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Abstract

Developing nations with relatively new traditions of ‘western-style’ education are attempting to balance the need to preserve traditional life-styles and embrace change and new knowledge through the conscious choice of specific languages as media of instruction. For many, one dilemma has been the decision as to when to introduce a specific (usually foreign or second) language to teach science and mathematics. Some nations start all subjects in the mother or national language and introduce a second language after three years of primary education while others have started in year one. In relation to learners’ diverse needs and literacy practices this paper discusses, with specific contextual data, the major problems and issues that arise with the use of English for the teaching of mathematics to non-native speakers in year one.
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Introduction


Many children everywhere are taught in languages that are not spoken in their immediate community. Research and data, where available, show that these children are in higher proportion among the out-of-school population (Kosonen & Young, 2009). There is an urgent need to ensure that language of instruction issues receive adequate attention and that learning is not handicapped by language of instruction. Better informed decisions on this complex international issue should be based on critical analyses and research evidences, especially in countries facing the dilemma of having many ethnic groups with different mother tongues in the population. There is great linguistic diversity in many countries and concern for speakers of minority languages being more likely to have difficulty learning mathematics in English or the national and/or official languages (Adler, 1998; Chakravarthy, 2011; Setati, 1998). The power and opportunities of English in many countries are quite similar to that described by Barwell (2005) in South Africa where English is prestigious but other languages are widely used. Different countries have embraced different language-in-education policies and practices for classroom instruction. 


In Southeast Asia there are many dominant ethno-linguistic groups and national and official languages. According to Kosonen and Young (2009) exact figures pertaining to languages spoken in Southeast Asia are difficult to determine, but available estimates indicate that around 1,000 languages are spoken in the region. SEAMEO (2008) in its workshop report on the use of the mother tongue in instruction, advocates the use of mother tongue in early education before adopting the main stream language for instruction at a later time. 

In a position paper incorporating proposals and resolutions on education in a multilingual world, UNESCO (2003) states:

Principle II

UNESCO supports bilingual and/or multilingual education at all levels of education as means of promoting both social and gender equality and as a key element of linguistically diverse societies.

(I) ‘Communication, expression and the capacity to listen and dialogue [should be encouraged], first of all in the mother tongue, then, [if the mother tongue is different from the official or national language,] in the official [or national] language in the country, as well as in one or more foreign languages’ through:

· ‘the early acquisition… of a second language in addition to the mother tongue’;

· the introduction of ‘the second language… as a subject of instruction’ the amount of which ‘should be increased gradually’ and which should not become the medium of instruction ‘until the pupils are sufficiently familiar with it’;

· ‘further education in this second language at primary-school level based on its use as a medium of instruction, thus using two languages for the acquisition of knowledge throughout the school course up to university level;

· intensive and trans-disciplinary learning of at least a third… language in secondary school, so that when pupils leave school they have a working knowledge of three languages – which should represent the normal range of practical linguistic skills in the twenty-first century’ (p. 29).

In Brunei and Malaysia, some teachers and many children communicate in the children’s mother tongue or spoken language, or else they might not be understood. Code-switching between English and Malay during lessons is common (Beardsmore, 1998; Clarkson, 2002, 2009; Clarkson & Noraini, 2006; Leong, Chong, Abdullah & Clements, 2001; Romaizah, Venville & Treagust, 2007). In Brunei, the Malay dialects have traditionally been the lingua francae for communication between ethnolinguistic communities (Martin, 1998) although the official and national language of Brunei is Standard Malay, as stated in the Brunei Constitution of 1959. English is also widely used as a business and working language, and is also the medium of instruction in secondary and tertiary education. In Malaysia, the Malay dialects have also been traditionally the lingua francae for communication between ethnolinguistic communities although the official and national language is Standard Malay. Mandarin and English are used widely in the private sectors and business circles in cities. So, the reality is that in many countries, mathematics is taught in children’s first, second or even third language (Clarkson, 2002). Many students find mathematics difficult. How are teachers and students coping with the situations that they are in? Is it the language of instruction and assessment, the language of mathematics or understanding of the abstract mathematics concepts? 

Bilingualism

Recent studies on how language learning occurs are beginning to chip away at some long-held notions about second-language acquisition and point to potential learning benefits for students who speak more than one language (Sparks, 2010). National Science Foundation-funded collaborations among educators, cognitive and neuroscientists, psychologists, and linguists in interdisciplinary research conducted at the University of Washington, Pennsylvania State University, and other colleges suggest that students who learn additional languages become more adaptable in other types of learning, too.

In Australia, bilingual students know they have a range of techniques on hand to process mathematics problems (Clarkson, 2002). This includes for them the possibility of switching languages. Many of them actually do that in their classrooms, even though no use of languages other than English is made when teaching mathematics. Students who have a high competence in both their languages have an advantage in doing mathematics. The author suggested that schools should actively support and encourage bilingual students to extend their competence in both their languages, including when doing mathematics. His findings showed that the bilingual students’ solution processes of mathematics problems are complex.

Code-switching is common in second-language mathematics classrooms by teachers using Tswana (one of 11 official languages in South Africa) to regulate the behaviour of learners (Setati, 1998). The author reported that three types of switching were used to serve different purposes. Type 2, which occurs the most, is used for teaching (explanatory), to meet pedagogical and communicative demands in the class (regulatory and informatory). Type 1 is used for clarification of instructions and for modelling mathematical talk. Type 3, the least common, is used to fill in the space during waiting time after the teacher has asked a question by repeating the question in the learners’ first language.

Teachers meet the demand of imparting knowledge by resorting to the linguistic resources available—in this case, Tswana and English. The extensive use of Tswana may not be allowed, but it seems that it is the best means available to teachers to foster mathematical understanding in their pupils. A similar situation occurs in Brunei Darussalam where there is extensive use of code-switching between Malay and English (Beardsmore, 1998; Leong, Chong, Abdullah & Clements, 2003; Martin, 1998). 


Research on the complexities of secondary mathematics teaching and learning in multilingual classrooms has also been reported by Adler (1998). She explained how and why, based on research, a language of dilemmas provides a powerful explanatory and analytic tool as well as a source of praxis in mathematics education in a changing educational and political context. She had worked with mathematics teachers to develop a critical understanding of mathematics as a cultural process and of the mathematics curriculum as a social and political construction. She challenged conceptions of learning and teaching that placed success and failure in school mathematics solely within the minds and abilities of either individual learners or teachers.

Learner-centredness and mathematics as a cultural process together expose the limits of traditional drill and practice approaches to mathematical learning which typically treat mathematical knowledge as procedural and still dominate mathematics classroom practice. A shift to participatory or learner-centred approaches entails more communicative and language-rich mathematics classrooms. Working from the assumption that knowledge is situated, made and not given, she focussed on critical engagement with mathematics education literature related to ‘talk’ in mathematical meaning-making, the specificity of mathematical discourse, and studies of bilingualism and mathematics learning. Teachers shared Adler’s interest in language and communicating mathematics, grappling with the challenge and effects of having to communicate mathematics in English when the main language of most learners and teachers in many countries is not English. Fundamentally, there is pedagogic tension between implicit and explicit practices with respect to language issues in multilingual mathematics classrooms, with teachers trying to shift focus between mathematical language and the mathematical problem on hand. Both of these are intertwined. These issues are present in all classrooms, but are present in particularly heightened form in multilingual classrooms. 
There has been an explosion of research on bilingual-language processing. Sparks (2010) reported that neuroscientists, linguists and cognitive scientists in the United States are comparing the brain and mental processes of different types of bilingual people, such as a Chinese-English speaker whose languages include different writing systems or a deaf English speaker whose signed and written languages involve different modes of communication. The bilingual and multilingual approaches in education in countries such as Brunei and Malaysia appear to be beneficial in the light of such bilingual advantages in learning. Although the official and national language in the constitution of Brunei is Standard Malay, English is widely used as a business/working language and medium of instruction in tertiary education. The national education system of Brunei adopts a bilingual education policy called Dwibahasa, meaning “two languages.” The specific objective of this policy is for learners to achieve competence in English while retaining the first language, Malay to ensure the sovereignty of the Malay language. At the same time, the importance of the English language is recognized (Government of Brunei Darussalam, 1984). Standard Malay was the sole language of instruction in the earlier preschool and lower primary school levels (until 2008), with increasing switch to English as the language of instruction in the upper primary and secondary levels. From 2008 onwards, however, mathematics and science in lower primary classes are now taught in English.

Assessment Issues

Poor performance in international mathematics and science assessments cannot be attributed solely on language factors (Bell, 1999). There are cultural differences and there could be deficiencies in the curriculum, resources and teaching approaches, such is the complexity of the problem. In South Africa there are about 11 official languages including English. However, because mathematics and science are taught in some areas in English (one of the official languages), the language was used in TIMSS resulting in very poor achievement scores. There is a similar parallel with many other students in other countries (Ellerton & Clements, 1991). Even the most expertly constructed mathematics test can never produce an accurate summary of what students really know, unless interviews are part of the data analysis process (Ellerton & Clements, 1997). However, given time constraints, it is most unlikely that interviews will be included in formal assessments. When international mathematics test items in English are translated into other languages such as Thai, Chinese and Malay, the difficulty levels of the test items do not remain the same (Ellerton & Clements, 2002). Students from primary, secondary and tertiary levels face the same dilemma, that is, many are unable to perform well in pencil-and-paper mathematics tests in English which is not their first language.
The Australian Council for Education Research (ACER) in 2008 measured the literacy and numeracy level in primary and secondary schools in Brunei. It reported then that 30% of Year 4 pupils need basic mathematics instruction for absolute beginners, and 75% of pupils in Year 4 and 40% in Year 6, had only basic literacy skills (Zareena, 2010). Such weaknesses could be in both the content knowledge in solving mathematics problems, and understanding the problems written in English (Parmjit, Arba & Teoh, 2010; Leong, Chong, Abdullah & Clements, 2003). 

In mathematics graphical questions, candidates can gain good marks for plotting and drawing. However, where the graphs had to be interpreted, it proved difficult for candidates. Similarly in science, physics, chemistry and biology, when language expressions are minimal in responses, or when explanations can be given in diagrams, L2 users can perform better. Such comments are found in examiners’ reports in the Cambridge International Examinations. This is also reflected in the Bruneian Bilingual project (Leong, et al., 2003). Even Sixth Form students find inference questions difficult (Heppner, Heppner & Leong, 1997). These results are either a language issue or an issue of the depth of student understanding and learning.
One of the problems with assessment is that the assessment of content and the assessment of language are sometimes confounded. Students who do not use English at home or in the community could be disadvantaged, especially in assessments with a high requirement for expressive writing in English (Ellerton & Clements, 1991; Heppner et al., 1997; Leong, 2007; Leong et al., 2003; Romaizah, Venville & Treagust, 2007). When assessing second language (L2) students, teachers need to ask whether they are measuring language proficiency or content knowledge (Anstrom, 1997). She suggested that whenever possible and appropriate, schools should make efforts to assess students’ content knowledge and abilities in the first language as well as in English. This is to ensure that students’ academic achievements are not underestimated. The problem could be semantic rather than conceptual. This is especially evident in primary 1 and 2 classes. 

Clarkson and Noraini (2006) in their research into the teaching of mathematics in English in Malaysia reported that teachers did not have to worry too much with English when teaching high achieving students. These students often came from affluent homes where English is often used each day. However, with the weaker students there are difficulties. Often teachers are forced to revert to Malay so these students will understand at least something in the lesson. These students often get lost in the English vocabulary and are not able to express themselves in a conversation held in English. They also reported that once the students had gained some cognitive understanding, the teacher rarely reverted back to English to go over the same material. The teachers considered that this would take up too much time at the expense of the set curriculum.

Leong (2007, 2008) has also reported similar learning challenges with low achievers from homes where English is not used at all. Although code-switching is not allowed in Brunei, intervention strategies with these learning-challenged pupils, using a bilingual approach with lots of opportunities for pupils to use and express themselves in English and their mother tongue were found to be effective. The author reported that it was very necessary to also include the use of hands-on and minds-on activities incorporating the effective use of digital technology, including e-stories with animation.   

Clarkson (2009) proposed strategies for the teaching of mathematics to bilingual students. He suggested that listening carefully to students is a crucial ability for teachers to master in bilingual or multilingual classes. He postulates swapping back to the students' home language when they are unable to use English to discuss mathematical ideas, but then revert to English and summarise the ideas again in that language before moving to the next issue. Brighter students can build their expertise and command of English for mathematics by regular interactions with the teacher. One way to do this checking and rechecking is to swap between the student’s home languages. For the weaker students, building up their "mathematical register in English" is the only way that they will be able to gain command of critical communications. Therefore paradoxically it may be better to spend time on this and forgo some of the set curriculum, than the reverse. Clarkson and Noraini (2006) considered this whole matter to be a key issue that needs to be developed with teachers in their ongoing professional development.
Mathematics teachers at all levels of education need to provide learning with deep understanding for transfer of knowledge to varying types of examination and assessment questions in order to achieve good results in high-stakes examinations for university education and scholarships (National Mathematics Advisory Panel, 2008). Teachers often resort to traditional methods of teaching which are didactic, overburdening pupils with instructions, procedures, formulae, facts and other information which may or may not be asked in the examinations. Teachers need to provide more opportunities for building on pre-existing knowledge, skills and conceptual relationships, and active and cooperative learning. Investigations, explorations and discussions of mathematics ideas, vocabulary and language need to be carried out. Time spent on “drill and practice” for examinations could be changed to more relevant guided and independent practice with strategies in problem-solving. Research has shown that it is important for teachers first to determine that pupils understand the concepts learnt. After that, teachers can facilitate guided and independent practice for their pupils (Rosenberg & King-Sears, 1993). Mathematics teachers need to integrate the development of language skills in their lessons. This is no longer the sole responsibility of language teachers. “In the light of increasingly textual nature of our society and professions, the teaching of reading and writing skills is no longer seen as the sole province of English teachers” (LeCourt, 2001, 85). More than that teachers need to involve parents and the home to assist in ensuring that their children read, read aloud and write about their mathematics using their natural languages, and relating them to mathematical language, symbols and concepts. Students should also be taught to talk, draw, graph, illustrate and write short sentences to explain mathematics concepts and ideas to compensate for fluency in the second language.
Newman's error analysis and follow-up strategies have helped students with their problem-solving skills, and teachers have developed a much more consistent approach to the teaching of problem-solving. Not only has it raised awareness of the language demands of problem solving in mathematics, but through this systematic approach, teachers can focus on teaching for deeper understanding (White, 2009). A teacher working with an individual student would ask the student to work through each prompt and the teacher would assist the student with difficulties. Thus reading and comprehension problems would be dealt with in the usual ways by the teacher. For example, generally primary students would be put on a remedial programme whereas secondary students would be referred to the English department. Comprehension problems would often be remedied through the use of diagrams, drawings or concept maps. However, it is the transformation level or the "mathematizing" level that is often considered the most difficult to remedy by teachers (White, 2009).

Classroom-based Research

Although students in bilingual schools in Brunei had been learning English from primary 1 and mathematics and science in English from primary 4, the command and usage of the English language was not satisfactory for most of the students who only used the language during lessons when English-medium subjects were taught. From 2008, pupils started learning mathematics and science in English from primary/year 1. Teachers are encouraged to use real objects, hands-on and minds-on activities, and technology and multimedia to change how they teach. Text is combined with sounds, and images and incorporated into video clips. Teachers and students need to be able to communicate through such instructional resources from the internet, multimedia and other media and to understand the concepts that are embedded in them. Increasingly, new multimodal ways of communication are being used in classrooms.

Classroom-based research on the teaching and learning of mathematics in Brunei has focused on language issues (Leong, 2007, 2008). For Primary Years 1 to 3, questions from the school textbooks and workbooks were used. For Year 4 and 5, problem-solving mathematics questions for the fourth grade from TIMSS 2003 were included in the tasks. Samples of these international problem solving and inquiry tasks are available at TIMSS (2003). These creative problem-solving tasks are available to help teachers to enhance pupils’ learning in mathematics in primary and lower secondary classes. Year 6 classes are not usually involved in research as they are preparing for their public examination at the end of the year.

Throughout the studies, inservice teacher researchers, class teachers and first author collaborated to identify learning difficulties of the pupils and plan for interventions. Most of the difficulties could be attributed to language factors, similar to findings reported in other countries – comprehension of word problems in English and transformation errors identified using Newman’s interview protocols (Ellerton & Clarkson, 1996; White, 2009). Various hands-on, minds-on and other role-play and practical activities including story-telling resourced from the internet were chosen to try to address pupils’ language/comprehension and conceptual difficulties related to transformation errors. The activities were grounded in realistic situations that were meaningful to pupils to provide scaffolds in “mathematizing”. Such situated learning were aimed at expanding pupils’ concepts and receptive and expressive mathematics vocabulary that the pupils had difficulty with, such as; ‘next’, ‘close’, ‘closer’, ‘closest’, ‘large’, ‘larger’, ‘largest’, ‘get’, ‘get to’ and more difficult concepts. 

The inservice teachers were able to develop short stories and various types of practical activities to address pupil difficulties. Picture cards, comic strips and picture stories were also used to expand the pupils’ vocabulary in mathematics. Pupils were given guided practice in understanding and answering the problem-solving tasks. In the story-telling activities the inservice teacher researchers related the vocabulary words to the oral questions. Pupils were also given opportunities to practise communicating by exploring, drawing, talking and writing out their ideas on money, number lines, arithmetic operations, number sense and fractions. 
In every class there were a few pupils who had earlier experienced difficulties leaning the vocabulary and concepts in English. After the interventions most of these pupils showed improvements and were able to perform the tasks reasonably well and acquire the necessary working terminologies in mathematics. It was found that with such assistance and teaching approaches, pupils were able to learn their mathematics in English from primary 1. In some instances, code-switching (using both English and Malay) had to be used although officially it was not encouraged by education officials. It was pure necessity for the teachers to communicate meaningfully with the pupils.

TIMSS test items for Year/Grade 4

Sixty-four percent of 250 Year 4 pupils tested were able to answer the test item on shading a fraction of a boxed figure correctly. When there are not many words in a test item and there is accompanying pictorial representation, more L2 pupils are able to give correct responses. The international average for this type of item is 61 percent (TIMSS, 2003).

However, for an item such as “Write 0.4 as a fraction in its simplest form” only 5 percent of the pupils were able to give correct responses as against an international average of 39 percent. For many L2 learners, such an item is not only more difficult to comprehend, the relationship between decimal and fraction concepts involved are more difficult. Most likely it represents both comprehension and transformation errors.

Similarly, primary 4 pupils have great difficulties with wordy and conceptual problems such as:

Multiplication concept
25 x 18 is more than 24 x 18. How much more is it? 

Perimeter of rectangle
A thin wire 20 cm is formed into a rectangle. 
The width is 4 cm. What is its length?

Unit-volume measure
What unit will you use to measure the amount of tea in a cup?

“For every soft drink bottle that Farid collected, Manisah collected 4.  Farid collected a total of 9 soft drink bottles. How many did Manisah collect?” 

In an example of one of the intervention studies on comprehension and transformation of the problem, the mean percentage correct score obtained by an experimental group of thirty Year 4 pupils at the pre-test was only 3 percent (one pupil). Astoundingly this shot up to 63 percent (19 pupils) in the post-test. This result was obtained for an international assessment item:

Ten years ago, the sum of the ages of Faris and his twin brother Haris was 22. 

How old is Faris now?


Some interesting findings are highlighted in Table 1 for Year 1 L2 mathematics learners in a water village school in Brunei after about three to four months of the school year in March/April. Though most of the pupils could learn the mathematics, many pupils were still struggling with the alphabets and spelling of the number words in both Malay and English, use of position words in English, and adding two and three numbers.


In another nearby water village school, nine of 23 pupils (39%) had some problems writing certain numbers. They wrote the numbers 2, 3, 4, 5, 6, 7 and 9 inverted laterally. There is this variation in the rate of learning of children which could also be due to their home and preschool environment and learning experiences.

Table 1 
Pupils’ Performance in Learning Activities (Year 1 School BL n = 14)

	    Activity
	Could Do
	Could Not Do

	1. Writing on linoleum strip

a.  Writing numerals to 10
	Eleven pupils had written them correctly.
	One pupil could only write until 8.

Two pupils could not complete the work.

	b.  Writing number words in   

     Malay*
	One pupil could write them correctly.
   
	The rest could not complete the work.

	c.  Writing number words in 

     English*

2. Arranging and pasting numerals in written sequential order.

3. Counting and writing the numbers.

4. Writing the missing numbers.

5. Writing numbers using ‘next’, ’after’, ‘before’, and ‘between’*.
	One pupil could write them correctly. (The same pupil.)
   

Eleven pupils were able

to arrange them in the correct

order.

Twelve pupils completed their work with no mistakes.

Twelve pupils completed the task with no mistakes.

Three pupils got two

out of four correct.
	The rest could not complete the work.

One pupil pasted 3 and 5 upside down. Two pupils had 

arranged them in sequence.

One pupil got all wrong

and one pupil could not

get half of it correct.

Two pupils could not get the correct answers.

Eleven pupils could not

answer correctly.

	6. Revision on writing numbers using ‘next’, ‘after’, ‘before’, and ‘between’*.


	Six pupils got all correct.

Five pupils got one or two wrong.


	Three pupils could not do the task.

	7. Writing the correct number on each shirt.
	Eleven pupils wrote all correctly.
	One pupil mixed up 7 and 8.

Two pupils got less than half correct.



	8. Filling in the missing numbers and words.
	Eleven pupils completed all correctly.
	One pupil made spelling mistakes. Two pupils could not do the task.



	9. Writing both numerals and words*.


	Eight pupils could do the task.
	Three pupils had mistakes.

	10. Activity on shopping.


	Eight pupils could

complete this activity

which involved fake money.
	Four pupils could not

complete this activity.

Two pupils could not

even do this activity.



	11. Adding two and three numbers*.
	Eight pupils could do both.
	Four pupils could only add two numbers.

Two pupils could not answer them.


* Difficult task

Tables 2 and 3 show some highlights of findings in Year 2 classes of the two water village schools. By the first few months of the second year in primary school, the pupils were able to develop their knowledge of numbers and associated language. A conceptual difficulty was observed with writing the biggest two and three digit numbers. Many of the pupils had not developed their number sense of numbers up to ninety-nine (99) and nine hundred and ninety-nine (999). This highlights the twin development of formal and informal language and numeracy that is necessary for successful learning in mathematics. One bright pupil was able to read 1 000 000 as “a thousand thousand”. He had not heard of “million”.

Table 2

Analysis of Performance with Numbers (Year 2 School BL, n=14)

	Task
	N** (Sample)
	Could do
	Could not do

	
	
	Male
	Female
	Male
	Female

	Writing numbers in words
	14
	5


	8


	1


	0



	Counting numbers by writing in the hundred-number chart
	13
	5


	7


	0


	1



	Recognizing 2-digit numbers by writing as many as possible
	14
	4


	6


	2


	2



	Writing the biggest 2-digit number*
	14
	2


	3


	4


	5



	Recognizing 3-digit numbers by writing as many as possible
	14
	5


	6


	1


	2



	Writing the biggest 3-digit number*
	14
	0


	0


	6


	8



	Writing numbers from words to numerals
	11
	3 
	6


	1


	1



	Counting numbers in tens by filling in the missing numbers in number chart from 110 to 1000.
	14
	5


	6


	1


	2




* Difficult task

** N < 14 due to absentees

Table 3

Performance of Year Two Pupils (School HT, n=30)

Skills






No. of pupils could do

No. of pupils could not do

1. Counting (1-100)






27





3

2. Writing numerals






28





2

3. Writing numbers in Malay word



25





5

4. Writing numbers in English word



24





6

5. Place Value







27





3

6. Sequencing numbers





28





2

7. “Just before and just after”




26





4

8. Addition







29





1

9. Finding cost of item





26





4

10. Adding money






26





4

Some mistakes encountered in the Year 2 pupils’ written work that need attention are listed as follows.

1. Six pupils wrote two-digit numbers in words wrongly such as 23 written in words as ‘two-three’, 39 written in words as ‘three-nine’.

2. Six pupils wrote the three-digit numbers without using the word ‘and’ such as 108 written as ‘one hundred eight’.

3. Six wrote 270 in words as ‘two hundred and seven’ whereas two wrote it as ‘two-seventy’.

4. Four wrote 108 in words as ‘one hundred and eighty’.

5. One pupil wrote 15 in words as ‘fifty one’ and 17 as ‘seventy one’ whereas three wrote 15 as ‘fifty’ and 17 as ‘seventy’.

6. One pupil wrote 108 in words as ‘one zero eight’, 270 as ‘twenty seven zero’, and 311 as ‘thirty one-one’.

About half the pupils at the beginning of Year 3 of schooling are still struggling with reading and writing 4 and 5 digit numbers in both English and Malay, as well as identifying the place value of the digits. However, about 60 percent of them could identify which of two given numbers is smaller or bigger. Non-proportional representation of place value in numbers is another abstraction that Year 3 pupils find difficult. It was made easier for pupils to use fake notes of one, 10, 50 and 100 dollar notes in exploring place value and arithmetic operations with money to deal with expenditure and change involved in buying and selling activities in class.

Year 1 and 2 pupils also found number line activities abstract and difficult. It was made easier for pupils by drawing lines on the ground representing 1, 2, 3, …, 10, …, 50, … 100 metres. Pupils also enjoyed experiencing and exploring the language and mathematics related to use of a marked metre-length of plastic measuring tape.  

Conclusion

Teacher education programmes need to incorporate more school experiences into their courses or modules. Pre-service and in-service teachers involved in collaborative action research with faculty can develop pedagogical content knowledge, reflectivity and creativity (Leong, 2007, 2008). All teachers have to work towards developing their own abilities to structure flexible and innovative learning experiences that foster language, literacy and numeracy development (when the opportunity arises). Another standard is that teaching and learning should be intellectually challenging and connect with the world beyond the school. Teachers need to possess and continually develop these skills, knowledge and commitment to support the social development and participation of young people and build relationships with families and community.


A case study was conducted by Nor Azmi (2002) utilizing the correlational method of analysis on 119 Malay students randomly selected from six predominantly Malay secondary schools around Ipoh, Perak in West Malaysia. Even though the study did not find any significant relationship between the Malay students' degree of Malay-English bilingualism and their academic performance, the study did show that being a bilingual enables a Malay student to perform better in activities that assessed his/her English language ability. This reinforced the view that being bilingual has its advantages. Malay bilinguals have the advantage of having the added benefits associated with being proficient in English as a second language (L2) such as opportunities for scholarships to study abroad. Such is the situation in both Malaysia and Brunei. Acquiring an international language, such as English, can expose L2 learners to wider fields of knowledge and inculcate a more globalized world view that is associated with the use of English, as opposed to having a limited, regional one associated with the use of the Malay language.


English as the language of instruction for mathematics L2 learners should not inhibit or prevent teachers from using L1 when necessary. However, there are some teachers who use a lot of L1 un-necessarily when teaching mathematics, even for daily common instructions. If students do not get enough practice listening to, and using English to respond to questions orally and in the written form, they will not be able to do so during written examinations. They need to be given plenty of guided and independent practice to develop these competences and making sense of the language of mathematics and their concepts and symbols.


As mentioned in the UNESCO 2003 proposals and resolutions, early acquisition of a second language in addition to the mother tongue should be provided. In this global economy, when students leave school they should have opportunities to study and work in foreign lands. Even more than 2000 years ago, our ancestors were venturing into foreign lands to trade and barter. English is a useful international language to acquire. So are Mandarin (Chinese), French, German, Italian, Spanish, Dutch and others. UNESCO recommends having a working knowledge of three languages ‘which should represent the normal range of practical linguistic skills in the twenty-first century’ (p. 29).


In addition to code-switching, if mathematics is taught in English, it would be useful to repeat the teaching of key concepts in Malay or the vernacular subject for an hour or two outside of school hours, or in the form of co-curricula activities such as computer, mathematics or science club activities. Conversely, if the subjects are taught in Malay, the same could be done in English. Even until the 1980s, in some smaller towns in Malaysia, students went to a government school in the morning (to learn in Malay or English), and attended a Chinese school in the afternoon, that is if one is passionate about learning to excel. After all, many urban students nowadays attend tuition classes after school in Malaysia, Brunei, Singapore, Japan and South Korea. Students who cannot afford tuition classes should be able to benefit from extra lessons/activities in school to learn English, mathematics, science and technology after school in the language of their choice, or to prepare for international university entrance examinations.

School teachers and students in urban schools are already commonly using English in and outside the classroom, and in their homes. In government and vernacular schools in the rural areas, it would be beneficial to encourage a wider use of English and reading of English story books and other reading materials at home. Teachers should work in harmony with parents to ensure that students are motivated and helped to realize a satisfactory level of literacy related to their ability (Larking & Ahmad, 1997). Schools could help parents by:

· guiding them as to how they can supervise and assist with homework,

· encouraging them to read to their young children in Malay/English,

· listening regularly to their older children read and re-read passages of text,

· holding “open days” for parents to visit classrooms to see displays of children’s work and to see their children at work,

· helping teachers to develop better relationships with parents.

Even primary school children should read at home on a regular basis. Parents should be asked to listen regularly to their children reading and talk about what they have read. With internet access in school and maybe at home, students could be encouraged to set up blogs on the web and write about their lessons and readings. Work that they create or produce could be their own e-portfolios that they can build on over the years.     

Teaching-learning is a complex process. Understanding and the language factor are important. Language of instruction is a complex and critical issue involving the constitution, government policy, society, teachers and students. Research in Brunei shows that even Year 1 children can learn mathematics in English provided appropriate pedagogies are used and learning-challenged pupils are provided the additional guidance they need.

However, language remains one of the dominant factors that influence pupils’ poor performance in the subject, especially if questions are wordy and meant for first language users. Teachers need to provide L2 learners with lots of opportunities for guided and independent practice. This could be done as co-curricula activities. 

Teachers need to be competent in English and have the necessary pedagogical content knowledge of topics that they teach, and pedagogical reasoning. More time is also needed to actually explore mathematics activities with students. By letting pupils do the activities ‘physically’ and mentally, we can help them understand the lesson rather than them being passive learners where they just sit, watch and listen to what the teacher is doing and explaining.

With internet readily available in schools and at home, technology should not be regarded merely as a tool or a means to promote more democratic educational practices. Educational practices, use of language and cultural practices are inextricable. The way forward is to nurture and support fluency in English in mathematics in school and at home. Educators need to identify and collaborate with teachers on innovative initiatives already happening in some schools and classrooms. Such activities as mathematics clubs in English should be supported by administrators so that such successes can be documented and disseminated electronically to all stake-holders and interested parties via school websites and blogs, and students’ blogs or e-portfolios. Internet resources are in place already. This can then be the success story of the internet for educational purposes and English as the language of instruction for mathematics in all schools.

The culture of collaborative action research by teachers for teachers has been initiated in many countries including Brunei and the Southeast Asian region. Support from Ministry and school administrators need to be further developed. Key language issues and conceptual understanding that affect learning need further research. Principally, administrators, educators and teachers need to work together to develop and replicate strategies that can motivate and challenge all students. We need to find ways to challenge high achievers to be more independent and creative problem solvers. Conversely, we need to develop and share strategies that can help the learning-challenged develop knowledge and skills that prepare and start them off on their journey of life-long learning that is both meaningful and rewarding spiritually and physically.   
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