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Abstract 
        English, Maths, and Mother Tongue are three very important subjects for primary students in Singapore. 
Among them, the first two are of extreme importance. The successful learning of the latter is often affected by 
that of the former. Nevertheless, teachers of content subjects are often not fully aware of this. One indicator of 
this unawareness is that students’ poor performance in content learning is often attributed to their lack of effort 
or poor intelligence. In fact, the real barrier leading to students’ poor performance often lies in their 
incompetence in understanding the specific language used in mathematics. In other words, it is more of a 
language problem than an intelligence problem. This is especially the case in Singapore where the language of 
instruction is nobody’s mother tongue, which inevitably increases the difficulty of learning abstract subjects such 
as Maths. A possible way out would be to raise teachers’ and students’ language awareness in this subject. That 
is where corpus linguistics comes to play a role. As a preliminary study, we will build a small corpus based on 
the Maths teaching and learning materials (course-books, workbooks, and practice books) used at primary 5 in 
Singapore and identify the most important words and sentence patterns by interfacing the corpus with 
Wordsmith Tools (a corpus processing software). The resulted list of key words and structures can be offered to 
language teachers, Maths teachers themselves, pupils, and even pupils’ parents to attract their special attention, 
thus reducing the potential negative influence from the part of the language itself.  
 
1. Introduction 

It is widely acknowledged worldwide that mathematics is one of the most important subjects to be 
learned in schools. Successful learning of mathematics, in Asian context in particular, is often regarded as an 
indicator of the learners’ intelligence, thus students having this quality are held to have better prospects of 
entering higher education and becoming elites of the society. Because of this, parents, students, and teachers all 
show great concerns about the learning of this subject. In Singapore, due to the streaming practice in schools and 
the highly competitive nature of obtaining an opportunity to enter better higher educational institutes, good 
performance in mathematics examinations has become an important goal students are expected to achieve even 
from the early years of schooling. In spite of the attention and resources invested in curricula, instruction, and 
assessment, many students’ performance in mathematics examination is unsatisfactory. Both the teachers and the 
students will be blamed for the poor results. Teachers will be blamed for inadequate teaching by parents and 
students will be blamed for low intelligence and lack of diligence by their teachers. While teaching, intelligence, 
and being hard-working all play important roles in the learning of mathematics, it is still too simplistic to say 
these are the only reasons. In fact, there is another important factor which is always at play; nevertheless, few 
people may be fully aware of its existence: the issue of language. Some people may even doubt the relevance of 
this issue to poor results in mathematics exams.  In fact, if we take a closer look at the social, cultural, political, 
and linguistic reality in Singapore, we will see the immediate relevance of language to the issue we are 
discussing.  

One of the most important decisions the Singaporean government has ever made is its language policy 
of adopting the English language as a lingua franca for the whole nation and making it the language for 
education. History has witnessed the correctness of this decision. Mainly due to this policy, Singapore has 
achieved many economic wonders while at the same time maintained social stability and racial harmony over the 
past three decades. According to this policy, English is the language of instruction for all the subjects taught in 
schools except Mother Tongue. Since Singapore is a multi-racial nation mainly consisted of ethnic Chinese, 
Malay, and Indians, this policy means that the language of education (i.e. English) is nobody’s native language. 
While a wise choice politically and economically, this policy has resulted in a unique educational context which 
is not totally problem-free from the viewpoint of education and pedagogy. Generally speaking, when education 
is mediated through a language other than students’ native language, learning will become more difficult because 
students will have to do two things at the same time: learning the language (English) and the content subjects 
(taught in English). According to Cummins’ ‘threshold hypotheses’, for learners who speak two or more 
languages, the interplay in the learning process between the language codes may either assist or detract them 
from learning. On one hand, if a bilingual or multilingual student has reached a “threshold” of competence in the 
two or more languages, then the learner may have a cognitive advantage. On the other hand, those bilingual or 
multilingual students who are not really fluent in either of the two or more languages tend to experience 
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difficulty in mathematics (cited in Ellerton & Clarkson, 1996). Moreover, mathematics itself is a subject which 
has its own unique linguistic features. Many people hold that mathematics is a language in and out of itself. As a 
result, without a good command of both common everyday language and specialized mathematical language (in 
English) learners will not be able to fully understand the mathematics content of the lesson or assessment item.  

In other words, the real barrier leading to students’ poor performance often lies in their incompetence in 
understanding the specific language used in mathematics, which, according to our understanding, is more of a 
language problem than an intelligence problem. This paper is an exploratory investigation about this issue and 
our focus is to find out what teachers can do in the existing educational context to facilitate students’ learning 
since changing language policy is not an option.  

 
2. Literature Review 

The content teaching problem (in our case, mathematics teaching problem) arising out of the language 
problem in bilingual and multilingual environments has been bothering educators worldwide. Some states of the 
United States, for example, are also having similar problems. These problems are particularly serious with those 
immigrants who have not had a good command of English but have to learn the content courses in English. 
According to Lager (2004), each year, tens of thousands of California students fail courses in algebra. Here 
Lager is talking about mathematics in American secondary schools where mathematics learning is more difficult 
and the need for overall mathematics learning is more urgent. Nevertheless, their situation is quite similar to the 
case in Singapore: both are about mathematics learning in bilingual or multi-lingual settings. Lager’s suggestion 
is that mathematics teachers should be fully aware of the potential language problems and they should take the 
dual roles of teaching the content and the language at the same time. 

Novotná and Hofmannová, (2000) writes about using an approach named “content and language 
integrated learning (CLIL)” in Czech Republic to promote the learning of the target language and the learning of 
mathematics. Their focus is on the teaching of mathematics through the medium of a second or foreign language 
(English) instead of their native language, Czech.  

Yushau and Bokhari (2004) have carried out an experiment by adopting what they call “mediational 
approach” to teach mathematics in English to bilingual Arabs in Saudi Arabia and find that students experience 
severe problems when the medium of instruction changes from their native language to another one (English in 
this case). If the language problem is not properly addressed, it will bring bad consequences to the learning of 
mathematics.  
 Halai (2002) has studied the problems emerged in multilingual mathematics classrooms where the 
language of instruction (English) is not the first, often not even the second language of the learners and 
concludes that  the language problem will obstacle the learning of mathematics. 
 In spite of the differences in research contexts, all these researchers have highlighted the importance of 
language issue in mathematics teaching. By “language”, they mean two things: one is the everyday language 
used for defining, explaining, and talking about mathematic phenomenon in the textbook and classroom 
interaction and the other is technical terms and expressions which constitute the mathematics discourse. In order 
to teach mathematics effectively, we need to know the differences and the connections between these two 
languages. Being aware of these facts can help us to raise students’ awareness and help identify their problems.  
 
3. What is the language of mathematics? 

Mathematics is a multisemiotic system which consists of language, symbolism and visual display 
(O’Halloran, 2005). The language in mathematics can be roughly divided into two kinds: everyday language or 
natural language and mathematical language. The former refers to the linguistic forms used in mathematics 
discourse which have more or less the same meaning as in our daily communication. Sometimes, they may have 
mathematical implications, especially in elementary mathematics course books. The following is an example of 
this kind of language: 

Mrs Khoo needed to buy some spices. The bags of spice came in two sizes. Which of the two bags was a 
better buy? 

This is a typical example of everyday language in mathematics. The words with mathematical 
implications in this example are “two sizes” and “a better buy”, with the former giving conditions or clues and 
the latter suggesting the problem to be solved. The word “better” implies very complicated mathematic processes. 
First of all, the students will have to decide the proper meaning of this word (relatively cheaper) according to 
their world knowledge. Then, they will have to calculate and compare the unit price of each bag and then decide 
which one is cheaper. The failure in understanding the word “better” properly may result in difficulties in finding 
the right answer.   

Of course, not all everyday language in mathematics discourse has mathematical implications. In fact, 
everyday language in mathematic discourse is multi-functional. It may be used to define and explain technical 
terms, link technical knowledge to the real world situations; provide contexts or conditions for a mathematical 
problem; and function as the channel for teacher-student interaction in class.  
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Everyday language in mathematics usually consists of simple words which students have learned in 
their English classes. Because of this, they are more likely to be taken for granted and ignored by mathematics 
teachers in their teaching.  

The mathematical language, on the other hand, refers to the linguistic forms which have specific 
mathematic meanings. Some of these words may have exactly the same spellings and the same parts of speech as 
they are in everyday language, but they have different meanings and sometimes there are other constraints on 
their usage. The word “place” belongs to this category, as can be seen from the following example:  

In  861 257, the digit 8 is in the hundred thousands place, the digit 6 is in the ten thousands place, and 
the digit 1 is in the thousands place. 
In this example, the word “place” is a technical term which does not have much to do with its everyday meaning. 
Used in this context, it can only collocate with words like “ones”, “tens”, “hundreds”, “thousands” and so on. All 
these words modifying the word “place” should be in plural forms, a restriction which is absent in everyday 
language usage. 
 Apart from language, we also use symbols such as +, -, *, /, >, =, etc. and visual display such as tables, 
graphs, shapes, and figures. Full understanding of symbols and visual display is also an essential part of 
mathematics learning. Like language, symbols and visual display can cause problems for some students, but that 
is a problem which will not be covered by this paper. We will just focus on the language in two different senses: 
everyday language and mathematical language. We need to acquire the language in both senses to understand 
mathematics (we need to comprehend symbols and visual display, of course).   

Of course, the proportion of everyday language and mathematical language in a piece of mathematic 
discourse may vary according to the content and the learner levels. Generally speaking, everyday language will 
occupy a greater proportion in primary mathematics than technical language. The reason is that the more 
technical language is involved, the more abstract the content will become, and the more cognitively demanding it 
is for the learner. The relation among everyday language, mathematical language, and the status of learner 
cognitive development is represented in the following figure: 

Figure 1: Relations among everyday language, mathematical language, and cognition 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Up till now, we have been talking about mathematics and its nature in general. If we take a more 

specific perspective by looking at mathematics at primary school level, the picture will be a bit different from the 
overall picture we have described above. If we take everyday language and mathematical language as two ends 
of a continuum, we can say that the language of primary school mathematics is a kind of interlanguage between 
the two ends. We borrow the term “interlanguage” from (Selinker, 1972), a famous scholar in the field of second 
language acquisition (SLA), yet we are using this term in its neutral sense. Interlanguage in SLA has some 
negative connotation, meaning the language states that are the result of some degree of contamination of one 
language (L1) by another (L2). 

The similarity between interlanguage in SLA and the interlanguage in mathematics learning is that both 
are a mixture of two languages (so to speak). The former it is a mixture of the source language and the target 
language; while the latter it is a mixture of everyday language and the professional language of mathematics. 

To summarize, the language of primary school level is a sort of interlanguage which consists of both 
elements from everyday language and mathematical language. Both languages are mutually supplementary. The 
incompetence in one will result in the incompetence in the other. Therefore, as teachers we should raise both our 
own awareness and that of our students’ about the nature of this language so that we can better cope with it.  
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4. What can be done? 
So far, we have identified some basic features of the language of mathematics and we also agree that 

these features are important. The problem now is how to identify the specific representations of these features in 
authentic texts. Obviously, we can not pay equal attention to all the words appeared in mathematics textbooks. 
We need something to help us to identify the important things. That is where corpus linguistics comes into play.  

Corpus linguistics is simply the study of language through corpus-based research, but it differs from 
traditional linguistics in its insistence on the systematic study of authentic examples of language in use. In other 
words, corpus linguistics studies the nature of language from the evidence (corpus) obtained in a collection 
(usually large) of naturally occurred language use. The corpora used for linguistic studies are usually very large, 
the usual size of which will be above a million running words. With the help of certain computer tools, we can 
easily find the patterns from the corpus. Corpus is especially useful for obtaining and describing the 
lexicogrammatical features of language samples.  

In the previous section, we mentioned the general features of the language in primary school 
mathematics, but that is more based on our intuition than on real evidence. In order to know exactly which words 
and grammatical structures are more useful for each level (from primary 1 to primary 6), it is more advisable for 
us to construct our own corpus and carry out queries through computer software so that we can retrieve the 
information we want. As a first step to achieve that goal, we have constructed a small corpus based on the 
Primary 5 Maths textbook written by Fong, et al. (2005). We keyed in the textbook (mainly the part written in 
English words) into a computer. After that, we submitted the text to WMatrix (a online language annotation 
software powered by Lancaster University) for automatic POS (part of speech) annotation. Afterwards, we 
interfaced both the raw data and the annotated one with Wordsmith Tools (another corpus processing software) 
to look for interesting words and patterns. We focused on the words with relatively high frequency of occurrence 
because we believe that high frequency of occurrence of content words is a good indicator of its importance. 

We categorize the words with a frequency of six and above into three categories: everyday words with 
mathematical implications, words which appear in both everyday language and mathematical language, and 
words which mainly used in mathematical discourse. The following tables are the results: 

Table 1. Technical words appeared in primary Maths textbook (5A) 
Word Frequency Register Part of Speech 

Multiply 28 Technical VERB 
Round off 23 Technical VERB 
Subtract 9 Technical VERB 

Ratio 69 Technical NOUN 
Digit 60 Technical NOUN 

Triangle 56 Technical NOUN 
Fraction 50 Technical NOUN 

Base 25 Technical NOUN 
the remainder 23 Technical NOUN 

Thousands 20 Technical NOUN 
Quotient 16 Technical NOUN 
Rectangle 15 Technical NOUN 
Division 11 Technical NOUN 
Hundreds 9 Technical NOUN 
Multiple 8 Technical NOUN 

Multiplication 7 Technical NOUN 
Portion 6 Technical NOUN 
Decimal 6 Technical NOUN 

Equivalent 16 Technical ADJECTIVE 
 

 The technical words listed in Table 1 are all related to the main content specified in the Maths curriculum for 
EM1 and EM2 (MOE, 2001). These words have specific mathematical meanings and will usually be taken as the 
focus of teaching. Besides, many of these words are new to students at primary 5, so they are less likely to be 
easily ignored, though being new and technical does not guarantee that they will be learned properly.   
 Words falling into the second category could be problematic, because their everyday meanings are 
sometimes quite different from their technical meanings. Table 2 is a summary of these words which appeared in 
the textbook.  
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Table 2. Words of everyday and technical features in primary Maths textbook (5A) 
Word Frequency Register POS 
Whole 20 E/T ADJECTIVE 

Number 216 E/T NOUN 
Area 43 E/T NOUN 
Place 34 E/T NOUN 
Length 31 E/T NOUN 

Unit 27 E/T NOUN 
Height 27 E/T NOUN 
Mass 26 E/T NOUN 

Operation 25 E/T NOUN 
Sentence 20 E/T NOUN 
Volume 12 E/T NOUN 

Sum 10 E/T NOUN 
Product 7 E/T NOUN 

Measures 6 E/T NOUN 
Pattern 6 E/T NOUN 

Difference 6 E/T NOUN 
Divide 33 E/T VERB 
Find 70 E/T VERB 

Express 17 E/T VERB 
Estimate 16 E/T VERB 

 
For example, the everyday sense of the word “place” is quite different from its technical sense, as already 
explained in Section 2. The word “sentence” means one thing in everyday language but quite another in 
mathematics. This word not only takes on a different meaning but also co-occur with different words. Its typical 
collocate in this context is “number”, as can be seen from Figure 2.  

Figure 2. Concordance lines of the word “sentence” 

  

N Concordance
1 number a Form 2 cards. rds and operation sentence  using the number cards and two
2 number the of value the ation cards. 3 Find sentence you have formed. a Find the valu
3 number a in other after rations appear  one sentence, which operation do you carry firs
4 number above the On 3. e value of 58-21  9- sentence, which operation should you carr
5 number above the On of  ? h Find the value sentence, which operation should you  carr
6 of number above the On  Find the value of  sentence, which operations should you car
7 number third the is This ird operation:        sentence. 7 colour pencils are on display n
8 number second the is This nd operation     sentence. Each son got 15 coins.  e Find t
9 number first the  is This st operation:21-12  sentence. Second operation:       This is th

10 number first the is This et? First operation  sentence. Second operation     This is the 
 

The verb “estimate” also has a specific meaning in mathematics which is different from its ordinary sense. By 
“estimate”, the students are actually expected to apply certain strategies and follow certain procedures. Figure 3 
shows the usage of this word in the textbook. 

Figure 3. Concordance lines of “estimate” 
N Concordance
1 minute. a in beads 452 ctory worker produces Estimate the number of beads she would pro
2 packet. each in spoons 26 r shop. There were Estimate the number of spoons she sold. Est
3 then . ten nearest the 32  First round off 32 to estimate the quotient. Use the estimated quo
4 Then thousand. nearest the to these numbers estimate the value of them. K  Round off the 
5 I  of value the estimate earest thousand. Then Estimate the value of 7120x5.    First round o
6 Then thousand. nearest the to -digit numbers estimate the value of  Let¡¯ s Wrap It Up! Now ,
7 m thousand. nearest the to irst round off 7120 Estimate the value of 6327x 7 n  Round off th
8 Then thousand. nearest the to -digit numbers estimate the value of Let¡¯ s Work Together  W
9 sold. she spoons of number ket. Estimate the Estimate the value of 1238x56 Estimate Let¡¯ s

10 Then thousand. nearest the to ff the numbers estimate the value of I  Estimate the value of 
 

This conference proceedings may be used for private study or research purpose only.



Words of the third category are the most commonly used ones among all the three categories. Some of 
these words are so common that people will often overlook their mathematic implications. For example, the 
word “day” is one of the core words of our daily language use, but it has mathematical implications. These 
implications can be so complicated that students may have problems in handling them properly. If P4 or P5 
students are asked to calculate how many seconds there are in a day, they will not find it very easy. Table 3 
shows the commonly used nouns and verbs which may have mathematic significance. 

Table 3. Everyday words appeared in primary Maths textbook (5A) 
(Nouns and verbs) 

Word Frequency Register POS 
Thousand 40 E NOUN 
Hundred 32 E NOUN 

Day 14 E NOUN 
Amount 12 E NOUN 
Month 11 E NOUN 
Minute 11 E NOUN 
the rest 11 E NOUN 
Packet 11 E NOUN 

Instalment 10 E NOUN 
Year 6 E NOUN 
Sell 42 E VERB 
Give 34 E VERB 
Use 33 E VERB 
Get 31 E VERB 
Left 30 E VERB 
Buy 25 E VERB 

Spend 24 E VERB 
Cut 17 E VERB 
Add 13 E VERB 
Pay 12 E VERB 

Collect 6 E VERB 
Shared 6 E VERB 

Many words on this list are very important. They are either used to give clues for solving problems or appear as 
part of the questions. Figures 4 is an example of how these words might be used in mathematics. 

Figure 4. Concordance lines of “shared” 
N Concordance
1 is cake rectangle a of hole Number a Half shared among 3 children. What fraction of 
2 was parents her by given ney . The money shared equally among her 3 children . Wha
3 are pizzas Two a Division . 4 Fractions and shared equally among 3 pupils. How much
4 were apples red the All he apples were red. shared equally among 8 pupils.  What fract
5 was cake the of  portion /10 of a cake. This shared equally among Li Chen,Mi Lan and 

  
Nouns and verbs are not the only types of words which have mathematical implications. Other types 

such as adverbs and prepositions can also be very important sometimes. Unfortunately these words are the ones 
which are most likely to escape from our eyes. Table 4 lists most of these words appeared in the textbook. 

Table 4. Everyday words appeared in primary Maths textbook (5A) 
(Others) 

Word Frequency Register POS 
Equally 13 E ADVERB 

Altogether 9 E ADVERB 
Each 90 E ADJECTIVE 

the nearest 31 E ADJECTIVE 
Mixed 18 E ADJECTIVE 
Equal 13 E ADJECTIVE 

Smaller 11 E ADJECTIVE 
Nearer 6 E ADJECTIVE 
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By 48 E PREPOSITION 
Into 20 E PREPOSITION 

Between 14 E PREPOSITION 
At 7 E PREPOSITION 

Among 7 E PREPOSITION 
 
If we take a closer look at Figure 4, we will find that the meaning of the word “shared” would be unclear if the 
adverb “equally” was absent. Ambiguity is something which is totally intolerable in mathematic discourse. 
Figures 5 and 6 show how prepositions and adjectives can be very important in mathematics. 

Figure 5. Concordance lines of “at” 
N Concordance
1 them of all sold then ngoes at 4 for $5 . He at 7 for $10. How much money did he mak
2 mangoes 84 bought Gerald d s did he buy? at 4 for $5 . He then sold all of them at 7 for
3 sold are Apples b get? ch did the first child at 3 for $2 at Stall A .At Stall B, the same 
4 sold are apples same the tall A .At Stall B, at 5 for $2 . If Kassim buys 15 apples from 
5 water with tanks such 19 ay if he has to fill at 15cent per cm? He has to pay _____. c 

 
From Figure 5 we can see that “at” is often associated with price, which is often a very important clue for 
solving certain problems in primary school mathematics. Figure 6 shows how “the nearest” as an adjective 
phrase is used in P5 mathematics.  

Figure 6. Concordance lines of “the nearest” 
N Concordance
1 to off rounded when 6600  to 6500. 6572 is the nearest hundred.  b 1     9872 is betwe
2 to of round to asked  off 4759 to 4760 when the nearest hundred. Is he correct? Why? 
3 to off rounded when 6500  to 6600. 6541 is the nearest hundred.  6572 is between 650
4 to off rounded when 30 em. Each number is the nearest ten. 1 what  is the smallest po
5 to number each off Round g remainder. c d the nearest ten. e Divide 98 by 32  First rou
6 to off round Let¡¯ s c to the nearest hundred? the nearest thousand.    What is 6541 roun
7 to off rounded when 8000 han 9000. 8276 is the nearest thousand. e What is 9500 roun
8 to off rounded when 000 nd. So, 9500 is 10 the nearest thousand. f   1 What is 7095 ro
9 to 210 85 off Round e nearest thousand? g  the nearest thousand.     The number is bet

10 to off rounded 6541 is st thousand.    What the nearest thousand?    6541 is between 6
 

Of course, part of speech is not the only thing we should pay attention to. Sometimes, tenses, modal 
verbs can also be very important. The following example illustrates our points. 

A machine can make 585 mini cakes in 15 minutes. A factory already had some mini cakes. After 1 hour 
of production, it had 2786 mini cakes. How many mini cakes were there at first? 
 
Dias (1998) claims that the language of mathematics is non-temporal, meaning there is no past, present or future 
in mathematics. This might be true for pure mathematical language, but in primary school mathematics where 
mathematic problems are intentionally presented in real life contexts the concept of tense and even modality will 
be very important. Different tenses and modal verbs can provide different clues for the final solution of the 
problems. The “can”, and “had” in the above example have given different clues (or conditions) for solving the 
problem.   
 
 All these wordlists and concordance lines presented above show that corpus-based approach and related 
software can help us teachers, especially mathematics teachers to identify the linguistic patterns or features 
which can not be easily identified by intuition. These examples also tell us that different words carry different 
weight and different meanings and functions in mathematical discourse. Learning to look at mathematics text 
from a corpus linguistic perspective can help raise our own language awareness as mathematics educators and 
that of the learners. We believe that will help improve the effects of mathematics teaching and learning in 
Singapore primary schools.  
 
5. Conclusion 
 As has been iterated several times in this paper, the teaching of mathematics is not purely a matter of 
content teaching: it is closely related to the linguistic environment and the language problem students are facing 
in their studies. In the Singapore context where the medium of instruction (English) is nobody’s native language, 
we cannot pretend that our students are of the same level in their English competence. As a first step to help 
those students who have problems in mathematics learning due to the language problems, we can use the corpus-
based research findings generated from students’ learning materials to raise their language awareness so as to 
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reduce the negative influence from the language itself. Based on these findings, language teachers and 
mathematics teachers can also collaborate with each other to improve the weaker students’ language proficiency. 
Parents can also use the wordlist generated from the corpus-based research to help with their children’s study 
when they are at home. 
 This study is just a preliminary investigation. The sample of the data used for analysis is very small. 
The findings would be more useful if we can conduct a more systematic study by including all the mathematics 
textbooks, workbooks, and examination papers from P1 to P6 for analysis.    
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