
ADOPTING  NEW STRATEGIES IN PROMOTING PUPILS LEARNING OF NUMBER SENSE AND MENTAL COMPUTATION IN PRIMARY SCHOOLS.

Introduction:

Background of the Problem

Number sense refers to a person’s general understanding of numbers and operations on numbers along with the ability and inclination to use this understanding in flexible ways in making mathematical judgments and to develop useful and efficient strategies for managing numerical situations. (McIntosh, et.al 1997). Many pupils have problems acquiring the skills which lead to correct and immediate responses for all the basic number facts. Wright (1994) investigated the three-year difference in children’s early number knowledge, involving some 4-year olds who have attained some level of number knowledge that others will not attain until they are 7 years old. ( Cockcroft, 1982 ).Wright  noted that  low-attaining children begin to develop strong negative attitudes to mathematics at an early age, suggesting that the negative attitudes result from children’s lack of understanding of mathematics and their frequently experienced failures in school mathematics.

Sowder (1988,p. 182)  defined mental computation as the process of carrying out arithmetic calculations without the aid of external devices.. It is generally claimed that mental computation do improve mental capability, speed of learners’ responses, learners’ memory power and retention. (Veloo & Hamdani, 2004 ). Veloo and Hamdani argued that most of the teaching methods and strategies aimed at developing number sense and mental computation are much out-dated and too difficult for most pupils to grasp. The examination factor and other related factors such as expectation from administrators and parents encouraged teachers to drill pupils into learning of rules and algorithms to score higher in tests and examinations without understanding.

The joint initiatives by the Ministry of Education and University Brunei Darussalam and The Curriculum Department intended to bring improvement to mathematics teaching and professional development by bringing new knowledge and skills to mathematics teachers in primary schools. The active mathematics in classroom (AMIC) project and the implementation of the new syllabus at primary school will motivate teachers to develop new ideas and ways of teaching mathematics. Pupils are expected to be actively involve and interested in their mathematics learning so that they will ultimately improve their achievement in mathematics.

The writer is interested in mental computation for several reasons. “Mental arithmetic” the previous term used in Brunei primary mathematics is one of the subset in mathematics. The later term called “mental computation” and “mental writing computation” have been introduced in the new Brunei primary mathematics for primary four.  Undoubted either mental arithmetic nor mental computation or mental writing computation, have been ignored by most teachers in mathematics instructions. There was no proper allocation of timetable for mental computation or the previous mental arithmetic in the Upper primary classes as the allocation of timetable for mental computation or ”Congak” in the lower primary classes. Thus less emphasized was given to mental arithmetic or mental computation as it termed nowadays at the upper primary classes. Through years of teaching mathematics to primary school pupils, it was found that pupils were exposed to traditional pen-and-paper algorithm. It was evident when children solved the mathematical problems. Children were not able to understand the number sense well, and they were rule bound when attempting mathematical problems.  From my teaching experience mental arithmetic was administered only during the mid year and the final year examination. This is because the marks for mental arithmetic of 10% are added to the total marks of mathematics I and mathematics II beside 10% for table.  From my previous visits to some primary schools, the trend in mathematics teaching has not changed. Teachers are worrying of to finish the syllabus before the mid year examination begins. A few of the teachers explained mental computation was carried out when there is ample time, This suggests mental computation is not always practiced.. Despite the new Brunei primary mathematics has stressed the importance of mental computation in children’s understanding of number sense and its value to the understanding of number operating mathematical problems, Teachers are still complacent with their old traditional algorithmic teaching. These teachers have difficulty to change their style of teaching as there are constraints in their teaching loads such as preparing children revisions and examinations..

Mental computation is still important in this age of high technology. The national Council for Teachers of Mathematics (NCTM) is calling for renewed emphasis on computational alternatives, including mental computation and estimation, as necessary strategies to complement advances in technology (Reys & Nohda, 1994; Shumway, 1994). In the past, the focus of primary mathematics computation has been the traditional pen and paper algorithm which emphasis on speed and accuracy. However, recent research has suggested that mental computation should play an important role in the number strands of mathematics curricula. (e.g, Cobb& Merkel, 1989; McIntosh, 1996; Reys & Barger, 1991; Sowder, 1990; Willis, 1990). There are reasons why mental computation should play an important role in number strands of mathematics curricula. They are: mental computation enables children to learn how numbers work, make decisions about procedures, and create strategies ( Reys, 1985; Sowder, 1990); mental computation promotes greater understanding of the structure of number and its properties (Reys, 1984), and it has an utilitarian purpose (Clarke & Kelly, 1989; Maier, 1977).  Mental computation is also the criteria task because it requires an exact answer and therefore reduces guessing and alleviates the difficulty of judging estimation. Importantly it assists the learner in making accurate self-appraisals of performance. Mental computation is an activity the student had to perform by himself/herself without the help from external devices, thus the correct answer is the product of one’s own internal process. Further, Kamii, Lewis, and Jones (1991) recommended that children should be free to formulate their own mental strategies, as understanding of algorithms is improved if children construct strategies in line with their own ways of thinking. McIntosh (1996) also agreed that teaching mental strategies the same as formal pen and paper strategies have been taught in the past is not the solution to the present lack of attention given to mental computation.

As mental computation is still important in this age of high technology, the mathematics curriculum places clear emphasis on mental computation as one of the components in mathematics, thus the new Brunei primary four  mathematics curriculum in 2006 features the teaching of estimation and mental computation. The new mathematics curriculum emphasized teachers to develop instructions which involve children active in learning through the use of a variety of representations. Teachers are also encouraged to develop the abilities to calculate both mentally and on paper. The assessment of mental computation of 10% will be added to the assessment of mathematics paper 1 and mathematics paper 2 in the final weighting marks for The “Penilaian Sekolah Rendah” (PSR) in 2008. (Curriculum Development Department, Ministry of Education, 2005). The importance of mental computation was identified in a variety of publications (e.g. Askew et al. 1997; Cockcroft 1982.  Because of its significance in learning mathematics, mental computation should be given daily and the rapid calculation should be frequent.  Important benefits of the development of mental computation in school have also been pointed out by reports in mathematics education such as the Mathematics Sciences Education Board, 1990; the Conference Board of Mathematical Sciences, 1989 and the National Council of Teachers of Mathematics, 1991.  Many researchers believe that mental computation is one of the best means of developing and deepening a student’s understanding of numbers and their properties. According to Baroody (1987),”mental arithmetic can serve to foster quantitative thinking, check written calculations and solve everyday problems.” Mental arithmetic can also lead to the discovery of patterns, properties and structure of the number system (Reys, 1984)

Mental computation forms an integral part of the mathematics syllabus with a specified time frame for its teaching and learning. However, in practice, there are cases where teachers are not able to implement planned aspects of school mathematics programme  as suggested in the syllabus. There are several contributing factors create variances between planned and implemented mathematics programmes that include (a) overloaded mathematics syllabus, (b) limited or inadequate time frame , (c) lack of adequate pedagogical content knowledge in mathematics by some teachers, (d) poor pupils’ mental computation skills, (e) insufficient instructional guidance for teachers. (f) Poor pupils’ academic performance (g) pupils’ “dyscalculia syndrome” defined as Special Education Programme (SENA) common in most primary schools. According to the statistic published by the Special Education unit there were about 325 pupils who were under the mathematics Remedial Education Programme (REP) in 2005 compared to a total of 193 pupils in 2002. The total is likely to increase every year. This suggests something has to be done by teachers in school about their mathematics teaching. 



