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ABSTRACT The study investigated urban high density students’ interests, perceptions and situations that the
learners would prefer to be exposed to and handle in relation to learning mathematics. A questionnaire was
administered to 450 randomly selected students from 5 high density secondary schools in Harare, Zimbabwe. The
main findings from the study show that students in these schools expressed a high preference for mathematics that
would provide them with access to studies at universities and technical colleges, mathematics that is relevant to
professionals such as engineers, lawyers, and accountants, and mathematics in modern gadgetry such as SMS and
ATM devices, computer games, and play stations. The students expressed low preference for mathematics related
to lottery and gambling, craft and decorations by indigenous women, pop music, and designing of clothes and shoes.
Such observations sensitize planners to a curriculum sense balancing that taps from the current interests of
learners, prospective employers, and other curriculum stake holders.

INTRODUCTION

Over the years in Zimbabwe, as elsewhere,
there have been calls for mathematics curricu-
lum to be more meaningful and relevant to stu-
dents’ everyday life and the world of work, that
is, industry and commerce. Several researchers
have analysed and documented the mathemat-
ics practices of adults as well as children, which
take place outside the school settings (Carraher
etal. 1987; Saxe 1991; Kernan 2007). Despite ef-
forts to address this issue, there is a wide per-
ception within the mathematics education com-
munity that a lot still remains to be done. Leng
(2009) noted in this respect that many students
see mathematics largely as an irrelevant subject.
The Millennium Maths Project (2008) identifies
the need to help students of all ages and abili-
ties understand the vital contributions mathe-
matics can make through its applications to ev-
eryday life and work related situations. Real-life
situations or contexts are extra-mathematical sit-
uations and defined as ‘textual descriptions of
situations assumed to be comprehensible to the
reader, within which mathematical questions can
be contextualized” (Verschaffel et al. 2000: ii).
Thus, real-life problems or contexts refer to those
day-to-day situations or contexts typically lo-

cated outside of mathematics as opposed to the
intra-mathematical environment.

Research indicates that students learn math-
ematics better when they find it relevant to their
prior experiences (Heibert 2003; Visnovska and
Cobb 2009), and their prior experience in learn-
ing mathematics affects their role in the class-
room (Yackel and Cobb 1996). Other studies
show that the perceptions of students about
the learning of mathematics affect their class-
room practices and performances (Even and
Tirosh 2008; Saritas and Akdemir 2013).

Considerable resources and efforts are di-
rected towards encouraging young people to
appreciate the relevance of mathematics to work
related situations, thus it is important to be aware
of their current understanding of and percep-
tions on the issue. However, research in this
area is still scant. Cross (2009) noted that most
researches on perceptions and interests about
the relevance of mathematics were inconclusive.
That situation has not changed much since.
Traditionally mathematics has been viewed as a
discipline where success is limited to a minority
as opposed to a majority of students. There have
been conscious efforts by mathematics educa-
tors to change this view of mathematics to an
orientation that focuses on making mathematics
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accessible and enjoyable for all students. Re-
form efforts address topics such as the need for
relevance through providing real life applica-
tions, collection and organization of real data,
and applied problem solving, as opposed to rote
memorization of procedures. That is to say, the
relevance of mathematics outside the confines
of the classroom lessons can be brought about
through showing the use of mathematics in the
real world. In Zimbabwe, government, business,
and higher institutions of learning have noted
that there are disjunctions/disconnections be-
tween what is learned at school level and in higher
institutions and what is needed in the work place
(Nziramasanga 1999). In the Nziramasanga Re-
port, the Commission recommended the intro-
duction of a more competency based learning
approach which is better linked to industrial
needs. The ministry of Education had to pro-
vide a solution that would work practically rath-
er than continuing with an overly academic out-
dated set, which contributed less to skills. Hence
anew kind of mathematics literacy that will equip
students with real life skills that connects and
serves them better in these diverse situations is
needed.

It is generally accepted that schools should
graduate learners who are mathematically liter-
ate. Mathematical literacy is variously defined
but there is a great deal of overlap across the
variations. A widely accepted definition is that
given by Wedege (2010) and the Organisation
for Economic Co-operation and Development
(OECD 2006: 22) that states that “mathematical
literacy is the capacity to identify, understand
and engage in mathematics and make well found-
ed judgments about the role that mathematics
plays in an individual’s current and future life
with peers and relatives and life as a construc-
tive, concerned, and reflective citizen.” The es-
sential purposes of the mathematical literacy re-
quirement are that, as the learner progresses with
confidence through the levels, the learner will
grow in: a confident, insightful use of mathe-
matics in the management of the needs of every-
day living to become a self-managing person,
an understanding of mathematical applications
that provides insight into the learner’s present
and future occupational experiences and so de-
velop into a contributing worker. Thus mathe-
matical literacy can be placed within the realm of
applications and modeling. Modeling focuses
on the direction: reality a mathematics; and ap-
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plication focuses on the opposite direction:
mathematics a reality. Reality is considered here
as essentially the extra-mathematical. The es-
sential outcome for mathematical literacy is cap-
tured as “to make well founded judgments and
to use and engage with mathematics in ways
that meet the needs of that individual’s life.”
The outcome of mathematical literacy pivots
around students’ interests and is futuristic. The
curriculum in Zimbabwe has been largely influ-
enced by curriculum designers, learning resource
developers, and test constructors through their
selection of instructional contexts (Nziramasan-
ga1999).

Students’ perceptions and interests are im-
portant in the sense that they serve as feedback
to policy makers, curriculum designers, syllabi
implementers, and educators on issues that need
to be addressed, reviewed, and improved. The
link between mathematics education provisions
and students’ interests in and perceptions of
mathematics has not yet been fairly established.
Mathematics education has been accepted as
an investment while the human resource has
been accepted as a critical factor in any eco-
nomic development initiative. What seems to be
still problematic is the designing and delivering
of the type of mathematics education that is most
relevant to the needs and interests of the stu-
dents. At the moment, however, the indication is
that there is a mismatch between what mathe-
matics education develops in learners and the
needs of the world of work.

Mulat and Arcavi (2009) also studied the
perceptions of high achieving students about
what fosters “their mathematics and academic
trajectory” (p.77). In their study “perception’ re-
ferred to the students’ understanding of the fac-
tors that enable or constrain learning and
achievement of mathematics. Gebremichael
(2011) used the term “perception” to describe
certain beliefs relating to personal competences
and beliefs relating to classroom norms. It is also
used to describe the emergence of attitudes (Pep-
in 2011). In this study the term perception refers
to the meaning the students attach to the rele-
vance of their mathematical experiences to work-
related situations. Interests refer to the feelings
of a person whose attention, concern, or curios-
ity is particularly engaged by something
(Opt’Eynde et al. 2002).

The aim of this study is to report a character-
isation of Zimbabwe high density students’ per-
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ceptions and interests of the relevance of math-
ematics with respect to their learning goals as
well as about the relevance of mathematics to
the society and their real life situation, which we
believe exposes the perception in a peculiar con-
text and help to improve the learning of mathe-
matics in Zimbabwe.

Problem Statement and Significance of the Study

Mathematics education in the past decades
has focused on making the learner the target of
the school academic enterprise and sees him or
her as creating his or her own knowledge by
interacting with the environment and solving
problems through the embedding of real-life sit-
uations or contexts (Freebody 2007). However
there is still a growing tendency by stakehold-
ers to choose contexts which they deem appro-
priate and interesting and in turn which may not
arouse the desire and interest of the learner to
participate in mathematics.

Mathematics educators hold the view that
understanding students’ perceptions and inter-
ests of mathematical applications to the real
world is an important step towards understand-
ing how to attract school students to learn math-
ematics. This understanding would help educa-
tors to know what factors influence students’
learning of mathematics and how to motivate
them to learning successfully and with enjoy-
ment. Further investigation of workplace mathe-
matics is needed as it would demonstrate “the
unique forms of mathematics developed in work-
places and their synergies with formal school
mathematics” (Zevenbergen 2000: 185).

Research Objectives

+ To investigate the perceptions of students
towards some mathematical topics in rela-
tion to their applications to work related
situations;

+ To examine the interests of students to-
wards some mathematical topics in rela-
tion to their applications to real life situa-
tions and,

+ To make recommendations to the stake-
holders to make effective linkages and syn-
ergies of the school mathematics and fu-
ture workplace ethics in the mathematics
syllabus based on research findings.

Research Questions

1. What are high density students’ percep-
tions and interests of the relevance of math-
ematics and how are they characterized?

Significance of the Study

This line of research gives some insight into
how people conceptualise the role of mathemat-
ics in their work. More recent research in work-
place mathematics has attempted to uncover the
mathematical practices of specific groups (for
example, nurses, automobile workers, carpet lay-
ers) and identify and establish abstractions that
underlie these practices. Such studies assume
significance because they give rise to the rec-
ognition of different forms of mathematics such
as academic mathematics, everyday mathemat-
ics, folk mathematics, and ethno-mathematics.
The use of real-life contexts in school mathe-
matics has the potential to facilitate better con-
ceptual understanding and those contexts can
serve as a bridge between mathematics regard-
ed as an abstract discipline and mathematics as
a human activity which has relevance in peo-
ple’s lives and a tool for the solution of their
problems.

Theoretical Framework

To support the relevant literature, the social
cultural theory with specific reference to the
cultural historical activity theory was used in
this study. Socio-cultural theory looks at the
important contributions that society makes to
individual development. This theory stresses the
interaction between developing people and the
culture in which they live VWgotsky (1978). Ac-
cording to this theory, parents, teachers/educa-
tors, caregivers, peers and the culture at large
are responsible for the development of higher
order functions of the child (Cobb 2007). Socio-
cultural theory also focuses on how cultural
beliefs, attitudes and interests impact on how
instruction and learning take place. As one di-
mension of the theory, Lerman (2006) also pro-
pounded the cultural historical activity theory
(CHAT) whose basic tenet is that knowledge
appropriation is a social process mediated by
cultural tools such as language with human ac-
tivity as the unit of analysis. He (Lerman) fo-
cused on how we develop understandings of
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the real world, draw meanings from that under-
standing, create learning from those meanings
and are motivated to respond to that learning.
Therefore the students’ perceptions and inter-
est are mediated by all these elements. It is in
such a theory that such behaviours could be
interpreted (Roth and Lee 2009).

Literature Review

Research in mathematics education has
shown students’ growing negative attitudes to-
wards school mathematics. Sullivan (2011) not-
ed that some 14 year old students could not
describe what mathematics is and comment on
its value, relevance, and future use. According
to Valero (2002), many students have a narrow
view of what mathematics is, and if that restrict-
ed picture is ineffective to them, then there isa
tendency to dislike mathematics. Literature indi-
cates that mathematics with real world connec-
tions makes learning mathematics more effec-
tive (Gainsburg 2008).Other studies show that
the perceptions of students about the learning
of mathematics are important for success (Even
and Tirosh 2008; Mulat and Arcavi 2009). In gen-
eral some reported research supports the view
that students find it difficult to identify mathe-
matics embedded within work-related situations
and their synergies with formal school mathe-
matics.

Obara and Sloan (2009), for example, noted
that the range of activities where mathematics
could be applied mentioned by students was
limited and attributed this to the general lack of
modeling activities in school mathematics.
Dowker y (2004) posited that in general second-
ary school students viewed mathematics as a
broader domain, while primary school pupils
largely identified mathematics with counting and
working with number operations. These find-
ings are consistent with the influence of a shift
in curriculum emphasis from elementary to sec-
ondary mathematics. The researchers also not-
ed that students do not perceive an activity as
mathematics if there is no obvious problem or
question to solve. Most strikingly, Bowers and
Doerr (2001) reported that mathematics is an
“upward shifting domain” in that as soon as an
activity becomes easy it is seen as common
sense rather than mathematics. Williams (2008)
noted that mathematical fields have failed to high-
light the social value and relevance of the sub-
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ject material. In particular, the disconnection
between subject material and life applicability
has been shown to affect the retention of stu-
dents in mathematical related fields. Gebremicha-
el’s (2011) experience as a mathematics teacher
has revealed that there are many who consider
mathematics as an academic exercise rather than
a social activity; he observed that even some
teachers are challenged when they encounter
real-life problems that could be solved using
mathematics.

Literature indicates that mathematics with real
world connections makes learning mathematics
more effective (Heibert 2003; Gainsburg 2008;
Even and Tirosh 2008). Other studies show that
the perception of students about the learning of
mathematics is important for success (Chung
2009; Even and Tirosh 2008; Mulat and Arcavi
2009). Julie etal. (2011) observed that the use of
real-life contexts in school mathematics has the
potential to facilitate better conceptual under-
standing. They noted that context can serve as
a bridge between mathematics regarded as an
abstract discipline and mathematics as a human
activity which has relevance in people’s lives. A
balanced mathematics curriculum should there-
fore focus on mathematics content and process-
es that are important and worth the time and
attention of students. Mathematics topics may
be important for different reasons, such as their
utility in developing other mathematical ideas,
in linking different areas of mathematics and in
preparing students for further studies, the work-
force, and citizenship.

Contemporary Views in Mathematics

To compete successfully in the worldwide
economy, today’s students must have a high
degree of comprehension in mathematics and
its applications to other fields (Mullis et al. 2005).
In today’s view of mathematics learners must
master a sophisticated body of knowledge and
learn to use powerful new computational and
visualization tools. Because these tools have
“mathematicated’ science and technology, vir-
tually all professionals encounter mathematical
models in most of what they do. So contrary to
common belief, the ubiquity of computers in the
workplaces means that today’s students need
more rather than less mathematics. Unfortunate-
ly most citizens and too many teachers still view
mathematics as just the computation of correct
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answers (Wolfram 2010). The mathematics used
in the world today is not the same as that used
or needed a century ago. Consequently, the
mathematics taught in schools today should not
be the same as the mathematics taught in the
same ways as decades ago.

A new definition of mathematics education
is needed. Arcaro (2009) defined mathematics
education as practical literacy that can be put to
immediate use in improving basic living stan-
dards, for example, the ability to compare loans,
unit prices, manipulate household measurements
and estimate the effects of inflation. It is, in oth-
er words, applied mathematics. The various at-
tempts to characterize mathematics education
illustrate the complex nature of mathematics to-
day. It is no longer enough to conceive mathe-
matics education as just arithmetic, algebra, or
geometry. Students in this era need to play an
active role in their education, acting as full par-
ticipants in mathematics education. It is time for
anew understanding of the role and importance
of mathematics education (Ellis 2005). To ensure
that tomorrow’s leaders are equipped to com-
pete in a global economy they should be able to
make connections between mathematics and
everyday life and world of work (Ontario Educa-
tion 2014).

Content versus Teaching Methods

Several factors can influence the potential
of mathematics education to motivate and in-
spire students. Two key issues are: what is
taught (content) and how it is taught (teaching
methods). By asking about students’ interests
in the application of mathematics education to
work related situations, we only address the what
(content) question. However, the value of this
question lays in identifying subject matter that
appeal to different groups of students. There is
great variety in teaching methods or learning
activities ranging from traditional talk and chalk
to project work, internet search, excursions, ex-
periments, group work discussions, role play,
drama, storyline, among others. The methods
serve various educational purposes and have
different capacities for motivating students and
attracting their interests. This study concen-
trated only on the relation between content and
interests.

A study on students’ review of the science
curriculum by (Anderson 2006) concluded that
students preferred a mathematics curriculum
involving more contemporary socio-scientific

controversial issues as well as more philosoph-
ical and ethical matters. In general students
showed interest in topics suitable for discus-
sion and deliberations while fact oriented topics
had less appeal. Students in Osborne and Col-
lin’s (1994) study blamed mathematics educa-
tion for not giving space for creativity, imagina-
tion, discussion, and self-expression. Osborn
and Collin also found that girls do not share
boy’s interests in mathematics related to cars
and planes. Both groups of students agreed
that some topics were pointless and far away
from students’ concerns. Sjoberg (2000) ex-
plained how attraction for a subject varies with
different contexts. He found that the context was
superior to the content in influencing student
interest in the subject. A mathematics curricu-
lum should focus on mathematics content and
processes that are important and worth the time
and attention of students. Mathematics topics
may be important for different reasons, such as
their utility in developing other mathematical
ideas, in linking different areas of mathematics
and in preparing students for college, the work-
force, and citizenship (NCTM 2005). Research
has established that individual student interest
has a positive effect on learning and academic
achievement. Moreover, if the presence of cer-
tain features in the classroom that support the
development of individual interests, then in-
structors may be able to fashion classroom dis-
cussions, in ways that promote individual inter-
estin their students (Hidi and Harackiewicz 2000).
Research has also shown that interest is fos-
tered by providing an individual with a variety
of educational opportunities that promote his or
her involvement and in which tasks or activities
are accompanied by positive feelings. Quality
mathematics teaching provides access to learn-
ing environments that link student learning to
personal, social and work contexts outside the
classroom.

METHODOLOGY

A quantitative research approach using the
(ROSME) questionnaire was used to solicit data
to understand the perceptions and interests of
urban high density secondary school students
on applications of mathematics to work-related
situations in Zimbabwe. The study utilised a
quantitative approach as noted by Babbie (2013),
because quantitative research design allows the
researcher to answer questions between mea-
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sured variables with the purpose of explaining,
predicting and controlling certain phenomena.

Research Participants, Data Collection
Instrument and Analysis

The target population for the study consist-
ed of 1500 students drawn from all Harare high
density areas (mostly low income working class
neighbourhoods) secondary schools doing
Forms 1, 2,and 3. The sample consisted of 450
students randomly selected from 5 secondary
schools located in those kinds of suburbs of
Harare. Two hundred and twenty-five (235) fe-
male students and 215 male students responded
to the Relevance of School Mathematics Educa-
tion (ROSME) (Julie 2006) questionnaire. Thirty
students were randomly selected per grade mak-
ing a total of 90 students from 3 grade levels per
school. Simple random sampling method was
used in each of the grade cohorts.

The ROSME instrument, specifically con-
structed to assess issues and contexts learners
would prefer to learn about in mathematics was
used to investigate the students’ interests and
perceptions. The data collection instrument
consisted of 62 closed questions which were
centred on the stem statement “What | would
like to learn about in mathematics.” The ques-
tion is an inventory of possible context-cued
topics to learn about, each with a 4-point likert
scale from “not at all interested” [1] to “very
interested” [4]. Three additional questions were
open ended and asking the students to write
three issues that they are very interested in learn-
ing about the use of mathematics in these is-
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sues and explain their desires in these issues.
The final item required the students to make a
sketch diagram of a mathematician working. This
was meant to obtain a sense of the pupils’ con-
ceptions and images of a career mathematician.

Before administering the questionnaire for
the main study, a pilot study was carried out in
order to check and improve the validity of the
instrument. The instrument was altered and re-
worded as necessary in order to suit the cultural
context and language of the learners. Descrip-
tive statistics in the form of Kendal’s W test for
k-related samples were calculated using SPSS
version 22 to analyse the data.

RESULTS AND DISCUSSION

The closed items were grouped into 13 cate-
gories consisting of 11 extra-mathematical clus-
ters and 2 non-mathematical clusters. Identifi-
cation of the 11 clusters was facilitated by mod-
ule writers and learning materials developed by
the Consortium for Mathematics and its Appli-
cations to ensure compliance with the possible
mathematical treatment of clusters. Students’
interests in mathematical topics were ranked ac-
cording to their responses on preferences. Clus-
ters on politics and youth culture were identi-
fied as the non-mathematical clusters. The 62
closed items were ranked using the Kendall’s W
test for k-related samples and the item with the
highest rank was found to be C23 (Mathematics
that will help me to do mathematics at universi-
ties and technical colleges) with a rank of 46.3
(Table 1).

Table 1: Kendall’s rank order: The most preferred items

Code Description Mean ranking
C23 Mathematics that will help me to do mathematics at universities and technical colleges 46.32
Cl1 Mathematics that is relevant to professionals such as engineers, lawyers and accountants 42.87
C15 Mathematics involved in secret codes such as pin numbers used for withdrawing money 41.27
from an ATM
C46 Mathematics involved in sending of messages by SMS, cell phones and e-mails 40.02
C3 Mathematics involved in making computer games such as play stations and TV games 39.72
C4a7 Mathematics involved in working out financial plans for profit-making 39.17
C45 Numbers 38.62
C26 The kind of work mathematicians do 37.07
C22 Mathematics to prescribe the amount of medicine a sick person must take 36.9
C21 Mathematics to assist in the determination of the level of development regarding 36.53
employment, education and poverty of my community
Cc27 Geometry 36.05
C16 Mathematics used to calculate the taxes people and companies must pay to the government 35.78
C34 Algebra 35.41
C5h1 How to predict the sex of a baby 34.9
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The overall picture of the results indicates
that high density secondary school students
assign a high priority to learning mathematics
as a discipline. Also related to this was the de-
sire shown by the students to do mathematics
relevant to professions such as engineering, law,
and accountancy. Mathematics relevant to mod-
ern gadgetry such as cell-phones, automated
machines (ATMs), computer games, television
broadcasts, and play stations was also accord-
ed a high priority. Item C23, dealing with mathe-
matics that will help me to do mathematics at
universities and technikons is the highest pre-
ferred item for learners from high density urban
environments. One notes from this that learners
from these areas seem to have a strong prefer-
ence for further studies in mathematics-related
subjects at Higher Education Institutions. The
reason for this choice may be the fact that learn-
ers come from disadvantaged backgrounds and
their aspiration for higher education is seen as a
means to uplift themselves from their disadvan-
taged backgrounds.

The item, C11, mathematics that is relevant
to professionals such as engineers, lawyers and
accountants, was ranked number two on the
common most preferred list. This may be an in-
dication of the learners’ desire to complete their
schooling in order to pursue such high-status
careers. This is probably an indication of learn-
ers’ awareness of the importance of mathemat-
ics linked to professions that presumably leads
to a better lifestyle.

Three of the items (C15, C46 and C3) in the
highest ranked items deal with modern day tech-
nologies. Learners from high density environ-
ments find it interesting, challenging and explor-
ative to work with modern technology such as
cell phones and computer games and ATM pin
numbers.

The item, C47, Mathematics involved in
working out financial plans for profit-making,
was also ranked among the most preferred items.
This may be indication of some family back-
grounds, since some get their incomes through
small tuck-shops, backyard business, fruits and
vegetable vending. However the results shows
that the same students expressed low prefer-
ence for mathematics in activities such as lot-
tery and gambling, craft and decorations by in-
digenous women, pop music, and designing of
clothes and shoes items (Table 2).

Results from cluster analysis suggested that
students prefer the mathematics education and
training cluster which grossed a mean of 39.91
for the 6 cluster items (Table 3).

The technology and communication cluster
was also given a high preference. Those phe-
nomena that have to do with secret coding, elec-
tronic processes and personal and financial con-
cerns enjoy highest priority. This is indicative
of the great impact on youth of modern high-
technology driven everyday life activities. The
availability of multi-function technological com-
munication devices, such as cell phones, secret
codes are integral to their daily lives, in terms of

Table 2: Kendall’s rank order: The least preferred items

Code Description Mean ranking

C59 Mathematics to describe movement of big groups of people in situations such as 21.53
emigration and refugees fleeing from their countries.

C56 Mathematics to describe facts about diminishing rainforest and growing deserts 21.05

Cc8 How to estimate and project crop production 20.88

C41 Mathematics involved in making pension and retirement schemes 19.85

C10 Mathematics political parties use for election purposes 18.71

C1 Mathematics linked to designer clothes and shoes 17.88

C31 Mathematics used to calculate the number of seats for parliament given to political 16.57
parties after elections

C36 Mathematics involved in working out the best arrangement for planting seeds 16.34

C28 Mathematics involved in packing goods to use space efficiently 16.17

C17 Mathematics involved for deciding the number of cattle, sheep or reindeer to graze in 15.97
a field of a certain size

C13 Mathematics involved in designing delivery routes of goods such as delivering bread 15.68
from a bakery to the shops

Cl4 Mathematics needed to work out the amount of fertilizer needed to grow a certain crop 15.33

C37 Mathematics to determine the number of fish in a lake, river or a certain section of the sea  15.03

C43 Mathematics linked to decorations such as the house decorations made by Ndebele women 14.65

C2 Mathematics of a lottery and gambling 14.21
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Table 3: Cluster analysis
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Cluster Number Exemplar indicator item Mean ranking
of items
Technology and 6 Mathematics involved in secret codes such as pin numbers 39.91
Communication used for withdrawing money from an ATM
Health 4 Mathematics involved in determining the state of health 38.89
of a person
Mathematicians’ 5 How mathematicians make theirdiscoveries 38.01
Practices
Agriculture 4 Mathematics involved in working out the best arrangement 37.67
for planting seed
Physical Science 3 Mathematics involved in making complex structures such 36.72
as bridges
Mathematics 5 Mathematics that will help me do mathematics at universities 36.12
and technikons
General 7 Mathematics involved in assigning people to tasks when a set of 36.00
different tasks must be completed
Transport and 3 Mathematics involved in the sending of messages by SMS 35.86
Delivery cell phones and emails
Life Science 3 Mathematics to determine the number of fish in a lake, river 35.33
or a certain section of the sea
Crime 4 Mathematics involved in setting up a crime barometer for 34.67
my area
Sport 2 Mathematics involved in crowd control at a sport meeting 34.35
Youth Culture 4 Mathematics linked to music from the United States, Britain 34.07
and other such countries
Politics 3 Mathematics used to calculate the number of seats for
parliament given to political parties after elections 33.98

learning, communicating and getting around. A
notable feature of the cluster analysis results was
the high preference given to the health cluster.

The strong interest in the health cluster can
be ascribed to the knowledge learners have de-
veloped about health hazards and their implica-
tions in their lives. Because of their low socio-
economic background, urban high density sub-
urbs have a higher mortality rate than their low
density counterparts due to preventable causes
such as tuberculosis, violence, Human Immun-
odeficiency Virus/ Acquired immune Deficiency
Syndrome (HIV/AIDS). There are also cam-
paigns related to these issues that are conduct-
ed regularly through the media targeting these
neighbourhoods. In the researchers® opinions,
awareness of undesirable and fatal consequenc-
es of such issues excites students to need to
know more about them. The least preferred items
include mathematics for lotteries and gambling
and mathematics linked to crafts and decora-
tions made by indigenous artisans. These are
often viewed as vices to be stamped out of soci-
ety and those issues linked to culture are gener-
ally regarded by youth as traditional and back-

ward. From the perspective of learners the eth-
no-mathematical approaches underlying mathe-
matical analysis of cultural artifacts and indige-
nous mathematical knowledge systems do not
appear to entice their interests. Needless to say
it would be interesting to find out why that is
the case.

Despite aggressive advertising and popu-
larization of contributions of the lottery and ca-
sinos to social development, the students indi-
cated low preference for dealing with mathemat-
ics related to that. This seeming disinterest may
be due to the belief that one has to have luck to
win, and also that in Zimbabwe the minimum age
for gambling is 18 years (and participants of this
study ranged in age from 13 to 17 years).

The Kendall’s W and Chi square values ob-
tained for each cluster in the cluster analysis
seem to suggest that the students could not see
the items as constituting a cluster. They proba-
bly saw the items as separate entities. This sug-
gests that they could not see the mathematics
inherent in these activities but that they could
probably relate career or job activity to an item.
This is perhaps one limitation of a cluster analy-
sis approach with this particular data set.
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Responses from the open ended questions
failed to bring much from the students as most
of them tended to refer to items from the closed
items and repeat ideas they had already ex-
pressed. Here boys tended to have a strong
orientation towards the use of mathematics in-
volved in making computer games, television
and play stations, and making airplanes and oth-
er craft. Their reason for showing this desire
was that they wanted to pursue careers in these
areas. On the other hand, female students’ re-
sponses were biased towards nursing and math-
ematics involved in preparing recipes and other
careers typically taken up by women. Respons-
es given by the Form 3s were more meaningful
than those given by the Form 1s and 2s. This
may be due the educational maturity and lan-
guage effects.

On the use of mathematics in other subjects,
the most common response among the respon-
dents was that mathematics tends to create a
barrier that prevents them from understanding
those other subjects. The students suggested
that mathematics should not overlap into other
subjects and that each subject should be taught
as a separate entity. This is in contrast with ed-
ucational research, experience and common
sense which tells us that students learn best
and make better sense of what they are learning
when they can make connections with previous
learning or with different areas of learning. How-
ever, some argued that mathematics that is ap-
plied in other subjects is usually easy to under-
stand since it is just the application of mathe-
matics and not mathematics in its pure form.
Mwakapenda (2006) urged that integrating learn-
ing areas is a great way to embed mathematics
into other curriculum areas. It enables students
to apply mathematics skills and understanding
to their learning in other areas of the curriculum
or to real-world problems of importance to their
communities.

Finally, responses to the last item that re-
quired the students to draw a sketch diagram of
a mathematician working were dominated by pic-
tures of female or male teachers teaching (about
50 percent of the diagrams). Hence it can be
said for these students their teachers define
mental models of a professional mathematician.
The other half of the students drew diagrams
depicting scenes that can be associated with
architectural, construction, or manufacturing
activity. Diagrams of persons constructing

bridges and brick walls, and assembling electri-
cal appliances were also noted. According to
their diagrams mathematicians use tools such
as mathematical theory (teaching), well-de-
fined tools and the latest computer technolo-
gy to solve economic, scientific, engineering,
physics, and business problems. Students’
pictures also depicted the two branches of
mathematics: theoretical, or pure, mathemat-
ics, and applied mathematics. Mathematicians
doing applied work use the theories and laws
developed by theoretical mathematicians. Ap-
plied mathematicians solve specific problems
in such fields as physical science, social sci-
ence, business, computer science, government,
biology, and engineering

CONCLUSION

The real-life situations that the learners in
these environments prefer most are related to
electronic gadgets and personal finance, whilst
the items they are least interested in are issues
related to gambling and cultural practices. Fur-
thermore, results suggest that students in sub-
urban high density environments are interested
in learning mathematics that will enable them to
pursue further studies at institutions of higher
learning, regardless of the nature of the embed-
ding learning context. The motivations for their
interests are dominated by their desire to attain
careers based on acquiring tertiary education.
A belief held by parents and others in the low
socio-economic and material-capital environ-
ments is that when a certain level of schooling
particularly the secondary school level is at-
tained, then the student must do his/her utmost
to move up the socio-economic ladder and move
out of those depressive and overcrowded resi-
dential neighbourhoods. The value accorded to
mathematics as a discipline is that of enabling
them to cross that line. Everything else is
peripheral.

RECOMMENDATIONS

The research recommends a mathematics
curriculum that provides learners access to learn-
ing environments that link student learning to
personal, social and work contexts outside the
classroom. Learning must incorporate relevant
syllabus outcomes and embed the work, employ-
ment and enterprise and key competencies cross-
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curriculum content statements into classroom
teaching. A work, employment and enterprise
content enable students to develop work-relat-
ed knowledge, skills and understanding through
their study of mathematics. It also provides op-
portunities for students to develop values and
attitudes about work, employment and the work-
place. Class topics can be linked to relevant ca-
reer pathways so that students can make the con-
nections between their learning and the ‘real
world’. For effective linkage of the school mathe-
matics curriculum and future workplace ethics and
skills and positive attitudes at school and work-
place, the study strongly recommends that all
stakeholders of education including industry and
employers should be involved in the process of
curriculum development. The results can also
usefully inform the curriculum designers of as-
sessments on school mathematics about appro-
priate real-life situations which appeal to learners
that can be used in school mathematics.

REFERENCES

Arcario P 2009. Contextualizing the Study of Basic
Skills Mathematics at LaGuardia Community Col-
lege. New York: The City University of New York.

Anderson IK 2006. What Kinds of Science and Tech-
nology do Pupils in Ghanaian Junior Secondary
Schools Want to Learn About? Cape Town: Uni-
versity of Western Cape Press.

Babbie ER 2013. The Practice of Social Research. 13t
Edition. Wadsworth: Cengage Learning.

Bowers J, Doerr HM 2001. An analysis of prospective
teachers’ dual roles in understanding the mathe-
matics of change: Eliciting growth with technolo-
gy. Journal of Mathematics Teacher Education,
4(2): 115-137.

Carraher TN, Carraher DW, Schliemann AD 1978.
Written and oral mathematics. Journal for Re-
search in Mathematics Education, 18(2): 83-97.

Chung | 2009. Korean teachers’ perceptions of stu-
dent success in mathematics: Concept versus pro-
cedure. TMME, 6(2): 239-257.

Cobb P 2007. Putting philosophy to work: Coping
with multiple theoretical perspectives. In: F Lester
Jr. (Ed.): Second Handbook of Research on Math-
ematics Teaching and Learning. Charlotte: NC,
pp. 3-30.

Cross DI 2009. Alignment, cohesion, and change:
Examining mathematics teachers’ belief structures
and their influence on instructional practices. Jour-
nal of Mathematics Teacher Education, 12(5):
325-346.

Dowker A 2005. Early identification and intervention
for students with mathematics difficulties. Journal
of Learning Disabilities-Austin, 38(4): 324.

Ellis MW 2005. The paradigm shift in mathematics
education: Explanations and implications of re-

PAUL MUTODI AND HLANGANIPAI NGIRANDE

forming conceptions of teaching and learning. The
Mathematics Educator, 15(1): 7-17.

Even R, Tirosh D 2008. Teacher knowledge and under-
standing of students’ mathematical learning and
thinking. In: L English (Ed.): Handbook of Inter-
national Research on Mathematics Education. New
York: Routledge, pp. 202-222.

Freebody P 2007. Literacy Education in School: Re-
search Perspectives from the Past, for the Future.
Victoria: ACER Press.

Gainsburg J 2008. Real-world connections in second-
ary mathematics teaching. Mathematics Teacher
Education, 11(26): 199-219.

Gebremichael AT 2011. Ethiopian Preparatory Stu-
dents’ Perceptions of Relevance of Prior Experi-
ences of Mathematics. Norway: University of Agder.

Ginsburg HP 1997. Mathematical learning disabilities:
A view for developmental psychology. Journal of
Learning Disabilities, 30(1): 20-33.

Ginsburg H, Opper S 1969. Piaget’s Theory of Intellec-
tual Development. New Jersey: Prentice-Hall Inc.

Grouws DA 2003. Handbook of Research in Mathe-
matics Teaching and Learning. New York, NY:
National Council of Teachers of Mathematics.

Hiebert J 2003. Teaching Mathematics in Seven Coun-
tries — Results from the TIMSS1999 Video Study.
Washington, D.C.: National Centre for Education
Statistics (NCES), US Department of Education.

Hidi S, Harackiewicz JM 2000. Motivating the aca-
demically unmotivated: A critical issue for the 21
century. Review of Educational Research, 70(2):
151-179.

Julie C 2005. The Contexts Learners Prefer for Math-
ematical Literacy and Their Link to Present-Day
Issues in South Africa. Unpublished Paper Pre-
sented at 12" International Conference on the
Teaching of Mathematics and its Applications, City
University, London. 10-14 July, 2005.

Julie C 2006. Teachers’ Preferred Contexts for Math-
ematical Literacy and Mathematics for Action.
African Journal of Research in SMT Education,
10(2): 49-58.

Julie C, Holtman L, Mbekwa M 2011. Rasch modelling
of mathematics and science teachers’ preferences
of real-life situations to be used in mathematical
literacy. Pythagoras, 32(1): 30-38.

Kernan M 2007. Play as a Context for Early Learning
and Development. Dublin: National Council for
Curriculum and Assessment, NCCA.

Leng NE 2009. Effects of Ancient Chinese Mathemat-
ics Enrichment Programme on Secondary School
Students Achievement in Mathematics. Rotterdam:
Sense Publishers.

Lerman S 2001. Cultural Discursive Psychology: A So-
cio-cultural Approach to Studying the Teaching and
Learning of Mathematics. Netherlands: Springer.

Lerman S 2006. Socio-cultural research in PME. In: A
Gutierrez, P Boero (Eds.): Handbook of Research
on the Psychology of Mathematics Education: Past,
Present and Future. Rotterdam: Sense Publishers,
pp. 347-366.

Millennium Mathematics Project 2008. Plus Magazine
Issue 46. From <http: //plus.maths.org/issue46/
index.html. Cambridge University> (Retrieved on
16 June 2008).



APPLICATIONS OF MATHEMATICS TO WORK-RELATED SITUATIONS 201

Mulat T, Arcavi A 2009. Success in mathematics within
a challenged minority: The case of students of
Ethiopian origin in Israel (SEO). Educational Stud-
ies in Mathematics, 72(2): 77-92.

Mullis IVS, Martin MO, Foy P 2005. International
Report on Achievement in the Mathematics Cog-
nitive Domains: Findings from a Developmental
Project. Trends in International Mathematics and
Science Study. Boston College, pp. 1-13.

Mutodi P 2006. Perceptions and Interests of High-Den-
sity Secondary-School Students on Applications of
Mathematics in Work-Related Situations. Masters in
Mathematics Education mini-thesis, Unpublished.
Department of Science and Mathematics Education.
Harare: University of Zimbabwe.

Mwakapenda W 1998. “Using Assessment” “Standards”
“ to Explore Student Thinking About Mathemat-
ics”, Mathematics Exploring All Angles, MAV 35%"
Annual Conference. Melbourne, November 8, 1998.

National Council of Teachers of Mathematics 2005.
Guiding Principles for Mathematics Curriculum
and Assessment. Washington, D.C.

Ndemo Z 2006. Zimbabwean Rural Secondary School
Pupils’ Preferences of Contexts for Learning Some
Mathematics Topics. Masters in Mathematics Edu-
cation Mini-thesis, Unpublished. Department of
Science and Mathematics Education. Harare: Uni-
versity of Zimbabwe.

Ngcobo M 2011. Contexts Preferred for Use in Mathe-
matics by Swaziland High Performing Public
Schools” Junior Secondary Learners. Doctoral
Thesis, Unpublished. Cape Town: University of
the Western Cape.

Nickson M 1992. The culture of mathematics class-
room: An unknown quantity? In: DA Grouws (Ed.):
Handbook of Research on Mathematics Teaching
and Learning. New York: Macmillan Publishers,
pp. 101-114.

Niss M 2007. Reflections on the state and trends in
research on Mathematics teaching and learning:
From here to utopia. In: FK Lester (Ed.): Second
Handbook of Research on Mathematics Teaching
and Learning. Charlotte, NC: National Council of
Teachers of Mathematics, pp. 1293-1312.

Nziramasanga S 1999. A Report on the Development
and State of the Art of Adult Learning and Educa-
tion in Zimbabwe, 1997-2007. Zimbabwe: Minis-
try of Education, Sport and Culture.

Obara S, Sloan M 2009. The evolving role of a math-
ematics coach during the implementation of per-
formance standards. Professional Educator, 33(2):
11-23.

OECD 2006. Assessing Scientific, Reading and Math-
ematical Literacy: A Framework for PISA 2006.
Paris, OECD.

Ontario Education 2014. Achieving Excellence: A Re-
newed Vision for Education in Ontario. Ontario:
McKinsey and Co.

Op 't Eynde P, De Corte E, Verschaffel L 2002.
Framing students” matematics related beliefs. A quest
for conceptual clarity and comprehensive catego-
rization. In: GC Leder, E Pehkonen, G.Toerner
(Eds.): Beliefs: A Hidden Variable in Mathematics
Education?. The Netherlands: Kluwer, pp. 13-37.

Osborne J, Simon S, Collins S 2003. Attitudes towards
science: A review of the literature and its implica-
tions. International Journal of Science Education,
25(9): 1049-1079.

Pepin B 2011. Pupils’ Attitudes Towards Mathematics:
A Comparative Study of Norwegian and English
Secondary Students. Norway: ZDM Mathematics
Education.

PISA 2004. Problem Solving for Tomorrow’s World:
First Measures of Cross-Curricular Competencies
from PISA 2003. Paris: Organisation for Econom-
ic Co-operation and Development (OECD).

Roth WM, Lee YJ 2009. “Vygotsky’s neglected lega-
cy”: Cultural-historical activity theory. Review of
Educational Research, 5(1): 1-5.

Saxe GB 1991. Culture and Cognitive Development:
Studies in Mathematical Understanding. Lawrence
Erlbaum Associates, Inc.

Saritas T, Akdemir O 2013. Identifying factors affect-
ing the mathematics achievement of students for
better instructional design. International Journal
of Instructional Technology and Distance Learn-
ing, 10(8): 57-62.

Sjoberg S 2000. Science and technology education
current challenges and possible solutions. Innova-
tions in Science and Technology Education, 8(21):
1-13.

Sullivan P 2011. Teaching Mathematics: Using Re-
search-informed Strategies. Camberwell: Austra-
lian Council for Educational Research.

Wedege T 2010. Mathematics and Mathematics Edu-
cation: Cultural and Social Dimensions. Proceed-
ings of MADIF 7. The Seventh Mathematics Edu-
cation Research Seminar. Linkdping Universitet,
Stockholm, January 26 to 27, 2010.

Williams P 2008. Independent Review of Mathematics
Teaching in Early Years Settings and Primary
Schools: Final Report No 2.Nottingham: Depart-
ment of Children, Schools and family.

Wolfram C 2010. Stop Teaching Calculating, Start
Teaching Math: Fundamentally Reforming the
Math Curriculum. Wolfram Technology Conference
2010 Talk. Oxford, England, October, 8 to 10,
2010.

Valero P 2002. The myth of the active learner: From
cognitive to socio-political interpretations of stu-
dents in mathematics classrooms. Mathematics Ed-
ucation and Society, 39(3): 489-500.

Verschaffel L, Greer B, Corte E 2000. Making Sense of
Word Problems. Netherlands: Lisse, Swets and
Zeitlinger Publishing.

Visnovska J, Cobb P 2009. Learning about Building
Mathematics Instruction from Students’ Reason-
ing: A Professional Development Study. Annual
Meeting of the Mathematics Education Research
Group of Australasia, 2(4): 547-554.

Vygotsky LS 1978. Mind in Society. Cambridge: MA:
Harvard University Press.

Yackel E, Cobb P 1996. Socio-mathematical norms,
argumentation, and autonomy in mathematics.
Journal for Research in Mathematics Education,
27(4): 458-477.

Zevenbergen R 2005. The construction of a mathe-
matical habitus: Implications of ability grouping in
the middle years. Journal of Curriculum Studies,
37(5): 607-619.



