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Absiract

Indonesian primary school students’ achicvement on the international level can be
iraced back through their parlicipation in, one of them, Tnternational Mathematic
Olympiad. Yet, the result wes nol satisfactory as Tndonesia is always on the lower level
which is left behind from the neighhoring countrics. The facters, as reported by Sctiawan
et al. {20115), are: (he students possess low comprehension on cvery level ol linguistic
clements; and their lack of comprehension on item Lests as a discoinrse 15 the major Tactor
for students’ failure Lo answer the questions. This paper tries o scek effective strategiss
for teaching English for Mathomatics. Devoting on literature ceview, the cxpected
strateeics are proposed. The findings indicate that afler designing blended ¢urmculum and
teaching trials. two siralepics are nominated and may be applied: (1) providing glossaries
for mathematic technical terms which are accompanied with phonetic transcription and
{2) introducing mathematic lechnical levms by using (wo alternating procedures, namely:
pre-working and whilc-working activities. The findings of this study may be as onz of the
alternative references (v assist primary students to manage mathemubic problems and to
be the winner of the Inicmational Mathematic Olymmpiad.

Keywords: students’ achievement, glossaries, mathematic technical tenms, pro- & while-
work

The success of mathematic Olympiad problems exceution in English cannot be separaled
fom two factors: they are stadent’s ability to understand lingwistic clements and mathemalie
problem comprehension thoroughly. Linguistic problem in this context is student comprehension of
mouistic elements which contain of vocabulary, plrase, and sentence of English in mathematic
Olympiad problem moedel. Mathematics compelence test English is given to know whether
students have difficulty in understanding linguistic. Students arc required to translate 10 guestions.
The result cun be seen in Table . Generally, students have difficulties to understand English
“lements. From 10 questions, there are only two questions that are undesstood by the students more
than 50%: they are the lirst problem and the second problem. There are Lwo problems that are
understood by 32% of sudents and 42% of students (the seventh problem and the sixth problem).
()ther lefl problems (six prablems) can only be understood by less than 10% students.

Table I: Recapitulation of Mathematies competence test result in English
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The data above can be explained thu: most of the smdents have difficulties in Mathematics
problems linguistic in English comprehension, If referring to completion leaming that PBM is said
success 10 73%-80% students can understand Mathematics problers in English, so it can be stated
thal PBM-of English comprehension 1s unsuceessful. If linguistic comprehension is not masterced by
the students, it can be predicied that student comprehension of Mathematics problem is also

unsuccessil,
WORD UNDERSTANDING

Tracking student comprehension of English words, noted as the first problem. Tlis problem

is the most widely understood by the students.
Ohuestion 1
{f'a man covers km in 3 hours, what is the distance covered by hirm i 5 hours?

There are two keywords in this problem: cover and disiance. Although Lhose vocabularies
are in common words group, there may be 63.4% students can understand the meaning. The
students who understand the imcaning cover translate with “menempuh”, “mencapai’” and translate
distance with “jarak”, While the students who cannot understand those words translate with phrase
“mengikuli jalan™ and there is students who does not translate it. Another evidence of student
incomprehension to translate word meaning is the tenth problem as be displayed in the follow ng
data. This problem can only be understood by two students from 41 students (4.9%),

Cuestion 11}
Mr. White multiplies the first one hundved prime mumbers. How many conseculive zervg digity can
he found at the end of the resulting number?

The word that cannot he understood by the students is comsecufive. The smdents who
understand this word translate with “berurutan”, “berjejer”, “berderet”. All of the students who
cannot understand this word do not ranslate and neglect in blank space. The same evidence also
happens to the students when understand the fifth problem which has the word consecrive. This

problem can only be understond by two students from 41 students. This phenomenon proves tha
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Imost all students canmol understand Mathematic problems which have the word consecufive.
Although this lingnistic element is included in the word lovel, the students cannot onderstand the
problems thoraughly because this word is the keyword of lwa problems (the fifih peoblen and the

fcoth problemi).
PHRASE UNDERSTANDING

The phrase in this context 15 word group which refers fo one meamng ot Student
comprehension of linguistic element in phrase level shows the same result with the word level
comprehension. Moreover, the possibilily conception in phrase level 15 greater as abmost all of
mathematics questions use phrase. It is proved in student translation rasult in Question 3, 4, 0, 7, &,
and 9.

Cheestion 3
Nasir draw 5 straight lines on a piece of paper. What is the maximim number of intersection poinis
can Nasir make?

This problem has four phrases: siraight lines, o plece of paper, the maximum member, and
tntersection peint. These phrases arc only undersiond by three studerts from 41 students or 7.3%. It
shows the lack of student comprehension to phrases in English of Mathematics problems. The
smudents who understand these phrases translate it consceutively, “zans lurus”, “sepotong keertas™,
“jumlah maksimal/tetbanyak”, dan “ntk poton ¢, Some students only can translat stroight fines,
there are also students who can translate phrase a piece of paper, and there are also smdents who
can translate #he maximum aumber with “angka terbesar”. Most of students do not understand
phrase infersection point, so that they do not translate it. Another phrase example which cannot be
understood by the students is found m Ouestion 9 as displayed in the following data.

Cuestion 9
The sum of two numbers is 3. Suppose 3 is added to each number and then each of the resulting
numbers is doubled. What is the swin af the final two numbers?

The phrases in this goestion can only be understood by threc students trom 41 students or
7 3%, it is exactly the samc with student comprehension in third problem which has been explained
above and also cighth problem. All of the students except three students who apswer do not
understand phrase resulting mumber. They lcave the phrase which should be translated “angka-
angka hasil”. The same phrasc is also found in f purth problem. Some students also canmot
understand the meaning of the jinal two numbers which s should be wanslated “dua angka

teralchir™,
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The explanation above signals that mast of the students do not have sirong comprehension
of linguistic element in phrase level Cnglish. Whereas, most Mathematic problems in English is
arranged using common phrases and stundard phrases in Fnglish, This Gnding also gives a direction

&

that Mathematic in Enelish teaching activity cannot be separated from English reaching.
SENTENCE UNDERSTANIMNG

The student success of finishing Mathematic problems in English is also mnfluenced by
student comprehension ol lingnistic elemert in senfence level. Most sludents have less ability to
translate passive sentences in English. There are 6 questions from 10 questions that use passive
sentence; Question 1, 4. 5, 8, ¥ and J0. It musit be noted that passive sentence in Question 3 15 the
same as Ouestion {0, cun be found,

Srudent comprchension of active sentence is detecled better than passive sentence
comprehension. Tt can be seen from Question 2, 6, and 7 which have active senlenee Striciures and
Ouestion 4, 5, 8, and ¥ which have pasgive senlence struciures. The problems of active sentence
structures sbove are understood by students consecutively 53.7%, 41.5%, and 31.7%.

{haestion 7

Umar and Yusuf walked to school from the same place at the same fime. Umiar walled at 90 mimin
and Yusuf walked at 60 mimin. Umar realized that he lefi his pencil case at aome when he reached
the school. He walked immediately in the direction of his house and met Yusuf 180 m from school
How far was school from where they staved? (minin — meter/minute)

Passive sentence structures arc understood by students conseculively 9.8%, 4.9%, 7.3%, 7.3%, and
4.9%. This fnding signals that sfudents should he wiven skill of passive scnience structures
completely to help them in understanding mathematies questions m English.

‘There are two interesting thing about studenl vomprehension in sentence lewel; fivst, therc s

one problem which is passive structure can be understood well by students, first problem, secomd

there i one problem which is active structure cannot be understood well by students. third problem
What is the explanation? The first problem shows passive sentence ....what Is the distanrce coversll
by him... The word covered is the repetition from uclive form in previous clausc. The possibikisg
thing is students have understood this word so studenls have known the meaning when it is for
in passive structure, The third problem has active sentence form but it is not understood by studeaty
the possibility thing that can be stated is student misconception of inguistic clement in phrase lew

IFrom all explanation above, it can be concluded that; (1) Most students do not

linguistic comprehension enough lo  finish Mathematic problems m Enghsh. Lingss
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comprehension is comprehension of hngwstic clements in word level, phrase level, and sentence
fevel, {2) Systematic teaching sirategy is needed to give skill students understanding linguistic

elemianls,

THE PROBLEMS OF MATHEMATICS

Mathematic  comprehension problem in this context is student comprehension of
Mathematics questions in English thoroughly. Student comprehension indicator is determined by
student answer correctness in doing the problems. Knowing the matter, il is noted in Table 1. 1t is
clearly seen in label “Material” fourth row and fifth row that student comprehension of Mathematic
problems is very low. From 10 question, there is only ome prablem (Quesiion {) which can be
understood more than half students or aboul 53.7%. The other questions; Ouestion 2 can he
understood by 34.1% sludents; Quesrion 3 and 6 can only he understood by three students; Question
3. 7. and 11 are only understood by 1 students (2.4%), and no one (0%) understand Question 5 and
Y. What are the factors which influence the lack student comprehension of mathematies questions in
English? At least, therc are three lactors: linguistics element comprehension, technical term

comprehension, and transtormalion: verbal linguistics to mathematics operational languape,

I} Linguistics Element Comprehension Factor

It is true that mathematics comprehension problem is influenced by linguistics element
comprehension? The answer is true and certainty. The evidence has been explained in detail
above which is scen from word level, plasc lovel, and sentence level, It is proved when students
iy [ailed to understand Iinguistic element cach level, so student comprehension of mathematics
guestions thoroughly will not suceced.

Another interesting finding in this part is there is the other factor except the langnage which
influcnces student success in doing mathematics question. The answer is comparing the label
between “Language” and “Material” in Toble /. The previous paragraph has been convinead that
student comprehension of problems is influenced by student comprehension of linguistics
element, That statement can be stated thal student Imguistic comprehension is as good as
problem student comprehension. ‘This does not happen in this research. Studicd exactly, student
ability in understanding linguistic clement is higher than problems comprehension. So, the
expectation i problems siudent comprehension result is alse the same with student
comprehension result of linguistic element. The facl is not the same. Problem student

comprehension 1s lower than student comprehension of linguistic clement. This phenomenon is
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happened to all given problems (10 guestioss) Moreover, although student can undenstand
linguistic element but they are failed s smdsrstand wholc problems. For examples are Question 3
ard %, There are twi students who are ssoosss o snderstand LInguistic ale 1.'|L'1'ﬂ-lir1 tifth problem
but they are failed to understand whole mathemenc problems. The same phenomenen 1s found in
nmth problem: there are 3 students wihe madessiand lingmistc element but they are failed 10
understand  whole problems. From these cowidences, it can be concluded that student
comprehension of linguistic element do mot gusrantee student success to understand whole
problems.

The other strong factor which is possihie to be student comprchension success delermunants
of mathematic preblems are (1) student comprehension of mathematic operational or technical
term of mathematics, and (2) wverbal lnguistics transtormation to mathematic operational
lanpuage.

2) Technical Term Comprehension Factor

Almost each mathematic problems are found technical term. This term is understood
ahsolutely 1o gel ri g'hl answer. Note example problem in sccond problerm.
Chestion 2
Find the sum of all multiples of 5 from 5 to 200}

This problem has technical term; swm mcans “jumlah™ and muléiple means “kelipatan™, It
these two torms are failed to be understwood, it can be convinced that the obtamed result 18 not
correct. From this problem, there arc some interpretations of student comprehension.

(1) Student only wriles row ol number mltiplies from 5 to 200,
{2) Student only writes sum of all multiplies of 5.
(3) Studenrt wiites row ol number multiplies from 5 to 200 then add all of 1.

From Table 1, it can be scen that there are emly 14 students from 41 students or 34 1% who
can understand this technical terms. Another example problem which has technical term is found
in Question 9.

Quzstion 9
The sum of twe numbers is 3. Suppose 3 is added o each number and then each of the resuiting
numbers iy doubled. What is the sum of the final two numbers?

As seen from red bold, this problem has many mathematic operational technical terms:
adding, result, and grade. Table | shows that uo one (0%) can finish this problem. This finding
recommends that absolute requirement to get correct result is student comprehension of technmeal

terms. The same finding is also found in fillh problem. This problem is not answered by students
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because this problem has mathematic technical terms which are they keyword, such as whole

pumber means “hilangan cacah™.

Transjormation Factor: ¥Yerbal Linguistics to Mathematics Operational Language

The third determinant factor of stadent success W hinish mathematic probles in Foglish is
expertise student changing verbal linguistics w mathematic operaiional lapguage. LFrom LG given
questions i Olympiad model, they uss verbal linguistics and gix of them aru included as story
problems; Question 1, 3, 6, 7, 8 and [0, None ol them is found using direct mathematic
operational language problems, such as: (10 + 3) — 4 — ., ete, Fifth following problem is the
example of mathematic problem which uses verbal linguistics.

Chiestion 5

Liow many positive whole member less than 2003 can be found, if the aumber is equal (o the sum
of two consecutive whole numbers and wlso egual to the sum of three vonsecutive whole
nimbers?

Nage of them is mathematic operational symbol which makes student comprehension and
foresight student change verhal to matheatic operational language determining student success
in laishing the problem. If Question 3 is changed as following data, there is no student that can
golve this problem.

Mathematic Olympiad problem of problem story maodel can be seen in sixth problem.
Srudent is asked to think complex series of mathematics logics. “Reduction” operational s not
stated clearly using the common word, such as: “gubrracted” or “minus”. The used word is eal in
the sentence Ife eats . If student docs not understand linguistic element and is unable to
associate the word eqf which means “reduction”, it can be comvinced that this problem cannot be
done correctly. This question can only be done by 3 students from 41 students.

Chiestion 6

Aisyah has some candies. Every day, he eats one hall remaining candies from the previous ey,
plus one more condy. After five davs all candies were gone. How many candies does Aisyah have
originally?

Question 6 can be changed to mathemnatic language as this following tablc.

Tifth days Fourth | Third '
Second days

First days ‘

(sum of the first candy) days ‘ days _
[




Another story problem needs high orade logic is Question 8. This question resemblcs
{Hestion 6 in diffcrent scenario. Qwestion & uses mathematic operational of “reduction”™ and
“adding”, while cighth prablem tests smadent abiity to understand the concept of “iraction” and

“muitiplication” by using the word fwe third and how Ry Hies.

Chuesition §

4 ball is dropped from a height of 51 feet. On each bounce it raises two-third the height of the
previens height. Fow many times will it hounce before it vises o a height less than ren feet?

If the structure question is transformed or changed into mathematic language, there will be rows
sum of 5 bounces before the last bounce reaches less than 10 feet. But, this problem can be done

by 3 students from 41 students.

The heipght of Secomd . Fourth . |
Firs, bounce Third bounce Fifth bounce
falling ball bounce hounce
81 23x81=54 | 23x54-36 | 2/3x36=24 | 23x24—16 | 23x16=107 |

From explanation above, it can be concluded that the findings are (1) The succaess finishing
of mathematic problem in Bnglish cannot be separated with student comprehension of linguistic
clements thoroughly in word level, phrase level, and sentence level. Almost all of mathematic
Olympiad problem are related to verhal lingwistics. (2} Operational concept learming or
mathematic technical languages are nceded to be strengthened in order that student can zolve
mathematic problem well. (3} Transformation practice of mathematic problems [rom verbal

Imguistics to mathematic symbol language that is needed 1w gel attention and rational portion, (4)

It is needed to find mathematic learning strategy in Knglish which is effective relative to help
smdent in both understanding mathematic problem in English and finishing it well. Although this
Iinding has been explained in detail and concluded above, the stated language from the student is
very briel to represent the limits of understanding the problem and finishin £ the problem well.

All of the students said in brief way, “Rahasa Inggrisnya sulit”.

DISCUSSION: LEARNING STRATEGY OF LINGUISTICS PROBLEMS IN PRIMARY
SCHOOL MATHEMATICS O YMPIAD

Some people assume that [cam mathematic does not need many language comprehension
So, many parents and teachers suggest the kids or students learn mathematic if' their language abiliry
(English} 1s lack. They seek an cxcuse that mathematic docs not use many languages, The fact is not

as simple as assumption. Marhematic has closed relationship with language especially the ability of
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logical reasoning which is integrated with conlext or problem stoaey ¥ one keyword 1s not
imderstood, it can be predicted that the resull is less or wrong.
Data Taile | shows that KPM participants have frouble in fmshing e problems. It happens

because masl of the participunis do met know the meaning of kewword Ttechnical term™ in

mathematic. Most of the students do not know the lingnistic clement remaming, ialersection pout,
nwo-third a height, and etc. the Lact is there are many translation problems from Inglish to Bahasa
indonesia is incomplete: there is no synonym in Bahasa Tndonesia. 1t docs not choose Indonesian
word and many students canmot translate it. How is the sirategy which can be taken to solve the

linguistic problem? This is the possible solving.

1) Providing Glosaries

The first offored strategy 1o solve “mathemaiic technical terms’ is providing glossary m (he
teaching material, Glossary is list of words 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 mterprotation. Naturally, language/term in mathematics is non redundant
and wnambigrous (Branner, 1976 from Cucvas, 1934: 130). Moreover, Halliday (1975) as referred
by Cucvas (1984: 136) conveyed for clements in the language of matheratics.
(1} Oripinal mathematics terms, such as: yet, point, fleld, column, sum, cven (number), random

Lxample:

s In particular month sometimes ago, three dates of even numbers fell on Thursdays.

(i which day of the week did the fifleenth day of that month fall?

e Find the sum of all multiples of 5 from 5 to 200!
(2) Locus terms, such as: square on the hypolenuse and feasi comman mudtiple

Example:

e Nasit draws straight lines on a picee of paper. What is the maximum number of intersection

points that Nasir can make?

(3) General terms: feedback output, caver

Lixample:

e If a man covers 10 145 km in 3 hours, what is the distance covered by him mn 5 hours?
(4) Terms taken from Greek and Latin, such as: parebola, denominaior. cogfficient, and asymgiotic.

Lxample:

e When the same whole number 1g added Lo both numerator and denominator of 275, the value

of the new fraction is 2/3. What number was added to both the numerator and denominator?



From exploration above, it is obvious that the success m solving mathematics questios
influenced by the students understanding towards techmcal mathematics rerms. o order to make the
students aceustormn to sain concepts of those terms, providme bilingual gloszaries i machﬁi;:g
matcrial is a need. This is supported by Abedi cf al. (2004) that list of words or glossary proved can
lelp the students o understand mathemutics quesnons. Besides, clossaries providence can be usad
by the students to solve the questions independenlly outside the class. Tt means thul glossary is a
tool helps students to do self-learning without limited time and place, The glossaries providence can
be seen in the models ays follows based on need. :

Mowde! 1

denominator/dl nom.LueLtar / : penyebut

even mamheri v on ‘nam.bag / : hilangan genap
imtersection point [ m.ta'sck.[on pomt’ itk potong; titik singguny
numerator [ nju.ma.relar / : pembilang

odd numberivd 'namba r/ : bilangan zanjil

Model | contains of three parts: mathematics technical terms, phonelic iranseription, and the
definition in bahasa Tndonesia. This elossary docs not enly provide the terms’ definition in bahasa
Indonesia, but also how Lo read them properly. This medel is good to be given to students due to
improving their pronunciation when reading or presenting guestions and even doing thom
Therefore, the students have te be given knowledge of phonetics and training of how to read them.

A simple glossary model can be scen in Maodel 2. Differcnt to Model 1, this glossary docs
not include phonelic transeription to be introduced. The students should know the terms i English

and the meaning in bahasa Indonesia.

Modet 2
Addifion ¢ Penjumlahan
aleebraic forms : bentuk aljabar
Angries p Budul
Area : Luas
assnciative principle + sifat asosiatil
Cireumference : Keliling
commutative principle : gifat komutatit
camplement of a set - komplemen suatn himpunan
Decimuls :  Decimal
Dewrees . Derajat

=0




universul vel . himpunan semesia
Variahle . Variabel
Vemn dicgrarms diggrant Venn

whole nuwher - halangan cacan

There ave three choices of providence it the teachiog material created as a hook: i the end
of the book, in each chapter, and in each exercise scction. Moderate choice 1s providing glossary in
each chapter. If it is put in the end of the book, it will need a longer time to find the term that is
Tooked for as it is too far to search and the terms arc too many as it contains the whole lerms exist in

the bools. If it is put in each exercise section, it will not be efficient ag there i8 repeated terms

probability,

2) Introducing Technical Terms
Based on class observation, technical terms and keywords are not introduced to the students.

After doing ceremonial activity; praying, checking students’ prescnce, cte, the teacher directly
shares the guestion shecls and asks the students to do them individually or in group. With such
limited rime, the next activiry is discussing the questions and asking one of the studenls to wrile Lhe
answer in the board. Both teacher and students work through the answer written in the board.

This learning strategy has weaknesses: (/) noisy class, (2) incoirect guestion undersianding,
{3} siudents” disappointment, The indication of noisy class is shown by the students while obtaining
the questions. They uncomfortably do the questions in front of them. They look around, whisper,
and ask zach other the tenns or keywords they find in the questions. The class will be in 2 mess
hecause of such umobvious voices donc by almost all of the students. Students keep asking each
other and a group of students will talk to another group.

1.LK1  : Hey, what does this mcan? [ do not know,

LKS : What numbcr?

LKl :MNumber 3.

LK 5 :Tdenotknow either. Il read it first.
From the students’ nnawareness of terms exist in the questions: L is undcmable that they do ihe
questions based on their own understanding and interpretation. T 18 just like the students stare,
enjoy, and try 1o define a meaning of such abstract Tmages but it is failed as they do not bave any
abstract acsthetics. With the skill of guessing that is unknown to the fact, it can be predictad that the
result of students” works may be incorrect. The impact is, after one of the student wrile the answer
in the board, the answer will be incorrect. 'Lhe teacher then elaborates the method to solve it. Even 2

small unnoticed thing could be a faral to the students. For cxample is the way to wnte decimals, In
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