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Abstract: Working memory is the ability to keep informatioorent in mind for a short period, while
using this information for the task at hand. Ithe ‘workbench’ the ‘screen’ of computer where euatr
thinking takes place. Students with working memdifficulties take a much longer time to process
information. They are unable to cope with timedwots and fast presentation of information. Aseault,
they often end up abandoning the activities alletbgr out of frustration. Research studies conducte
previously point to that in general working memavgs linked with academic achievement. In Pakistan,
perhaps little research has yet been done in tbid. fThe study was therefore; designed as working
memory and academic achievement of science uniyessidents. The main objectives of the study were,
to find out difference in working memory of maledafemale university science students and difference
among working memory and academic achievement.pbipellation of the study comprised of 300 male
and female students studying in universities ofilyrPakistan. The sample consisted of 150 malel&fd
female students of universities selected throughtistage sampling procedure. In order to measure
working memory of students, questionnaire was ugeademic achievement of students was measured
through their university results. The results of study revealed no gender difference. Both mate an
female were found to be equal in working memory academic achievement.
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1. Introduction

Working memory is used to be called short-term mmmb was redefined to focus on its functionality
rather than its duration. Some cognitive psychdatsgihowever, differentiate between working andtsho
term memory. They see short-term memory as involwéth the brief storage of information, while
working memory is involved with both storing and m@ulating information. Working memory can be
thought of as the equivalent of being mentally malilt refers to the temporary workspace where we
manipulate and process information. No one phydmzdtion in the brain appears to be responsibte fo
creating the capacity of working memory. But sel/paats of the brain seem to contribute to thisnitige
structure (Goldstein, 2010). Working memory is eleéerized by a small capacity. It can hold aroung f
elements of new information at one time. Becauamlag experiences typically involve new informatio
the capacity of working memory makes it difficult assimilate more than around four bits of infoliorat
simultaneously. The capacity of working memory defseon the category of the elements or chunks as
well as their features. For example, we can holdendiigits in working memory than letters and mdrers
words than long words. The limitations on workingmory disappear when working with information
from long-term memory (permanent storage) becahse information is organized into schemata.
Schemata are higher order structures made up dipfeutlements that help to reduce the overload on
working memory (Gog et.al, 2005).Working memorythe ability to hold information in head and
manipulate it mentally. We use this mental workgpaben adding up two numbers spoken to us by some-
one else without being able to use pen and paparcatculator. Children at school need this menuora
daily basis for a variety of tasks such as folloyvbeachers’ instructions or remembering senterioeg t
have been asked to write down ( Alloway, 2010) Vilmgkmemory is a tool used by everyone to help us
perform efficiently and effectively in all aspedtour lives. This essential tool is defined as abdity to
maintain and manipulate information in the mind &ibrief period of time, often termed, “short-term
memory” (Beer, et.al, 2010). Working memory is msgble for temporarily maintaining and
manipulating information during cognitive activiiBaddeley, 2002). It has been found to be closely
related to a wide range of high-level cognitivelitibs such as reasoning, problem-solving, andnliear.In
addition, WM is related to academic achievementhien domain of reading, writing (Abu-Rabia, 2003).
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Working memory is the ability to actively hold infoation in the mind needed to do complex tasks sigch
reasoning, comprehension and learning. Working nmgrtessks are those that require the goal-oriented
active monitoring or manipulation of information behaviors in the face of interfering processes and
distractions. The cognitive processes involvedudel the_executive and attention control_of shartite
memory which provide for the interim integratiomopessing, disposal, and retrieval of information.
Working memory is a theoretical concept centrahkiotcognitive psychology and neuroscience (Maztine
2000). Working memory is a vital ability for stogrshort-term information, words and meanings (Rig€on
Cleary, 2003). Research into working memory measarstudent's capacity to acquire knowledge rather
than measuring what the student has already legisimvay, 2011). This is important because it can
predict outcomes independently from the stude®'qAlloway, 2011). There is considerable anecdotal
evidence that passing examinations in science tstm® same as understanding the subject. At the
university level, for example, Haghanikar (20033téel the understanding of students who had recently
passed an examination in positional astronomy legqmting them with a series of simple tasks nepgssa
for finding one’s location on Earth (as when shipgked on a desert island). Their performance was, po
showing that, while they were comfortable with thee of the formulae and co-ordinate systems of
spherical astronomy, they had little understandihijow these were related to observations of thesw
stars. On the other hand, some areas of sciengectlare notoriously fragile. Special relativigy one
such. It is often observed that one year’s classatado the problems set by last year's lecturspite the
complete identity of the material taught. Evidentlye students’ understanding is poorly developed a
even small differences in problem style or pred@macan cause trouble. Understanding is not easy t
define. It seems to have rather different meaningdifferent contexts. In science, at least, thquigh
understand something normally means that you carhsg to answer any question you may be asked
(which is not the same as actually answering é@yardless of the direction from which it comes. Whe
confronted with a question that you cannot see tmwackle, your understanding has been challenged.
However, this is not merely a didactic issue. Soéeitself progresses by uncovering gaps in undeaistg
through the asking of challenging questions.

1.2 Working memory and science education

Research in science education has referred toalimits in information processing resulting from tbot
mental capacity and working memory capacity. Merdapacity is often conceptualized within the
framework of the theory of constructive operatdtewever, the cognitive resources underlying working
memory are not well specified within the contexsoifence education.

Research demonstrates that individual differencegarking memory capacity may account for differesic
in performance of information processing taske likading and note-taking. In studies with childtapnse
who have a poor ability to store material over foperiods of time (difficulties with working memaorfail
to progress normally in tasks related to literagy.individual’s developmental age and level of exise
probably account for differences in working memdfgr example, facilitating learning can be helgtr
novices but detrimental to experts. $&mvice versus Expert Design Strategies

Research in psychology has revealed that scoregodking memory tasks are a useful predictor
of a number of cognitive skills. For example, ssoaee significantly correlated with performancetasks
of comprehension, counting, arithmetic, and reaspfiDeStefano & LeFevre, 2004) Scores also senee as
useful predictor of children’s attainment in nabcurriculum assessments of English, mathemadicd,
science ( St Clair-Thompson & Gathercole, 2006)seRech exploring relationships between scores on
working memory tasks and problem solving in sciefm®vever, has revealed mixed results. Roth (1990)
found that working memory was significantly relatim scores on science exams, and more so than
performance on the figural intersection test .HosveWaquero et al. (1996) found that listening Hedial
not significantly predict science attainment, andgested that this was a result of listening rewailbeing
sufficiently cognitively demanding to predict prebi solving (for similar arguments St Clair-Thompson
2007).
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Although researchers have referred to the workirggnory overload hypothesis in relation to
science attainment associations between workingangand science have not been interpreted withén th
context of the multiple component model of workimgmory. Links between the phonological loop and
visual-spatial sketchpad and science have alstoym explored.

1.3 Implicationsfor education
The Pascual- Leone approach to information prosgssharacterizes performance in science is due to
limitations in mental capacity. However, it doed poovide an understanding of the cognitive resesirc
underlying mental capacity. In contrast, researctoithe multiple-component model of working memory
(Baddeley, 2000) is vast and the functions ofitiscemponents are relatively well specified. Thetiplg-
component model suggests that cognitive performaniomited by a number of abilities storage capesij
processing efficiency, the ability to combine sgmaand processing, the ability to inhibit irrelevan
information the quality of knowledge representatioand the ability to use efficient strategies. 9 the
multiple-component model of working memory may pdavdetailed implications for educational practice
(Dunlosky, et,al, 2007).The working memory demaradsclassroom activities can be reduced by
minimizing processing requirements. This can ineodimplifying the language used in tests of problem
solving, reducing the use of technical languagej @rcreasing the meaningfulness and degree of
familiarity of material to be processed. The steratemands of classroom tasks can be reduced by
restructuring multiple step tasks into separateepreshdent steps, using external memory aids, and
frequently repeating important information (Gattudec& Alloway, 2004).
Executive or processing efficiency could be impebwda training of planning and meta-cognitive
strategies (Yvisaker & Debonis, 2000), or by repdairactice on working memory and intentional tagks
final approach would be to teach participants te memory strategies that allow them to use working
memory more efficiently. For example, using rehakngsual imagery, or semantic strategies can avgr
memory performance. This in turn may assist in mimering task relevant information and improve
performance on cognitive tasks. Training partictgaruse memory strategies can improve performance
both measures of working memory and complex taskh ss remembering and following instructions in
the classroom. Further research is needed to exphe@se possible interventions in relation to ppbl
solving in science (Turley-Ames et.al, 2003).
1.4Resear ch question
Following research question of the study was devid:

1. Does working memory effects the achievement ofre@estudents at university level?

1.50bjectives of the study
The main objectives of the study were:
1. Tofind out difference in working memory of maledafiemale science students
2. Tofind out difference among male and female s@estadents on working memory and academic
achievement.

2. M ethodology of the study

The participants of the study will include male dechale science university students. The populadion
the study consisted of university students, mak female. The multistage cluster sampling was used
select a sample of 300 students, 150 male andetBalé who were randomly selected from these selecte
clusters of university as a sample of the studgnfeach university 50 students were chosen. Inrdade
measure working memory of students questionnaire sedected. The variable of academic achievement
was measured by obtaining marks of the selectatbsta from their university results. The naturehsf
study was descriptive. Data were collected throggéstionnaires survey from the universities bytivigi
them personally. The data was analyzed by calagjatandard deviation. In order to compare male and
female on motivational variable and academic aahient t-test (two tailed) was used.

3. Resultsand discussion

Table 3.1:- Frequency distribution of working memory scor es of science students
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Classintervals frequencies
42-44 6
45-47 30
48-50 82
51-53 120
54-56 54
57-59 9

Table 3.1 shows frequencies of working memory s.ofthese scores were distributed in frequencies on
the basis of each student’'s marks on the workingnamg questionnaire. The distribution of scores is
normal because the frequencies are increasing thetolass interval 51-53 which has 120 studehtss t
falling gradually. The frequency distribution ofoses is graphically represented in the figure Trennext
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Figure 1:- Curve showing frequency distribution of working memory scores
Table 3.2: Significance of difference between mean working memory scores of male and female
science students

Gender N Mean SD SEirt t P
Male 150 51.31 3.2
.35 A5 >.05
Female 150 50.82 2.8
df= 298 t-valat 0.05 level=1.96

Table 3.2 shows that the mean working memory sobrmale students is 51.31 and mean of female
students is 50.82, being almost equal. The difie@dretween mean scores of male and female on vgorkin
memory is statistically non significant. Since taa is less at 0.05 level therefore, male and femal
students did not differ in working memory, both gps being moderate in the use of working memory.
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Table 3.3: Significance of difference between mean academic achievement scores of male and Female
Students.

Gender N M ean sD SE gits t p
150 50.42 10.1 1.2
Male 0.35 > 05
Female 150 49.26 11.5
df =598 -vdlue at 0.05 level=1.96
10 3

1apuab
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Table 3.3: shows that shows that the mean acadsrhievement score of male students is 50.42 and the
mean of female students is 49.26, being almostlefba difference between mean academic achievement
scores of male and female students is non-signifidéherefore, there is no difference between avécle
achievement scores of both genders
4. Conclusions

The science students of universities were foungetequally inclined towards the use of working
memory in their studies male had mean (51.31) wlesréemale had (50.82) being almost equal. Their
average academic achievement in the college exéionnasult was below 50%.
5. Recommendations

Continues use of working memory is essential fointaéning concentration, purposeful thinking
and mental effort during learning. Working memoegearch has shown that it is correlated to learairty
reading. Because these areas are so importaritdthat learning, more research needs to be coaduot
determine if working memory can be improved, therdévelop activities and methods to improve it. An
important outcome of this research must be to ti@ieducators to realize the potential of focuseiVities
and to encourage them to plan strategies to incarpsuch activities in their daily work.
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