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Abstract
Educators strive to improve student learning oute®rand there are numerous theories suggesting
how this is best achieved. However, applicatiorthefse theories to the coal face of a classroom is
often fraught with obstacles resulting in poor omes. Constraints imposed by educational policy,
school systems, structures and the individual stisdthemselves, realistically require adaptation of
theoretical techniques if genuine learning is tdrbparted to students. This paper discusses some of
the issues surrounding the practical implementatibmew methodologies into the classroom and
identifies important factors that affect teenageheir learning of mathematics.
Working within the constraints, constantly confreohtwith obstacles, can be frustrating and
demoralising. This paper reflects on twenty yedrslassroom teaching of mathematics to students
with relatively poor socio-economic backgrounds &imel lessons learnt from them that may assist
teachers to remain enthusiastic and creative Wehehergy to truly improve mathematics education.
Key issues explored in the paper include: ‘Realitté a teacher’'s working day’, ‘The learning of
mathematics within a government secondary systend, What can be done to ensure mathematical
learning takes place?’
Keywords Mathematics, learning, teaching methodology, teersag
Disclaimer The opinion and comments presented in this papgaesent those of the author and do not
necessarily reflect the view of the Department dfiéation and Early Childhood Development in Victori
Introduction
Those passionate and dedicated to the developméntmathematics education and the
teaching/learning of mathematics, are constantbkiag for better ways to engage and teach the
students entrusted to them. Our world is not statgv technologies, new things are constantly being
discovered and educators must continue to be leaar@ embrace the changes occurring around
them.
The temptation, however, to lose sight of some &imehtal realities faced by many teachers in the
classroom and to focus on the methodology and ilegtools only, is very real. Educators should be
wary of not letting the methodology or new techiggi@loud their perspective on the reality of each
individual situation.
There are many obstacles and constraints a tedabes in attempting to successfully engage and
improve student learning. These detract from thempn teaching/learning outcomes.
By reflecting on personal experience and obserwativer a period of twenty years of teaching
mathematics to teenagers with relatively poor secianomic backgrounds, this paper discusses some
of the practical issues surrounding the implemématf methodologies into the classroom and some
of the findings made.
Key factors contributing to the successful teacté@gning of mathematics are identified and
strategies for managing and coping with the comtg@and obstacles encountered are suggested.
Context
It is important to clarify from the outset that theidents and school system referred to in thimpap
relate largely to what is considered to be an updeileged area in the Western suburbs of the City
of Melbourne, Australia. Non professional occupagioand relatively high unemployment
characterise the socio-economic status of manyefparents. Thus, the situations encountered and
discussed do not necessarily reflect the experieha# Victorian Government schools.
Over the last twenty years, many new ideas, edugatimethods, reporting systems, assessment
procedures and overall strategies for teaching emasttics have come and gone. Methodologies and
approaches to the teaching and learning of mathiesriaave constantly changed and many of these
changes have been imposed on teachers within tregrgoent system.
Teachers have been encouraged to modify theiripeacand incorporate new teaching tools such as
mind maps, graphic organisers and the like intdr ihaily teaching. There have been suggestions to
cease using numerical marking schemes and to bsiesun order to more accurately measure deep
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learning. Project work involving lengthy reportsattsummarise and analyse certain situations and
problem solving tasks have all been emphasisedffareht periods of time. Group work and the
discovery of theorems/formulas from first princplalong with a shift away from simply ‘drilling’” a
skill have all been considered innovative and cehduto learning. In recent times, funding has been
made available to those schools who demonstrateshef integrated projects. The list could go on,
and by naming some of the innovations no value gatEnt is being placed on them, but rather
attention is being drawn to the fact that governimamnd educators over the years are fully awate tha
there is improvement to be made in the way studardseducated and they have therefore been
proactive in promoting new alternatives.

Realities of a teacher’s working day

There is diversity in the ways schools functionwedwger, there are many common experiences that
are shared, e.g. the demands placed on teacheref timme. Numerous meetings rob valuable time to
prepare, correct and provide detailed feedback todest work. Many activities require specific
setting up of rooms. These rooms are often beirgl U/ others for a different purpose and are
therefore not available to be set up in time. Tabéhg often places geographic constraints on
teachers resulting in them rushing from one end sthool to the other, unable to meet the expected
schedule. Carrying equipment (concrete materi@seen as very important especially in catering for
the slower learner) to different venues can befoazes. The preparation of materials and resources i
themselves can be incredibly time consuming anemsipe.

The use of IT has been assigned high priority icemé years, and students actively engaged in
valuable learning activities using such technolisgg situation that is highly rated. Unfortunatehe
reliability of the technology functioning well isoh guaranteed. How many times have teachers
encountered the problem of them not working, jusemthey are needed or students have forgotten
their passwords or run out of internet credits? it this is the continual frustration of limited
access to computers. Often, software that was woteautifully the day before suddenly decides to
play up and a teacher is frantically trying to ifgathe problem whilst twenty five boisterous state

are interjecting with ‘helpful’ advice or maybe juseating havoc.

So far, some of the physical components that carthbeobstacles that hinder the successful
implementation of a plan have been mentioned butvaibout the students themselves? What a
collection of different tales enter the room eviimye a class of students appear.

“Miss, I've got a headache”, “Sir, I've lost my &k, “Miss, | don’t have a calculator”, “Miss, I've
been away and don’t know what to do”, “Sir, | hawdeave in fifteen minutes....”

So often, activities are made up of different pdrat depend on each other so that when one
component is missed it creates a missing link fdrsequent sections. This becomes an issue for a
student who has been absent. Activities often assaminterested, engaged and motivated student
entering a classroom expecting to work, concenwmate learn (provided the material is stimulating
and creative of course) but so often the realigififerent and instead a teacher is confronted with
educational issues that are of much greater impogtato the student than the learning of
mathematics. Teachers are believers in educatiah phece it high in their order of priorities,
however, for many of the students, problems witanfiiships/relationships, chaos or instability at
home, loom as much larger priorities and their éomal and overall mental state as they enter the
classrooms impose far greater hurdles and obstfmidsarning than teachers can often imagine. It
should also be remembered that students, espetgalhagers are not necessarily consistent in their
receptiveness from one day to the next or even fookd hour to the next. Therefore, when new
methodologies and ideas are enthusiastically eratrathe many practical constraints that may
influence the successful implementation thereoftrhascarefully taken into consideration.

The learning of Mathematics within the secondary dwol system

Regardless of all the constraints and obstaclesusttered, teachers somehow manage to work aroend dnd
adjust as best they can to the situations they flminselves in. However, one particularly distugbin
observation has caused a questioning of the enppésied on teaching methodology and teaching ,téols
emerge.

With all of the improved awareness and consciouspédest practice when it comes to teaching/legrnone
would expect significantly improved outcomes indgtat learning over the years. Sadly, this has menb
evident. Instead the school has been confronteld thi¢ reality that those who have entered the skagn
system with weak mathematics skills rarely shownigicant improvement in their six years of postnpairy
schooling and leave with equally poor skills. (NdteVictoria, children begin their formal educatiat primary
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school where they complete seven years beforeiegtéte secondary system). Students maybe demtmstra
some mathematical skills at various times througtooise six years, but these skills are quicklgdésten and
real mathematical learning/progress has not beliewad. This experience is supported by recentarebethat
indicates that 80% of students who enter the seargnslystem with weak mathematics skills (in the rpoo
regions of Melbourne) continue to struggle withitlrumeracy skills and don’t improve as they mawetigh
secondary schodl.
Conversely, those entering the system with goochemastical skills, continue to develop and make good
progress irrespective of the methodology or leagmaols encountered.
This is disturbing in that it suggests that mathicahalearning, when it concerns teenagers, isasostrongly
linked to methodology as many would have likedhiok and that there are actually other importanotdis that
contribute to successful learning. It also gives tio the question of why some students continyerdgress
while others continue to fall behind even thoughased to the same material.
If important concepts such as ratio/proportion, tiplitative thinking, place value, decimals anccfians along
with fundamental number facts (e.g. times tablesyging of numbers in 10s, i.e. 2 + 8 = 10) areingdlace or
haven’t been fully understood when students ehieisecondary system, their future mathematicahiegrand
development is severely hindered. The lack of tlwegeepts means that there are no sound foundaitoks
upon which to build and the whole mathematicaldésy structure remains shaky. To complicate matteese
students have often already developed a strong sdrfailure with enormous ‘blockages’ towards neatatics
learning due to seven years of previous unsucdesgposure to mathematics. It is like a foreignglaage
shrouded in mystical terms that have no meaning amdinue to have no meaning. Avoidance and strong
disguising mechanisms that protect these studemrts émbarrassing themselves in front of their paecsalso
their parents and teachers make it difficult toradd these deficiencies openly and so these stutdénider
their way through the system using different stgiegte like working hard at obtaining results fronharts,
copying answers, simply modelling off examples withunderstanding the reasons why certain processes
being applied or simply convincing themselves #ibamathematics is stupid and irrelevant and oolyiierds’.
With this mindset firmly ingrained, any activity moatter how exciting or innovative will struggle positively
engage and shift the learning momentum. No wonaslken these students are tested, using internaiternal
material, and left to their own resources, the ltesaare poor. The temptation is to lay blame with teachers
and to grasp hold of the easy scapegoat ‘Methogbokngd focus on doing things differently. I.e. thanust be
something wrong with the way the material is bgingsented. It is interesting to note, that mangaxfiety’s
revered athletes, reach their level of successpaniwrmance through hard work, repetition and peact.g. a
swimmer will endure hours of endless (seeminglyigdrtraining swimming back and forwards in a swimg
pool or a marathon runner will run endless kiloragtenduring severe pain. It appears the overritfiomr is
not in the training model itself but rather withetperson committed to a goal. In other words, aqremill
persevere and push themselves to improve if theyssme intrinsic value therein or alternatively dnavgoal in
mind that they are determined to achieve. For nmastties learning to take place, the student mustvake in
what it is he/she is involved in and also beliewgheir own ability to be able to succeed. Withthdse basic
ingredients progress will always be hampered.
Improving mathematical learning
Before embarking on the question of what can beedonensure mathematical learning will take plabe,
context within which this question is being addegssust be made clear. Mathematical learning cem ¢oa
many different meanings and one needs to be cléat the aims actually are. Improvement of mathessati
education worldwide embraces an enormous rangebitifyalevels and cliental. For example, in aimihg
improve mathematics education, the teaching ofubadcto every student would not be deemed appriaprsa
when working within a general statement like ‘Imyrey mathematics education or mathematical leatrihmy
cliental base needs to be specified since the amisexpectations will not be the same for everyone.
This discussion focuses on the mathematically |dullesl teenager with relatively poor socio-economic
background that attends a government secondarykéhan under privileged area. The above discohese
briefly touched on:

(i) The fact that governments and those involveéduncation have been and continue to be proactive i

improving mathematics education
(i) Some of the practical constraints faced kacteers in their daily quest to successfully educate
(i) The observation that the secondary systemit$ncurrent form is not meeting the needs of the
mathematically low skilled teenager as he/she patseugh the system

It is at this point that one could be feeling ldygéeflated and somewhat despondent if working isirailar
environment as described above. So how does omeligve the obstacles and remain enthusiasticgetier
and proactive for positive change?

! Farrah Tomazin and Carol Nader, ‘Poor children ligs$y to improve through schoolThe Age, 18 April 2009, p.1.
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The secret lies in the recognition of the key idigats that form the basis of mathematical learnihgnables
one to see past the actual teaching hazards atactdssand puts them in a different perspectiveavidng that
students can learn well in spite of their relativpbor resources and underprivileged status gioge lin what
may often seem a hopeless situation.

So what are these essential ingredients? In treeafamathematics, a student needs:

(i) The fundamental concepts, as mentioned abage,ratio/proportion to be in place. From this basi
further mathematical knowledge can be built. Ifséiaeconcepts have not been understood, sitting in
mathematics classes for a further six years wilt gield positive results, irrespective of the
methodology. It is critical therefore that a studisnbrought to this realisation and by developtingst
and confidence in the teacher has the couragerfsard his/her low skills and go right back to the
start. Ideally those responsible for the develognoércurriculum should devise a suitable coursé tha
addresses these fundamentals in an appropriatehatis suitable for teenagers as opposed to young
children.

(i) To see intrinsic value and purpose in leagnimathematics. If he/she can make important links
between the different areas and see how they coniidchis/her current experience of the world,rthe
motivation comes naturally.

(i) To believe in his/her own ability to succeedmathematics. This presents a huge challengdkeainit
involves a change of an already established mindsstrs of negative influences need to be undone in
order to create a positive frame of mind, opemib kkeen to understand the language of mathematics.

Once these key ingredients are present, the barsledrning and progress is there and growth vagtup with
relative ease. Unfortunately these key ingredieadgiire a huge investment in human time. l.e. taynot be
easily rectified by written programs or externalctm@nisms but rather require intensive human intdéioe. As
stated previously, teachers need time to spendthétbe students. Teachers need time to thorougbpape and
provide feedback on student work on a regular feejbasis and to attend to the individual needsauth
student. Students feel valued and respond accdydimigen they sense there is a genuine intereshéir t
welfare. Governments and educators when addresbimmgshort comings of low achieving students in the
secondary system need to resist the temptatiotatoebthe work force or methodology and rather lmagtive
in channelling significant human resources to tHogle classroom.

So what can be done now within the constraintbefslystems teachers work in?

Remember at all times that each student is an ihaV person with their own tale to tell and take time to
develop a positive relationship built on trust. Huambeings learn and function best within positive
relationships. Never lose sight of the fact thantgers are potentially fragile beings who can’'ekeected to
think and function like mature adults, but have pla¢ential to be both delightful and vibrant. Bdliwg to put
everything into context and continue to let thedstuts know both why there is value in learning what is
being presented and why it is important in todagsiety. Always prepare an activity with the quastiWhat
is being learnt here?” or “What learning valuehiere in this activity?” in mind. Consider the cliahbefore
blindly applying someone else’s idea and questientasic assumptions underlying the ‘idea’. Be cians of
the fact that with every student there is the piidéto create a spark and love for mathematicshbutealistic in
acknowledging that not everyone is going to lovehamatics.

In an ideal world, there would be endless resoureedless time and opportunity to work with indivéds and
produce mathematically competent adults acrosggibns of the world, however, that is not realityemains
important that teachers strive to improve theirch#ag strategies, constantly being prepared fonghaand
innovations but at the same time keeping a trueraalistic perspective on their own situation anavtit can
best be improved.

Conclusion

The tools used in the teaching of mathematics hadrtethodologies practiced by teachers do nottktagame.
In twenty years of being in the classroom, manynglea have been trialled. Teenagers in the secosdhnpol
system will make progress in their mathematicatrieay, if the concepts of ratio/proportion, muligaltive
thinking, place value, decimals and fractions glusdamental number facts such as times tables emging
numbers in 10s are in place, and if their mindsqidsitive and they see purpose and value in gmaitgy of
mathematics. Without these key factors, methodelgr new innovative ideas are not likely to have a
significant impact on the learning.

Being aware of the conditions under which a studestns, helps identify the appropriate strategfies will
best aid the student in the quest for improvedniegroutcomes and gives renewed energy to a teaespite
the many constraints encountered. There is alwayayaforward, no matter how small the steps mayolnee
the direction is known. It is critical to understiaand be realistic about each individual circumstaand to
always be mindful of the human factor that playarge role in the education process.
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