. He asserts that
interview is useful in collecting personal inforneat, attitudes, perceptions or beliefs by

probing for additional information (pp.232-233)

Amongst other advantages of interview as the megrapriate instrument for data
collection compared with other instruments like sfiennaires is that it allows the
participant to describe what is meaningful or intaot to him or her using his or her own
words rather than being restricted to predetermic&ggories. Thus participants feel
more relaxed and candid. | argue and foregrounartbet of the interview as a research
instrument that it allows for greater depth thameotmethods of data collection. It can be
argued that interviews allow the interviewer tolgerdor more details and ensure that the
interviewees are interpreting questions the way there intended.

The success of interview however, depends on tilks slsed by interviewer. Guion
(2001) points on the important skills and attrilsufer the interviewer that a skilled
qualitative interviewer should be someone who gead listener, able to notice and react
to nonverbal clues, flexible, open minded, and imgllto release power and control

(p-2).The skills mentioned were demonstrated inrkerviewing process for this study.

Bondy and Maunders (1999) identify four forms ofearch interview in qualitative
research, namely standardised, unstructured, gemsiigred and focus group interviews.
| identified semi-structured interviews to be mssitable for this study. Semi-structured
interviews fall between structured and unstructuneerviews and have more advantages
than disadvantages. Opie (2004) contends that ssimietured interviews are more
flexible thus facilitate analysis than structuraterviews. Opie (2004) encourages novice
interviewers (like Masters Students) to use sernoicsired interviews than unstructured

interviews in their research projects.

A Mathematical Literacy task was also designed gimdn to grade 10 learners to write.
There were two main reasons for including a MatheraklLiteracy task in research
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design: Firstly, to see how learners construct kadge in a real context and context-free
guestions and to match their responses with tesichimws on the role of contexts in

Mathematical Literacy. Secondly, responses to ek twere used to contextualise
interviews for the second phase of data collectlaarners’ responses therefore were
analysed and used to design contextualised intergigestions for the second phase of

data collection.

3.3 Administration of the instrument

To administer an interview requires some procedaregs a protocol. There are some
problems that may arise during the process ofvigesing, such as failing to get access
and failing to maintain confidential informationali the names of the participants. It is
upon the responsibility of the researcher to berawé the ethical issues that may arise
while conducting the research. This study involvea teachers who are located in
schools. All the necessary steps were followedeitting access to the participants. The

administration of the instrument was carried oufodlews:-

3.3.1 Negotiating access to schools and teachers

It is upon the responsibility of the researchebé&aware of the ethical issues that may
arise while conducting the research. Having sopghtission from the University of the
Witwatersrand to conduct this study as a Masterdesit of the university, | received an
ethics clearance letter from the Ethics CommitteeEducation from the Faculty of
Humanities (Wits). | then negotiated access to glshand teachers. This study involved
two teachers and grade 10 learners who are lodatesthools. Gaining access and
permission to these schools and teachers was nusdéfe by following the protocol as
described below.
Hitchcock and Hughes (1989: 58) state:
The researcher cannot enter a scene unannouncedbegid to conduct
interviews. All researchers have to plan and preplaeir work carefully; part of
this preparation involves securing access and [gsiam to enter the scene being

investigated.
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| ensured that before | went to the specific schodiere | was interviewing the teachers
that | followed all relevant procedures, and | heohtacted all the stakeholders
concerned. Walker (1980: 49) suggests the pratocol
To gain access to school, you need first to apprélae local education authority;
to gain access to the staff, you need to apprdaethéad; to gain access to the
pupils, and you need to approach the staff.
| wrote three letters, one to the District, onghe Principals of the two schools and one
to the two teachers who were involved in the studg.the letters, | highlighted the

purpose of the study and reasons for conductingttiry.

3.3.2 Entry point for interviews

There were two focus questions for the study. Ting fjuestion was: what are the
teachers’ views on the role of contexts in Mathecaatiteracy? The second question
was: What informs teachers’ views on the role ofiterts in Mathematical Literacy?
There were two phases for data collection. The firese was directly addressing the
first focus question and the second phase was ynadtiressing the second focus
guestion. As an entry point for the first interview the first phase of data collection, |
designed open-ended interview questions for babhiers. Questions that were designed

allowed the interviewees to provide as much infdromeas possible.

For the second phase of data collection, a Matheatdtiteracy task was designed and
given to grade 10 learners to write. The task Inael questions. The first three questions
were more real-life context based and the last weve predominantly mathematics
context based. There was an assumption that featdntexts would play a significant
role in helping learners to answer these questmorsectly. The reason for putting
guestions of different contexts was to investigatners’ responses (performance) to

these different questions.

Learners’ responses to the Mathematical Literask tand teachers’ responses in the first

interviews were used to design interview questidois the second phase of data
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collection. Questions were designed on the baséiseothemes that emerged in the first

interviews and the learners’ responses.

3.3.3 Confidentiality

| ensured that the teachers who participated in itierview participated willingly
without feeling threatened. Schumacher and Macm{i1®93: 193) note:
The investigator should inform the subjects of adpects of the research that
might influence willingness to participate and aaswll inquires of subjects on
features that may have adverse effects or consegsen
They further note that the researcher must endakinformation obtained about the
subjects must be held confidential unless otherveigeeed on, in advance through
informed consent. In the consent letter that they Isigned, | indicated how the
information they provide would be used. Tuckm&®7@8:239) also suggests:
At the meeting, the interviewer again should btief respondent as to the nature

or purpose of the interview and attempt to makeréispondent feel at ease.

To ensure confidentiality, many researchers dousetthe real names of the participants
and institutions like school (see, Sethole, 200dieJand Mbekwa, 2005; Mbekwa, 2006
and Mwakapenda, 2004 to count a few). Sethole (RbOthe case study of two teachers,
he did not use their real names. | adopted Seth@pproach not to use the teacher’'s
name. | used the codes: Teacher 1 and Teacharspeatively. Both teachers were

comfortable with that.

3.4 Piloting
The interview questions were piloted using the santeria outlined in the selection of

participants. The piloting was carried out duritg tJune 2006 holidays. Piloting was
meant to check the duration of the interview, ahd strengths and weaknesses in
guestions. | discovered that the 30 minutes whieheworiginally set for the interviews
was not enough to get all questions answered apptely. As a result of piloting the

duration of the interview was adjusted from 30n@0 minutes.
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3.5 Data analysis

Data collected in two phases through interviewsaweanscribed from audio tape to
transcripts to facilitate initial analysis. Learsietesponses to Mathematical Literacy task
were analysed by using three levels, completelyecdbXCC); partially correct (PC) and

completely incorrect (Cl).

3.5.1 Method for data analysis
Data analysis is an ongoing and iterative, thateslinear process in qualitative research.
Hatch (2002) presents five models of qualitativéadanalysis, namely Typological,
inductive, interpretive, political and polyvocalaysis .Inductive and typological models
were used in data analysis. Inductive model of datalysis allows the researcher to
identify themes that emerged from the data. In eile model, themes emerged from the
data not from predetermined categories. In typokignodel, themes or categories are
predetermined. Typological analysis involves dinglthe data into categories or groups.
Typological data analysis as according to Hatcl®230
Starts by dividing the overall data set into categg or groups based on
predetermined typologies (p.153).

Having considered the instrument | was using fotadeollection, time frame and
experience in data analysis, | regarded inductheetgipological models for data analysis

more convenient than other models.

3.5.2 Inductive model for data analysis

After the first interviews with the teachers werenducted, audio responses were
transcribed. The researcher noted that there warenon themes that were mentioned
by both teachers. The transcripts were initiallalgsed by coding the common themes
from both transcripts, for teacher 1 and teach&ft&r the analysis of the transcripts, six

(6) themes were identified, see table 3.1.
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Table 3.1 Themes for analysis

i) Theme 1: Balance of content and context

i) Theme 2: Easy mathematics vs. difficult math&osa
iiTheme 3: Meaningful mathematics

iv) Theme 4: Helpful mathematics

v) Theme 5: Interesting mathematics

vi) Theme 6: Practical mathematics

These themes were used in designing the intervieastepns for the second phase of data
collection.

3.5.3 Typological model for data analysis
| had predetermined four categories for data amaly3hese categories were
predetermined as an attempt to address criticatouns of this study.

Category 1: Positive contributions of contexts in mathematics
This category covered all information that indichtde benefits of using contexts in

teaching and learning of mathematical literacy.

Category 2: Disadvantages of contexts in mathematics
This category covered all information that indichtee negative impact of using contexts

in teaching and learning of mathematical literacy.

Category 3: Advantages and disadvantages of using contextathematical literacy
This category covered all information that indichteoth advantages and disadvantages

of using contexts in teaching and learning of maudwgcal literacy.
Category 4: What informs teachers’ views?

This category covered all the information that eadéd what informs teacher’ views on

the role of contexts in mathematical literacy.
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3.5 Conclusion

This chapter has presented the research desigreaedrch methodology that was used
in conducting the study. In chapter four the resegrocess and data collection process

are discussed.
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CHAPTER FOUR: RESEARCH PROCESS AND DATA
COLLECTION

The focus of the study was on the teachers’ viewthe role of context in mathematical
literacy. Interviews were the main source of daglection. Data was collected from the

two teachers who were teaching Mathematical LitenacGrade 10.

4. Background of the Teachers

There were two teachers involved in the study. msuee anonymity they were coded
Teacher 1 and Teacher 2. Both were male teacheages between 30 to 35 years. Both
teachers had been teaching mathematics at gradE2 fbd more than 5 years. Teacher 1
has acquired a Diploma in Education (M+3) and Mathics certificate from University
of South Africa (UNISA) Teacher 1 had been involved teacher development
programmes and professional organisation such &s Adsociation for Mathematics
Education of South Africa (AMESA). He attended N@8rkshops that were organised
by KZN Provincial Department of Education, for bd#athematics and Mathematical
Literacy. During the time of the interviews, he wdeing Advance Certificate in
Education, that is, ACE (in Mathematical Literacfeacher 2 had acquired a B Sc
degree and a teaching diploma (M+4). Teacher 2sis actively involved in teacher
development programmes. He attended NCS worksHops Mathematics and
Mathematical literacy. He was appointed and traged facilitator for a program offered
by Nelson Mandela Metropolitan University (NMMU)hiB program was a two year

course that led to an Advance Certificate in EdocafMathematical literacy).
4.1 Data collection

Data was mainly collected through interviews. A Mahatical Literacy task with five

(5) questions was designed and given to the gr@dealners to write.
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4.1.1 Interviews

After gaining access to conduct the research intwe identified schools, | made an
appointment with the two teachers who were involwedhe study. | met them on

different dates and agreed on the dates for irdeui There were four (4) interviews that
were conducted. Each teacher was interviewed twicealled these interviews phases,
which are phase 1 and phase 2 of data collectibe. first two interviews fall under

Phase 1 and the last two interviews fall undeiithase 2 of data collection, see table 4.1.

Table 4.1. Interviews dates

INTERVIEW NO DATE Phase: Teacher

01 27 Sept. 2006 Phase 1: Teacher 1
02 28 Sept 2006 Phase 1: Teacher 2
03 30 Oct.2006 Phase 2: Teacher 1
04 31 Oct.2006 Phase 2: Teacher 2

In the first phase, the main focus question wagshenteachers’ views on the role of

context in Mathematical Literacy. The following gtiens were used:-

Table 4.2 Interview questions: Phase 1

Questions
1. a) What is your understanding of Mathematigtracy?

(b)What are your experiences in Mathematigaracy?
2. Mathematical Literacy seems to contextualizehemiatics. What contexts are
commonly presented or used in Grade 10 Mathematitsracy textbooks that you are
using?
3. What do you think could be the possible reasomniclusion of contexts in
Mathematical literacy?
4. How would mathematical literacy look like if demts were not included or
emphasized?
5. How do you find using contexts in teaching agathing Mathematical Literacy?
6. If you were involved in curriculum design for Mamatical literacy, what will be your

suggestions about structure or nature of Mathemudtiteracy for grade 10?
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In the second phase the focus was on what infeeathers’ views on the role of context
in Mathematical Literacy. The learners’ responsed teachers’ responses in the first
interviews were used to design interview questidos the second phase of the
interviews. Questions were designed on the basikeothemes that emerged in the first

interviews and the learners’ responses to the task.

A Mathematical task was designed such that twostyg@dequestions were included. One
type of questions was real life context based (ues, b & c¢) and the other type of

guestions (d & e) was mathematics context basedmext-free (Du Feu, 2001).

Table 4.3 Mathematical Literacy Task given to thedarners

1. Real life context based questions

a) Six oranges cost R12, 00. How much will nine orangest?

b) If two learners go out from the class after evasyrfminutes,
After 10 minutes how many learners will have gong of the

class?

—

c) Three cups cost R4.50. How many cups can be boiayh
R12.00?

2. Mathematics context based questions

d) Solve for X: 4x =12

e) If 3y=6 then 5y=.................

Based on the task in Table 4.3 and based on tlponess from the first interviews,

teachers were asked the following questions ind 4bt
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Table 4.4 Interview questions for the Phase 2

1. Questions from the first interviews

i) How much is the context and content in thesestjors?

i) How do you determine the percentages of cordext content?
i) Why should there be a balance between cordadtcontext?
2. Questions based on the learners’ responses

iv) What do you think could be an appropriate apptoto solve these problemsf?
v) Do you think these were easy or difficult quess?
vi) Do you think the inclusion of contexts makeed@ questions easy or difficult?

vii). Do you think there is something interestingr fthe learners in these

guestions?

In both phases of data collection interviewing moelt was semi-structured and the
guestion format was open-ended. Responses weredeecdyy interviewer (digital

recorder) then later; responses were transcrildedent for data analysis.

4.1.2 Mathematical Literacy task.

The Mathematical Literacy task in Table 4.3 wadglesd and given to fifteen (15) grade
10 learners to write. Learners were selected frdmsieal sciences and mathematics
field, Human and social sciences (HSS) field anonemic and management sciences
(EMS) field. Each field was represented by fiverhesis. Ages for the learners range
between 15 to 18 years. These learners were ddrdift cognitive abilities and they
spoke iSiZulu as their first Language. The learn@sponses were marked and analysed
by the researcher in order to design appropriasstiquns for interviews in the second

phase.

4.1.3Examples of learners’ responses
The learners’ responses were categorised into tleneds. First level is completely
correct (CC). In question (a) for instance, theedranswer is R18-00. It is procedurally

accepted if the learner can start by calculatirgt #ach orange costs R2-00, then 9
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oranges will cost R18-00. Some learners were phogidnly the final answer without
showing all calculations; such answers were constleompletely correct (CC) as long

as they are correct.

The second level is partially correct (PC). If tkarner had given a part of the solution
but not the complete solution, then that answer eeasidered as partially correct. In the
first question (a), some learners were calculativey price for each orange but not the
price of nine oranges. In question (c) where trenlers were asked to calculate the
number of cups that can be bought for R12.00; seawmers were able to calculate that
each cup costs R1-50, then they stopped or theyncea but made wrong calculations.
In question (e) learners were expected to calculetevalue of 5y if 3y is equal to 6.

Some learners were able to calculate that y = ZXdilaetd to calculate 5y. Such answers

were considered partially correct.

The third level is completely incorrect (Cl). IfegHearner gave an answer which was
totally irrelevant to the question, the answer wassidered completely incorrect. In
guestion (d) for instance, learners were supposeaditulate the value of x in 4x = 12;
the expected answer was x = 3. Some learners viiang) grrelevant answers like, x = 6.
Some learners were giving a single answer withaytcalculations shown on the script,
unfortunately only to find that the answer giveninsorrect. All such answers were

considered completely incorrect (Cl).

After marking all the responses, the answers weee tanalysed and presented in table
4.5 below.
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Table 4.5 Learners’ responses on the task

Learner | Field Item a Item b ltemc Item d Iteme
1 Science CC CC CC CC CC
2 Commerce | CC Cl Cl CC CC
3 Commerce | CC Cl CC Cl CC
4 Humanities | CC PC Cl Cl CC
5 Humanities | CC Cl Cl Cl CC
6 Science CC CC CC CC CC
7 Science CC CC Pl CC Cl
8 Humanities | PI CC Cl CcC CC
9 Humanities | CC cC cC cC Cl
10 Humanities | Cl Pl CC CC CC
11 Commerce | ClI CC Cl CC CC
12 Science CC CC PI CC Cl
13 Commerce | CC CcC CC CC Cl
14 Science Pl CcC CcC CcC CC
15 Commerce | CC CC CC CC Pl

The code<CC Completely CorregtPC Partially CorrecCl Completely incorrect were

used.
The responses were further analysed accordingetadmber of correct, partially correct

and completely incorrect responses. The table dlébpresents information about the

number of correct and incorrect responses.
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Table 4.6 Analysis of correct and incorrect respores

ltem Number of CC Number of PC Number of CI
(a) 11 (73.4%) 2 (13.3%) 2 (13.3%)

(b) 10 (66.7%) 2 (13.3%) 3 (20%)

(c) 8 (53% 2 (13.3) 5 (33.3%)

(d) 12 (80%) 0 (0%) 3 (33.3%)

(e) 10(66.7%) 1 (6.7%) 4 (26.6%)

On the basis of information from the above tabled specific responses from learners,
the questions in Table 4.4 were designed for teachieeachers were not shown the
learners’ scripts and these tables at first, bey tiere shown the questions, then later on,
they were shown the learners’ responses. This was th order to get teachers’ views
without any external influence and the learnersponses were shown to the teachers to

determine whether teachers’ views would be shapeatie learner’ responses or not.

4.2 Conclusion

This chapter has provided information on how dats wollected. The next chapter

provides information on data analysis.
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CHAPTER 5: DATA ANALYSIS

This chapter presents analysis of data. The dasaceiéected in two phases, phase 1 and
phase 2 from two Mathematical Literacy teacherpaetvely, through interviews. Two
models for data analysis were used to analysevietes transcripts. Since two teachers
were interviewed, codes Teacher 1 and Teacher @ wssad for anonymity. The first part
of this analysis, presents inductive analysis, #rel second part presents typological
analysis. In both models of data analysis constigtttheory was used to view how
teachers construct their views and to view thatciimforms their views, on the basis of
their prior knowledge and social interaction (Isp298 and Richardson, 1997). In the

conclusion, issues for discussion are raised.

5.1 Inductive analysis
5.1.1 Analysis of data from phase 1
Data was collected through interviews. Two teachdns were teaching Mathematical
Literacy in grade 10 were interviewed. The purpo$dhe interviews was to collect
information on teachers’ views of the role of co$ein Mathematical Literacy. In the
analysis of the responses from both Teacher 1 aadher 2, six (6) themes with regard
to the role of contexts in mathematical literacyeeged. These were:

i) Theme 1: Balance of content and context

i) Theme 2: Easy mathematics vs. difficult matagics

iii)Theme 3: Meaningful mathematics

iv) Theme 4: Helpful mathematics

v) Theme 5: Interesting mathematics

vi) Theme 6: Practical mathematics

i)Theme 1: Balance between content and context

Although both teachers responded differently whensaering the role of contexts in

mathematical literacy, they both emphasised thel heea balance between content and
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context. When teacher 1 was asked to suggest homobkel design content and context

in mathematical literacy, he gave the followingp@sse:-

Researcher:If you were involved in curriculum design for Mathatical Literacy, what
will be your suggestions about structure or natdirflathematical literacy for grade 10?
Teacher I The percentage of context and content, the WwagH at it, it is not balanced.
Right now the context is about 70% and the corigeabout 30%, so it makes it difficult,
actually currently learners can not do some oraietalculations—because others they do
understand what is said, what is required, but tlaek basic fundamentals that will
enable them to treat the problem. So my suggesioh 50% content and 50% context,
which can make learners to be able to acquire fas@tamentals that will make them to
treat problems. In most cases learners, they deratahd that it is that and that and, but
then you find that they lack those basic fundamentiaat can be used to treat the
problems.

According to Teacher 1, in order to consider conterd context to be balanced, there
should be 50% content and 50% context in Mathemlatkiteracy. He argues that if the
content is 50% and the context is also 50 % thdit wake Mathematical Literacy
balanced. Drawing from his experience, learners i@ know to solve some
mathematical problems because they do not havegénocontent. Teacher 1 considers
the present curriculum not balanced. He contendsthiere is a lot of context but little
content. From the above response, it does not simywndication of the role of context
in Mathematical Literacy. It appears that the teacis more concerned with the
mathematics content knowledge that should be aeduwr mastered by the students in
order to solve mathematical problems. Accordingéacher 1, the fact that learners lack
basic fundamentals is due to the imbalance of cdraad context in the Mathematical

Literacy curriculum.

Teacher 2 also did not see the current NCS Matheahatiteracy curriculum balanced.
When responding to the question based on the iclusf context in mathematical
literacy, Teacher 2 indicated the percentage thatwould consider it will make

Mathematical literacy balanced.

Researcher How would mathematical literacy look like if cexts were not included or
emphasized?

Teacher 2 It was not going to be more meaningful-if the tom was not included

because content goes hands in hands with contexdoiext makes it more interesting.
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At the present moment the content is about 60% camiext 40%. | feel it would be
better if the context was 60% and content 40%.

According to Teacher 2, balance between contentcantext dos not mean equal, but
means more contexts (e.g. 60%) and less contamnt46%). However in this context,
Teacher 2 links balancing context and content mi#aningful mathematics and the other

themes that emerged from the responses, like sitegemathematics.

From this response it is evident that Teacher 1Teather 2 see Mathematical Literacy
differently. Teacher 1 considers more contextd, ih@0 % while teacher 2 considers less
context, that is 40 % in the mathematical literaayriculum. Teacher 2 considers more
contexts will make Mathematical Literacy balanckt&thematically 60 % and 40 % are

not equal. Teacherl suggests that the context&l@ub0% while teacher 2 recommends

that the contexts should be 60 %.

Table 5.1 Balance between context and content

Teachers | Present Grade 10 Recommended | Foregrounded
Mathematical Lit contexts
Teacher 1| 70% Contexts 50% contexts Mathematics  content
30% Content 50 % content knowledge
Mathematics in real life
Teacher 2 | 60 % content 60% context Context
40% contexts 40 % content

In the above table (Table 5.1) it is evident thathbteachers have different views about
the NCS mathematical literacy and have differeetwa about how content and context
should be balanced in the curriculum. The abovewshthat Teacher 1 foregrounds
mathematics content knowledge than mathematiosahlife context while for Teacher 2

it is the opposite.
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i) Theme 2: Easy mathematics vs. difficult mathatics.

Both teachers indicated that inclusion of conteixtsMathematical Literacy makes
mathematics easy. They both contend that mathesnadis been perceived as a difficult
subject because it has no relevance to the reakilifiation, thus Mathematical Literacy
has been structured such that it relates to evegrydal-life situation through the
inclusion of contexts. They maintain that contedtsnot only make mathematics easy

but also assist in making the teaching of mathern&asy.

Researcher What about in teaching and learning?
Teacher 1:1t makes it easy because, actually | would likgadback again, the problems
that are dealt with are the problems related tadlatlife situations. So, that is why it is
easy, although sometimes there are some probleans #md there, like lesson planning
and time. Most of the exercises are time consuming.

Teacher 1 considers the contexts that are baseckanlife situation as facilitating
effective teaching and learning. Although he mangahat contexts in mathematical
literacy make teaching easier he also contendsdégsning mathematics lessons which

are contexts based requires a lot of time

Researcher What do you think could be the possible reasongiclusion of contexts in
mathematical literacy?

Teacher 2: Well, | think that could be a difficult issue ftearners, so there should be
both context and content. Normally in the past whatle mathematics to be difficult was
that it was based on content only. So the inclusibnontext now, the learners can see
what they are doing. It helps a lot because wehtée@rners what they can see, actual
practical thing- it is easy for them to understi#nu teach them what they can see.

Teacher 2, drawing from his personal experiences lais personal beliefs about
mathematics, maintains that contexts in Mathemiatitaracy are included in order to
make mathematics more practical. He asserts thahenpast learners experienced
difficulties in learning mathematics because it Ihgite of that was related to real life

situations, hence learners could not see whatwlesg doing.
Considering the above responses from both teachessgevident that they both value

contexts in Mathematical Literacy; however Teachealso indicated that designing

activities which are context based requires a fdime and resources. Teacher 2 links
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practical mathematics with easy mathematics. Heteomls that contexts make

mathematics more practical and thus make mathesneaiy.

Inclusion of Math Literacy
context in Math becomes practical
Literacy

Math Lit becomes
easy to teach and
to learn

Fig 1 The role of contexts in teaching and learningylath Lit

iii) Theme 3: Meaningful mathematics

Both teachers have indicated that the inclusiorcaftexts in Mathematical Literacy
makes Mathematical Literacy more meaningful. Theyntain that if contexts were not
included in Mathematical Literacy, Mathematicaldtacy would not be meaningful.

Researcher:How would Mathematical Literacy look like if comxts were not included
or emphasized?

Teacher 1:If we take out the context from Mathematical Ligraso Math Lit will be
less meaningful because really Math Lit will noeate or develop that interest to the
learners to do Mathematical Literacy. Like in tlase of mathematics most of the things
are not contextualized, it is just pure Mathematiasan say mathematics is too abstract
and learners fail to understand or to make sensefau Mathematical Literacy to me or
the way | look so it. So the inclusion of contaxtMathematical Literacy is so important
because it makes it more meaningful.
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Teacher 2: 1t was not going to be more meaningful-if the catte/as not included
because content goes hands in hands with conexibr8ext makes it more interesting.

Both teachers posit that the inclusion of contextsMathematical Literacy makes

mathematics more meaningful and enables learneegdess mathematics. Teacher 1
also maintains that the inclusion of contexts makathematics sensible while Teacher 2
maintains that it makes mathematics interestingarhers are able to attach meanings to
the mathematics they are learning if mathematicsbeen contextualised to what they
experience in everyday real-life situations. Teacheonsiders mathematics as abstract

(because it does not include contexts).

iv) Theme 4: Helpful mathematics

Teacher 1 and teacher 2 recognised positive comitrits of contexts in mathematics.
Their responses indicate that contexts help learmetwo ways: (i) it helps learners to
solve mathematical problems in school mathemafigsit helps the learners to solve
problems in real world situations, in day to dapexences. The inclusion of contexts in
mathematical literacy also contributes to effecte@&ching of Mathematical Literacy.

Teacher 1:1t helps me a lot, .... We are able to plan or todmmtewhat will happen in
future, if at the present moment we have this 8itna So it is helping a lot and to
learners as well.

Teacher 2:1t helps a lot because we teach learners what ¢haysee, actual practical
thing- it is easy for them to understand if youctethem what they can see.

It appears that Teacher 1 considers that conteséaamathematics helps both teachers
and learners to use or apply mathematics in reakltuations that could be even out of
school while Teacher 2 considers contextualisedhemastics helpful for learners to

understand mathematics (in a classroom situation).

From both responses, teachers linked ‘help’ witste and understanding. They contend
that contexts help to make Mathematical Literacgyeand understandable for both
teachers and learners. Teacher 1 indicated that sbthe contexts used in Mathematical
Literacy, e.g., financial matters, help them to enstand budgets and loans in real-life

situations.
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v) Theme 5: Interesting mathematics

Teacher 1 indicates several times that contextsenMéthematical Literacy interesting.
Teacher 1's comment implies that if the contexdbsut something that learners know or
live with, they get interested in doing Mathemaditicéeracy.

Teacher 1:If we remove real life context from Mathematicatdracy, so Mathematical Literacy
will be less meaningful because really Mathematidtgracy will not create or develop that
interest to the learners to do Mathematical Litgrac

Teacher 1 asserts that contexts develop interésaiiners. He maintains that what makes
mathematics not interesting to learners is becauk®es not have contexts. Teacher 2 did

not say anything about how contexts make Matheidtiteracy interesting to learners.
vi) Theme 6: Practical mathematics

Another important point Teacher 2 makes is thatexds make mathematical Literacy
practical. He links ‘practical’ with ‘something thgou can see’. Teacher 1 did not say
anything about ‘practical mathematics’ but has ¢atkd that mathematics is abstract

because it does not have contexts.

Teacher 2: So the inclusion of context now, the learners @@ what they are doing. It
helps a lot because we teach learners what thegamnactual practical thing- it is easy
for them to understand if you teach them what daysee.

Teacher 2: Yaa! The way Mathematical literacy been structureédas moved away
from away from theory to practical. So students salwe thing that they see than solving
x and y. so context first then content...

Teacher 2 links ‘practical’ and ‘easy’. He conterlat learners will find mathematical

literacy easy if it is presented as practicallypassible, through the inclusion of contexts.

The analysis of the first phase of interviews révehat both teachers interviewed
recognise the role of contexts in Mathematical laity. They have mentioned some of
the contexts that are commonly used in Mathematitalacy such as financial issues,
health issues, bills (telephone, water etc) cetings etc. They maintain that contexts in

Mathematical Literacy help both learners and teeclre two ways: Firstly, it helps in

42



accessing mathematics in school, and secondlg)pshn the application of mathematics
in every day situations. Teacher 1 however indgdtvo disadvantages of contexts in
Mathematical Literacy: (i) too much contexts in Kamatical Literacy will deny the
learners’ access to basic mathematical conceptseqoiently, learners will not be able to
solve mathematical problems (ii) to design mathé@ahtactivities which are context

based requires a lot of time and resources.

5.1.2 Analysis of data from phase 2

The focus question in the first phase of data cotbe was: “What are teachers’ views
on the role of contexts in mathematical literacyftie analysis revealed the themes
presented in the first section of this chapterthis section, the analysis is based on
follow up interviews, whereby the focus questiorswaVhat informs teachers’ views of

the role of contexts in mathematical literacy?” mes that emerged in the first phase of
interviews were used in the follow-up interviewheTmathematical literacy tasks were
set for grade ten learners and teachers were dskesimment on the questions (tasks)
and learners’ responses. Based on the themes riexiged in the first phase of the

interviews, the following questions were asked:-

Consider the following questions that were givegriade ten learners.

Table 5.2 Mathematical Literacy questions given téearners

a) Six oranges cost R12, 00. How much will ninenges cost?
b) If two learners go out from the class after gvieur minutes. After 10 minutes
how many learners will have gone out of the class?

c) Three cups cost R4.50. How many cups can bghidar R12.007?
d) Solve for X: 4x =12

e)lf 3y=6 then bSy=.................
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The correct response to question (a) is R18 buteareer said “18 oranges”. The correct
response to question (b) is “5 learners” but onelestt responded “40 learners”. The
correct response to question (e) is 5y = 10, betlearner said “2/5”. At first, teachers
were not shown these learners’ responses but theng wequired to comment on
guestions and to suggest how learners would responithese questions. Later, the
teachers were shown the learners’ responses aredreguired to comment on the effect
of contexts on learners’ responses. They were as$kefbllowing specific questions:

)] How much is context and content in these questions?

i) How do you determine the percentages of contextantent?

iii) Why is it necessary that there should be a baldetereen content and

context?
iv) Do you think these were easy or difficult questidns
V) Do you think there is something interesting for lerners in these questions?

Vi) Do you think the context has an influence in angwgethese questions?

5.1.3 The analysis of teachers’ responses to thevabguestions.

i) How much is the context and content in these ques?i
In the first phase of interviews teachers resporditdrently on how much contexts and
content is in the current NCS Mathematical literdgyade 10). With respect to the
amount of context and content in questions on tab& teacher 1 and teacher 2

responded differently.

Teacher I The way | look at it the context is not too mumdcause mostly it involves
division and multiplication.

Teacher 1 | can say the content and context are balandet, is 50% and 50%
(respectively)

Teacher 2 The context is almo$0 % and the content 40 %.

Since both teachers have different views aboutatheunt of contexts and content in
these questions, their responses gave rise to ¢le question as to how do they

determine the amount of context in any given task
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i) How do you determine the percentages of contextantent?
It is important to know how the two teachers defaad the percentages of the contexts
and content. The analysis reveals that the two ht¥ac have different ways of
determining the amount of contexts and content.

Teacher 1: | look at the question itself. Like the first gtien, the statement is simple
and the question is simple, and there few calaulatihat are to be made. There are no
complications in as far as content and context.

Teacher 2: | look at the questions as a whole, the way thaye been structured. The
first three questions are context based and thearescontent based, so it3% = 60%
most of the things they are context based, so thesg are also context based.

Teacher 1 considers all questions as having a ebated context though the first three
are more real life context based and the last tiwareore mathematics content based. He
then gives the overall percentage. Teacher 2 cdbataumber of questions and divides

the questions either context based or content @sddboth). That is why he gets 60 %.

iii) Why is necessary that there should be a balanaedset content and context?

In the previous interview, teachers indicated ttretre should be a balance between
context and content. They were asked if they canmsilde questions (a-e) as having a
balance. They were asked why there should be admlaetween contexts and content.

Teacher 1 At the early stages like this in grade 10, | khoontent and context should be
balanced so that learners will be interested ag tbad the questions, so they find that the
content and context are balanced, they becomeesttat in such things. If the content is
more than the context or the context is more tharcbntent there will be some problems
Teacher I Yah, if it is balanced, the content and contéixén it becomes easier for the
learners to solve the questions

Teacher 2 | think the reason is being that some of therees are actually.... since this is
the new subject they should get used to it. Thera need for a balance because some are
used to the old style. So if the context and cdniebalanced, the learners will be covered,
get context and a bit of content.

Teacher 2 | think there is a need of having both conterd aontext but dominated by the
Context.

From these responses, it has been revealed thatwibeteachers have different
interpretations about ‘balance’ regarding contextl @ontent. Teacher 1 considers a

balance between content and context if the twaegtally represented, say 50% content
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and 50% contexts. He argues that if either comextontent is dominated there will be
some problems, e.g. if there is a little contearners will not be able to acquire basic
mathematical concepts. On the other hand, teacheoriders a balance between
contexts and content if the context is dominanteylboth agree with each other that

contexts are very important in making mathematitadacy ‘easy.

iv) Do you think these were easy or difficult qies?
According to the responses that teachers gaveregird to balance between context and
content, it is evident that both teachers condidergiven tasks on table 4.3 balanced. If
that is the case, it is interesting to see howtdsehers had responded to the above
guestion with respect &asyor difficulty.

Researcher Do you think these were easy or difficult questi®
Teacher I Yah, if it is balanced, the content and contéxtn it becomes easier for the
learners to solve the questions

Teacher 2 | can’'t say they were easy or difficult but Incaay they were up to the
standard, especial learners who listen when thehégas.......!

Researcher Do you think the inclusion of contexts makes ¢hgaestions easy?
Teacher I Yah, as compared to (d) and (e), because herminmber (d), the
learners just look 4x = 12, they just look, whathis there is nothing that come s
to their mind before solving the problem or findithg value of x

Teacher 2 Yes, like question (c), this has to do with bugdie if you buy cups at
Three cups cost R4.50, then for R12.00 you get ...

Teachers (1 & 2) claim that since these questians) (are balanced, learners would be
able to solve them. Teacher 1 referred to quegtipthat when solving for x in

4x =12, there is little for the learner to undemnstavhat we mean by 4x = 12, and there is
little that could help the learner in determinidge tanswer. But when putting the same
guestion in context, the learner can relate ih®real situation and be in the position to
solve the problem. 4x = 12 can be solved by usiathematical procedures and requires
a specific mathematical knowledge or backgrounthdfvery same problem 4x = 12 has
been structured such that it involves real lifeteat) like four oranges cost R12, how
much will nine oranges cost? The learner may haternative ways of finding the
solution, sometimes unaware that he/she is applviainematical procedures.
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Teacher 2 considers the questions balanced, thatitber easy nor difficult, however he
recognises the questions dominated by the contexe easy for the learners because

they talk about what learners are used to, théhésmoney.

V) Do you think there is something interesting for tlearners in these

guestions?

In the previous interviews teachers indicated twitexts make mathematical literacy
interesting. It is also interesting to understarthisthey mean by ‘interesting’ and how
do they determine the interesting mathematics. \Wathard to the above question, the
teachers responded this way:-

Researcher Do you think there is something interesting fbe tlearners in these
guestions?

Teacher 1:Yes, especially with the first three questionghsguestions enable learners
to think constructively and logically, taking itofin the real situations and then using the
content to solve the problem. When the problenm ihé real world situation, it is much
easier for the learners to solve than when it txoatextualised.

Teacher 2 Yes, like question (c), this has to do with buddie if you buy cups at
Three cups cost R4.50, then for R12.00 you gkt ...

Researcher:Do you think learners would prefer questions wibimtexts?

Teacher 2 Yes, because it is something that they can désarsd set examples, but in
terms of these ones like 4x =12 they are solving«farhich they do not know what x is
all about- the question with a context is more ficat So they will find these very
interesting.

Both teachers maintain that the first three quastire interesting and they hope that the
learners would prefer to do them or would do batighese questions. According to the
teachers, what they consider as ‘interesting’ iatwhe learner is used to, for example in

these questions what is interesting to the learr@ukl be money, fruits etc.

vi) Do you think the context has an influence isva@ring these questions?
All the teachers’ responses that have been prateiteve were not influenced by
learners’ responses. Some of the learners’ respomsee presented to the teachers with

an aim to see if their views about the role of ¢batexts will be shaped by the learners’
responses. It was expected that teachers migleithes positive or negative or even both
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effects of contexts on mathematical literacy, emdgcwhen learners are answering

guestions.

One learner responded to the first question (apnnunexpected way. The learner
responded “1®ranges. The researcher asked the teachers the follogirggtion:-

Researcher Let's look at some of the learners’ responseghinfirst question (a) the
expected answer is R18. What would you say if gdarer says 18 oranges instead of
R18?

Teacherl Yah, that one can be taken as an answer butiven ¢ull credits, because the
learner might have forgotten that what he/she isutating is the money not oranges.
The method is correct but the answer is not carrect

Teacher 21 think that can happen, it is the matter of ustirding, whether he/she did
or did not understand what the question requiresaBse some of the learners they take
this for granted. 6 oranges R12 than 9 will bevi@out understanding. | think we need
to teach our learners to understand the questidorebehey attempt answering any
guestion.

At this stage teachers did not necessarily seentpact of the contexts on this answer.
Teacher 1 considered the incorrect ansvi® @grangey as an error or minor mistake.
Teacher 2 thought that the learner did not undedsthe question. In the previous
responses he had made he indicated that conteatseefearners to understand the
problem. In order to make both teachers refleaaliy on the effects of the context on

this answer given by the learner, the researchedahe following question:-

Researcher Don't you think the context was the cause or kadinfluence in this
answer?

Teacher 1 Yes, the context might have had the influenceabse some of our learners
have some problems, let me say the language hasgewhich is giving us a lot of
problems.

Teacher 2 Yes it is a barrier because they need to undwaista

The responses given by both teachers respectindigate that sometimes contexts do
not help the learners to solve problems without d@ifficulty. It was clear that sometimes

context may have a negative impact in mathemaliteshcy. Teacher 1 raised the issue
of language. He contends that problems or tasks egahtexts have linguistic demands
considering that most of the learners are not aapeakers of English which for them is

the second language..
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To determine if the learners’ responses to thestaghuld shape teachers’ views on the
role of the contexts, the following question wagkeasto see how the teachers would

respond:

Researcher So should we move away from context becauss @ barrier for the
students to access mathematics?

Teacher 2 No, we should not run away from the context betwmeed to explain to the
learners thoroughly that this is what they needinderstand-when they attempt any
guestions.

Teacher * From what | have seen, | feel maybe more corgbatld be included maybe
55-60%, because we have this problem of languagests so in most of the problems
here not that learners can not solve these probbermi is just that they are not used to

such questions.
Teacher I More contexts should be included so that thenkerar will be acquainted with

the uses of the contexts.

Although there were some learners who could nat fite correct answers to questions
(see Table 4.5), even those questions which areexibhased, teachers still maintained
that real life context is very important in mathéicel literacy. Teacher 2 pointed to the
responsibility of the teacher to teach learnerdryoto understand a question before
answering it. Teacher 1 suggested that more cantelbuld be included in class
activities so that the learners will be exposecaoatextualised mathematics. He also
maintained that contexts enable learners to refa¢hematics to real life situation.

Besides the contexts, Teacher 1 also sees langisagearrier in teaching and learning

mathematical literacy.

The issue of language arose several times. Thardss wanted to find out what would
be the teachers’ views on the issue of languagecantixts. The following question was

asked and the response was as follows:-

Researcher:ls there any way to solve the language problem.
Teacher I Right now | can not come out with the answer, Wwbat | can suggest, the
learners must be exposed to the questions whiah lo&of contexts

Teacher 2 Yes, language is a barrier, a big problem espig¢@our learners.

Teacher 2:1 think the problem that we are having is us teashwe intend to teach in
the home language and we expect the learners teeamgiestions in English. No one
who will interpret for them in the examinationsweé can teach it (Math Lit) in English,
then the learners will be able to answer questions
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Teacher 1 suggested that one way to solve thegmobf a language as barrier is by
exposing learners to a lot of mathematical acésitor tasks which are context based.
Teacher 2 sees a problem on the teachers who anealhy used to code switching
excessively when teaching Mathematical Literacy sHggests that teachers should teach

in the language of learning and teaching.

In this section, teachers’ responses with regarth¢orole of contexts in mathematical
literacy have been analysed. Two most importante@sp have been taken into
consideration. The first aspect of this analysi®ianalyse teachers’ views on the role of
context in mathematical literacy. The second aspetdt determine that which informs
teachers’ views on the role of contexts in Mathecaht.iteracy in grade 10.

The analysis of the first interviews i.e. in thestf phase of data collection has revealed
that both teachers interviewed had a strong bdliaf contexts play a major role in
Mathematical Literacy. Amongst the other thingsytheentioned are: Balance of content
and context, easy mathematics vs. difficult mathesa meaningful mathematics’,
helpful mathematics, interesting mathematics aadtmgral mathematics.

The analysis of the data collected in the secorak@tof data collection has revealed
amongst other things that teachers have unique whlsoking at one thing. Although
they both agreed that questions (a)-(e) were bathribey had different interpretations of
what is meant by ‘balance’. They both maintaineat ttontexts are very important in
mathematical literacy, for they make mathematicsyearactical and interesting. They
acknowledged that sometimes contexts might not leglpers to access mathematics or
to solve mathematical problems, however, they atiae the language in which the
problem is presented has a great effect. They miaithat learners are battling with the
second language which is the language of learnmyteaching (LoLT). A suggestion
made is that teachers should try to minimise codiécking as excessive use of code

switching may disempower learners.

In the next section, | present the analysis onlitlkes between the two phases that have

been presented above in section 1 and section 2.
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5.1.4 The two phases linked together
In the first phase of data collection the focussfiea was: “What are teachers’ views on

the role of contexts in Mathematical Literacy? the second phase the focus question
was: What informs teachers’ views of the role afiteats in Mathematical Literacy? It is
important to explore the possible links in respens®de in the first phase and in the
second phase. In response to this, | have condidbeeresponses made by individual
teachers in the first and second phases. | havkrpare attention to how the learners’

responses shape the teachers’ responses.

5.1.5 Teacher 1
In the first phase of data analysis Teacher 1 ragat that there should be a balance

between the content and contexts. According toherad ‘balance’ is 50%:50%
respectively. He was concerned with the presentattum that it is not balanced; it has
+70 % contexts and +30% content. He suggestedattjastments should be made. In the
second interview he continued to maintain 50 % edtst and he claimed that questions
(a)-(e) were representing 50% contexts and 50%eaoobntt is surprising however that
after having seen learners’ responses he changedihd suggesting that there should be
more contexts (60%) than content (40%).

Teacher * From what | have seen, | feel maybe more corgbatld be included maybe
55-60%, because we have this problem of languagéets so in most of the problems
here not that learners can not solve these probibermi is just that they are not used to
such questions.

Learners’ responses seem to have to a certaimtextbuenced teacher’s responses.
Most importantly, a new theme on language issuergade In the first interviews

Teacher 1 did not talk about the effect of languagelation to the contexts.

With respect to the other themes that emerged enfitst interviews, there is a close
relation between those responses and responseklefehmade in the second phase of
the interviews. However, it is noted that in thestfiinterview Teacher 1 never said
precisely that the contexts may sometimes be aebda the learners; but in the second
interview there were statements whereby he indicelearly that contexts may become a

barrier for learners. Two aspects of constructivieeory are applicable to Teacher 1(see
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chapter two). In the first phase Teachers’ viewsewiaformed by prior knowledge of
contexts in Mathematical Literacy. In the secontenview, his views on the role of
contexts were shaped by learners’ responses (otitmawith learner’'s responses) to
Mathematical Literacy task (Cannella & Reiff, 1994)

5.1.6 Teacher 2
In the first interview in the first phase of datallection, Teacher 2 indicated that the

current Mathematical Literacy curriculum is notdated, that is 60% content and 40%
contexts. He recommended that contexts should %e &t content be 40%. According
to Teacher 2 ‘balance’ is when context is dominawgr content. He maintained that
contexts help the learners to do Mathematical atgreasily. In the second interview,
Teacher 2 continued to maintain that contexts shbal60% and content be 40%. After
having seen some of the learners’ responses hewatdaged that contexts may have had
a negative impact on learners’ responses. He hawergends that language has more

negative impact on learners when answering question

There was a close relationship between responsés imdhe two phases, especially with
regard to the role of contexts in Mathematical laty; it makes mathematics interesting,
practical and easy. For Teacher 2, learners’ resggohad a little influence on his views
on the role of context.

Table 5.3 Balance between context and content linketween phases

Teachers| Present Recommendations| Recommendations| Fore
Grade 10 grounded
Mathematical | Phase | Phase Il
Lit

Teacher | 70% Contexts| 50% contexts 60% contexts Content

1 30% Content | 50 % content 40 % content knowledge

Teacher | 60 % content | 60% context 60% context Context

2 40% contexts | 40 % content 40 % content
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5.2 Typological analysis

5.2.1 Category 1: Positive contributions of contexh mathematics
This category covered all information that indichtiee benefits of using contexts in

teaching and learning of Mathematical Literacy.

Researcher From your experience how do contexts help yowa dsacher as well as

learners?

Teacher 1:It helps me a lot, like because now | am able tdewstand, like for an
example the way they charge to post a letter aptis¢ office, | am able to know that if |
am having such an envelop, this is what they aieggto charge me. Like if | am
investing money at a certain interest rate thendvk that after a period of let say 10
years this is how...., the amount | am going to Yé&t. are able to plan or to predict what
will happen in future, if at the present moment e this situation. So it is helping a

lot and to learners as well.

Teacher 1: So, the context will be in the position to helpchuse those problems are in
real life situations that are happening so thatfg/wnore contexts are included so that

learners will be interested in doing it.

From these responses, Teacher 1 contends thdtfeeabntext in mathematical literacy

makes mathematics interesting to the learners imteresting for one to find out how

contexts make mathematics interesting and to fudas to what extent context makes

mathematics interesting.

Researcher:What about in teaching and learning?

Teacher 1:1t make it easy because, actually | would like ¢cobgck again, the problems
that are dealt with are the problems related tadlatlife situations. So, that is why it is
easy, although sometimes there are some problesns #émd there, like lesson planning

and time.

Researcher:How would Mathematical Literacy look like if comxts were not included

or emphasized?

Teacher 1:If we remove the real life context from Mathemalticdaeracy, so Math Lit
will be less meaningful because really Math Litlwibt create or develop that interest to
the learners to do Math Lit. Like in the case oftmeanatics most of the things are not
contextualized, it is just pure Mathematics. | cay mathematics is too abstract and
learners fail to understand or to make sense oitit bMath Literacy to me or the way |
look so it. So the inclusion of context in Matheival Lit is so important because it

makes it more meaningful.

Teacher 1: Especially with the first three questions, suclesiions enable learners to
think constructively and logically, taking it frothe real situations and then using the
content to solve the problem. When the problenm ithe real world situation, it is much

easier for the learners to solve than when it tscnatextualised.

From the above responses that were given by Teathdr appears that teacher 1

considers the positive contributions of context$limhematical Literacy. The aspects of
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the contexts raised by the Teacher 1 are integgstireaningful, easy and sensible. The

contributions can be presented as followdigare 2

Figure 2 Positive contributions of contexts in Ma¢éimatics according to Teacher. 1

Mathematical Literacy

Mathematics context real world context

aMematics Becomes

> Contextualised Mathematics <
Relevant to
Out of school mathematics School mathematics
Relate Interesting Mathematics|,
mathematics Easy Mathematics )
to real-life < Llostiggiship » More mianingful

. ) mathematics then
situations

learners are able to

make sense

The above figure shows how Teacher 1 views theabteal life context in mathematical
literacy.

Teacher 2 It is very important when you are teaching tharters something that they
can see. It is easier for them to understand orpeoento something that they do not
know, as | highlighted before that even.... It wik lyood for the DoE to put more
contexts so that learners will be able to do tkkgaven at home on daily basis.
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Researcher:When you look at the context you are saying tlaeners will be able to do
maths at school and out of the school?

Teacher 2 Yah!

Teacher 2: Well, | think that could be a difficult issue ftearners, so there should be
both context and content. Normally in the past whatle mathematics to be difficult was
that it was based on content only. So the inclusiboontext now, the learners can see
what they are doing. It helps a lot because wehtée@rners what they can see, actual
practical thing- it is easy for them to understé&neu teach them what they can see.

Teacher 2 also points out that contexts play a nraje in Mathematical Literacy. The
key points he has raised are practical mathemg@raething that you can see) and

understandable mathematics. His views are preseamnfeglire 3.

Figure 3: Positive contribution of contexts in Mattmatics according to teacher 2.

Mathematical Literacy

Mathematics context real world context

Promotes Mathematics becomes moreisible
Understanding Gives rise to Learners are able to see
of < Mathematics

Mathematics

5.2.2 Category 2: Disadvantages of contexts in nestiatics
This category covers all information that indicaties negative impact of using contexts

in teaching and learning of mathematical literacy.
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Teacher 1: The percentage of context and content, the wagH &t it, it is not balanced.
Right now the context is about 70% and the corigeabout 30%, so it makes it difficult,
actually currently learners can not do some oragetalculations—because others they do
understand what is said, what is required, but tlek basic fundamentals that will
enable them to treat the problem. So my suggesiof 50% content and 50% context,
which can make learners to be able to acquire asgtamentals that will make them to
treat problems. In most cases learners, they deratahd that it is that and that and, but
then you find that they lack those basic fundamientiaat can be used to treat the
problems

Teacher 1 Yah, it does create some problems, especiaihg,tito design tasks with
contexts is time consuming but on the other hanekily helps the learners.

Researcher Can you comment on the effect of the contexhis ¢uestion and answer?
Teacher 1 yah, the problem is the context.

Although Teacher 1 strongly believes that contgtés a major role in mathematical
literacy, he also contends that contexts also lsavee disadvantages. He points to two
issues: time to design contextualised tasks anid baathematics concepts or principles.
He is concerned that too much real life contextsmathematical literacy may result in a
situation where learners lack mathematical concepts basic fundamentals of

mathematics knowledge.

Researcher: Don’t you think the context was the cause or hadirdluence in this
answer?
Teacher 2 Yes it is a barrier because they need to undwaista

Teacher 2 also raises concerns about contexts thematical literacy. He asserts that

contexts may become a barrier to the understaraintathematics for the learner.

Both teachers raise the issue of language as awonthey both maintain that some
learners are not competent enough to understandisBndanguage, yet most
contextualised tasks have some elements of lingwetmand. In that case, contexts work
as a disadvantage from the learner’s point of vbewause they need to understand and

interpret the text before they can respond to thestijon.

5.2.3 Category 3: Both advantages and disadvantaafassing contexts in
Mathematical Literacy

This category covers all information that pointdtaih the advantages and disadvantages

of using contexts in the teaching and learning athematical literacy.
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Researcher Don't you think the context was the cause or laadinfluence in this
answer?

Teacher 1:Yes, the context might have had the influenceabse some of our learners
have some problems, let me say the language hasvewhich is giving us a lot of
problems.

Teacher I Yah, it does create some problems, especialhg,tito design tasks with
contexts is time consuming but on the other hanekily helps the learners.

The response given by teacher 1 has an elememaatainty. There is a significant
doubt about whether the context had had good orifificence in learners’ responses.

The second response shows that contexts have thedintages and disadvantages.

ResearcherDo you think these were easy or difficult quessi®
Teacher 2 | can’t saythey were easy or difficult but | can say they aveip to the
standard, especial learners who listen when tlehégas....... !

Researche: what do you think will happen to the learnersewhanswering these
guestions? Do you think they will prefer a, b arat they will prefer d and e; or both?
Teacher 2: | think they will gofor both depending on the learner what question she
prefers.

The above responses from teacher 2 indicate théxis in mathematical literacy have
both advantages and disadvantages.

5.2.4 Category 4: What informs the teachers’ views?

This category covers all information that indicatdsat informs teachers’ views on the
role of contexts in mathematical literacy.

Teacher 1 Yah! At first, this was not highlighted the airh Math Lit, like when we
attended the first workshop last year,( ...) Bui ghear in the workshops, ... {training}
Teacher 1: Yah, the way | look at.it .{ epistemological and ontological positions}
Teacher 1:Ya! My understandingf ... {personal knowledge/understanding}
Teacher 1: | look at the question itselEike the first ...... {Personal philosophy}
Teacher 1:From what | have seehfeel maybe more... ... {practical experience}

From the above responses it is evident that thesvtaat teacher 1 has are informed by a
number of things. Amongst the things that inforrs fiiews are: training, positionality
(epistemology and ontology), practical experienpessonal beliefs or philosophies and
personal understanding.

Teacher 2: Eeh!l.., Math Litactually with the understanding that | havé§personal
knowledge/understanding}

Teacher 2 Whatis in my mind is..{personal knowledge/understanding}/ Personal
philosophy}
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Teacher 2:... normallyin the past what made mathematics.{practical experience}
Teacher 2:What | have observediany learners...{practical experience}

From the above responses it is evident that thesvibat teacher 2 has are informed by

practical experiences, personal beliefs or philbgagpand personal understanding.

5.3 Findings from data analysis

Constructivist theory is used to analyse teacheesvwon the role of contexts in

Mathematical Literacy. The Analysis reveals thatlteachers value the role of contexts
in Mathematical Literacy. They point to some adeges of using real-life contexts in
teaching and learning Mathematical Literacy. Thegthbrecommend that real life

contexts should be 60% and content be 40%. Theyewer contend that contexts also
have some disadvantages in teaching and learningematics for both teachers and
learners. They both raise the issue of languagelasrier which may affect the role of
contexts especially for the learners whose languddearning and teaching is different

from their home language.

5.4 Issues for discussian

The analysis above has given rise to some issudsirther discussions. The following
issues have emerged from data analysis and théyeviliscussed in details in the next
chapter.

(i) Issue 1: Balance between content and context

(i) Issue 2: Real life context as a barrier

(i) Issue 3: contexts and interest

(iv) Issue 4: contexts and access to mathematics

(v) Issue 5: contexts and language

5.5 Conclusion
In this chapter data analysis has been presentedings from data analysis are

presented. Five issues for discussion have besad.ain chapter six findings and issues

that have been raised in chapter five are discussaetails.
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CHAPTER SIX: DISCUSSION OF FINDINGS

This study focuses on teachers’ views on the rb®otext in Mathematical Literacy. To
determine teachers’ views on the role of contex¥lathematical Literacy, a case study
of two Mathematical Literacy teachers was carriatl &emi-structured interviews with
two teachers were conducted. Mathematical Litetask was designed and given to
grade 10 learners. Responses were analysed andugextdo design interview questions
for the second phase of data collection. Resutts) fanalysis of the teachers’ responses
have shown that both teachers contend that conteletg a considerable role in
Mathematical Literacy. Both teachers also raisdartiencerns with regards to the
negative effects of contexts in Mathematical Litgralhe teachers’ views on the role of
context in Mathematical Literacy raise issues #ratsubject to the present discussion.

The following issues have received a special atienn this discussion. The issues on
balance between context and content, access toematlts, interest, barrier and

language are discussed in the next section.

6.1 Discussion on issue 1: Balance between contantl context.

6.1.1 Teachers’ perspective
The analysis of teachers’ responses has revead¢ddthh Teacher 1 and Teacher 2 are

much concerned with the balance between contentangxt in mathematical literacy.
It has been observed that the two teachers vievafiba” differently. The analysis of the
data that was collected in the first phase of datéection has shown that Teacher 1
considers balance between content and context whetext is 50% and the content is
also 50%, while Teacher 2 considers Mathematidaracy being balanced if the context
is 60% and the content is 40%. In the second pbaseterviews it was noticed that
Teacher 1 changes his view on how he views a balemtMathematical Literacy. From
the view of 50 % context and 50 % content, he éss$leat a balance between content and
context in Mathematical Literacy should be 60% eahtind 40% content. Such a change
was to a certain extent brought by learners’ respsrio a Mathematical Literacy task.

Learners performed generally well. However thereasveases where some learners could
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not solve problems which are real life context dasteacher 1 suggests that more
context based tasks should be given to learnethadhey will have more exposure to
context based activities. This is evident becausmediately Teacher 1 was shown
learners’ responses to the task; he modified t@gipus position on the balance between
content and context. Teacher 2 who in the firstsphaf interviews maintained that
context should be 60% and a content 40%; was seba tonsistent with his view even

in the second phase of interviews.

While it is interesting to see how both teachemwia balance between context and
content, it is again surprising to see how botlthees determine the percentages of
content and context. Mathematical task (see onelT4&ld) which was given to grade ten
learners was then given to both teachers to commenit was discovered that both
teachers determine the percentages of content amigxt in different ways and this
confirms constructivist view that people constrdetas or knowledge in a unique manner
(Ernest, 1989). In determining the overall percgesaof context and content, Teacher 1
uses a summative evaluation (which is more gemsangh. He considers five sub
guestions as one question (with 50% content and &0ftext). He does not consider
each question separately from the other questiamshé combines all questions as a
single unit. He considers five questions integratedt is, each question has both context

and content.

Teacher 2 uses what | call formative evaluationryvepecific) in determining the
percentages of content and context. Each sub quessticonsidered as either context
based or context based. To him, there are strongdawies amongst the sub questions
and between context and content (strong classditatAccording to Teacher 2 three

guestions (a-c) are context based and the lasfdved are content based.
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Why balance?

Both teachers are very much concerned with thenbaldetween content and context,
although they viewbalancedifferently. They both point to the importancebaflance in

making mathematical literacy meaningful. They madkerence to the old mathematics
curriculum NATED 550, saying it was not balancedcsi it was dominated by content
with little or no real life context. They suggesiat such imbalances are probably the
cause for poor learner performance in mathemat&ed both teachers envisage that
learners will perform better in Mathematical Liteya They both contend that learners’
success in Mathematical Literacy depends on thenbalbetween content and context.

While both teachers emphasise the need for a alagiwveen the content and context, it
is noted that Teacher 1 is more concerned with emaghical knowledge to be acquired
and applied in real life situation, and Teaches thbre concerned with real life situation

to be used to acquire mathematical knowledge.

Teachers’ views about balancing content and congaxd its relation to learners’
performance in mathematical literacy raises isdoegliscussion and further research.
Research on the extent and ways in which balanweeka content and context promotes

learners’ performance and achievement in mathealdiieracy is necessary.

6.2.2 Curriculum perspective

In an attempt to support Mathematical Literacy bems, the National Department of
Education has developed four documents that givachers insight into how
mathematical literacy is expected to develop (D&D06). The documents are:
Mathematical Literacy Subject Statement, Subjedessment Guidelines, Learning

Programme Guidelines and Teacher Guide.
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(1) Mathematical Literacy Subject Statement

This document is a policy document divided into rfathapters. The first chapter
describes the principles and the design featurethefNational curriculum Statement
grades 10-12 (General). The second chapter desdhbedefinition, purpose, career links
and Learning Outcomes of Mathematical Literacy. Tthed chapter contains the
Assessment Standards for each Learning Outcome/ekhsas content and context for
Mathematical Literacy. The last chapter, that igpthr four, deals with the generic
approach to assessment being suggested by thenBlaflarriculum Statement.

This Document policy foregrounds the use of corstart Mathematical Literacy. DoE
(2003) asserts:
Context are central to the development of Matherahtiiteracy, by its very
nature, requires that the subject be rooted inethels of the learners (p.42)
The approach suggested by the Department to dekéddipematical Literacy is one that
involves the use of contexts in teaching and legrnDoE (2003:42) states:

The approach that needs to be adopted in develdpatgematical Literacy is to
engage with contexts rather than applying Mathersatlready learned to

context.

The Department envisages that the appropriate fuss#evant contexts in Mathematical
Literacy can help to attain the assessment StasddriMathematical Literacy. Relevant
contexts according to the Department are thosderklto the principles of National
Curriculum Statement such as human rights, inciysivhealth (HIV/AIDS) and

indigenous knowledge systems.

(i) Subject assessment Guidelines: Mathematical taracy
The purpose of this document is to provide guiddifior assessment in the National
Curriculum Statement Grades 10-12(General) (DoE)5BD Most importantly, it
provides information on continuous assessment, eunmand forms of assessment

required for programmes of assessment in gradés 18, recording and reporting on the

62



programme of assessment, moderation of the assetssasks in the programme of

assessment and Mathematical Literacy assessmemtoiany, rating codes and marks.

This document is relevant to this study becaugpeatides guidelines on how context in
Mathematical Literacy should be used in teaching l@arning. The Department states
clearly about the content and context (DoE, 2005l
When teaching and assessing Mathematical Litersegchers should avoid
teaching and assessing mathematical content imtikence of context. At the
same time teachers must also concentrate on igieigtifn and extracting from
the contexts the underlying mathematics or conténat is, avoid teaching and

assessing contexts without being deliberate alb@utnathematical content (p.7).

The Department further asserts that learners mesexXposed to both mathematical

content and real-life contexts to develop compeésn@.7).

With regard to tasks used in assessment, it icateld that assessment tasks should be
contextually based, that is, based on real life¢texis and use real-life data, and should
require learners to select and use appropriateamsttical content in order to complete
the task (DoE, 2005b).

From the above, it is evident that according to Hadeication Department’s perspective,
content should go together with context. Althoupkré are no statistical figures that
indicate the proportions (percentages) for eachpomant (context and content), it is
observed that context and content must be cemdrahriy given task in mathematical

literacy.

(iif) Learning Programme Guidelines (LPG): Mathematcal Literacy
This document assists teachers to plan for seqddaaening, teaching and assessment in
Grades 10 to 12 so that all four Learning OutcormedMathematical Literacy are
achieved in a progressive manner (DoE, 2005a). dariing Programme guidelines

document there are three phases of planning teaeaommended:
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a) Phase 1- Subject Framework for grades 10-12

b) Phase 2- Work Schedule for each grade, e.g. giade 1

c) Phase 3- Lesson Plans
LPG document provides information on how to useteas in all these three phases of
planning in order to achieve Learning Outcomesrbter to achieve Learning Outcomes
teachers should choose meaningful contexts to entthedcontent gleaned from the
Assessment Standards in clusters across the Lgathitcomes (DoE, 2005a). The use
of contexts is emphasised in the LPG document:

The lesson Plans should include authentic learniegching and assessment

activities that reflect real-life contexts (p.15).

(iv)  Teacher Guide : Mathematical Literacy

In the Teacher Guide document (DoE, 2006) therévegaty six learning units, each unit
being expected to take between five and ten dagke$room time. Each unit is intended
to develop the mathematical knowledge, skillstudés and values that characterise a
mathematically literate person (p.3). The departneriher asserts that to achieve the
intensions of each learning unit, each learningt usibased on real-life situations
(contexts). The challenge posed to the Mathemadtitatacy teachers is:

To use situations or contexts to reveal the undeglymathematics while

simultaneously using the mathematics to make sehtes situations or contexts,

and in so doing develop in students habits orlaiteis of a mathematically

literate person (p.4).

From the above, it is evident that according to Haeication Department’s perspective
content should go together with context. Althoupkré are no statistical figures that
indicate the proportions (percentages) for eachpomant (context and content), it is
observed that context and content must be cerdrahriy given task in mathematical
literacy. Venkatakrishnan & Graven (2006) arguet ttheese documents have mixed

messages for Mathematical Literacy. They state:
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Overall, therefore, it would appear that there ar@ed messages within the
Department of Education’s documentation for Mathi&eah Literacy. Whether
educators will give more emphasis to context-spe@foblem solving using
mathematics or to the mathematics involved in sglvcontextual problems

remains unclear at this stage. (p.20).

In conclusion, both teachers and the Education Deyeat contend that a balance
between context and content is essential in Mathieatd.iteracy. The above arguments
however raise some issues on the role of contektathematical Literacy; whether the
context extends greater opportunities for leart@m@sccess mathematics or denies access
to mathematics. In the next section the issuehef ole of context in accessing

mathematics is discussed.

6.3 Discussion on issue 2: Context and access tothsamatics

There have been some debates on whether the mlascontext in mathematics really
makes mathematics more accessible or not (see Bd®@3), Mudaly (2004), Van Den
Heuvel-Panhuizen, 2005; Yosh et al (1997 ); NicolC&espo, 2005; Sethole, 2004;
Zavenbergen, Sullivan & Mousley , 2002 and Du ,R@91 ).

Du Feu (2001) recognises the role of context inheatatics in making mathematics
more accessible to learners. He writes:
Many justifications have been given why it is beciaf for students to have

mathematics burdened with contexts. They include,ekample, ease of access
(p.3).

Zevenbergen et al (2002) drawing from their expexge also support the idea that

contexts make mathematics more accessible to daid€hey argue that the use of

contexts in mathematics education can enhanced#neihg for students (p.1).
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Sethole (2004) argues that while mathematics resraimniquely distinct entity, the non-
mathematical everyday realities may be used astfoph to access it. Blinko (2004)
who conducted a study on the use of contextualtgumssin national tests claims that
without the context, the problem could be consideiee be more purely mathematical,
and less accessible to pupils (p.3). Adler (2009 Zliggests that context is beneficial,

provided it does not distract learners from mathesa

The analysis of the teachers’ responses has revdlade both teachers maintain that
contexts play a significant role in mathematictdriicy. According to the teachers’ real
life contexts make mathematics more practical tleasners are better able to respond
appropriately. Similar confirmation of the positivéluence of context in mathematics is
given by Van Den Heuvel-Panhuizen (2005) who maistéhat context in mathematics

enhances accessibility of the problem.

Mwakapenda (2004:28) observes that understandiogasof the most important traits
associated with the attainment of educational godlse inclusion of context is
considered by both teachers as playing a role ipirige the learners to understand

mathematics.

The above arguments raise further concerns withrdetp the extent to which contexts
make mathematics accessible to learners. An apdgtiqneto be posed is: How does
context make mathematics more accessible? Van RendtPanhuizen (2005) provides
a claim that partially answers the above questitem Den Heuvel-Panhuizen (2005)
claims that contexts contribute to the transpareamdelasticity of problems. She further

maintains that contexts suggest strategies thad dmuused to solve the problem.

From teachers’ responses on the role of contegheof the questions given to learners,
4x = 12; Teacher 1 claimed that there is littlet tbauld help the learner in finding the
solution to the above question. The question itseléms to be generally easy for

‘mathematicians’ but a non mathematician can hasdlye this problem. It is likely to
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happen (as it happened to some grade ten leathats)ne would try to get rid of 4 in 4x

by using inappropriate methods and wrong operatidces

4x =12
4x —4 =12-4
X=8

It is obvious that this solution x = 8 would not lobtained if this problem was
contextualised in real-life situations. If the saqeestion is contextualised in a real life
situation many learners if not all, can accessptisblem and devise the strategy to solve
it. For example:
Four oranges cost R12 all together; determine havelmeach orange costs?

It is not only mathematicians who can solve thighgm; non mathematicians can also
access this problem. They can use mathematicalabpes to solve this problem
sometimes unaware of the mathematical methodsvadahn solving this problem. The
study on mathematics in the streets and in schoatréher, Carraher and Schheman,
1985) reveals that a number of children who hadicdifies in making appropriate
calculations in school mathematics experiencedroblems when selling candies at the

market.

The inclusion of context in Mathematical Literatyetefore is seen in one way or another
as loosening or breaking boundaries between matieahand non mathematical
discourses, thus extending more opportunitiesyery®mne to access mathematics.
The idea of including contexts in Mathematical tatey has many advantages for
learners. DoE (2005b:8) observes that:

Learners will often meet problem situations in tlault lives for which there are

no ready made formulas or procedures to providetisol.

Learners should be exposed to mathematical prob¥enmish are contextualised to real-

life situations.

While noting that both teachers maintain that thausion of context in mathematical

literacy makes mathematics accessible and undeedtée) they further assert that it
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makes Mathematical Literacy interesting. In the tngaction an issue on context and

interest in mathematics is discussed.

6.4 Discussion on issue 3:; Context and interest mathematics

The influence of context in arousing interest imrfeers has received attention in
mathematics education (see Bowman, 1997; Mudal®42énd Gerdes, 1985). Both
teachers maintain that context makes mathemati@nimgful hence learners became
interested in doing mathematics. This raises atourefor discussion as to how context

makes mathematics interesting to learners.

Mudaly (2004) shares the same view with both teaciveh regard to the role of real life
context in arousing interest to learners. MudalJ0@) observes that besides the ideal of
showing learners how mathematics is related to weald it also serves to increase
interest in the subject matter (p.37). Thorndik®3@) cited in Mwamwenda (1995)
explains the importance of interest in learning. &fserts that interest determines
learners’ work on a given task; if their interestgreater then they work harder and the
lower their interest the less hard they will wopk201). Considering interest in relation to
how learners construct knowledge, Piaget (1958 rtsthat an individual constructs new
knowledge on the basis of actions which are of drisher interest. Drawing from
experience, Browman (1997) states that after afigwhis students to work with real-
world problems in his class, the level of studenenest increased to the extent that they
were especially excited about being able to solwethematics problem that even the so-
called math geniuses in calculus could not solv@)(prhis confirms that real world

context has a potential to increase interest indamers.

Teachers commented on one of the questions givieaitoers:-
If 3y =6 then 5y =

They maintain that this question is not contexsetli to real life therefore it is

meaningless to the learners. They argue the leameuld not have any interest in this
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guestion because it is not related to real lifiadion. If the same question was

contextualised to real life situation learners dduhve interest, for example:

If three learners got six apples then many applidive learners get?

The above problem is related to real life situat@mce there is a great possibility that
learners would be interested in modelling the poblnd eventually coming out with

the solution.

While in one hand acknowledging the positive cdmition of the real life context in
increasing interest in learners, on the other Hhedanguage issue arises, particularly in
a multilingual classroom. In the next section tlssue of context and language is
discussed.

6.5 Discussion on issue 4: context and language

‘Context’ in the context of this study refers t@tbharacteristic of a task presented to the
students; refers either to words (and pictures) ltledp the student to understand the task
(Vvan Den Heuvel-Panhuizen, 2005). The above exptanasuggests that a

contextualised task has to a certain extent liniguiemands.

In a Constructivist perspective, language is a vergortant tool to mediate learning
(Vygotsky, 1978). Although there are eleven offitteanguages in South Africa, in almost
95% of the South African schools English is the medof instruction. It follows that the

majority of learners in South Africa learn matheicgtthrough a second language;
English. There have been attempts to study theignfte of language in learning
mathematics with a special reference to those éearwhose first language is different
from the language of learning and teaching (LoL3ge( Setati & Adler, 2001; Whang,
1996 and Howie & Pietersen, 2001). A qualitativedgtthat was carried out in Korea
(Whang, 1999) reveals that children have diffi@dtiin solving mathematics word

problems written in English. Similarly, a study amathematics literacy of final year
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students by Howie and Pietsern, 2001, shows thdests perform particularly badly in
guestions requiring written answers. They write:
Students showed lack of understanding of matheméteracy questions and an
inability to communicate their answers in instanaere they did understand the

guestion (p.19).

Murray (2003) argues that for a child to understand respond to the problem posed,
the language and grammatical constructions usech wieeword problem is formulated
are obviously crucially important (p.39). The ab@rguments concur with the teachers’
comments on learners’ responses to the task. Qmeatyexample is the first question

that was given to the learners to solve:

Six oranges cost R12, 00. How much will nine orangst

It was expected that the learners would say R1®&a#t a great surprise to get an answer
from one learner which was not expected. The lessaiel 18 oranges. It is evident that
the learner was able to calculate 18 but did naiwkrappropriate units. From the
teachers’ views, the learner understood the questia he had had mathematical content
knowledge but the main problem was the languagepht&l not communicate his answer

appropriately.

From the above discussion it is noted that thedagg in which a contextualised task is
presented can affect learners’ responses in twaswayone way a learner may fail to
model the problem because of the language usednstructing the problem, thus the
learner would be unable to recognise the natutkeoproblem. It is obvious that once the
learner has failed to recognise the nature of theblem, he can not respond
appropriately. Secondly, a learner may identify tla¢ure of the problem and solve the
problem correctly (mathematically) but ultimatesilfto communicate his answer due to
a lower level of language competence (Howie andeRiern, 2001). Tobias (2003)

observes that to learn mathematics effectivelydestts need to acquire the tools to

70



communicate their ideas, so that they can exphesagelves and so that the teachers are

privy to their understanding (p.21).

Ensor and Galant (2005) maintain that attemptsntegrate the academic and the
everyday potentially produce a number of seriousequences. It follows that context in
Mathematical Literacy does not always produce amiyd results but sometimes it
creates barriers to the learning of mathematicthdémext section, context as a barrier to

the learners in learning mathematics is discussed.

6.6 Discussion on issue 5: context as a barrier oathematics

Many scholars have made significant attempts aeiling how context affects learning
mathematics. There are a couple of researchershake shown that contextualising
mathematics can produce undesirable results (sepec & Dunne, 1999; Chacko, 2004;
Naidoo & Parker, 2005; Murray, 2003; Greer, 1998 ®erschafel and De Corte, 1997).

6.6.1 Theoretical perspective

A study by Cooper and Dunne (1999) reveals howecdnalising mathematics creates
some difficulties for working-class students. Waoikiclass students perform
significantly poorer than their middle-class peeya contextualised tasks while
performance on decontextualised task is equivalBné study on the implications of
mathematics teachers’ identities and officials tatmematics discourses for democratic
access to mathematics (Naidoo and Parker, 2005)viedt seven grade 9 teachers. All
seven teachers expressed negative orientation desveantextual mathematics. Some of
the teachers maintain that:

Teaching and assessing mathematics from situatienges pupils of adequate

subject content and knowledge and that pupils \gettng bits and pieces (p.63).

Chacko (2004) in her study on solution to real-doproblems provides empirical

evidence that the students, both at the primary sewbndary school levels, are not
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skilled at using real-world knowledge in the Matlatits classroom. It is clear that
learner need to be skilled at using real-life ceinte solving mathematical problem in
the classroom. Murray (2003) argues that inclugibeontext in mathematics does not
necessarily produce good results all the time. Blumasserts that learners experience
real-life very differently from adults and are fdiai with very different aspects of real
life. She stipulates four ways in which the conteah act as a barrier to understanding
mathematics:

* Learners are not familiar with the context,

* The context has unpleasant connotations

» Limited context

* The problem has to be transformed or modelled byléarner before she can

solve it (p.40).

Van Den Heuvel-Pan Huizen (2005) also suggestsifoportant points about context as
a barrier in teaching and learning mathematics:-

» Context can hinder finding an answer

» Students’ unwillingness to take into account thetest

» Context problems that do not allow one to takecihrext into account

» Taking the context into account is not distribuéeenly among students.

The above points are supported by Mair (1991) whggssts that some of the
contextualised problems have little in common witlose faced in real-life; hence
learners are not familiar with the context usedarbers construct knowledge based on
their prior knowledge and through social interaatiolt is possible that a context used in
the problem might be irrelevant to a student’s éfeinterest; this may have a negative
impact on the learning of mathematics.

The above arguments provide a framework and letsegsew the possible negative

impacts of contexts in mathematics. This studybisua teachers’ views on the role of
context in mathematical literacy, thus, it is agprate to find out whether teachers share
the same views with those presented above.
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6.6.2 Teachers’ perspective

Although both teachers maintain that context playsignificant role in teaching and
learning mathematics, to a certain extent they aldmowledge that context can be a
barrier. Teacher 1 seems to agree with seven tea¢Naidoo and Parker, 2005) who
maintain that contextualised mathematics deniemées’ access to mathematics content
knowledge. Both Teacher 1 and Teacher 2 agree Withray (2003) that the
contextualised problem has to be transformed orathexdi by the learner before he or she
can solve it. This was evident when the learnenmg\ge/en the following task:

Three cups cost R4, 50. How many cups can be htdagR12-00P

The learner is required to transform or model thablem before getting the solution.

One way to do that the learner may first calcuthtevalue of each cup, i.e. let a cup be

X
Then 3x =4.50
X =4.58
x=15
This means that each cup costs R1.50.The nextistepcalculate the number of cups
that can be bought for R12.00. The final solutisrcalculated by dividing R12.00 by
R1.50 that is = 8 cups.

Teachers agree with what was found by Chacko (2004gr study that students are not
skilled at using real-world knowledge in the classn. Both teachers indicate that
learners are not exposed to contextualised mathesr@bblems because teachers do not
expose them to such problems. Both teachers poiritvd possible reasons for the
learners not being skilled at using real world kiemlge in solving mathematical

problems.

The first reason given by both teachers is langyagéciency and competence. They
contend that their learners are relatively podEmglish language; consequently they are

likely to experience difficulties when dealing witbhntextualised mathematics problems.
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The Teachers however point to the mathematics éeachho teach in other languages
and not in the language of instruction making leesnnot to develop communication
skills in the language of instruction. If teacheen teach in English all the time and
allow learners to communicate their answers in Bhglthere could be a significant
improvement. The second reason given by the teadeethe time available to design
contextualised problems. Learners also requiretaofotime to solve contextualised
problems. They contend that most teachers tendrtoré contextualised problems and

concentrate on content based problems to save time.
In this chapter issues raised in data analysis teen discussed. In the next chapter

seven recommendations for teacher education, olasspractice and for further research

are given.
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CHAPTER SEVEN: CONCLUSION

7.1 Summary of findings

The purpose of the study was to determine teachees/s on the role of context in
Mathematical Literacy and what informs teacher®ws on the role of context in

mathematics. Semi-structured interviews were coreduo elicit teachers’ views.

7.1.1Critical questions
a) What are views of grade ten teachers on theofatentexts in Mathematical Literacy?

b) What informs teachers’ views about the roleaftext?

a) Teachers’ views on the role of context
The study has shown that teachers have both pesitid negative views about the role
of context in Mathematical Literacy. Although teach have both negative and positive
views about the role of context, they to a largeiest maintain that context plays a
significant role in mathematics more than its negateffects. The most important

findings about context in Mathematical Literacy:are

* There should be a balance between mathematicsntdatewledge and real-
life context;

* Context makes mathematics interesting, accessibte @actical to the
learners;

» Context makes mathematics more meaningful, easyaddrstandable to the

learners.

The study also reveals the challenges that thehéesgointed out with regard to the
negative impacts of contexts in Mathematical LitgraThe teachers maintain the
following:

* To design or develop contextualised problem reguareconsiderable amount of

time;
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» Context sometimes creates problems associated Iwghistic demands to the
learners whose first language is different fromléregyuage of instruction;
* Learning mathematics by incorporating real-life teom might to a certain extent

deny learners’ access to mathematics content knigele

b) What informs teachers’ views?

The study has revealed that the teachers’ viewsndoemed by their personal beliefs
about mathematics (Ernest, 1988 and Hersh, 198@)r teaching experiences, their

training (in-service) and practical experience (Geapter 5).

7.2 Recommendations

7.2.1 Recommendation for classroom practice

Contexts are central to mathematical literacys lexpected that the learners be exposed
to both mathematical content and real-life contextsorder to achieve Learning
Outcomes (DoE, 2005a). In an attempt to implemieatintended curriculum (Muller &
Vinjevold, 2005), teachers should take heed of filllowing recommendations for
classroom practice with regard to the inclusioneail-life context in mathematics:

* Teachers should ensure that while contextualisimghematics to the real life,
content knowledge should also be emphasised suah ititorporating the
everyday in mathematics does not derail mathemagozds.

» Teachers should ensure that the context used re@gte and meaningful to the
learners.

Adendorff & van Heerden (2001) suggest that teacheeed to make sure that
appropriate contexts are used to facilitate legrand understanding, and should change

and adapt contexts found in text books or othesue®s to better suit their learners need
(p.66).

Julie and Mbekwa (2005) add to the above suggedti@y suggest that attention should

be accorded to the appropriateness of contextifi@rent cohorts of students (p.32).
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* While there are still debates on language of legraind teaching in South Africa,
and code switching as a way to assist learneralikantore freely in mathematics
class and so to use their main language as a megarasource (Setati & Adler,
2001), teachers should ensure that they do notngiseer learners in developing

communication skills in English language as it medium of instruction.

7.2.2 Recommendation for teacher education

There is great need for a continual teacher inisergrogramme. The Department of
Education should have programmes in place thatiesggned to support and monitor the
implementation of the new curriculum in schoolsclEaircuit or ward should have
clusters (group of teachers) who will meet on ragblasis to share experiences on how
to approach the new curriculum, particularly matagoal literacy as a new subject. The
above will ensure that all teachers carry the gmpaite message to the classroom.

Institutions of higher education should design edited programmes for teachers which
will be offered part-time to practicing educatoSuch programmes should address

challenges of the new curriculum.

7.2.3 Recommendation for further research

The present study focused on Teachers’ views orrdleeof context in Mathematical
Literacy. There is a need for further researcheamrers’ views on the role of contexts in
mathematical literacy, and a need for further netean relationship between learners’

views and teachers’ views on the role of contex¥athematical Literacy.
There is a need for a further research on how #&rachnd learners use contexts in

teaching and learning of Mathematical Literacy. fsuesearch should involve the

observation of classroom practice.
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There is a need for further research on the sampie twt involving a large sample of

teachers.

7.3 Limitation

This was a case study that involved only two teech®pie, 2004) hence the results
obtained in this study can not be generalisedeaddtge population of teachers. While an
extensive planning was undertaken for this studg, af the weaknesses of this study was
that data collected did not provide enough inforamatabout what informs teacher’s
views. There are two possible reasons for the ttetwas collected to have little on
what informs teachers’ views. The first reason Wes the interview question did not
adequately lead to more information on what infotims teachers’ views. The Second
possible reason was the context in which teachers wmterviewed. Only Mathematical
Literacy task and learners’ responses were usedritextualise interviews. If classroom
observations and teachers’ work schedules/book vedse used to contextualise
interviews, teachers would have responded in suwlay that a broad picture of that
which informs their views on the role of contextMathematical Literacy would have

been identified.
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9. APPENDICES

APPENDIX 1: INTERVIEW PROTOCOL

Name of Interviewee: terview duration: 40 min

Interview method: Semi-structured interview

Focus question: What are teachers’ views on the ajl contexts in mathematical
literacy?

Question format: Open-ended questions

Response mode: Recorded by interviewer (Audio-tape)

Introduction: The purpose of this short interactisrio collect information on teachers’
views of the role of contexts in mathematical hiEy. Information gathered will be used
by curriculum developers and mathematical Liter@achers. This interview will last 30
minutes. You may ask questions of clarity or raisacerns during the course of this
interaction, you are most welcome to do so, felalxexd. The aim of this interaction is to

understand your views on the subject under disonssi

Questions
1. a) What is your understanding of Mathematidtgracy?

Probe:How do you view the nature and scope of Mathemldtiteracy?

(b)What aregrour experiences in Mathematical Literacy?
2. Mathematical Literacy seems to contextual matiars What contexts are commonly
presented or used in Grade 10 mathematical Litdeadipooks that you are using?
Probe:Can you name them?
3. What do you think could be the possible reason ifclusion of contexts in
mathematical literacy?
Probe:From your experience how do contexts help youtaeaeher as well as learners?
4. How would mathematical literacy look like if demts were not included or
emphasized?

Probe Do you view Mathematical Literacy would be moreamingful or less, explain?

85



5. Do you prefer to use contexts in teaching aadchieg Mathematical Literacy?

Probe:lf so why, if not why?

6. If you were involved in curriculum design for Mamatical literacy, what will be your
suggestions about structure or nature of Mathemidtieracy for grade 10?

Probe:Why you make such suggestidns

7. According to Department of Education the purposéMathematical Literacy as a
fundamental subject is to ensure that South Africdizens become highly numerate
consumers of mathematics. From your point of viewdu see Mathematical Literacy
going to fulfill this purpose?

Probe: How and/or why?

Thank you for participating in the interview. Yaesponses were very informative. | will

let you have some information about the outcoméseoproject.

Note that these questions were further developied tife scripts were analyzed.
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APPENDIX 2: INTERVIEW TRANSCRIPTS

1. PHASE 1: DATA COLLECTION
TRANSLATED version
Teacher I Interview duration: +30 min

Interview method: Semi-structured interview
Focus question What are teachers’ views on the role of contartamathematical

literacy?

Question format Open-ended questions

Response modeRecorded by interviewer (Audio-tape)

Introduction: The purpose of this short interactisrio collect information on teachers’
views of the role of contexts in mathematical a@y. Information gathered will be
used by curriculum developers and mathematicalradte teachers. This interview
will last 40 minutes. You may ask questions of ityaor raise concerns during the
course of this interaction, you are most welcomedaso, feel relaxed. The aim of

this interaction is to understand your views onghbject under discussion.

Questions

Researher What is your understanding of Mathematical laty?

Teacher 1: Ya! My understanding of Mathematical Literacy isttht was designed to
help the South African citizens, because beforgh@past) Mathematics was done
by a certain people and others could not. And therthere are problems or there are
real life situations whereby people should knowstdve those problems or to read
certain statements like bank statements, telephdiseor water-bills ..... all those
things. So, they are unable to read those thingsause they are mathematical
illiterate. So, that is why mathematical Literasyintroduced so that all people can be
in the position to read all those statements ..........

Researcher What are your experiences in Mathematical LitgPac

Teacher 1: | have attended some workshops on Math Lit. Liket year (2005) |
attended one which was in Durban, so where Mathwas first introduced to

teachers, like how to teach it, which modules stidoé covered so a year especially
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in Grade 10. So that is what we did last year. A early this year (2006) we have
also attended another workshop which was organiagdthe Department of
Education, and the...., that one was.., the focus @rageaching, how to teach,
especially the approach, to approach certain chajpted how we assess, like how
many class work exercises, homework exercises rieatl to be included/done.,
projects and so on...! And | was also accepted by Uhieersity of KwaZulu-Natal
to do ACE in Mathematical Lit. | was accepted thear (2006) but | am going to
start next year January (2007).

Researcher:So looking at Mathematical Literacy, it seems totegtual mathematics.
What contexts are commonly presented or used inlé5i® mathematical Literacy
textbooks that you are using?

Researche: If you can just name them?

Teacher 1: Most of the things that are emphasized theréhase mentioned earlier on
that, there are things like, bills, cell phonekgedieeh how cell phone calls charge
during pick hour or the off pick hour, all thosantys, eeh, investments, actually, |
mean if the interest is 13% and you are investiogey, how much are you going to
get, and if you make borrow money, things like iatiat actually loans, how you
repay them. So you are able to see the interest,riite money you are going to pay
at the end, so that you will be in the positioncttoose amongst those loaning
companies. You choose the best that will suit ydbere are things like that.... Also,
when it comes to things...., like to buy carpetstf@ rooms students must be able to
calculate the area of the room, so that when tleetoghe factory, they simple give
the area of the room, and then those in the faqieilers) they will only give the
size, and they will give them exact carpets bec#usesize is there.... And there are
other things related to that!!

Researcher:What do you think could be the possible reasonrfousion of contexts in
mathematical literacy?

Teacher 1: So, the context will be in the position to helpcause those problems are in
real life situations that are happening so thatly wore contexts are included so that
learners will be interested in doing it.

Probe: From your experience how do contexts help youtaaeher as well as learners?
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Teacher 1: It helps me a lot, like because now | am able tdewstand, like for an
example the way they charge to post a letter aptise¢ office, | am able to know that
if I am having such an envelop, this is what theygoing to charge me. Like if | am
investing money at a certain interest rate thenovk that after a period of let say 10
years this is how...., the amount | am going to Yé¢. are able to plan or to predict
what will happen in future, if at the present moinee have this situation. So it is
helping a lot and to learners as well.

Probe: What about in teaching and learning?

Teacher 1:It make it easy because, actually | would like eobgick again, the problems
that are dealt with are the problems related ta¢htlife situations. So, that is why it
is easy, although sometimes there are some prohlleens and there, like lesson
planning and time. Most of the exercises are tioresaming.

Researcher: How would mathematical literacy look like if contexs were not
included or emphasized?

Probe: Do you view Mathematical Literacy would be moremegful or less, explain?

Teacher 1:If we take out the context from Mathematical Lieyaso Math Lit will be
less meaningful because really Math Lit will notate or develop that interest to the
learners to do Math Lit. Like in the case of math&éns most of the things are not
contextualized, it is just pure Mathematics. | say mathematics is too abstract and
learners fail to understand or to make sense otit 6Math Lit to me or the way |
look so it. So the inclusion of context in Matheroalt Lit is so important because it
makes it more meaningful.

Researcher:If you were involved in curriculum design for Mathatical literacy, what
will be your suggestions about structure or natfrathematical literacy for grade
10?

Probe: Why you make such suggestions?

Teacher 1: The percentage of context and content, the wagH &i it, it is not balanced.
Right now the context is about 70% and the coniergbout 30%, so it makes it
difficult, actually currently learners can not donge or certain calculations—because
others they do understand what is said, what islired, but they lack basic
fundamentals that will enable them to treat thebjanm. So my suggestion is of 50%
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content and 50% context, which can make learnerbetoable to acquire basic
fundamentals that will make them to treat problemsanost cases learners, they do
understand that it is that and that and, but than find that they lack those basic
fundamentals that can be used to treat the problems

Researcher: According to Department of Education the purpose Mdthematical
Literacy as a fundamental subject is to ensure 8matth African citizens become
highly numerate consumers of mathematics. From ymimt of view do you see
Mathematical Literacy going to fulfill this purpdae

Probe: How and/or why?

Teacher 1 Yah, the way | look at it, it is going to fulfiit- the purpose although ummh!!
There are areas need to be reviewed. To be ressdie@gain in a new way. But it is
going to fulfill the purpose ye DoE, but there a@me areas like to put it clear to
learners especially to those who are doing Maththiknow what is the aim of Math
Lit, and what is Math Lit., why is it included ihé curriculum? What is the purpose?
So that they will exactly know that they are doMgth Lit because of 1, 2, 3 and 4,
so that they will know the purpose of what they d@oeng and why they are doing it

Researcher: additional questiopnyou have mentioned important thing in the begigni
about training. Were the teachers exposed to thpopa of Math Lit and aims of
Math Lit during the training sessions?

Teacher 1 Yah! At first, this was not highlighted the ainfi Blath Lit, like when we
attended the first workshop last year, it was rearty highlighted or explained to
teachers, even to learners and to parents throwghamit was not clearly done. But
this year in the workshops, the time we startedwbekshops-the focus was on the
purpose and aims of Math Lit., then we continudeal with the content and context.
But the main focus was on why Math Lit was introeldign the curriculum and the
other things, so that the teachers will be in atjwsto influence learners or motivate
learners to do Math Lit. Because in most casesfiyalthat the learners do Math Lit
because they are afraid to do Maths. So they amegtrto plant that seed to the
learners that they are doing Math Lit not becahsg aire afraid to do Maths, but they

do it because the reasons behind are 1,2,3 and 4.
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Thank you for participating in the interview. Youresponses were very informative. |

will let you have some information about the outcesof the project.

2. PHASE 1: DATA COLLECTION

Teacher 2 : Interview duration: £30 min

Interview method: Semi-structured interview

Focus question: What are teachers’ views on the aofl contexts in mathematical

literacy?

Question format Open-ended questions

Response modeRecorded by interviewer (Audio-tape)

Introduction: The purpose of this short interactisrio collect information on teachers’

views of the role of contexts in mathematical hiy. Information gathered will be used

by curriculum developers and mathematical Liter@achers. This interview will last 40

minutes. You may ask questions of clarity or raisacerns during the course of this

interaction, you are most welcome to do so, felalxexl. The aim of this interaction is to
understand your views on the subject under disonssi

Questions

Researcher What is your understanding of Mathematical latsr?

Teacher 2: Eeh!l.., Math Lit actually with the understanditigat | have, it is a bit
Mathematics but actually meant for people who ase Mathematical Literate, it
deals with numbers. It is trying to take out thatgeption that mathematics is done
by those who are intelligent.

Probe: How do you view the nature and scope of Brattical Literacy?

Yah it is bit interesting but the fact of the maiiethat, it is not well arranged, as a new
subject they are trying to look at the way to m#keasily understandable even to
learners.

Probe: What are your experiences in Mathematidaracy?

Teacher 2 Although there are hick up because initially teas had perception that Math

Lit is going to be an easy subject- but now theyerjoying it. It is not just easy but
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challenging. | have a bit of experience on Mathkgtause | was once appointed by
DoE to be a Tutor for quiet of some times, so llydaave some experiences on that.

Researcher:Mathematical Literacy seems to contextual mathersatWhat contexts are
commonly presented or used in Grade 10 mathemadtitahcy textbooks that you
are usin@

Probe:Can you name them?

Teacher 2:well eeh- normally | do refer the learners to sdrrgg that they can see, and
giving them some projects as to how actually theygoing to work on calculations,
eg some data sheets, asking them to go even tbditias to do some statistics-to
check how many people who are HIV+, how many whe albese and so many
things, they then come back and make some grapbst]ynthe context is on health
issues.

Researcher What do you think could be the possible reasongnclusion of contexts in
mathematical literacy?

Probe:From your experience how do contexts help youtasaeher as well as learners?

Teacher 2: Well, | think that could be a difficult issue ftearners, so there should be
both context and content. Normally in the past whatle mathematics to be difficult
was that it was based on content only. So the smmtuof context now, the learners
can see what they are doing. It helps a lot becawgseeach learners what they can
see, actual practical thing- it is easy for thenutalerstand if you teach them what
they can see.

Researcher:How would mathematical literacy look like if contexvere not included or
emphasized?

Probe Do you view Mathematical Literacy would be moreamingful or less, explain?

Teacher 2: It was not going to be more meaningful-if the cabtevas not included
because content goes hands in hands with contextcddtext makes it more
interesting. At the present moment the contenb@i860% and context 40%. | feel it
would be better if the context was 60% and cord€pb.

Researcher:If you were involved in curriculum design for Mathatical literacy, what
will be your suggestions about structure or natfrMathematical literacy for grade
107?
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Probe:Why you make such suggestidns

Teacher 2 What is in my mind is- we can try to make Math iriore easy. We need to
start basically on the context, from context themve go to the content, that is going
to be easy to the learners, because, if you #aedeabout what the learners can see-
you are moving from context to content thus you egkating Mathematics to

something that students they know to that theyatdknow.

Researcher: According to Department of Education the purpose Mdthematical
Literacy as a fundamental subject is to ensure 8matth African citizens become
highly numerate consumers of mathematics. From ymimt of view do you see
Mathematical Literacy going to fulfill this purpdae

Probe: How and/or why?

Teacher: Yaa! Exactly, the way, even how learners are cqpanigt of people are going
to benefit. The way Math Lit has been structuretias moved away from away from
theory to practical. So students can solve thirag they see than solving x and y. so

context first then content...

Thank you for participating in the interview. Yaesponses were very informative. | will

let you have some information about the outcoméseoproject.
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3. SECOND PHASE: FOLLOW-UP INTERVIEW

Name of intervieweeTeacher 1 interview duration: 40 min.

Focus question: What informs teachers’ views of rile of contexts in mathematical
literacy?

Question format open ended questions

Response modeRecorded by interviewer (Audio-tape)

Introduction: The purpose of this short interactisrio collect information on teachers’
views of the role of contexts in mathematical hi®y. Information gathered will be used
by curriculum developers and mathematical Liter@&achers. This interview will last 40
minutes. You may ask questions of clarity or raisacerns during the course of this
interaction, you are most welcome to do so, felalxexl. The aim of this interaction is to

understand your views on the subject under disoenssi

Last time we had a very interesting and informatiwaversation on the role of context in

Mathematical Literacy.

1. Consider the following questions that were givegrade ten learners.

a) Six oranges cost R12, 00. How much will nine orangest?

b) If two learners go out from the class after evenyrfminutes. After 1(
minutes how many learners will have gone out ofdlhss?

c) Three cups cost R4.50. How many cups can be bdagRi12.00?

d) Solvefor X: 4x =12

e) If 3y=6 then Sy=.................

Researche: How much is the context and content in thesestijoles?
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Teacher I The way | look at it the context is not too mumrause mostly it involves
division and multiplication. The questions are iat¢ing because they are talking
about money, about the things that learners like,dranges.

Probe: So if you were to rate the content and contexthiese questions in terms of
percentage, what will be the percentage?

Teacher 1 | can say the content and context are balandeat, is 50% and 50%
(respectively)

Probe: How do you determine the percentages of contectcantent?

Teacher 1: | look at the question itself. Like the first qtien, the statement is simple
and the question is simple, and there few calauiatihat are to be made. There are
no complications in as far as content and context.

Researcher Why is necessary that there should be a balaeteelen content and
context?

Teacher 1 At the early stages like this in grade 10, | khaontent and context should be
balanced so that learners will be interested asriwd the questions, so they find that
the content and context are balanced, they becateessted in such things. If the
content is more than the context or the contertase than the content there will be
some problems.

Probe: The need for the balance is for the learners?

Teacher I Yes, especially for grades 10, there should balance. But, in grades 11 and
12 things can be changed.

Researcher What do you think could be an appropriate appmoéx solve these
problems?

Teacher I The approach can be, taking this, and giving tihihe learners and say, look
my friend, if you are buying oranges, like theftfigsiestion: Six oranges cost R12, 00;
how much will nine oranges cost? The approach @njust give the learners to
calculate how much each orange can cost so thgtcthre be able to calculate how
much nine oranges can Ccost.

Probe: the approach can be to ask the learneral¢alate how much each orange can

cost?
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Teacher: Yes, if they know how much each orangésctisen they will know how much
9 oranges can cost. So, it involves division andtipiication.

Researcher What about this one: if two learners go out frtra class after every four
minutes. After 10 minutes how many learners willdhgone out of the class?

Teacher. There are two options here to approach this prablThe first one, the one that
| like, “the ratios” they can use the ratios tootddte the number of learners who
would have gone after 10 minutes. The ratios atberform of fractions. Even in the
first question we were using the fractions becausevere dividing.

Probe: What about this one, (pointing to number 3) & same commas?

Teacher. Yah, this one, it also tests the knowledge ofirdats, because when we count
money there are some cents and rand. So it ingettat portion of mathematics. So,
even here it is multiplication and division and coas.

Researcher Do you think these were easy or difficult quess®

Teacher I Yah, if it is balanced, the content and contéxén it becomes easier for the
learners to solve the questions

Probe: Do you think the inclusion of contexts makes ¢éhgaestions easy?

Teacher 1 Yah, as compared to (d) and (e), because herentber (d), the learners just
look 4x = 12, they just look, what is 4x, therensthing that come s to their mind
before solving the problem or finding the valuexof

Probe: Do you think there is something interesting foe tearners in these questions?

Teacher 1: Especially with the first three questions, suclesiions enable learners to
think constructively and logically, taking it frothe real situations and then using the
content to solve the problem. When the problemmighe real world situation, it is
much easier for the learners to solve than whennot contextualised.

Researcher Let's look at some of the learners’ responseshinfirst question (a) the
expected answer is R18. What would you say if daerler says 18 oranges instead of
R18?

Teacherl Yah, that one can be taken as an answer butiven full credits, because the
learner might have forgotten that what he/she lsutating is the money not oranges.
The method is correct but the answer is not carrect

Probe: Don’t you think the context was the cause or aadnfluence in this answer?
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Teacher. Yes, the context might have had the influenceabhse some of our learners
have some problems, let me say the language hasdewhich is giving us a lot of
problems.

Researcher One learner wrote a very interesting answer. ghestion was: if 3y = 6
then 5y = ? He said 2/5. What is the origin of #mswer?

Teacher 1 | think here this learner did understand that ®,=then here instead of

multiplying 2 by 5 he/she divided 2 by 5. So theljgem is operation.

Researcher:In the second question (b), one leaner said:iflkt40 learners are gone”.
Why this learner responded like this?

Teacher 1:Eh, | think the learner understood the guestiomaybe he/she used* 10
to get 40. But | don’t know why, what was the reaso

Probe: Can you comment on the effect of the contexhis juestion and answer?

Teacher 1 yah, the problem is the context.

Probe: The very same learner was able to solve 4x =d ¥t does this suggest about
the role of the role of the context in mathematitaftacy?

Teacher I From what | have seen, | feel maybe more cordbatild be included maybe
55-60%, because we have this problem of languageel® so in most of the
problems here not that learners can not solve thied#ems but it is just that they are
not used to such questions.

Probe: What is your suggestion?

Teacher I More contexts should be included so that thenkexar will be acquainted with
the uses of the contexts.

Probe: in other words, you mean the context helps taenkers but the problem they are
not exposed to it? So the best thing is to explosddarners to the use of context. At
the end of the day if learners are exposed to dnéextualised mathematics, in future
what will be the benefit for the learners.

Teacherl | think they will benefit a lot because in mossses we find the people having
some problems in real life and they fail to solwede problems. | think if the learners

can be able to master this they can be good Cgizen
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Probe: You mean the problems outside the world in reallevsituation they are context
based, though they are sometimes mathematical.nab iivthe learner has done just
mathematics not mathematical literacy, will he/sudve problems in real world
situations?

Teacher 1 Yah, the student can do that to the certain éxt#e us, we did not do Math
Lit but we are able to solve the problems, espea®l indicated earlier on that if one
can understand what is given, what is needed/redj@nd relate that to the content of
mathematics, then, one can be able to solve tHa#egmo

Probe: Is there any way to solve the language problem.

Teacher 1 Right now | can not come out with the answer, Wwhat | can suggest, the
learners must be exposed to the questions which lodof contexts.

Probe: When should they be exposed?

Teacher. Every time

Researcher What implication does it have on time?

Teacher. Yah, it does create some problems, especiathg,tito design tasks with
contexts is time consuming but on the other hangkily helps the learners.

Researcher:What could be your comments on the following stegets?
a) If a learner does not perceive mathematics to loessary for the career path or

study direction chosen, the learner will be reqlite take Mathematical literacy
(p-11).

b) Mathematical Literacy should not be taken by theseners who intend to study
disciplines which are mathematically based, suchth&s natural sciences or
engineering

Teacher 1 | disagree with the®istatement because even if maybe, the learnenuwiill
do any thing in his career that will require Mathg that leaner must be allowed to
do mathematics.

Probe: How do learners find themselves doing mathemiditesacy or mathematics?

Teacher 1. Some they choose, some are forced to do Math hitewthey are not
interested, and this is done on the bases of theoscurriculum on the way the

curriculum has been structured.

98



4. INTERVIEW PROTOCOL
SECOND PHASE: FOLLOW-UP INTERVIEW

Name of intervieweeTeacher 2 interview duration: 40 min.

Focus question: What informs teachers’ views of rile of contexts in mathematical
literacy?

Question format open ended questions

Response modeRecorded by interviewer (Audio-tape)

Introduction: The purpose of this short interactisrio collect information on teachers’
views of the role of contexts in mathematical hi®y. Information gathered will be used
by curriculum developers and mathematical Liter@@chers. This interview will last 40
minutes. You may ask questions of clarity or raisacerns during the course of this
interaction, you are most welcome to do so, felalxexl. The aim of this interaction is to

understand your views on the subject under disocnossi

Last time we had a very interesting and informatiwaversation on the role of context in

Mathematical Literacy.

2. Consider the following questions that were given tgrade ten learners.

a) Six oranges cost R12, 00. How much will nine orangest?

b) If two learners go out from the class after evenyrfminutes. After 1(
minutes how many learners will have gone out ofdlss?

c) Three cups cost R4.50. How many cups can be bdagRi12.00?

d) Solve for X: 4x =12

e) If 3y=6 then Sy=................

Researche: How much is the context and content in thesestijoles?

99



Teacher 2 The context is almo$i0 % and the content 0 %.

Probe: How do you determine the percentages of contedtcantent?

Teacher 2: | look at the question as a whole, the way thayehbeen structured. The
first three questions are context based and thearescontent based, so it3£ =
60% most of the things they are context based, so thiesg are also context based.

Researcher Do you think there is a balance between contemt eontext in these
guestions?

Teacher 2: Yah, basically there is a balance because iivihté Lit most

Researcher Why do you think there should be a balance betveeatent and context?

Teacher 2 | think the reason is being that some of therees are actually.... since this
is the new subject they should get used to it. #hera need for a balance because
some are used to the old style. So if the contedt@ntent is balanced, the learners
will be covered, get context and a bit of content.

Probe: What is that you consider as balanced contentantext?

Teacher 2 | think there is a need of having both conterd aontext but dominated by
the Context.

Researcher: If | remember well, in the last interview you icdied that the current
curriculum context is not balanced, you suggedhed the contexts should be 60 %.
Do these questions meet your recommendations?

Teacher 2: Yes, these questions do.

Researcher What do you think could be an appropriate appmo&x solve these
problems?

Teacher: | think the first thing that one can do; | thinkuyshould bring along oranges in
the class. You write, if you have so much numbeorahges and they cost so much,
then so much number of oranges will cost so muocbmRhere a sort of formula of
some kind will come out through those steps.

Probe: Look at this one, question (b), What do you thicduld be an appropriate
approach to solve these problems?

Teacher. | think for this one, they can do this, in terofsusing the old system where

they use x and y and solve the problem.
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Probe: Don't you think by doing in that way we #éngng to take out the context, if we
use x and y?

Teacher: not exactly, but as the one way of intcany it, alternatively is to use the
ratios. The learners can use the ratios to solgeptioblem.

Researcher Do you think these were easy or difficult quess®

Teacher 2 | can't say they were easy or difficult but Incaay they were up to the
standard, especial learners who listen when tlahézas....... !

Probe: Do you think the inclusion of contexts makes thgaestions interesting?

Teacher 2 Yes, like question (c), this has to do with bugdge if you buy cups at
Three cups cost R4.50, then for R12.00 you get ...

Researcher:If | remember well, last time you talked about @titand mentioned that
contexts make Mathematics something that you can Be you think that these
guestions are about that which you can see?

Teacher 2 Exactly, like the first question (a) , when yalktabout 6 oranges, they can
see and touch, the second question is about sorgettat happen in real situation,
even question(c) students are used to such a gnéxtcause it talks about money.

Researcher what do you think will happen to the learners whanswering these
guestions? Do you think they will prefer a, b andrcthey will prefer d and e; or
both?

Teacher 2 | think they will go for both depending on theatner what question she
prefers.

Probe: Do you think learners would prefer questiwith contexts?

Teacher 2 Yes, because it is something that they can déssausd set examples, but in
terms of these ones like 4x =12 they are solvimkfavhich they do not know what x
is all about- this question with a context is mpractical. So they will find these very
interesting.

Researcher Let's look at some of the learners’ responseshinfirst question (a) the
expected answer is R18. What would you say if éaerer says 18 oranges instead of
R18?

Teacher 21 think that can happen, it is the matter of ustirding, whether he/she did

or did not understand what the question requirezaBse some of the learners they
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take this for granted. 6 oranges R12 than 9 will8ewithout understanding. | think
we need to teach our learners to understand thstiqnebefore they attempt
answering any question.

Probe: Don’t you think the context was the cause or aadnfluence in this answer?

Teacher 2 Yes it is a barrier because they need to undedsta

Probe : So should we move away from context becauseatbarrier for the students to
access mathematics?

Teacher. No, we should not run away from the context bet meed to explain to the
learners thoroughly that this is what they needriderstand-when they attempt any
guestion.

Probe: What if they are writing a test or examinationand they have to write on their
own.

Teacher. | think another thing that we need to know istthiane frame is the problem,
because the students they do not read the questitnsnderstanding because of the
time factor. We need to give learners enough tiatber than running away from
context.

Researcher The question was: - If two learners go out frdm tlass after every four
minutes. After 10 minutes how many learners wilvdngone out of the class? The
leaner responded “ | think 40 learners have govéiat do you think is the source of
that 407

Teacher 2 | think there was a misunderstanding here, haghty he should multiply 10
by 4. So that's why | say understanding is a basieich make them to take things
very lightly.

Probe: can we still stick on the context here?

Teacher 2 Yah- | think there was misunderstanding of thegjion.

Researcher: Can you make a comment on this response, 3y hef by = ...? The
response from the learnerd&.

Teacher 2:1 think this one (learner) was guessing. He didewven have the content.

Researcher What would be your general comment on the rofecontext in

mathematics?
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Teacher 2 It is very important when you are teaching tharmers something that they
can see. It is easier for them to understand ompeoento something that they do not
know, as | highlighted before that even.... It wi#t good for the DoE to put more
contexts so that learners will be able to do tk&gaven at home on daily basis.

Probe: When you look at the context you are saying thenlers will be able to do maths
at school and out of the school?

Teacher 2 Yah!

Researcher:What could be your comments on the following stegets?

C) If a learner does not perceive mathematics to loessary for the career path or
study direction chosen, the learner will be reqliite take Mathematical literacy
(p.12).

d) Mathematical Literacy should not be taken by thieseners who intend to study
disciplines which are mathematically based, suchtltes natural sciences or
engineering

Teacher. | think the two statements are almost the saroe] lam against the first one
which says “If a learner does not perceive mathem&b be necessary for the career
path or study direction chosen, the learner willrbquired to take Mathematical
literacy”. | think learners should take both Ma#ml Math Lit; and maybe the learner
will have to choose which one is additional subgaad a major.

Researcher: How do the students find them selves doing MathemalalLiteracy or
Mathematics?

Teacher 2 With the understanding that | have, there was #aying that math Lit is
easier than Maths that | find it more contradictiggu see when you sit down with
the learners and do equations, you find thatnbiseasy. This one (Math Lit) requires
a lot of understanding when you deal with, you $thdwave a good understanding of
English, and if you do not understand English, thaum will have a problem.

Probe: You are raising the issue of the Language asreeba learning Math Lit?

Teacher 2 Yes, language is a barrier, a big problem espgd@our learners.

Researcler: What is your suggestion on this problem?

Teacher 2 | think the problem that we are having is us hess, we intend to teach in the

home language and we expect the learners to artawestions in English. No one
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will interpret for them in the exams. If we candkat (Math Lit) in English, then the
learners will be able to answer questions

Researcher So how the learners choose between Math and Megh

Teacher: What | have observed, many learners are runningydwom Maths and they
are doing Math Lit. Even those who are doing arsmeyou find that they are doing
Math Lit. | think the reason is that they are havinformation that Math Lit is much
easier compared to Maths! Which is not the truth?
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APPENDIX 2: LETTER OF CONSENT: TEACHERS

Dear Grade 10 Mathematical Literacy Teacher
| am seeking consent for your participation in egsk project that is part of my M Sc

(math Ed) program at the University of the Witwatand. Theim of the research is to
determine theviewsof teachers on the role of contexts in mathematittatacy. You are
requested to participate in the interview whichlwg conducted in August/September
2006.

The interview will be reflective and will be baseh individual views. With your
permission, | would like to tape record our conaéion so that | will not forget important
information you will provide. The interview will k& no more than one hour. | will not

use your names when making my report on this rekBear

It is envisaged that your participation in thiseash will make you more aware about

the nature and scope of mathematical literacy disawét relevancy to every day life.

If you are agree to participate, please complegestip below and return it to me. Please
contact me (Mr. Themba Mthethwa, at 0847600960/6832837 or by emalil
mthethwat@science.pg.wits.ac.ramthethwa2002@yahoo.com

Thank you for your cooperation.
Yours Faithfully
Mr Themba M Mthethwa

I , hereby agree to be a

participant of the research to be undertaken byTkeEmba M Mthethwa. | understand
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that the purpose of the research is to determieevidgws of the teachers on the role of

contexts in mathematical literacy.

| therefore acknowledge that:
- the aims, methods, anticipated benefits and cuesees of research, have been
explained to me.
-1 voluntarily and freely give my consent to my fi@pation in such a study.
- | understand that results will be used for reseq@urposes and may be reported
in academic journals

- | am free to withdraw my consent at any time dgiihe study.

Signature Date /
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