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EFFECTIVE LINCUISTIC-MATHEMATIC TEACHING STRATEGY FOR
INTERNATIONAL MATHEMATIC OLYMPIAD: ENGLISII FOR SPECIFIC

PURPOSE PERSPECTIVE

Slamet Setiawanr), Ahmad ]lruni12), Budi Priyo Prawoto3). Dian Rivia Himmarvatir)
The Stdtu Universir!- of Surabq)a

s la m e I s et i a wa n(dtot e-s a. a c i,1

Abstract

Indonesian primary school s(udcnts' achievement on the inrcmational level can be
traced back tkough their panicipation in, one of them, Intemational Mathematrc
Olympiad. Yet, thc rcsult was not satisfactory as Indonesia is always on the lower lcvcl
which is left behind from the neighboring countries. The factors. as reported by Setiawan
cl al. (2015), are: the students possess low comprehension on every level of linguistrc
clcments; and their lack ofcomprchcnsion on itcm tesls as a discourse is the major factor
for students' failure to answer the questions. This paper tries to scek effective strategtcs
for teaching English for Mathematics. Dcvoting on literature review, the expectcd
strategies are proposed. Th€ lindings indicate that after designing blcnded curriculum and
teaching trials, two strategies are nominated and may bc applied: (l) providing glossanes
for mathematic tcchnical terms which arc accompanied with phonetic traoscription and
(2) introducing mathematic technical terrns by using two altemating procedur€s, namcly:
pre-working and while-working activities. The findings ofthis study may be as one of the
altemative refercnces to assist primary students to manage mathematic problems and to
be the winner ofthe Intemational Mathematic Olympiad-

Ke,'words: studcnts' achievemenl, glossaries, mathematic technical tcrms, pre- & while-

The success of mathematic Olympiad problems execution in English cannot be separated

from two factors; they are student's ability to understand linguistic elements and mathematic

problem comprehension thoroughly. Linguistic problem in this context is student comprehension of

linguistic elements which contaifl of vocabulary, phrase, and sentence of English in mathematic

Olympiad problem model- Mathematics competence test in English is given to know whether

students have difficulty in understanding Iinguistic. Students are required to translate l0 questions.

The result can be seen iu Table I Generally, students have difficulties to undcrstand English

elements. From l0 questions, there are only two questions that are understood by the students more

than 50%; they are thc first problem and the second problem. There are two problcms that are

undeNtood by 3270 of students and 42o% of students (lhe seventh problem and the sixth problem).

Other lcft problems (six problems) can only be undcrstood by less than l07o students.

Table l. Recopitulation of Mathemalics @mPelence lcst rcsult it1 Englirh
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2 3 4 5 6 7 9 10
22 3 4 2 13 3 2

63_4 53.7 1.3 98 4_9 47.5 377 71 l1
Material 22 74 1 2 0 3 1 3 0 1

53.7 34.1 2.4 49 0 24 1_3 o 2_4

N =41

The data above can be explained that most of the students have difficulties in Mathematics

problems linguistic in English comprehension. lf referring to completion leaming that pBM is said

success if 75%-807o students can understand Mathematics problems in English, so il can be stated

that PBM ofEnglish comprehension is unsuccessful. If linguistic comprehension is not mastered by
the students, it can be predicted that student comprehension of Mathematics problem is also

unsuccessful.

WORD UNDERSTANDING

Trocking student comprehension of English words, noted as the first problem. This problem

is the most widely understood by the students.

Question I
Ifa nan covers kn in 3 hours, tehat is the.listance covered by him in 5 hours?

There are two keywords in this problem: cover and distance. Although those vocabularies

are in common words group, there may be 63.4% students can understand the meaning. The

sfudents who understand the meaning coyel'translate with ..menempuh,,, ..mencapai,' and translate

distance with "jatak". While Ue students who cannot undersrand those words tBnslate with phrase

"mengikuti jalan" and there is students who does not translate it. Another evidence of student

incomprehension to tmnslate word meaning is the tenth problem as be displayed in the following

data. This problem can only be understood by two srudents from 4l studenls (4.9%).

Questiotr l0
LIr. White multiplies the frst otp htmdred prime numbers. How mafiv (.onseative.ero digits can

belound at the end ofthe resulting number?

The word that cannot be understood by the students is consecutiye. The students who

understand this word translate with "berurutan", "berjejer", "bcrderet'. All of the students who

cannot understand this word do nol translate and neglect in blank space. The same evidence also

happens to the students when understand the fifth problem which has the word consrc&lh?. This

problem can only be understood by two students from 4l students. This phenomenon proves that
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PHRASI UNDERSTANDING

The pbrase in this context is word group which refers to one meaning unit. Student

comprehension of linguistic element in phrase level shows the same result with the word level

comprehension. Moreover, the possibility conception in phrase level is greater as almost all of

mathematics questions use phrase. It is proved in student translation result in 9,estion 3, 4, 6, 7, 8,

and 9.

Question 3

Nasir draw 5 straighl lines on a piece ofpdper- tyhat is the tuaximum numbel of inlersection points

can Nasir make?

This problem has four phrases: straighl lines, a piece of paper, lhe marimum nu ber' and

intersection po[nt. These phrases are only understood by three shdents fiom 41 students or 7.370. It

shows the lack of student comprehension to phrases in English of Mathematics problems The

students who understand these pkases translate it consecutively, "garis lurus", "sepotong kert s",

"jumlah maksimaVterbanyak", dan "titik potong'- Some students only can translate straight lines,

there are also shrdents who can translate phrase a piece of paper, and there are also students who

can translate the motimum number wilh "angka terbesar". Most of sfudents do not understand

plnlse intersection polnr, so that tbey do not tlanslate it. Another Phrase example which cannot be

understood by the students is found in Qxesrior 9 as displayed in the following data'

Question 9

The sun of two numbers is 5. Suppose 3 is added lo each nunber dnd then each of the resulting

numhers is doubled. What is the sun oJ theJinal two tunbers?

The phrases in this question can only be understood by three students from 4l students or

7.3%, it is exactly the same with student comprehension in third problem which has been explained

above and also eighth problem. All of the students except three students who answer do not

understand phrase /errrllirg mmbet- Ihey leave thc phrasc which should be translated "angka-

angka hasil". The same phrase is also found in fburth problcm Some students also cannot

und€rstand the meanin8 of the ftnal hlo numbers rvhich is should be Eanslated "dua angka

terakhir".
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almost all students cannot understand Mathematic problems which have the word consecutive.

Although this litrguistic element is included in the word level, the students cannot unde6ta[d the

problems thoroughly because this \a,ord rs the ke)'word oitwo problcms lthe ltfth problem and the

tenth problem)-



The explanation above signals that most of the students do not have strong comprehension
of linguistic element in phrase level English. Whereas, most Mathematic problems in English is
arranged using common phrases and stapdard phrases in English. This finding also gives a direclion
that Mathematic in English teaching activity cannot be separated from English teacl)rng.

SENTENCE UNDERSTANDING

The student success of finishing Mathernatic problems in English is also influenced by
student comprehension of linguistic elcment in sentence lever. Most students have ress abirity to
translate passive sentences in English. There are 6 questions from l0 questions that use passive
sentence: Question 1. 4. 5. 8. 9 znd ,/0. It must be noted that passive sentence in guestion S is the
satloe as Questioh l0; can be found.

Student com[ehension of active sentence is detected better than passtve sentence
comprehension- lt can be seen from puestio, 2, 6, and z which have active sentence structures and

Queslion 4, 5, 8, and 9 which have passtve sentence srructures. The problems ot active senlence
skucturcs above are ulderstood by students consecutively 53.7%, 4l.5o/o, and 3l..ly;.
Question 7

Umar and Yusufwalked ro school /rom thc same place at the same time. (Jhar walked ar 90 m/min
and Yusufwalked at 60 m/min_ lJmar realized that he left his pencil case at home when he reached
the school.He walked imuediately in the direction of his house anrl met yusuf lg0 m from school.
How lar was schoolfrom where they stayed? (ny'min = meter/miute)
P.rssive sentence structures are understood by students consecutively 9.gyo, 4 .9ok, j.3vo,.t.3Vo, and,

4.9%. This finding signals that students should be given skill of passive senrence smrctures
completely to help them in understanding mathematics questions in English.

There are two interesting thing about student comprchension in sentence lcvel; f.irst, there is

one problem which is passive stmcture can be understood well by students, first problem, second,

there is one problem which is active strucfure cannot be understood wel by students. thirci probrem.

What is the explanation? The first problem shows passive sentence ...$)hat is the distrnt:e c.vered
by him.-. The \tord covered is the repetirion liom active form in previous clausc. The possibility

thing is students have understood this word so students have known the meaninB when ir is fbrmed

in passive structure. The third problem has active sentence form but it is not understood by studcnts,

the possibility thing that can be stated is student misconception of linguistic clement in phrase level.

Frorn all explanation above, it can be concluded that; (l) Most srudents do no( have

linguistic comprehension enough to flnish Mathematic problems in English. Linguistic
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comprehension is comprehension of linguistic elements in word level, phrase level, and sentence

level, (2) Systematic teaching strategy is needed to give skill students understanding linguistic

eleDrents.

THf, PROBLEMS OF MATHEMATICS

Mathematic comprehension problem in this context is student comprehension of

Mathematics questions in English thoroughly. Student comprehension indicator is detemlined by

stud€nt answer correctness in doirg the problems. Knowing the mafter, it is noted in Table l.It is

clearly seen in label "Nlaterial" fourth row and fifth row that student comprehension of Mathematic

problems is very low. From l0 question, there is only one problem (Questioh l) which can be

understood more than half students or about 53.7olo. The other questions; Question 2 carr be

understood by 34.19lo students; oleslior. J and 6 can only be understood by three students; Questiofi

J, 7, and .10 are only understood by I students (2.4%), and no one (0yo) understand Suestion 5 and

9. What are the factors which influence the lack student comprehension ofmathematics questions in

English? At least, there are thrce factors: linguistics element comprehension, technical term

comprehension. and transformation: verbal linguistics to mathematics operational language.

l) Linguistics Element Comprehension Factor

It is true that mathematics comprehension problem is influenced by Iinguistics element

comprehension? The answer is true and certainty. The evidence has been explained in detail

above which is seen from word level, phrase level, and sentence level. It is proved when sfudents

is failed to understand linguistic element each level, so student comprehension of mathematics

questions thorollghly will not succeed-

Another interesting finding in this part is there is the other factor except the language which

influences student success in doing mathematics question. The answer is comparing the label

between "Language" and "Matcrial" in fable 1. The previous Paragraph has been convinced that

student comprehension of problems is influcnced by student comprelrension of linguistics

element. That statement can be stated that student linguistic comprehension is as good as

problem student comprehension. This does not happen in this research. Studied exac(ly, student

ability in understanding linguistic element is higher than problcms comprehension So, the

expcctation is problems student comprehension result is also the same with student

comprehension result of linguistic element. The fact is not the same Problem student

comprehension is lower than student comprehension of linguistic element This phcnomenon is

1\



happened to all givefl problems (10 questions). Moreover, although student can understand
linguistic element but they are failed to understand whole problems. For examples are euestion 5
dfd 9. There are two students who are success to understand linglistic elemcnl in fiilh problem
hut they are failed to understand whole mathematic problems. The same phenomenon is found in
ninth problem: there are 3 students who understand lin€uistic element but they are failed to
understand whole problems. From these evidences, it ca', be concluded that student
comprehension of linguistic element do Dot guarantee student success to understand whole
problems.

The other strong factor which is possible to be student comprehension success detemrinants
of mathematic problems are (l) student comprehension of mathematic operational or technical
term of mathematics, and (2) verbal linguistics transformation to mathematic operational
language.

2) Technical Term CoErprehe[sion Factor

Almost each mathematic problems are found teclu cal term. This term is understood
absolutely to get right answer. Note example problem in second problem.

Question 2

Find the sum ofall mukiples of5 from 5 to 200.

This problem has technical term;.ruri means ..jumlah,,and multiple means..kelipatatl,,. If
these two terms are raired to be understood, it can be convinced that the obtained result is not
correct. From this problem, there are some interpretations ofsfudent comprehension.

(l) Student only writes row ofnumber multiplies from 5 to 200.

(2) Student only wrires sum ofallmultiplies of5.
(3) Student writes row ofnumber multiplies from 5 to 200 then add allofit.

Frorrl Table I, it can be seen that there are only 14 students from 4l students or 34.1olo who

can rmderstand this technical terms. Another example problem which has technical term is fould
tn Questio,t 9.

Quesrion 9

The sunt of tu,o nuntbers is 5. Suppose 3 is added lo each number and then each oJ the resulting

numbers is doubled. What is the sum ofthefinal 6vo numbers?

As seen from red bold, this problem has many mathematic operational lcchnical tcrms:

adding, rcsult, and grade. Table I shows that no one (07o) can linish this problem.'Ihis finding

rccommends that absolute requirement to get correcl result is sfudent comprehension oftechnical

temls. The same finding is also found in fifth problem. This problem is not answercd by srudenrs
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because this problem has mathematic technical terms which are they key'word, such as w&o/e

numher t\eans "bllangan cacah".

3) Transformation Fector: Verbal Linguistics to Mathematics Operaiional Language

The third determinant factor of student success to finish mathematic prL'blem in English is

expertise student changing verbal linguistics to mathematic operational language. From l0 given

questions in Olympiad model, they use verbal linguistics and six of them are included as story

problems; O./eJrio, l, 3, 6, 7, 8, anld 10. None of them is found using direct mathematic

operational language problems, such as: (10 + 3) ,l = ..., etc. Fifth following problem is the

example of mathematic problem which uses verbal lilguistics.

Question 5

How many positive whole number less than 2005 can be found, d the number is equol to the suhl

of two consecutive whole numbers and also equal to the sum of three consecutive whole

mmbers?

None of them is mathematic operational symbol which makes student comprehension and

foresight student change verbal to mathematic operational language determining student success

in finishing the problern.If Questiotr 5 ls changed as following data, there is no student that can

solve this problem.

Mathematic Olympiad problem of problem story model can be seen in sixth problem.

Student is asked to think complex se es of mathematics logics. "Reduction" operational is not

stated clearly using the common word, such as: "subtracted" or "minus". The used word is eal in

the sentence He eats.... lf student does not understand linguistic element and is unable to

associate the word ea, which meaos "reduction", it can be convinced that this problem cannot be

done correctly. This question can only be done by 3 students fiom 4l students.

Question 6

Aisyah hos some candies. Ewry lav, hc eats o e hulf remainig canlies lrom the prcvious day,

plus one more cantly- Alter five days all ca dies were gone. How mdny candies does Ai$)ah hale

originally?

Question 6 can be changed to mathematic language as this following table.

Fifth days

(sum of the first candy)

Fourth

days

Third

days
Second clays First days

l1



Another story problem needs high grade logtc ts euestion g. This question resembles

Question 6 in different scenaio. Question 8 uses mathematic operational of..reduction,, and
"adding ', while eighth problem tcsts studcnt abrligz to understand lhe conccpr of..fraction,- and
"multiplication" by using the word tvo t,ir.d and hov nanv tihes_

Question I
A ball is dropped fron a height ofSl feet. On each bounce it raises twolhird the height ofthe
previous height. Ilore rnany tirnes will it bounce before it rises to a height less than tenfeet?
Ifthe structure question is transformed or changed into mathematic language, there will be rows
sum of i bounces before the last bounce reaches less than l0 feet. But, this problem can be done
by 3 studeflts from 4l students.

The hcighl of

fallirg ball
First bounce

Second

bounce
Ihird bounce

Founh

Itr 2/lxUl=54 2/3x54=36 213 x 36= 24 2/3 x24: 16 2/1x 16= 10.'7

From explanation above, it can be concluded that the findings are (l) The success finishing
of mathematic problem in English cannot be separated with student comprehension of linguistic
elements thoroughly in word level, phrase level, and sentence level. Almost all of mathematic

Olyrnpiad problem are related to verbal linguistics. (2) Operational concept leaming or
mathematic rechnical languages are needed to be strengthened in order that student can solve

mathematic problem well- (3) Transformation practice of mathematic problems fiom verbal

linguistics to mathematic symbol language that is needed to get attention and rational portion. (4)

It is needed to find mathematic leaming strategy in English which is effective relative to help

student in both understanding mathematic problem in English and finishing it well. Arthough this

finding has been explained in detail and concluded abovc, the stated language fuom the studcnt is

very brief to represent the linlits of understanding the problem and finishing the problem well.

All ofthe students said in bricfway, "Bahasa Inggrisnya sulit,'_

DISCUSSION: LEARNI\.C STRATEGY OF LINGUISTICS PROBLEMS IN PRIMARY

SCHOOI, MATHEMATICS OI,YMPIAD

Some pcople assume that leanr mathcmatic docs not nccd many language comprchcnsion.

So, many parents and tcachcrs suggest the kids or students leam mathematic ifrheir language ability

(English) is lack. They seck an excuse that mathematic does not use many languages. The facr is not

as simple as assumption. Mathematic has closed relationship with language especially the ability of

78
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logical reasoning which is integated with context or problem story. If one keyword is not

understood, it can be predicted that the result is less or wrong.

- Data la6le ,l shows that I(PM participants have trouble in finishing the problems. It happens

because most of the participalts do not know dre meaning of ke],word /'"technical term" in

nlathematic- Most ofthe studeots do not know the linguistic elenlent /cmairlnE- tnrcrsectiun poittt,

two-third a height, and etc. the fact is there are many translation problems from English to Bahasa

Indonesia is incomplete: there is no synonyrn in Bahasa Indonesia, it does not choose Indonesian

word and many students cannot translate it. How is the strategy which can be taken to solve the

Iinguistic problem? This is the possible solving.

l) Providing Glosaries

The frrst offered strategy to solve 'malhematic technical terms' is providing glossary io the

teaching material. Glossary is list ofwords with definition completed with another explanation in a

certain field. This strategy is aimed to help the students master mathematics technical terms fast and

properly in the matter of interpretation. Naturally, language/term in mathematics is non redundant

and unambiguous (Brunner, 1976 tiom Cuevas, 1984: 136). Nloreover, Halliday (1975) as referred

by Cuevas (1984: 136) conveyed for elements in the language ofmathematics.

(I)Originalmathematicsterms,suchas:rel,poi,rted,column,sum,even(nurnber).rdndom

Example:

. In particular month sometimes ago, tkee dates ofeven numbers fell on Thursdays-

On which day ofthe week did the fifteenth day ofthat month fall?

. Find the sum of all multiples of 5 from 5 to 200!

(2) Locus terms, such as'. square o lhe hypotenuse a,nd least comrnon multiple

Example:

r Nasir draws straight lines on a piece ofpaper- What is the maximum number of intersection

points that Nasir can ntakc?

(l) General terms: /e.ed6ack,output, cover

Example:

. Ifa man cove6 10 l/5 km in 3 hours, what is the distance covered by him in 5 hours?

(4) Terms taken from Greek and Latin, such as: parahola, denominator, coefJicie't, and asynlptotic'

Iixamplci

.whenthesamewholenumberisaddedtobothnumemtoranddenominatorof2/5,thevalue

ofthenewfractionis2/3'whatnumberwasaddedtoboththenumeratoranddenominato.?
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From exploration above, it is obvious that the success in solving mathematics questios
influenced by the students understanding towards technical mathematics terms. In order to make the
srudents accustom to gain concepts of those terms, providing bilingual glossaries in teaching
material is a need. This is supported by Abedi et al. (2004) that lisr ofwords or g/ossarT proved can
help the students to understand nrathematics questions. Besides, grossaries provrdence can be used
by the students to solve the questions independently outside the class. It means that glossary is a
tool helps students to do self-learning without limited time and place. The glossanes providence can
be seen in the models as follows based on need.

Model I
denominator/dr'nom:ler.lar / : penyebut

even number/ i:.y an nttm_bat I : bilangan genap

intersection point /.rn.t.'sek.,le n p.ht/ : titik poto[g; titik singgung

numerator /'nju:_ma.tet.ter / : pembilang

o&l number/od 'n rm.be r / : bilangan ganiil

Model I contains of tlree pans: mathematics technical terms. p, onetic transcription, and the
definition in bahasa lndonesia. This glossary does not only provide the terms, definition in bahasa
Indonesia, but also how to read them properly. This model is good to be given to studenrs due to
improving their pronunciation when rcading or presenting questions and even doing them.
Therefore, the students have to be given ktowledge ofphonetics and training ofhow to read them.

A simpf e glossary model can be seen in Model 2. Different to Model I , Ihis glossary does

not include phonetic transcription to be introduced. The students shourd know the terms in Engrish
and the meaning in bahasa Indonesia

Model 2

Addition

t!lgebraicfoms

Angles

At ea

associative principle

Circumfercnce

commutalive ptitciple

complement ofa set

Decimals

Degrees

Penjumlahan

bcntuk aljabar

Sudut

Ltras

sifal asosiatif

Keliling

sifal komutatif

komplemen suatu himpunan

Decimal

Derajat
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Denominator

direcl proporlion

Division

Ettcihnent

equaliq, and inequaliq, oJ'

ratio nu bers

gredtes t co mmo n divi, o r
Inlegers

interior angle

inlersection of sets

intersection poinl

inverse proporlion

least common mulliple

linear inequalities

Lines

linier equations

mixed rutional number

Multiplication

odd number

powers ofnumbers

scienlilic iolation

Sels

Side

social drithmetic

Substraction

the operations of decimal

union of sets

Penyebut

perbandingan seharga

Pembagian

Pengayaan

pecahan-pecahan yang senilai dan tidak

senilai

bilangan genap

Pecahan

Faktor Persekutuan Terbesar (FPB)

bilangan bular

sudut dalam

irisan himpunan

titik potong; titik singgung

perbandingan berbalik harga

Kelipatan Persekutuan Kerkecil (KPK)

pertidaksamaan linier

Garis

persamaa.n linier

pecahan campuran

Perkalian

bilangan asli

Pembilang

bilangan ganjil

pangkat bilangan

Perbandingan

benhrk baku

Himpunan

Sisi

aritmatika social

Pengurangan

garis bilangan

operasi bilangan decimal

gabungan himpunan



universal set : himpunan semesta

Variable : Variabel

Venn dutgrants : diafram Venn

whole number : bilangan cacah

There are three choices of providence if the teaching material created as a book: in the end
ofthe book, in each chapter, and in each exercise sectiol. Modemte choice is providing glossary in
each chapter. If it is put in the end of the book, it will need a longer time to tind the term that is
looked for as it is too far to search and the te[ns are too many as it contains the whole terms exist in
the book. If it is put in each exercise section, it will not be efficient as there is repeated terms
probability.

2) Introducirg Techtrical Terms

Based on class observation, technical terms and keywords are not introduced to the sfudents.
After doing ceremonial activty; praying, checking students,presence, etc, the teacher directly
shares the question sheets and asks the students to do them individually or in group. with such
limited time, the next activity is discrssing the questions and asking one ofthe students to write the
answer in the board. Both teacher and students work through the answer written in the board.

This leaming strategy has weaknesses: (l) noisy class, (2) i correct question undersranding,
(3) students' clisappointment. The indtcation of noisy class is shown by the students while obtaining
the qucstions. They uncomfonably do the questions in front of them. They look around, whisper,
and ask each other the terms or keyyords they find in the questioN. The class will be in a mess

because of such unobvious voices done by almost all of the students. students kcep asking each

othcr and a group ofstudents will talk to another group.

LKI : Hey, what does this mean? I do not know.

LK5 : What number?

I-Kl : Number 5.

LK 5 : I do not know either. I'll read it ftrst.

Fronr the students' unawareness of terms cxist in the questions; it is undeltiable that they do the

questions based on their own understanding and interpretation- It is just like the students stare,

enJoy, and try to define a meaning of such abstract images but it is failed as they do not have any

abstract aesthetics. With the skillofguessing that is unknown to the facl, it can be predicted that the

rcsult oI students' works may be incorrect. The impact is, afier one of the student wnte the answer

in the board, thc answer will be inconect. Thc teacher then elaborates thc method to solve it. Even a

small unnoticed thing could be a fatal to the students. For example is the way to write decimals. In
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Indonesia, without knowing which conve[tion being used, to write decimals is to use coma (,),

meanwhile English aDd Intemational convention use a pull stop (.). The students' works will be

lailed. Some of the students finally express their disappointment, and one of them says:

LK I : Oh, so it turns out like that. I wonder why there is no explanation before.

F'rom those explanations, it can be stated that technical terms/'keylvords providence in

English must be dotre 10 help students understand mathematics questions accurately. This finding is

skengthened by the result of students' interviews that say there is dilficulty in understanding

mathematics questions in English. Besides interview, written rcsponses also show the same. It is

also found in the students' submitted work a writing of, "l cannot solve it as it is written in

English". All ofstudents wr-ite the same comments in each question they cannot solve.

How is the strategy of giving technical terms,4<eywords in leaming-teaching process?

Following scientijic approaci of curriculum 13, the students are lead to find themselves the new

concepts through stages of observing, questioning, explo.ing, associating, ard communicating. If
rhis strategy is applied, the teachers do not need to introduce technical terms/keywords in direct.

The teachers.just provide enough roalce,r and the students will find them right away. This strategv

is good to apply in a normal leaming-teaching process, which is PBM in regular class that has

longer duration and frequent meetings of two or three times a week within 2 hours per meeting. Yet,

this approach is not suitable to apply in KPM as it has a dillerent goal with the regular class- It aims

to solve the questions fast, proper, and accumte. It means: fast to solve the questions, proper to

understand the questions/no misinterpretation, and accurate to the result.

The strategies of introducing technical terms4(e),words proposed in this experimenl are pre

working aJod while workihg. Pre working means those technical terms/keywords and other

vocabularies given before the students obtain and try to solve the practical questions. The strength

of this strategy is there is no need of longer time and the class tends to be at ease. The weakness is

that the teachers dominate class as the communication happen in one direction. The teachers more

actively givc the meaning of mathematics terms and the students tcnd to accept and note them.

Once teachers ca:r ask the studenls to give any dcfinition of the word in bahasa Indonesia.

Meanwhile, while working means that the introduction of the technical terms/keylvords and other

vocabularies given when the students are obtaining and interpreting the practical questions. The

strenglh ofthis strategy is that the students actively take role in questioning words they havc not yet

understood- The sfudents can communicate each other dlscussing tcrms they do not undersland so

that cooperative learfiing emerges. Besides, the students have known the contexts of the sentences

that Bre.r.rirg process of words' meaning may be done by the students Still' the weaknesses are the

emergence of noisy class and the need of longer time. Both of those strategies can be applied in
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substitute by considering the need and the existed time and others considered matters televant. The
determination ofrhe use ofboth strategies is decided by th€ professional teachers, choice.

LEARNING S'I'RATEGY OF UNDERS'IANDING PR]MARY
NIATIIEI\IAlICS OLYMPIAD QUtrSTIONS

SCHOOL STUDENTS'

This stategy is also important as elabomtion in 5.2. This can be proven by observing the
students' works. It is found that because of unawareness of questions contexts, almost all of the
students unable to translate proper ard the result of their count is incorrect. This shows the
correlation between mathematics achievement and students, reading skill as proposed equally by
Cuevas.

Researchers have found high positive correlations (_40 to _g6) between mathematics
achievement and reading ability (see Aiken, 1972, for a review ofthis research). The ability
to read mathematics in a second language is obviously influenced by a variety of language
skills. Cossio (1978) found a positive correlation between mathematics achievement and
secondJanguage ability. - Gilberto J. Cuevas l3g

It is also known that even though the students understand the vocabularies and phrases, still, they
cannot define the meaning completely iiom words, strucfures exist in the questions. Based on the
fact, this section tries to solve the matter. Here then strategies proposed.

l) Understanding questions written in Bah!sa Illdonesia

Ollmpiad Label sometimes requires teachers or guides of the event to give questions in
English fast to the students. Howeveq it is important that understanding questions cannot be
trained all of sudden towards the students; it needs relatively a long time to understand within
such obvious stages. Therefore it needs a well started plan as explained in the section 5.4.
Developed strategy of mathcmatics questions understanding required to be built by
undcistanding practicing in the students, first language, bahasa lndonesia_ Such practicing can

be given since beginning and continuing. If the rcsult shows that studenrs have the ability to

understend the questions well in bahasa Indonesia, the next step could be done.

2) Giving the questions bilingual

In this stratcgy, students require to be given bilingual mathematics questions: the same

questions writlcn in bolh bahasa Indonesia and English. It is advantagcous for the students to

practice by comparing the contexts exist in the questions in both languages. Teachers, or
guides roles secm important as lcachers nccd to explain the contexts, cquality and difference

from the questions written, including the explanation of linguistics elements. lt cannot be
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enough by the teachers/guides to divide the answer sheets and then wait for the students do the

questions. They are demanded to lead the students to completely understand the questions.

l) Civirg reading techniques

Tlis strategy appoilts the teachers as main role players to leas dre students understand

questions of mathematics in English. Teachers/guides need to give questions lead to questions'

understalding as teaching skill reading non-mathematics texts. For example: (l) What are the

keywords of this text?, (2) What is the meaning of this word in this coDtexl?, (3) How many

objects included in this context? (4) Which operational can be used if this word exists?, etc. [f

this activity is related to science approach in Kl3, will be called as questrcning- to Eive

questions. By doing such practicing regularly, students are independently usual to questions

done by the teachers. Techniques ofdoing this activity is not as simple as described above, tbat

is teachers giving questions. It also can be teachers point a student to exPlain the content of

questions and then teachers review (he questions correctly.

l) Giving tricks: fast, proper, and accurate

Such strategy is important to do. Students yet know more about tricks to solve mathematics

fast, properly, and accurately. Teachers/Suides reed to give any tricks for example:

Suestiorl2

Find the sun ofall muhiples of 5 from 5 to 200.

Such question rcquires long time to solve without any good tricks. lf the fast steps are given,

students can solve the questions fast, proper, and accuaate.

5) Guiding the transformation ofverbal linguistics into mathematica

The students' weakness is transforming/changing verbal linguistics into mathematics

operational language. In the first stage, students cannot be released to do questions

independenlly. They need to be guided in the stage of transforming verbal linguislics into

mathematics- This strategy is almost the same as reading technique strategy in the process

explained in poin, ,. TeacherVguides must actively ask, trigger, and state any altemativesi how

if it is like this...: how if it uses this method...; is it true that this phrase is like this .' is it correct

that the plus sign is used for this phrase?...; etc.

6) Giving enough practices

A provcrb of "Pr"actice nakes perfect" leeds to be applied to lead the students to be success

in solving mathcmatics. This strategy is realized by providing mathematics questions with

Olympiad paftems as many as should. The questions may be classified with such certain



chaEcteristics so that it can make the students easily know the characters of the questions fast.
This strategy trains the students, awarcness ofunderstanding dircau6" fast.

CONCLUSION: PROPoSED LEARNING S.TILA,TEGY

STUDUNTS ITTATIIEMATICS oLYMPIAI)
OF PRIMARY SCHOOL

From the recorded fact as described and then the solution ofthe problem as provided, it is a
need to decide a leaming strategy of English Mathematics Olyrnpiad for primary School students.
This section provides leaming strategies for primary school students Mathematics Olympiad within
ranges of: curriculum design, subject arrangement, teaching process, and assessrient.

CURRICULUM DESICN

Curriculum rcquires to be designed comprehensively which corlsiderate two aspects: mathematics
and language. Therefore, the proposed strategy is SLAMS (Secord Zanguage Approach to Mathematics
Sfi/l., by Chamot (1982) with such modification as appearcd in picturc 

L

MATHEMATICS CURRICULUM
SCOPE AND SEQUENCE

Piclure l: Modilied Teaching Pattcrnfrom Second Language Approach to Mathenatics Shlls (SLAMS) b!
Chanot (1982)

SKILL

ANALYSIS OF THE LAN6UAGE USEO ANALYSIS OF MATHEMATIC5 SKILL

DIAGNOsI5 OF CONIENT LANGUAGE

sKLrs
DIAGNOSIS OT MATHEMATICS SKILLS

PREVTNTIV€ STRATEGIES FOR

CONTENT LANGUAGE
PREV€NTIVE STPATEGIIS'OR

MAIHEMATICS

PRTSCRIPTION

MASTERY ]E5T

86



Picture I above shows pattem stages of curriculum combines both mathematics and

English. The pattem stages are always parallel between the left side or language contents and the

right sidc or inathematics conten; However, the original source of both sides seems not related at

all. The original pichue is changed purposely in this experiment by giving connected line betweer

both right and left sides in each stage. Connected line used to show that there is inseparable relalion

between lalguage and mathematics contents.

Stages picture above indeed is supposed to be applied for the group of immigrants' minority

students iD their new English speaking country- They experience difficulties to understand

mathematics in English as English probably is the second language or even a foreign one to them.

This situation is as same as the one happens to Indonesian mathematics students of lnternational

Mathematics Olympiad. All of the questions are provided in English while English is the second or

even a foreigl language to Indonesian students. Even though the social contexts are different, the

diagram above suits the conditioo of English-Mathematics students in Indonesia.

The first step is called as alalysis of the language use and mathematics skill. In this step,

both mathematics and English teachers cooperate to decide competence should be reached out by

thc students, as proposed by Riordrin & O'Donoghue (2008:59). Mathematics teachers decide

competence from mathematics side while English teachers decide language competence which is

the elaboration from mathematics competence. In the second step, both teachers determine the

contents based on thek own fields. One of example, mathematics teacher arranges questions or

subject of mathematics. Meanwhile, English ieacher translates the subject or mathematics teaching

material into English. This activity includes the provided glossaries ofmathematics technical terms-

The third step is the preventive strategy towards both language and mathematics contents.

This strategy is same as choosing which proper strategy to teach both mathematics and English.

Doing experiments ofany strategies could help students understand mathematics and not otherwise,

prevent any strategies may damage students' understanding. The strategies been done and those that

are success are proposed or signalled to be applied in teaching both mathematics and language. In

the end, in the determined time, test of subiect capability will be given. [t is obvious that students'

success in joining International Mathematics Olympiad is related to the role of English leaming

given to the studcnts. Introducing English relates to the basics of mathematics. Therefore, the first

strategy must be done is comprehensivc curriculum arrangement ranges both mathematics and

English competcnces in all lcvcls planned.

SUBJECT ARRANGEMENT
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The development ofspecial courses in English mathematical discourse, with particular focus

on making links between mathematical discourse in the students' home language and in

English. 14

By the subject arrangement and rhe billrigual questions, it is hoped that studen$ know both of
transformation of 'language register' or linguistics terms and .mathematics regisler. or

mathematics terms in parallel, and also the related contexts and culture in the subject or

question.

5) Subject per Topic

The material should be provided per topic discussed. This method has strengths as tbllo\r.s:

the introduction of ke]ryords is more focus to a certain topic. The students are then easier to

remembe. as the ke) jvords used, This strategy indirectly uses spiral principle. Another strength

is that the students may fast to relate the question and the topic altogether in solving matters. It

means that the impact of "oh" can happen: "Oh, if there is such question, this word has the

meaning ofthis and the solution is this".

SUG6E.'IION IN TEACHINC PROCESS

This process is important as this determines the students' success in solving practical

questions. Teachers/guides need to manage the class maximally by applying the role as facilitator

and transformer of knowledge and skill. The matter should be considered is differing teaching and

testing. Teaching is a process to help students whatever methods to understand the questions. This

process marked by interactive communication between teacher and student and or student and

another student. Meanwhile testing is a process applied to know the result or the success of

teaching. This process marked by no interaction in the teaching process. The second process is the

continued process of the first one. The example of testing proccss is: after the students are ready,

the teacher gives the question. waits for them to solve the questions, discusses questions together,

and reviews any certain pans needed.

To do process ofhelping in leaming English-Mathem3tics effectively, there are two models

offered-. pre worliing ar,d $'hilst v'orking. The fiIst model as seen in Pi.rrle 2, after opening, the

difficult words or technical mathematics teams are introduced to the students. This model is aimed

to give enough vocabularics for students regarding the practical questions. Within the hope that

while students doing the questions, they will rlot cxperience any difficulties in phrascs and

sentences. Instcad of giving students the meaning of the words, teacher can ask which student
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understands the meaning of a certain word. Such method can give students the chance to use their
knowledge they have already leamed before, their prior knowledge.

Opening

I

Guid

Picture 2: Teaching patern I
In the stage of understanding questions, guideVteachers lead the stud€nts gradually so that

lhey understand the contents of the questions. Any techniques can be applied in this step. For
erample, teacher can ask the students the meaning of the word, phrase, and sentence; lead the

students to find the keyword ot the question; ask the students to hanslate small or bigger parts ofthe
questioni ask the students lhe meaning of the whole queslion; ask the students to explain the

contents of the question, etc. The way teachers ask should be arranged systematically so that thc

students are usual to construct systematic mindset. The aim of this srage is lcadirg the students

understand the messages and contexts completely from a long question.

The next stage is transforming verbal linguistics into mathematics. There are many

questions that if they are read once seem not to have any opcrational nrathematics. l'he cxploration

can be donc by using particular words, for example:

Quesliotl 6

Aisyah has some candies. Every day, she eats one half remaining candiesfrom the previous day_

Keywords tntroduction

Questions Division

[anguage Transformation

Guidance

Solving Technique Guidance

Reflection
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The word "eats" achrally means to decrcase. The discussion ofhow important this stage is alongside

with the examples cao be seen in the previous section. This stage is as important as the teachers,

sinceriry in leading the students find the good.technrqucs rn solving queslions. The students are

Iimited by their age and their experience in solving mathematics. Since tiey are not expert and

unusual to do question, they need a long time for solving it. Such problem cannot happen to the

students that alrcady know the strategies to finish the question.

Question 2

Find the sum ofall multiples of 5 lion 5 to 200.

In solving the question, the students are deeded to be lead by the teachers using a good

method to find the answers fast. [n fact, the students' time is waste as they do not know how to
solve it. However, this question is one ofa topic exists as arithmetic. The solution is simply writing
tbe formula of arittunetic. In other words, this stage is an understanding step of mathematics

concept. The data as seen in table 5.1 shows that the students who understand linguistics elements

well but not so in the mathematics concept will experience failure in solving the question correctly.

It can be seen in solving question 5 and 9. It is not a guarantee that language undeBtanding linier
with mathematics concept understanding- Therefore, teachers require leading the students to find a

good trick in solving questions conectly.

The last stage is reflection. This activity may be done near the end of the meeting. Teachers

invite students to state what things they have learned in the meetings. This is useful to strengrhen

the points have been leamed and to assess the students, absorption capability towards the subject. In

this chance, teachers may equal the topic will be taught in the next meeting while conveying things

can be done and prepared by the students at home.

The second leaming model offered is almost the same at Model l. The only difference is the

introduction ofke),\rords.ln Model 2, the stage is dotre after questions division as seer, rr picture 3.
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Opening

Questions Understanding
Guid

Picnre 3: Teacltng Patten 2

It then can be concluded that lo lead students succeed in intemational mathematics olympiad, the.e

are three considered aspects require noticing done by the teachers or guides. Those three are related

each other: l) lntegrated curriculum arranged bctween both mathematics and language contents b1,

focusing on language contents compatible to the malhefidtics one_ The cooperation between

mathematics and English teachers is important in the curriculum design. 2) The subject

arrangement needs to Jocus on level of diffculties; displays hterest the rcaders; existence of spirol
principle; the use of bilingual Lurd proviled per topic. 3) The learning proccss is done by opplving

sllges as opening, ket'wotds it roduction, questio s .lit,ision, urulerstitndihq guidance, language

tra slornation guidahce. solving techniques guitlance, and then re.flectioh.

J

Qtrestions Division

Keywords lntroduction

LanguaSe Transformation

Guidance

Solving Technique Guidance
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