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[[ Abstract }}

The present study aims to investigate relationship between working memory and
achievement in mathematics. The investigator had employed descriptive survey method and used
Proportionate stratified random sampling technique to draw the sample. The sample consists of
300 ninth standard students from English medium schools in Puducherry. Sandardized
instrument, namely digits backward test (DBT- WISC-111 UK, 1992) for working memory and self
constructed Mathematics Diagnostic cum Achievement Test (MDAT) were used to collect data.
Mean, standard deviation and correlation were the statistics used to analyse the data. High
working memory capacity students had significantly performed well in mathematics than low

working memory capacity students.
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“It is necessary to look at what students could well, instead of seeing

What they could not do”- (Gardener,1983)

Mathematics is a universalglaage, the gate way for all knowledge and way of
thinking which all need to make sense of the warld an important for some other subjects for
solving many world problems. Mathematics providae bpportunity to all the students to
develop their understanding, concentration, and omgmthinking power, problem solving
capacity, decision making, logical & reasoning poasong the learners which are the essential
requirement of the technological world we live ahé hold relation to many careers. Such a
wonderful subject can be learn, enjoy and appleckal life only when it is understand properly.
A meaningful learning of any concept is the base etter understanding ; but students in
mathematics classroom face many difficulties duethte lack of meaningful learning or
understanding and these difficulties create matiiemghobia in the minds of the learners
though the study of mathematics holds a central irokeducation systeriVorking memory acts
as an important factor for understanding individddferences in mathematics achievement
among children. In mathematics class to solve demaatics problem student require to hold the
information in working memory and retrieve the atirdormation from long term memory and
should related to the required problem. The matugoof this paper is to investigate relationship
between working memory and achievement in mathesiand the ways to overcome limitations

to liberate mathematics learning.
WORKING MEMORY

Working memory capacity is a system influences wtdeding in conceptual areas
(Dalal Alenezi 2008) and responsible for providtegiporary storage and manipulation required
for any mental process, and its role in learninghmaatics cannot be neglected. This is where

thinking, understanding and problem solving (ingénuine sense) take place.

According to Johnstone (1984), working memory ibatt part of the brain where we hold
information, work upon it, organize it, and shapebefore storing it in long-term memory for
further use.”The working memory space is very limited in termh$aoth its capacity (amount of
information it can hold) and its duration (length tome it can hold information).Working

memory capacity is the controlling factor in undeansling and the conscious part of the mind
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that is holding ideas and facts while it thinks @ibthem. It is a shared holding and thinking
space where new information coming through the g@ron filter consciously interacts with
itself and with information drawn from the longi#termemory store in order to make sense.
Johnstone (1997).

High working memory capacity students tends slightly to:

* Understand mathematics ideas easily

» Think they are good in mathematics;

* Think that every one should study mathematics aoiséary school;
e Think mathematics is useful subject.

Low working memory students tend

» slightly to feel they are short of time during tin@thematics examinations;

* They make many mistakes and cannot remember hdw teings. (Dalal Alenezi 2008).

Influences of Working Memory in Mathematics Achieneent: Literature Review

Low working memory students are less likely to aseect memory recovery to solve
arithmetic tasks; Count more slowly and inaccuyettean children with normal ability.
(Geary et.al, 1991; Bull & Johnston, 1997). Have weak or incortgplaetworks of
number facts in long term memory (Geatyl, 1991; Hitch & McAuely, 1991).

Low working memory students typically perform pgooin measures of phonological loop
function (Hitch & McAuely, 1991)

* Christou,( 2001) found a collapse in studentsfgrerance in solving algebra problems
when the questions demanded more capacity thaivtinlking memory capacity of the
student found high correlation between achievemantmathematics and working
memory capacity (r =0.4, p < 0.001).

* Alenezi, (2008) found students with high workingmey capacity perform better in
mathematics than those with lower working memoracity.

» Johnstone (1980) showed that a sudden drop inetdr@dr's performance was apparent
when any task load exceeded the upper limit ofdhmer’s working memory capacity.

Significance of the study
This study is important because it will help tltieationists and teachers to understand
better individual differences working memory amostgdents, recognize the most important
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crucial factor which act as predictors for matheosatachievement and to modify their

instructional strategies to suit the minds of gerhers.

Objectives

« The present study aims to investigate relationgbgbween working memory and

achievement in mathematics.

Hypotheses

* There is no significant relationship between wogkimemory and achievement in

mathematics.

Limitations of the study

In this study the participants comprised of standard 1X students of English

medium high schools in Puducherry only.

Methodology

In this study descriptive research design was a&dbpt This involved collection of
guantitative and qualitative data in an attempanewer the research questions. In this section
sample, variables, tools and data collection promedre presented. Normative Survey Method

was adopted for data collection.

Sample and Sample procedures

The Proportionate stratified random sampling tegh@iwas used to select 300 ninth
standard respondents from Six English medium sshed each of government, aided and

private.

Variables of the study
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Independent variable: Student’s performance in erattics
Dependent variable: Students working memory space
Tool used

Mathematics Achievement Test

This test was piloted on 300 ninth standard stuglefihe achievement test for
mathematics consisting of 188 items was developgdhk researcher and administered to
determine the students’ achievement on mathema@iostent reliability and validity for this
achievement test were ascertained with the hetwofprofessors, eight assistant professors and
two mathematics teachers in education having akbiveyears of experience in teaching
mathematics. The help of four mathematics teacheusiently teaching ninth standard in
government schools were also utilized. Thus, tis¢ t®@ assess achievement consisted of 188

items.

Digit Span Backward Test for Working Memory:

To measure working memory space for every samg sipan backward test (DBT) in
Wechsler Intelligence Scale for Children—3rd UK tigai (WISC-III UK) (1992) was used .In
this test the researcher reads a series of nungggresces to the child at the rate of one per
second, and the child is required to repeat eaghesee in the reverse order. Two tasks are
given for each number of digits. Discontinue digesckward after failure on both the trails of
any item .When students fail to recall both setawhbers containing the same number of digits
the previous level was taken to represent the wgrkiemory. The sample of the students were
divide into three groups namely who succeed to rebee reverse up to 3 digits were named as
low working memory capacity,4,5digits were namedrdasrmediate working memory and 6,7

were named as high working memory capacity.

Data collection

This study was conducted during the academic y@4R2 2o 2013 in six different English

medium schools (2 each of government, aided anéte). In this study two instrument namely
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digits backward test (DBT) for working memory anchtilematics Achievement Test (MAT)
were used to collect data. In this study propogtely 50 students from Six English medium
schools - 2 each of government, aided and privdtiechwvere selected. Totally participants of

this study were 300 ninth standard students.

Administration of the instrument:

Researcher gives oral description alboetaim of the study; procedures of the test in
front of all the candidates to familiar with thejettives of the study, before providing the
instruments. After that, students were instructecedy with pen and pencil the data sheets and
mathematics achievement test were distributed esglbnses. They were given ample time to go
over the questionnaire items and answer them. Tineuestionnaire was collected back. After
that individual test DBT was conducted and the masps were recorded.

Data analysis, findings and discussion

The findings of the study are presented in Table-1. Findings were analyzed
through SPSS 17.0 program. Mean, standard deviation and correlation were used to
obtain the result.

Table — 1: Relationship between Mathematics achiewgent and Working memory

Working memory Number of | Percentage | Mean score in Mathematics
space students Achievement Test

Low - digits 2,3 95 31.6% 52.87
Intermediate - digits 4,5 144 48% 108.13

High - digits,6,7 61 20.4% 147
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scatter Diagram: Mathematics Achievement & Working Memory
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The finding of the study reveals that mathematiedsggmance was related to measure working
memory capacity. The value obtained using Pearsmiupt correlation was 0.883, significant at
p<0.01 .This correlation can be illustrated in sieattered table. It can be seen that high working
memory capacity students perform better in mathes#tan those with lower working memory

capacity.
Overcoming Working Memory Limitations

Working memory problems are identified as important learner factor causes
learning difficulty. If we want to help learner'§fective strategies like Recitation method, whole
part methods, spaced and unspaced methods shoattbpted to minimize the working memory
demands in the classroom activities. There aredace working memory demands and achieve
success in learning situations. Cognitive load theecognizes three methods that can help
students to accommodate the limitations of workmgmory (Eggan & Kauchak, 2007):

Chunking, Automaticity, Dual processing.
Conclusion

By understanding learners working memory capatégchers can encourage their
student’s strength and capability. Also studenth&ir turn can develop positive attitude towards
life and become more successful and enterprisirtheir path of human resource development.
Instead of neglecting low achieved students teacheust try to diagnose the weakness in
mathematics with understanding working memory legéltheir students and practice the

different methods like chunking, automaticity angbdprocess to liberate mathematics learning.
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