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Abstract
This paper presents a qualitative study in whictaempt was made to extend the debate surrountdengse of real life
contexts to make mathematics more meaningful aald Tle study investigated Grade 8 learners’ kndg#eof number,
understanding of number concepts and the kindsoohections they make between number and the comewhich
number is used. An important aspect of the stughgshodological approach involved an examinatiothefcomments that
learners made about what they said they know abhomtber. A response to the question: “Why is the lmemin the
picture?” provided a framework for establishing hiarners saw relationships between number anddhtxt in which
numbers are used. A face scenario with four questieas given to learners to elicit these relatigpsHResults pointed to
the usefulness of real life contexts as tools liaae a central role in uncovering what learnersakabout number and how
they use that knowledge to understand situaticauscdil for proficiency in mathematics.
Introduction
In the physical world humans come across situationshich their knowledge of different symbols, wer number and
diagrams is put into practice so that they can lato&nd understand what they see. Gutstein (20P84drs to this practice
as making sense of the world in which we live. Taerstand the physical, social and mental worldligepthat our
proficiency in literacy and numeracy are essendials that help us to make sense of new experief@nt suggestions
regarding approaches to school mathematics plab&gla premium on the use of contexts and situatimnslevelop
mathematical concepts and procedures, contextdeln justifications for conjectures obtained tgh inductive
generalizations, to demonstrate and induct leaneetise field of mathematical applications and mimge(Julie, 2006:49).
This is because real life contexts are believeoketplatforms on which learners can use their sele@rhed mathematics to
understand real-life situations. But how often lez@ life contexts used to explore learners’ un@eding of numbers and
number concepts? This question formed the centratern of the study. Learners were presented wittexeeryday
situation based on which they were asked the fatigwuestion: “what do you know about the numbethi picture?”
Design of the Study
The study involved 49 Grade 8 learners from a MidBthool in a semi-rural Mafikeng, South AfricaeTdynamics of the
learning environment were characterized by varyintgllectual abilities, varying learning styles,véise cultural
backgrounds and different socio-economic statusarhers. These dynamics made the classroom angeltit of all kinds
of learning diversities. The aspect of socio-ecoitobackground is critical from Cooper's (1998:51&)int of view.
Cooper argues that the relationship between sawoamic status, culture and cognition is importsinice the use of
certain items may lead to an underestimation ofntlaghematical capacities of children from differential backgrounds.
The study therefore involved a diverse group oftraatatics learners not only in terms of performanddathematics but
also in thinking and learning
styles. An important aspect of the study’s methodiaial approach concerned learners views and utaaheling of number
when embedded in a real life context. Learners vpeesented with a real life situation in which thegre expected to
identify and explain in writing the mathematics wlinthey thought was demonstrated in the scenamfigure below).

Figure 1. Thefacescenario (New Visions Magazine, vol. 22)
Why use a picture of a numbered face in particuld® National Curriculum Statement (NCS)
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(Department of Education, 2003:7) places stronghasis on the importance of selecting contexts inwhéarners can
engage description of numbers, various representaif numbers, how differemtumbers can be thought about, and
building learners number sense which is thendation for further study in mathematics. Itfisther articulated in the
curriculum that learners should use number sensenameration to develop an understanding of thetipheiluse of
numbers in the real world, to communicate matherallyi and the use of number in the development athematical ideas
(Department of Education, 2002: 11). The face sterand the four questions that were based on temaio were
considered appropriate considering what is conthinethe mathematics curriculum policy about regdiseeing, and
writing mathematics at Grade 8 level. The studymd on four key issues namely, what mathematasédes saw in the
scenario; what shaped the understanding of what Hasv; how learners used their school-learned madkies to
understand what they saw, and lastly, what conmestthey made between the numbers that they chmbéha specific
part of the face in the scenario.
Data analysis
The analysis of the qualitative data was in thedtstages: (1) familiarisation and organisatioh,c(ling and recording
and (3) summarising and interpreting the data @trsl, 2006:490). As Ary et. al (2006:490) recomdergualitative data
in this study was directly transcribed to avoidgmtal bias in interpretation that may come witmsoarising. The primary
analysis technique was reading the data, tha@asners’ written responses. This was necessagnmdiérise the researcher
with the data in order to get an overall idea ofatvh was offering. In general the researcher wakihg for trends when
grouping and summarising data. Views were thenbéisteed and interpretable chunks of data acrossfdbe scenario
guestions were highlighted for analysis to see vidgtes characterised them. Some responses wdeaudaoe to serious
language difficulties. This was considered inev#abin the analysis of learners’ responses the reseasdught to identify
what was the predominant view that learners heldte fourth question which was stated as: “whthiet number on the
picture?” Responses to this question formed théralepart of the inquiry process as it was reldtethe use of numbers in
this particular context (face scenario). An exangfla typical response of learners to the fourtbstjon was as follows:

On the above picture | see a girl's face with mangnbers on it. And | “ve noticed that there are bera

that are not there which are three and ten. Wheok at the face | see mathematics and calculatiosese

numbers which are like puzzles and there are stypptiizzles that has to be on the face or | wouldtca

face puzzle, cause its like a face puzzle withtisgipuzzles (Learner L23).
Results and observations
The first question which the study set out to amswas: What mathematics do learners see in the scendécitie 8
learners were able to identify numbers in the gisesnario. Approximately two fifths of the samplasaable to specify the
different types of numbers that they saw. Learnggationed concepts such as prime numbers, compusitéers, odd and
even numbers. The nature of comments they madet dimunmathematics that they saw revealed that éegirmesponses
were mainly at a surface level meaning that thesevadle to provide interpretations about numberghvbne can say were
anticipated. It became evident that what learnatsdtquired in their mathematics classroom hadréfiiant influence on
what they were seeing, because the mathematicabptmthat they mentioned in their responses tddinequestion were
acquired in the mathematics classroom. Learnemdérgtanding of what they saw was shaped by whatalveady known
to them. This was evidenced by the manner in whiighobservables were: (i) communicated (e.g. nusnb&re listed
numerically), (ii) categorised (e.g. odd numbersenseparated from even numbers), (iii) number coisceere mentioned
(e.g. integers, odd numbers, even numbers, congposinbers and prime numbers) . This indicated tti&t were using
their school-learned knowledge to make sense oft Wiey were seeing. It also indicated that learmdsnot only see
numbers but they were able to say something “déeeut what they were looking at. All learnersept one (L6) could
only recognise the mathematics that was specificerning Outcome 1, i.e. number and number reialigps. L6 took a
geometric view of the picture when he associatetup with the concept of polygon. The concept gotyis specific to
Learning Outcome 3 (Space & Shape) in the NCS (Beyat of Education, 2002)..
The second central question wé3:How do learners explain in writing the purpose eimbers as they appear in the
scenari@ The scenario provided learners with the oppdstun recognise the use of numbers in a realsstigation that
was presented to them. Two learners made preciseripitons that were consistent with the philosofiehind “face
mapping” in relation to the numbers that they chdsace mapping has a background from from skin paoeesses
(http://www.worldwideshoppingmall.co.uk/body-beautyA total of 8 learners succeeded in identifyinglationships
between specific numbers and specific parts offélce. These learners explained that the numbetshby chose were
there to identify specific parts of the face in theenario. However, the scenario unveiled congsad working with
contexts to enhance the teaching and learning dfienaatics related to number. This was evidencethbydifficulties
encountered by 22 learners when they were askedpiain what the numbers they have chosen stanih fihre picture.
Although these learners were able to identify nuslfiiom the scenario, they find it difficult to d&m why the numbers
are there.
The third question wad¥Vhat is the effectiveness of the scenario as aftwaxploring Grade 8 learners’ knowledge and
understanding of numb®rThe scenario served as a tool that uncovereddesrthinking about natural numbers. The
scenario was an enabling tool for some learnergevitiiothers it could be considered a constraitdog It was through the
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scenario that learner's misconceptions, misintégtians, poor assumptions about numbers, littleetstdnding of natural
numbers and rich connections were revealed. Theasicewas therefore instrumental in revealing #eaers’ surface and
deep understanding of number concepts. A key findalated to this study was the uncovering of aemmmprehensive
portrayal of the kinds of connections some learifeasticularly L6 and L30) were able to make. Twialese responses
are quoted below:
The scenario was an opportunity for learners tothee knowledge of number to interpret a part edlity presented to
them. In conventional mathematics classrooms, &atrcontent knowledge related to number conceptested through
the use of formal tasks which are later assessedtigatively. Such tasks provide little opportunity learners to express
their knowledge of number for teachers to diagnmsgconceptions, levels of understanding, contramist and thick
descriptions about learners’ knowledge which aoh @&nd pedagogically useful. As an educator whatspeo years
working with these learners, the scenario affordesl the opportunity to diagnose my learners’ unadits in their
knowledge and competency about number. Having dpenyears teaching these learners it became clearae that the
analysis of their responses to the scenario pravad&amework of reference to begin to reflect oy eown teaching and
knowledge of number concepts. In particular itriical to consider the notion of reading the wanklng mathematics. The
fact that most of the learners could not explairywbmbers are in the picture suggests that thewkedge of number is
something that may have “divorced” from their extery experiences. Learners encountered difficultigsansferring their
knowledge of number to a different situation. Tlaisk of transfer may be attributed to traditionathematics practices
which are textbook-bound and involve little integza across concepts in the mathematical domairkingainto
consideration these learners’ responses to thigtgcthe scenario may be considered an effediba to explore Grade 8
learners’ understanding of the number concepts.
Findings
The analysis of the data revealed four importangdithat pointed to the usefulness of context i tdaching of
mathematics in relation to number concepts.
Finding 1 was related to the questiowhat does the nature of comments reveal about éesrrknowledge and
understanding of numberKilpatrick, Swafford and Findell (2001:117) indte that how learners represent and connect
pieces of knowledge is a key factor in whether thdyunderstand it deeply and can use it for pemblsolving. The degree
of learners’ conceptual understanding is relatethéorichness and extent of the connections they maade. This was
evident in L6 and L30’s responses. L6 and L30'S$oeses are (respectively ) to the second instrumeestion which
was: Write down what you know about the number lyaue chosen.

I like number 5 because it easy to multiply witlddnis a prime number and odd number. 5 is halidodnd ¥4 of 20.

I know that five is a natural and a prime numbesause the factors of five are 1,5. And that five akso be expressed

as a hole number. And that -5 is smaller than 5.
These learners were able to provide multiple reprdions of number, insights on how the numbearble thought about
e.g 5 is ¥ of 20 and it is half of 10. These twarters descriptions of what they know about nuniber portrayal of
mathematics as aliving body of knowledge. Their omwnts revealed some understanding of what they lkalmout the
number 5. This can also be seen in L12’s respanteetthird question as follows:

3. Write down what you know about the number you have chosen. Write

as much as you like.
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Learners were requested to respond to the secamjlqml which was: “From the picture above chooeemhmber you like
and say why you like the number”. Instead of chogsi number L12 listed all the numbers that heisatve numbers that
he saw in the scenario as it can be seen in himmnse below. What this learner said he knew atimihumbers he rote
was clearly a misconception. According to this mesrwhen these numbers are placed behind each withea decimal
sign in between then they can be identified as comfraction

1,2,7,8,5,6,12,11,3,4,9,13,1 like this number beeathe number that come after comma are the confnactions .
Finding 2 was as follows: Learners’ responses ueggpossible constraints in representing in wortistwhey saw. This
phenomenon was attributed to language difficultitis.was clear that most learners encountered diffees in
communicating what they saw in the scenalibe instances of breakdown in communication wer@abie in learners’
responses to questions. This was evidenced byréhwalgnce of spelling mistakes and direct trarsfatithat L1 made, for
example. The difficulties were attributed to langeianability to express in written form what theadeer needed to
communicate. Language is seen as a tool for conuating and thinking (Setati, 2005:94). Here thesgmkty of second
language being a barrier to communication is exgulor
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Finding 3: Learners descriptions of what they saw in the stersmuggested that they had various interpretatmfnhe

same picture (face scenario). This was an indinati@at the picture appeared differently to theswrlers. L30 saw

fractional divisions on the picture. In L22’s vighe lines on the face formed pieces, while to L& lines appeared to

have formed blocks. L23 saw puzzles and that samel@s were missing. L6 said that he saw polygb86.like L6 used

mathematical concepts to interpret what he sawossible explanation for the diverse interpretasi provided by these

learners could be linked to the notion of “situatapecificity” as articulated in Anderson, Reded &imon (1996:6). From

this perspective it acknowledged that learningdswiholly tied to a specific context, and mathemeiticompetence is not

always contextually bound. But what does this claimply for this study? The concept of polygon, agmerged in the

analysis of L5’s response for example, was leaingbe mathematics classroom. It seems that thisegat now became a

tool that is available to this learner to make sewviswhat he is able to see in a different situafithe face scenario in this

case). Similarly L30 who related the divisions lire face scenario with fractions, reminds us thaatvgthe learnt in the

classroom about fractions was not tied to thatsctasm context. The following quotation by6 Coherale2003:13) could

help us better understand these learners varyirgpeetives and diverse interpretations of the salinemomenon.
Concepts enable us to impose some sort of meaninthe world; through them reality is given senseleo and
coherence. They are the means by which we aretaldeme to terms with our experiences. How we peecthe
world then, is highly dependant on the repertofreamcepts we can command. The more we have the semse data
we can pick up and surer will be our perceptual @ghitive grasp of whatever is ‘out there’. If qaerceptions of the
world are determined by the concepts availablestatifollows that people with differing sets ofraeepts will tend to
view the ‘same’ objective reality differently.

Finding 4 was linked to the question: What is thason for learners’ choosing numbers but not itidigahe reason for

their appearance in the picture. Considering thenkrs (8) who made comments that are explicit tbbat they thought

numbers represent in the picture, we are ableeddhss the use of contexts in mathematics is dasirdhese learners used

their mathematics school-learned knowledge to wstded what they were seeing. So what does this iteeamenty two

(22) learners who were unable to “see” the utilifynumbers in the scenario? What does it suggessitabe classroom

practice to which these learners are adapted? Adlal (2000:12) comment that there is no doubt ititagration within

mathematics is desirable but this approach wikt@laew demands on teachers.

Conclusion

The use of contexts to connect mathematics tostpergnces of learners is desirable and more prozexrlin the National

Curriculum Statement. The face scenario which wsegiun this study exhibited certain key featureshaf approach. A

critical examination of issues that emerged ingbelitative analysis of data in this study seemsuggest that, in the real

world mathematics plays a completely different rdlbere is therefore a need to bridge gaps betwelenol mathematics

and mathematics in real life with an eye towardtemding research in the direction of usage of nuntbeexpress

phenomena. The idea that knowledge is situatedi@t@ua point of departure. The study demonstrtitatiearners should

be encouraged to view mathematics as an interesgogerful tool that enables them to understand argress

phenomena. This can be achieved through a suitédseroom practice.
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