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Abstract

This research set out to study the implementation of the new intended Year 4 mathematics curriculum in Brunei Darussalam. In this study, PISA-adapted school questionnaires, TIMSS-adapted teacher questionnaires, PISA-adapted pupil questionnaires and interview, semi-structured interviews, and TIMSS 2007-adapted test questions were used to examine the implementation of the new Year 4 mathematics curriculum in ten primary schools in the Berakas-Lambak area. The adapted TIMSS-test was then compared with the pupils’ performance in their School Progress Assessment, SPA (School-based assessment, SBA, and school-based examination, SBE). 

Quantitative and qualitative data gathered from lesson observations were used to generate detailed perspectives about each of the nine lessons to characterise the practices of the ten intended skills in the implementation of the new year 4 mathematics curriculum in those classrooms. The findings revealed that all the teachers viewed SPA (SBA and SBE) as challenging and need a lot of time and preparation. The mathematics teachers expressed the need for more useful and relevant courses such as implementing SPN21 pedagogies that match their needs. More resources, for example, computers, internet access and teaching aids are also needed. Moreover the pupils were also not spending much time on their studies at home. Parental involvement, motivation and guidance seem to be inadequate at home. Though most of the teachers were able to implement the intended year 4 mathematics curriculum, the pupils did not perform as well in international level test items. 

Implementation of SPN21 mathematics in Berakas-Lambak primary schools is seen to be progressing positively though pupils’ problem-solving abilities could be further challenged. Some aspects of CPD, teaching and learning resources, and assessment could be further improved. The involvement of parents in their children’s learning could also be strengthened. 
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INTRODUCTION 



In Brunei, Mathematics is taught in English from Year 1 in the new National Education System for the 21st Century (SPN21) which provides Bruneian children with the new primary school mathematics curriculum. SPN21 mathematics aims to develop the ability to calculate, estimate and solve mathematical problems (Jabatan Perkembangan Kurikulum, 2008). This study investigated the implementation of the intended new Year 4 mathematics curriculum in primary schools in Brunei Darussalam.


SPN21 intends to provide a better mathematical foundation to enable the learners to be equipped with sufficient mathematical knowledge and skills that will serve them well both within the classroom and in the world at large (Jabatan Perkembangan Kurikulum, 2008). Thus the teacher’s role as an agent of change is significant in SPN21. As a result, the Ministry of Education has provided teachers with professional development workshops and briefing by officers from the Curriculum Development Department and the Department of Schools. Furthermore, there are ongoing professional development workshops at the university which can enhance teachers’ knowledge to be more effective mathematics teachers.


Every year schools are provided with new teaching resources which can be used by teachers for teaching. Furthermore, there are new textbooks and workbooks for mathematics from Singapore. They are attractive and colorful. The activities and exercises are interesting and challenging for pupils and useful for teachers. SPN21 also recommends that lessons should be more pupil-centred with pupils participating more actively in challenging group activities during lessons.


The ongoing Building Improvement of Schools and Infrastructure project (BISAI) a flagship effort under the Department of Estate Planning and Management, Ministry of Education, is intended to systematically and holistically improve the infrastructure of schools. It is a move towards providing schools with better facilities for teaching, learning and sports activities (Kementerian Pendidikan, 2007). Schools will be more conducive for pupil-centred teaching and learning. In SPN21, teachers should facilitate their classroom layout for better pupil–pupil, pupil-class and pupil-teacher quality interactions (Jabatan Perkembangan Kurikulum, 2008). Finally, most primary school teachers have been made aware of the intended SPN21 curricula changes to the mathematics curriculum, especially the teaching of the subject in English from Year 1. 

Teachers can teach more effectively with the innovative use of technology (Leong, 2008). Previously, teachers might use concrete and static manipulatives in their lessons. Nowadays, with the help of ICT, Bruneian teachers have unlimited access to a variety of mathematics information and interactive activities available on the internet. These can be accessed from the Ministry of Education website (www.moe.edu.gov.bn) and the STAR Mathematics teacher’s guide books 4A and 4B. Wang and O'Dwyer (2011) examined international trends in technology use and explored international patterns in how teacher-directed, student-use of technology is related to mathematics achievement. They conducted analyses to predict mathematics performance using measures of teacher-directed, student-use of technology and found the lack of relationship between technology use and mathematics performance. Looking across countries within the TIMSS 2003 and 2007 administrations, or across the two administrations within countries, they found that technology use was infrequently related to mathematics performance. This reinforced findings by Leong (2008) that how teachers and students use technology to explore mathematics and enhance interactions of quality teaching and learning are what matters. 

The new mathematics assessment includes assessment as learning, assessment for learning and assessment of learning. These three different approaches emphasize the roles of pupils to assess themselves and their peers. The roles of teachers and pupils in seeking and interpreting evidence are both formative and summative in nature. The new mathematics assessments are intended to provide accurate information about different aspects of children’s learning and reduce stress on summative assessment practices. Thus, teachers need to monitor pupils’ progress, assess readiness or new learning, obtain feedback on the success of particular approaches, identify areas of strengths and weaknesses, and plan effective lessons (Jabatan Perkembangan Kurikulum, JPK, 2008). In the old curriculum all Year 6 pupils had to take the Penilaian Sekolah Rendah (PSR) examination before they are promoted to the secondary school level. In the new mathematics curriculum, the overall examination mark is not only based on year six but it also includes year five SPA and special school-based mental computation.
Purpose of the Study

The purpose of the study was to investigate how well the intended mathematics curriculum of SPN21 is being implemented for Year 4 Mathematics and how well the pupils have learned Mathematics in Lambak-Berakas Schools. The intended aims and focus of the new mathematics curriculum as stated by Jabatan Perkembangan Kurikulum, (2008) are as follows.

1. Skills

2. Understanding

3. Stimulate pupils’ interest

4. Ability to interpret and communicate

5. Mathematics Processes

6. Mental Mathematics

7. Mathematics Activity (individual or group)

8. Mathematics Reasoning

9. Visualisation

10. Group work

The use of six modes of representations in mathematics is also suggested by the new curriculum. They are real life, concrete, diagram, verbal, technology and symbolic representations. This study also investigated if all the modes of representations are used effectively in mathematics lessons. McNergney and Herbert (1998) gave examples of instructional approaches such as teaching pupils how to learn through scaffolding and inquiry learning. These approaches are also recommended in the new mathematics curriculum and were investigated if they are practised by teachers. 

With these considerations in mind, this study sought to explore preliminary issues and challenges faced by schools, teachers and pupils in the teaching and learning of the new mathematics curriculum. Due to time and resource constraints, this study was also confined to a zone cluster of ten schools. The year 2009 marked the beginning of implementation of SPN21. The new mathematics curriculum focus on pupils’ ability to communicate findings and provide explanations. The curriculum also focus on providing pupils with skills and understanding, stimulate pupils’ interest in mathematics, ability to interpret and communicate mathematics ideas, develop an understanding in maths processes, ability to use mental maths, practice maths activities (individual and group work), make correct decisions using varied reasoning, and visualisation and group work. Therefore this study sought to evaluate the extent to which the Berakas-Lambak mathematics teachers are providing the vital knowledge and skills suggested by the new mathematics curriculum. In addition, this study examined pupils’ performance based on international adapted TIMSS test questions.


More specifically, this study sought to address the following research questions. 

1. How prepared are the teachers to implement the new intended curriculum for mathematics in Year 4? (What are the professional development courses that teachers have attended and how confident are they in implementing the new mathematics curriculum?)

2. How do the teachers implement the new mathematics curriculum in Year 4?  

3. How are pupils performing in the school-based assessment (SBA) and school-based examination (SBE) as well as in international-level types of test questions?

LITERATURE REVIEW

This study is an investigation of the implementation of the new mathematics curriculum in Brunei Darussalam. Kilpatrick (2009) explained that “curriculum” is derived from the Latin word for course or career which refers to actual experiences and not about intentions, but reality. McNergney and Herbert (1998) defined curriculum as knowledge and skills that schools are held accountable for helping students master the syllabus. They also revealed that the development of curriculum is driven by a variety of competing values and philosophies about goals, content, and organization of education programs. However, curriculum also refers to the experiences, both planned and unplanned, that enhance (and sometimes impede) the education and growth of students (Parkay, 1998).

According to McNergney and Herbert (1998) a curriculum has explicit, implicit, extra and integrated contents and elements. Teachers should adopt an interdisciplinary approach making connections across subject areas, use thematic approaches, and discuss and collaborate with other teachers. The new SPN21 mathematics curriculum 2009 has all these elements.

Mathematics Learning

High in the new intended mathematics curriculum are the roles of teachers in developing children’s mathematical thinking and reasoning, and problem-solving abilities through investigative/inquiry activities, and problem solving. Inquiry learning enables students to try to answer questions and solve problems based on facts and observations (McNergney & Herbert, 1998).
Reforms in mathematics curricula are more pedagogical in intent as in Brunei. Although some reformers aim at a greater inclusion of topics from applied mathematics in the curriculum, most efforts are aimed at getting students more actively involved in learning the mathematics by making the content more meaningful and engaging them in investigative work (Kilpatrick, 2009).

The aims and objectives of international contemporary mathematics curricula are complementary to the intended curriculum of Brunei which stress the following elements from the Brunei framework and guidelines for curriculum and assessment (Jabatan Perkembangan Kurikulum JPK, 2008). 


SPN21 aims to stimulate children’s interest in mathematics and encourage good learning habits, the ability to solve mathematical problems and think clearly and logically (Jabatan Perkembangan Kurikulum, 2008). According to TIMSS (1997) in nearly every country, an overwhelming majority of fourth graders reported that they like or strongly like mathematics and science. Boys and girls were equally positive. In addition, for time spent to study and do homework for normal school days, fourth grade students in most countries reported averaging approximately an hour in mathematics and between a half-hour and an hour studying science. Moreover, teachers in most countries reported that mathematics classes typically meet for three or four hours a week, on average.

In traditional teaching teachers (including in Brunei) teach and pupils listen without much interaction among them. This limits pupils’ involvement and communication. The new mathematics curriculum for year 4 emphasizes that the mathematics classroom should provide opportunities for pupils to read about, represent, view, write about, listen to and discuss mathematical ideas. In short, pupils need to communicate mathematical ideas clearly and effectively, orally and in writing. Communication helps children make connections among different representations of mathematical ideas, namely physical, pictorial, symbolic, graphic, verbal and mental representation (NCTM, 2000). Communication is also important for pupils to clarify, reinforce or modify their own thinking about mathematics or about the way a problem is solved. It is not enough to arrive at an answer. Pupils must be able to communicate effectively how this answer was obtained using mathematical terminology (Jabatan Perkembangan Kurikulum, 2008). 


Mental computation is a combination of mental strategies that enhances flexible thinking and number sense. Mental computation in the new curriculum in Brunei can help improve computation fluency because it emphasizes the mental processes involved in computation (Jabatan Perkembangan Kurikulum, 2008). Mental computation provides the basis for all estimation processes. Through estimation pupils determine approximate values of quantities and computation through the use of benchmarks or referents (Jabatan Perkembangan Kurikulum, 2008). In the teaching of computational estimation, the emphases should be on how, when, and what strategy to use when estimating or computing mentally (Jabatan Perkembangan Kurikulum, 2008). 


Collaborative learning is concerned with constructing meaning through interactions with others and is an effective teaching and learning strategy for encouraging the sharing of ideas and discussion. Current research in the UK suggest that the use of ICT (information and computer technology) can be particularly effective in supporting and encouraging collaborative learning and this is being encouraged by the Department for Education and Skills. In addition, it is useful in helping enhance language skills of bilingual pupils which is also the case in Brunei. Thus, the most effective uses of collaborative relationship are when teachers and learners co-regulate one another’s learning, offering support, whether working alone, in pairs or small groups that reflect the climate of community and shared problem solving (Woolfork, Malcolm, & Walkup, 2008).

Through mathematical reasoning in the new curriculum, pupils are able to think logically and make sense of mathematics. Mathematical reasoning fosters pupils to develop confidence in their ability to reason and justify (JPK, 2008). English (1997) defined reasoning as the transfer of structural information from one system, the base, to another system, the target. This transfer of knowledge is achieved through matching or mapping processes, which involved finding the relational correspondences between the two systems. Reasoning lies in children’s interpretation of concrete and pictorial/diagrammatic representation. Children use such reasoning as a source of hypotheses about unfamiliar situations, as a source of problem-solving operators and techniques, and as an aid to learning and transfer (English, 1997 p.4; Halford, 1991). In addition, mathematical reasoning also refers to the ability to analyse mathematical situations and construct logical arguments. It is a habit of mind that can be developed through the applications of mathematics in different contexts (Curriculum Planning and Development Division Singapore, 2006). In general, mathematical reasoning helps pupils to think logically and make sense of mathematics. This helps pupils to develop confidence in their abilities. 

Quality Teaching
Quality mathematics lessons as recommended in the new mathematics curriculum in Brunei should follow the six principles suggested by the National Council of Teachers of Mathematics, NCTM (2000), that is, school mathematics should address overarching themes of equity, curriculum, teaching, learning, assessment, and technology. In trying to achieve quality mathematics lessons teachers face many limitations. According to TIMSS (1997) in most countries, the factor that teachers mentioned most often as limiting how they teach mathematics and science was the challenge of catering to students of different academic abilities. Other limiting factors were a high student-teacher ratio, shortage of equipment for use in instruction, and the burden of dealing with disruptive students.

According to TIMSS (1997) the textbook was the major written source mathematics teachers used in deciding how to present a topic to their classes. In SPN21 new textbooks and workbooks for mathematics from Singapore are used. They are attractive and colorful. The activities and exercises are interesting and challenging for pupils and useful for teachers. On the other hand, TIMSS (1997) also stated that home factors, such as educational resources and books in the home, were strongly related to mathematics and science achievement in all participating countries.

The National Mathematics Advisory Panel of the United States (2008) in their final report stated that Mathematics teaching is an extraordinarily complex activity involving interactions among teachers, students, and the mathematics to be learned in real classrooms. It involves making choices about materials and tools to use, planning ways to group and interact with students of differing backgrounds and with differing interests and motivation. The Instructional Practices (IP) Task Group reported that "Different practices and approaches impact different kinds of outcomes, ranging from computational performance, to “real-world” problem solving, to identifying extraneous problem information, to long-term participation and interest in studying mathematics." In the light of such complexities, it is indeed daunting to try to identify the issues and challenges of implementation of the new Year 4 mathematics curriculum in Brunei.

METHODOLOGY 

 
This exploratory research investigated how Year 4 mathematics teachers in Brunei were implementing the new curriculum, the successes, issues and challenges facing teachers and schools. The implementation of the new mathematics curriculum was evaluated based on the ten elements highlighted in the Brunei curriculum, and performance of the pupils in the TIMSS-adapted test questions. This study is couched in design-based research methodology that is generative and transformative, and attempts to bridge theoretical research and educational practice in SPN21. Such motivation has been espoused by Castle and Aichele, 1994; Kelly, 2003; Leong, Chong, Abdullah and Clements, 2003; Leong and Ferrer, (1991); Siu (2010); and White, 1988. As succinctly expressed by Castle and Aichele (1994) researchers collaborating in such investigations can develop into self-directed professionals who are familiar with local contexts and culture, and search for answers from a need to know. They are then able to construct their own professional knowledge without having to borrow it from experts or imported consultants.   

Research Design

This study used mixed quantitative and qualitative research methods to answer the three research questions. The quantitative research design was used to gather descriptive data from the test and questionnaires (subjects measured once) to explore associations between variables. 

As with design-based research in education, this descriptive study attempted to bridge theory and practice and explored possibilities for creating innovative learning and teaching environments. These prospects for design-based research can also help develop theories of learning and instruction that are contextually based, and increase our capacity for educational innovation (Baumgartner, 2003; Kelly, 2003; McCandliss, Kalchman & Bryant, 2003); Shavelson, Phillips, Towne & Feuer, 2003).

This research design is a descriptive quantitative research design due to its exploratory nature in the early years of implementation of SPN21. The findings could be used to initiate single-case research designs that involve repeated, systematic measurement of various dependent variables before, during, and after the active manipulation of an independent variable, e.g., applying an SPN21-recommended intervention. Such single-case designs can provide a strong basis for establishing causal inferences (Kratochwill, Hitchcock, Horner, Levin, Odom, Rindskopf & Shadish, 2010). Single-case designs together with regression-discontinuity methods and randomized, controlled trials are now considered “gold standard” research by the U.S. Department of Education’s ‘What Works Clearinghouse’ (Sparks, 2010).     

Information was collected on the professional development courses that the teachers had attended, and how well they were implementing the new intended curriculum for mathematics in Year 4, including the issues and challenges they faced. Data on professional development courses for teachers on the new mathematics curriculum were collected from the teachers, schools and Ministry of Education. Qualitative data from interviews of teachers and pupils were used to indicate whether the teachers were implementing the recommended features of the new mathematics curriculum. The data were analysed to determine if the teachers were well-prepared and were implementing the new mathematics curriculum effectively, and pupils were learning mathematics effectively. These data were triangulated to report on the successes in implementation, and issues and challenges faced by pupils, teachers and schools.

In addition, TIMSS-adapted test questions and interview protocols based on PISA-adapted questionnaires for pupils, TIMSS-adapted questionnaires for teachers and PISA-adapted questionnaire for schools were used to collect quantitative data on pupils’ performance in mathematics. These data were analysed to investigate the factors that might affect the pupils’ performance and corroborate evidences of effectiveness of teaching and learning of the new mathematics curriculum. Pupils’ performance in the TIMSS-adapted test, school-based assessment (SBA) and school-based examination (SBE) were also compared within, between and among the ten classes in different schools.

The Sample

The pilot study involved Year 5 mathematics teachers and pupils. A total of 40 Year 5 pupils and two Year 5 mathematics teachers in Berakas-Lambak area were involved in the pilot study. In the pilot study, twenty Year 5 pupils from each of the two schools were involved in the pilot test. In this pilot study, twenty mixed-ability pupils were selected from all the Year 5 classes by the school teachers in each of the two different schools. The two schools were selected because they were more accessible.

The main study was conducted in ten schools in the Berakas-Lambak area. Ten mathematics teachers, one from each school, were involved in the study. In this main study, ten Year 4 classes of these teachers were involved. A few pupils with very special needs who were unable to read were excluded from the study. These ten schools had a total of 28 Year 4 classes and 768 pupil-subjects.

 
A pilot study was carried out in February-March 2010 in both primary schools SRDM and SRDML in the Berakas-Lambak area. Year 5 pupils were chosen because they had learned the new Year 4 mathematics curriculum in the previous year 2009. The current 2010 Year 4 pupils were only beginning to learn the Year 4 topics. The pilot study included TIMSS-adapted test questions and PISA-adapted questionnaires for pupils, TIMSS-adapted questionnaires for teachers and PISA-adapted questionnaire for school head-teachers. A total of forty Year 5 pupils and two Year 5 mathematics teachers in the Berakas-Lambak area were involved in the pilot study. The mixed-ability pupils selected by the teachers were from two different schools. In each of the two schools, one sample school questionnaire and one teacher questionnaire were administered. In total, the pilot study involved two schools, two teachers and 40 pupils. 

The TIMSS-adapted test questions included items on number, algebra, measurement, geometry, and data. The items were in four cognitive domains; knowing facts and procedure, using concepts, solving routine problems, and reasoning. A total of 25 questions were given for the test. The pupils were given 45 minutes to answer the test questions. All the test items were based on the Year 4 mathematics syllabus. The test results were analyzed using SPSS for Windows. The mean test score was 8.15 (24%) (SD=5.25). The reliability of the test was 0.79 for Cronbach's alpha, and 0.83 for split-half reliability coefficient. The pilot test questions were found to be reliable for this study.

In general, the SRDML class performed better with 27.86% mean (SD=16.24) compared to the SRDM class with 18.71% mean (SD=12.42). There was however greater variability of test scores in the SRDML sample. The test questions were found to be rather difficult for all the pupils. The results showed that the mathematics teacher in SRDM had a larger group of pupils to teach compared to SRDML with smaller groups of pupils. SRDM had 103 pupils in three classes and two mathematics teachers compared to SRDML with 60 pupils, three classes and two teachers.
Research Instruments

PISA 2006-adapted school questionnaires, TIMSS-adapted teacher questionnaires, PISA-adapted pupil questionnaires and interview, semi-structured interviews, and TIMSS 2007-adapted test questions were used to generate data for the study. The methods of collecting data were designed to answer the research questions on the teachers’ preparation to implement the new intended curriculum for mathematics in Year 4; the teachers’ implementation of the new mathematics curriculum in Year 4; and pupils’ performance in the school-based assessment (SBA) and school-based examination (SBE) as well as in the international-level types of test questions. 

The pilot and main studies used PISA 2006-adapted school questionnaires, TIMSS-adapted teacher questionnaires and PISA-adapted pupil questionnaires. These adapted questionnaires were intended for Year 4 mathematics teachers and school administrators. A total of ten Year 4 mathematics teachers from ten different schools in Berakas-Lambak were interviewed. The researcher recorded the interviews using a voice-recording device. The interview data were used together with the questionnaires to gather information which included courses attended by the teachers; how useful the courses were to help Year 4 mathematics teachers in implementing the new mathematics curriculum; how confident they were in implementing the new mathematics curriculum; what their teaching approaches were; their preparation in implementing the new mathematics curriculum; and challenges they faced.

The pupil interviews were intended for selected pupils. Ten pupils were interviewed (5 with high scores, and 5 with low scores). Items from the PISA 2006-adapted questionnaire for pupils were selected and used in interview. The interview data were used to determine the Year 4 mathematics teacher preparations and how they implemented the new Year 4 mathematics curriculum. 

RESULTS AND DISCUSSION

Ten teachers were involved in the study. One teacher had been teaching for 23 years, another had been teaching for 18 years, a few others were at the beginning of their careers between 5 to 7 years. Only one teacher had 4 years’ experience. In addition, four teachers were Diploma holders, four others were Bachelor degree holders, one was a Master degree holder and one a Certificate holder.

Teacher Questionnaire

The questionnaire was administered to ten Year 4 mathematics teachers in the ten primary schools. The mathematics curriculum features pupils are expected to learn are skills, understanding, interest, interpret and communicate, mathematics processes, mental mathematics, mathematics activity, reasoning, visualisation, and working in groups. The ten teachers rated the ten intended curricular features as very important, with a mean score of 8.6 out of a maximum rating of 10. Both self-rated teaching performance and pupil performance were rated lower than curricular importance. Pupil performance was lower or equal to teaching performance. All the teachers are in full agreement of the importance of the new curriculum expectations. They viewed that their own teaching performance and pupil performance could be further improved.

Teacher Interviews 

A semi-structured interview was conducted to evaluate how useful the courses were to assist Year 4 mathematics teachers in implementing the new mathematics curriculum; how confident they were in implementing the new mathematics curriculum; what their teaching approaches were; their preparations in implementing the new mathematics curriculum; and challenges they faced. In addition, the interviews were used to elicit implementation challenges and issues faced by the teachers. Four teachers from different schools were interviewed. 
All the teachers had attended the Active Mathematics in Classrooms (AMIC) for upper primary mathematics where they share classroom experiences in teaching certain difficult and important topics. This series of regular workshops and seminars was conducted by the Ministry of Education (MoE) by teachers for teachers to share their experiences in teaching certain difficult and important topics. All the four teachers viewed AMIC as useful, had a lot of activities to choose from and gave them a lot of confidence in teaching the topics. This collaborative project had been initiated jointly by MoE and the Sultan Hassanal Bolkiah Institute of Education (SHBIE) developing from the earlier Specialist Primary Mathematics and Science Teachers’ project (see Leong, Fatimah & Sainah, 1997) which was action research oriented and collaborative in nature. Participating teachers shared their lesson activities, work exercises and research findings in presentation sessions and in written reports published in newsletters.

All of the teachers interviewed had attended certain briefings, workshops and seminars relevant to SPN21. All of the teachers found the continual professional development (CPD) as informative, useful and relevant for teaching Mathematics. The Curriculum Development Department (CDD) seminar was mostly regarding the new curriculum, coping with new topics and activities, and understanding and knowledge on how to teach the new SPN21 syllabus. The activities were more on pupil-centred teaching and how to use concrete materials based on the questions.  

All the teachers who had attended the Primary Numeracy Initiative - Inservice Training (PNI-Inset) workshop viewed it as interesting, learner-centred and useful. The workshop helped teachers to cope with pupils’ problems in acquiring mathematical knowledge. Topics included mental computation and number sense, coping with pupils’ problems in mathematics, establishment of diagnostic tests, screening tests, mental computation test (MCT) and  games. 

How confident are teachers in implementing the new mathematics curriculum? 

All the four teachers viewed the workshops, briefings and seminars related to the implementation of the new Year 4 mathematics as useful. The scoring ranged from a low 1 to the highest, 10. In general, all the teachers viewed all the courses as interesting, useful and valuable and had developed their confidence in teaching Year 4 Mathematics. 

However, there appears to be teething problems with implementation of the new curriculum. Some aspects of SPN21 need to be clarified further. Most of the teachers were still not clear about the pedagogical aspects and handling of  the academically-challenged pupils.

Teachers stated that they need to prepare for the group work, SBA and SBE, and have to record the pupils’ work on each of them. They have to record the pupils' marks and also their attitude and their participation. Moreover, teaching resources were also inadequate (e.g., computers and projectors). In addition, the workbook is rather expensive and some pupils do not have the book. 
They explained that they try to assist pupils in different ways: by providing detailed step-by-step explanation; giving individual guidance, discussion with other teachers, and exploring alternative activities to help the pupils understand the topics. Two difficult topics mentioned are fractions and decimals.

The four teachers were asked to rate the degree of difficulty (0 to 10 – highest difficulty) they faced with the following aspects of instruction, namely, pupils, textbooks, workbooks, teaching and school progress assessment. The ratings were obtained during the interviews. SPA posed the highest difficulty in preparations, requiring a lot of work and time.

Teaching aids or teaching resources are important in teaching mathematics. The interviews revealed that teaching aids are still inadequate for teaching. Teachers had to buy some and made some on their own.  

Teaching mathematics in a foreign language (English) is a common issue in education today. English language is used in the new STAR textbook and workbook. The teacher interviews show that teachers are worried about the language barriers in teaching mathematics. Pupils quite often find it difficult to understand the questions in the mathematics workbook. Furthermore, the questions in the workbook are not enough, especially with fractions, and the questions are mostly using diagrams.  In addition, some questions from the workbook are not relevant especially in the topic about multiplication tables. 

All the interviewed teachers think that the textbook and workbook are interesting, very colorful and interest the pupils. The workbook is colorful with a lot of pictures and they have added some new challenges compared to the old textbooks, for example games, so most of the pupils like it. 

In terms of the cost, the new star workbook costs quite a lot, only half of the pupils are able to buy it. This is because of their family background and SES. As a result some teachers have to buy them the workbooks. In addition some schools also help the pupils who cannot afford to buy the workbooks.

All the teachers viewed the SPA and SBE as challenging and need a lot of preparation. Parental involvement could help the pupils’ attitudes to be more positive toward Mathematics and to achieve better outcomes. All the teachers agreed on the importance of providing mathematics teachers with more relevant and reliable courses. The Curriculum Development Department (CDD) and Universiti Brunei Darussalam (UBD) play important roles of providing more useful and relevant courses to the mathematics teachers. Furthermore, parents need to be briefed more often. In addition more resources, for example, computers and teaching aids need to be provided by the Ministry of Education. 

Implementation issues and challenges


Data from the lesson observations, teacher interviews and school questionnaire were analysed to provide information on how well the new curriculum was being implemented. Out of ten schools, nine lesson observations were completed. All the nine observations focused on Year 4 mathematics lessons from nine different schools in Berakas-Lambak. The researcher was unable to observe one of the lessons because the teacher was on maternity leave. Three of the observed lessons were about fractions, another three lessons observed were related to graph, two lessons observed were about division and one lesson was on multiplication.

Based on the lesson observation checklist the frequency of occurrences of the following events taking place every 20-minute interval of a 60 minute lesson was scored to determine the attention devoted to each of the recommended curriculum features in SPN21 mathematics. A 20-minute interval was used to parallel the beginning, middle and end parts of a 60-minute lesson. For each interval an event could be checked twice as occurring. This means that a certain event could be scored 6 times in a lesson. Since nine teachers were observed, the maximum score for each event would be 54. 

In all lessons the first author observed that the majority of teachers used relevant methods and pedagogical skills appropriate for SPN21 mathematics teaching. A majority of them were able to implement the new mathematics curriculum for Year 4 as intended. 

High frequency occurrences of all the recommended activities for teachers and learners in SPN21 mathematics lessons were recorded. The frequency scores for mental mathematics, visualization and group work were somewhat lower (less than 50% of 54 possible occurrences) than the others because they mostly occurred during the beginning of a lesson.

A school questionnaire was administered to ten head teachers in the ten government primary schools involved in the study. There were 2493 boys and 2392 girls enrolled in the ten schools. There were 101 more boys than girls. Only one of the schools reported that the pupils were streamed into classes based on their performance in all the subjects. All the school teachers were trained certified teachers. One of the schools reported that they did not have enough computers which have access to the internet. Six of the schools responded that they did not have enough qualified mathematics teachers to teach in English. Eight schools reported that they did not have adequate working computers for instruction. Parents in all the ten schools showed concern about the achievement of their children. So teachers in the schools have to constantly strive to prepare their pupils to perform well in their school tests and examinations. 

Pupils’ performance in the new curriculum

In the most recent Student Progress Assessment (SPA) for mathematics two students were identified as showing little progress, scoring 25 and 48 percentage points. Eight pupils scored 60 to 69 percent. Twenty-four pupils scored percentages between 70 to 89 percent. Thirteen pupils scored 90% and above, the highest score being 97 percent. Generally, the pupils were showing good progress in their studies. 

TIMSS-adapted test questions which included items on number, algebra, measurement, geometry, and data was administered to the same 50 pupils from two of the schools. The test items are in four cognitive domains; knowing facts and procedure, using concepts, solving routine problems, and reasoning. A total of 25 questions and 34 marks were given for the test. The pupils were given 45 minutes to answer the test questions. All the test items were based on the Year 4 mathematics syllabus. The test results were analyzed using SPSS for Windows. The mean score was 5.5/25 items (22%). The pupils did not perform well in this challenging TIMSS test. 

Table 1 shows no pupil was able to answer correctly questions 1, 6, 9 and 17. These very difficult questions were about decimal-fraction conversion, multiplication concept, perimeter concept of rectangle, and unit-volume measure. On the other hand, many pupils were able to answer question 16 which was on shading a fraction on a boxed figure. Sixty-four percent of the pupils were able to answer question 16 correctly, that is 32 out of 50 pupils. The teachers had stated that fraction and decimals are difficult topics in Year 4 mathematics. Their statements were relevant to the test as the results show that all of the pupils were unable to answer question number 1 about decimal-fraction (see Leong, Fatimah & Sainah, 1997).

Pupils’ performance in the school-based assessment (SBA) and school-based examination (SBE) were correlated to their performance in the international-level type of test questions, Pearson correlation, r = 0.42, significance (2-tailed) = 0.003. Although the pupils were showing good progress in school mathematics, their level of performance according to international standards is quite low. The pupils were not able to perform well in challenging word problems in English. The weakness could be in both the content knowledge in solving mathematics problems, and understanding the problems written in English (Parmjit, Arba & Teoh, 2010; Leong, et al., 2003). 

Table 1
Descriptive Statistics for Adapted TIMSS Test Results

	
	N
	Mean
	Std. Deviation

	Q1
	50
	.00
	.00

	Q2
	50
	.24
	.43

	Q3
	50
	.34
	.48

	Q4
	50
	.34
	.48

	Q5
	50
	.40
	.50

	Q6
	50
	.00
	.00

	Q7
	50
	.24
	.43

	Q8
	50
	.54
	.50

	Q9
	50
	.00
	.00

	Q10
	50
	.20
	.61

	Q11
	50
	.20
	.40

	Q12
	50
	.14
	.35

	Q13
	50
	.02
	.14

	Q14
	50
	.14
	.35

	Q15
	50
	.04
	.20

	Q16
	50
	.64
	.49

	Q17
	50
	.00
	.00

	Q18
	50
	.46
	.50

	Q19
	50
	.16
	.55

	Q20
	50
	.54
	.89

	Q21
	50
	.06
	.24

	Q22
	50
	.26
	.44

	Q23
	50
	.20
	.40

	Q24
	50
	.16
	.55

	Q25
	50
	.22
	.42


Pupil Interviews

In the pilot test, the pupils were unable to provide sufficient information on the questionnaires. Thus, the pupil interviews were conducted for selected pupils to collect more information. Ten pupils were interviewed (5 with high scores, and 5 with low scores). Appropriate items from the PISA 2006-adapted questionnaire for pupils were selected and used in the interview.


The pupil interviews revealed that their parents were working in lower income employment. Six mothers were housewives, one a clerk, one cashier, one working as a librarian and one a religious teacher. All the parents neither had diploma nor degree. At home, all of the pupils only speak Malay. Three of the five high performing pupils' parents had proper jobs. All the mothers of the lower performing pupils were housewives. Both the parents of one of the low performing pupils did not have a proper job. It is likely that the pupils' SES could be a factor that influences pupils' performance. Stacey (2009) has reported that students from families with a more advantaged socio-economic background perform better than others (a consistent finding in surveys). In Brunei, primary school pupils from higher socio-economic background are enrolled in non-government schools and they achieve higher scores in the year 6 public examination.
The pupil interviews revealed that all of them spent six or more hours a week for regular mathematics lessons in their schools. But the pupils spent less than two hours a week for both out-of school time lessons in mathematics and study or homework in mathematics by themselves. None of them had any type of out-of-school-time lesson (tuition). Parental involvement and commitment appear to be important in promoting positive outcomes for their children’s education achievement. One pupil did not appear to spend any time learning at home or doing homework. 

CONCLUSION

According to the Minister of Education Brunei, Pehin Orang Kaya Seri Kerna Dato Seri Setia Hj Abu Bakar bin Apong, teachers play an important role to help the pupils. Hence teachers’ continual professional development (CPD) are important to raise the quality of teachers (Zareena, 2010). This statement shows that the Ministry of Education, Brunei is planning to improve the quality of teaching in Brunei by providing the teachers with more relevant CPD. This aside, teachers need to be more creative. When commercial teaching aids are inadequate, improvised resources from recycled material could be used. Although parents in all the ten schools show concern about the achievement of their children, there was no evidence that pupils were spending enough time at home on their studies. Parental involvement, motivation and guidance are very important for children to excel in their studies. Teachers and schools cannot do it alone.

Adequacy of workbooks, teaching aids and integration of ICT in teaching could help to minimize learning difficulties. The integration of Information, Communication and Technology (ICT) is an important issue in learning societies and in SPN21. In Brunei, the Ministry of Education spent millions of dollars on the development of ICT. Their efforts were clearly documented when Yang Berhormat Pehin Orang Kaya Seri Kerna Dato Seri Setia Haji Abu Bakar Bin Apong, the Brunei Minister of Education, highlighted the importance of ICT as a priority in the 21st Century National Education System (SPN21) during the opening of the 13th Southeast Asian Ministers of Education Organisation Regional Open Learning Centre (Seamolec). The Minister acknowledged the need to optimise the existing infrastructure by developing more sophisticated courseware, linking database in schools, maintaining and upgrading hardware and extending networking facilities (Rasidah, 2010). Moreover, instructional resources and facilities need to be further improved in order for teachers to be better able to implement the new curriculum and raise the level of achievement of all pupils (see Leong, 2006, 2008).

Although all the pupils found it easy to understand the mathematics taught, they were less confident of doing well and getting correct answers. The pupils appear to be able to understand new ideas in school mathematics easily and show good progress in learning mathematics as seen in their school SPA results. This was not the case with TIMSS test items. Language could be the main problem they face in answering international-level mathematics word problems in English, especially if the problems are too wordy and meant for first language learners in their contexts. Large amounts of funds were used to obtain similar results from the Australian Council for Education Research (ACER) in 2008 to measure the literacy and numeracy level in primary and secondary schools. It concluded then that 75 percent of pupils in Year 4 and 40 percent in Year 6, had only basic literacy skills (Minister of Education Pehin Orang Kaya Seri Kerna Dato Seri Setia Hj Abu Bakar bin Apong (Zareena, 2010). Could this be for first language, second, or third language users?
Parental involvement, motivation and guidance are very important for children to excel in their studies. Parents who do not have the necessary academic background may not be able to provide the kind of support and guidance needed by their children. The pupils were also not spending enough time on their studies at home. Consistent independent practice at school and at home is necessary for pupils to do well in mathematics. Thus home-learning activities could be one of the methods to be used as parental guidance to involve them in their children's studies. Research has shown that home-learning activities have positive effects for educators, parents and the pupils where parents are concerned about their children's education (Smith, 1993). Research indicates that parents influence their children's education and that involving parents has a positive influence on achievement (Brock & Dodd, 1994; Kokoski & Downing-Leffler, 1995). Parents report being excited about the time they spend with their children participating in home-learning activities (Kokoski & Patton, 1997). They were also found to enjoy reading stories to their children (McNeill & Fowler 1996). Some countries such as Finland, Japan, South Korea, Hongkong-China and Singapore have been able to excel in TIMSS and PISA in different ways. Some attribute their success to teacher quality, salaries, structured curriculum and text books, an autonomous school system, and detailed lesson plans (see Stacey, 2010). 

Schools should send teachers who really need the CPD on more appropriate and specific courses. Teachers who attend the seminars and workshops are required to share their knowledge with colleagues in their own schools. Such school-based CPD should continue with probably teachers trying out some of the new ideas in teaching. Both the textbooks and workbooks are from two publishers in Singapore. They have been found to be rather expensive for some pupils and parents. Locally published books could be cheaper. They need not be using too many high quality colour pictures. In fact, online books and other resources would be even more economical and they can be easily revised frequently, libraries in the world are going digital and can be online. Bilingual versions could also be made available for the benefit of those who need them, especially the workbook for activities that are more abstract in nature. These avenues should be researched by teachers and educators to develop suitable local resources. There have been many teaching and learning materials developed by teachers and educators over the years. Selected quality resources from AMIC in Brunei could be trialed and compiled online for use by schools, teachers and pupils.


Integration of ICT in mathematics may involve the use of more effective and informative software, such as those provided by BECTA in the UK and the National Library of Virtual Manipulatives in USA. Prior research in Germany using the teaching software “Mathematikus 1” (Lorenz, 2000 cited in Ladel, 2006) showed the role of computers as effective visual tools to promote independent work and study. Computers, cooperation, communication, trouble-shooting, goals, motivation and commitment, effect of mathematical learning, mathematical subjects, teams, efficiency of teams, and animation are generally beneficial in elementary school mathematics lessons (Ladel, 2006). Thus suitable and useful software need to be resourced for more effective lessons. In addition, the use of Apple iPod and iPad are additional ways to enhance and promote pupil-centred learning. Some applications in those devices can be very useful for literacy and numeracy. These alternative technologies could be used to address problems raised by the Minister of Education in Brunei. As reported by Leong and Ganske (2007) Centres of Excellence are needed to handle innovations or study aspects of the IT resource system in an intensive way in Brunei.


The growing issues on parental involvement and partnership on homework are becoming more interesting in Brunei. The main reason is simply because the 21st Century National Education System (SPN21) emphasizes homework as part of the Student Progress Assessment (SPA). Instead of using paper-and pencil tasks it can be transformed to hands-on activities, and the introduction of the ‘backpack’ concept is one such creative method. These backpacks are "mobile learning centers" (Kokoski & Downing-Leffler 1995, p. 37). They usually contain several activities centered on a theme or concept. Activities create a cooperative learning environment for the child and parents (Kokoski & Patton, 1997). The backpack contains a letter for parents, inventory list, evaluation form, and directions for each of the activities. Materials needed to complete the activities are included (Kokoski & Downing-Leffler, 1995; Kokoski & Patton, 1997). Activities such as ‘Critter Watch’, ‘Bubble Fun’, and ‘There's a Fungus Among Us’ were developed to encourage inquiry based learning and to promote adult-child discussions. 


CPD workshops could be provided for teachers for guidance on authentic and appropriate assessments suitable for a range of learner abilities with ‘must do’, ‘should do’ and ‘could do’ assessment tasks. Policy-makers, administrators, educators and teachers in Brunei should be cognizant of the National Mathematics Advisory Panel (2008) recommendation that there is no one ideal approach to teaching mathematics; the students, the mathematical goals, the teacher’s background and strengths, and the instructional context, all matter. Their findings do suggest that it is especially important to: 

· monitor what students understand and are able to do mathematically;

· design instruction that responds to students’ strengths and weaknesses based on research when it is available; and 

· employ instructional approaches and tools that are best suited to the mathematical goals, recognizing that a deliberate and conscious mix of strategies will be needed.

Also, it is important for teachers, teacher educators, school administrators, and the public to understand the importance of helping to formulate research questions and to participate in single-case designs, regression-discontinuity methods and randomized, controlled trials now considered “gold standard” research by the U.S. Department of Education’s ‘What Works Clearinghouse’ (Sparks, 2010).     
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