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Abstract

This study compared the effects of two annotation modalities on the
reading comprehension of Iraniantermediate levelEFL learnersThe

two experimental groups under study received treatment on 10 academic L2
reading passages under one of two conditioDse group received
treatment on key words in the reading passages through a multimedia
environment providing textual annotations. The second group received
treatment under a similar environment but receis@dpound glosses.

The control group, however, received no treatment and was encouraged to
use contextual guessing. The findings revealed that the experimental group
who receivedtreatment through compound glosses outperformed the
other two groups on the mgprehension test, and the group who used
textual annotations obtained a higher mean onptigtestthan the
control group. One explanation is that compound glosses might help
learners better decipher the meanings of key words in L2 passages,
thus contriliting to their deeper understanding of the texts.
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Background

Convictions arestrongthatreading proficiencys a major determinant

of academic success at all ages, from the primary school right through
to university level As a rule of thumbstudents who read a lot and
who understand what they read usually attain good graites.
postgraduate programbarnessing readingkills is neverthe less of
greaer consequencewhere students are required to go through
hundreds of academic texts in no tinféhe exigencies, thenhave
pushed a great many ELT researchers and practitioners to p@pose
plethora of strategiesto be utilized bylearnerswhile readingin
academic settingsTwo known onesare gisting and contextual
guessingreading strategieB(rjandi, Mosallanejad, &Bagheridoust,
2006; Lee & Oxford, 2008 Pigada& Schmitt, 2006;Plakans, 2009
Zaid, 2009.The gsting strategyalso known as skimmingnvolves
quickly going througha whole textor a fragment ok passagédor its

gist. With the help of thistrategy one isable to predict thenessage

or purposeof the writer, as well a® developor supporideas.With a
clear picture of the passage the students have in their thigyican
thentake onmore focused reading (Brown, 2001).

As still another widelyemployedstrategy, ontextual guessing
involvesprocessingieighboringcontexs for cluesto discoveing and
demystifying the meaning of unknown wordsin reading text.
Indeed one can make semantic predictions abadbe ties and
relationshis among the wordso that he can efficiently decode the
meanings and hence arrive at clear understarafitige text In favor
of thisargumentUnderhill and Batt (1996) posit that lexical decision
latency, which is responsible for word recognition and understanding,
is significantly reduced if the words are precededfatlowed by
semantically related terms in the neighboring contexts of usage.
Bengeleil and Paribakht (2004) likewise assert that in the initial
comprehension of unknown vocabulary in L2 passages, the primary
lexical processing strategy available to the learnergusssing
through linguistic cues.

Albeit these strategies have bdegguently suggested by teachers
and utilized by learnersin L2 reading, a great many learners, EFL
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learners in particular, fail to develop threquired reading skills
ensuring their acammic successChief among the culpritis that, at
times,learnershave to go through disciplirgpecific texts replete with
technical vocabularyAccordindy, gisting may not necessary prove
fruitful in helping studentsarrive at sound understanding of the
passagesas those words are keyttee understandin@f the textsin a
similar vein incorrectguesesmay lead tacomprehension breakdown,
or even misunderstandiran the part of L2 learner§o obviate this
problem, glossing or annotation of vocabulary items has been
proposed in research literature as an effective solution that may hold
great promise for harnessing reading skills among L2 learders.
growing body of research(Akbulut, 2008 Al-Seghayer, 20Q1
Bowles, 2004 Chun & Plass, 1997 Davis, 1989%Gettys, Imhof, &
Kautz, 200% Hong, 2010 Jones &Plass, 2002Ko, 2005Lomicka,
1998; MartinezLage, 1997;Roby, 1999 Rott & Williams, 2003
Yoshii, 200§ has reached a unanimous conserthat gloses the
explanatios, definitions, or even synonyns of vocabulary items
written on the marginef L2 passages, can aith the acquisition of
vocabulary and comprehension of reading tekt®ugh expediting
lower-order word recognitiorand hencehelping learners allocate a
greater portion of their working memocgpacityto the processing of
higherordercomprehensioskills.

In general, esearch on glossing has privileged vocabulary
annotationfor the following reasonsFirst, by avoiding incorrect
guessing, annotationsan help readers understand new words more
accurately As Stein (1993) and Nation (2001) aptly arggeessing
from context can besky, especiallyfor low-proficient studentsvho
lack the necessary skills and adequate kedge of words to bring to
reading L2 textsSecond glossesmay raise levels ofoncentration
sincethey do notinterrupt the reading process the definition of
terms is readily available on the margins Third, there is great
likelihood that throughglossing,readerscan more efficiently build a
bridge between previousowledgeof the textandthe new pieces of
information as reading progress¢Stewart & Cross, 1993Finally,
glossing ma y foster | e ar rstederds’feel anorée o n o my as
responsibldor their reading througtheir higherengagement with the
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texts.This can make learners become less dependent on their teachers
in approachind.2 passages over tinf{&ardner, 2011)

With the tools of technology finding their way to language
classrooms, it is now possible to exploit the potential of multimedia
glossingthat allows for greater comparability different gloss types
Indeed, hanksto their capacity ta&wombine multiple forms of media
such as sound, still picturegnimation, and son ¢mmultimedia
settingsare believed t@rovidea rich environment focomparingthe
relativeeffects ofglosseqChun &Plass 1997Lomicka, 1998)n line
with argumentsfor the use of computerized glossd3avis (1989)
states that hypermedia or multimedia could be used to expand the
amount of information available to the reader and to individualize the
learning experience bkiding the glossing until the reader feels the
nea to access itHe likewise contends tha@nnotations arévisible
and unobtrusive, which decrease the amount of éxfibamation and
increases the flow of reading due to the availability of immediate
access to theequiredextra information for the read.

A growing body of evidengahen,corroborates the contributions
of glossing to reading comprehension, in general, and vocabulary
learning, in particularYetlittle researchAl-Seghayer, 20Q.Bowles,
2004; Cheng, 2009Iheanachp1997; Yanguas, 2009Y oshii, 2006
has probed the question @fhether the use of different types of
glossesmay contribute differently to vocabulary acquisition and
reading comprehensiolossescan take different modalitiesuch as
textual, pictorial, audioand so onandthe varyingeffectivenesof
individual gloss types or different combinations of modalities may
produce varying degrees of learning outconiMoreover, prior
research on glossing suffers from major drawbaéhrst, none of
thesestudiesdrew on a controltreatment, a placebas a criterion for
determining the comparability dfaditional methods and glossing.
Indeed they all took for granted thagloses whether traditional
paperandpencil or computerized,would necessarily provenore
fruitful than any extantmethod even contextual guessin§econd,
some studies likehose of Al-Seghayer(2001) and Bowles (2004)
employed a small sample, not representative of a larger population
Accordingly, the findings could not necessarily ¢peneralizableto
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other contexts.Third, the useof intact classes in studies like that of
Cheng (2009) might have confounded the effects of experimental
treatmens, largely owing to the participants not being random
assigned to equivalent groups in terms wofcabulary command
reading comprehension skillevel of motivationand so onOne may
arguethe participants with unique characteristics were not equally
distributed across the groups under studdsulting in sample bias.
Forth, the overriding focus of all these studiegs on vocabulary
acquisition, even those whose main objective was to explore the
relative effects of glossing on readimpmprehensionl n Cheng’ s
(2009)study, for instanceonly five reading comprehension questipns
and inYanguas (2009)experimentonly 11were used to measure the
part i cunderatantdisy’ of the textdrough glossing Finally,
almost all these studiesneasured the effectiveness of glossing in
reading texts comprising concrete, rechnical vocabulary.
Nevertheless academic rading textbooks practiced ainiversities
contain disciplinespecific vocabularytoo, and no research has yet
explored whether glossing may also #ié deciphermenbf abstract,
technical termsandhenceeffective comprehension ¢éxts The type

of passages used in prior researttten, lacked autenticity in the
sense that the key termere carefully selectefbr their concreteness
and controlled for their technicalitgnd hence the texts coufbt
represent the tygeof passageghe students would encounter in
academic setting§ince the major aim atsearch in any discipline is

to improve the status quit might be intriguing ifrelative effects of
different gloss modalities amompared so that the besbdality for
improving reading skills could be determin&f. particular interesis

the investigation of the degree to which glossing may prove fruitful in
clarifying the meanings ofbstract,technical vocabulary anthe
improvement ofeadingcomprehensioaccordingdy.

Objectivesof the Study

Due to a paucity of research on the contribution of glossing to L2
reading and given that prior research on glossing focused on concrete,
nontechnical key vocabulary in reading textghe presentstudy
sought tocompare theeffects of two gloss modalitiethat istextual
andcompound (pictorial + textuaflossesin academic L2 texts with
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those of a conventional methotthat is contextual guessingn the
improvementof L2 reading comprehension skills among Iranian
intermediate leveEFL learners. The studgimedto ascertain whether
glossing inmultimediaenvironmentsvould prove more fruitful in aiding
comprehension skills timathe traditional methadProvidedthat glossing
appeared more effective, the studpuld then explore the relative
effects of the twaloss modalitie®n reading comprehensionii& in
disciplinespecific texts comprising abstract, technical vocabulary.

Research Questions

This researctsought teaddresshe following questions:

1. Is there anystatistically significant differencen the useof
multimedia glosses and contextual guessing in aiding L2 reading
comprehension skills?

2. Is there any statistically significant difference in the use of textual
gloses and compound gloss in aiding L2 reading comprehension
skills?

Significance of the Study

Regrettably, por studies on glossing fraught with the
aforementioned shortcomingspuld not provideELT practitioners
with the rationalefor the likely superiority of multimedia gloss over
the traditional methodd.hey all took for granted the potential bergfit
of glosses without recourse tany control treatment that would
represent a criterion against which the efficacy of glossingdcbel
appraisedMoreover, those studies exploring the effects of glossing on
reading comprehension skills fell short of accounting for tfieasfy

of glossing as the length of the comprehension texés not adequate
enoughand the number of followap comprehension questionsis so
limited to yield an accuate estimate of the degree to which glossing
might have efficiently harneedt he par t i cdrdpraeading ’ hi gher
comprehension skillsConcerning these pitfallsheé pesentstudy
then,aimed tooffer the following advantages over prior research:

1. This researchemployed a larger sample size to ensure
generalizability of findingscross diverse research congext
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2. This research also useauthentic academic passages whose
vocabularies weraot controlled for concreteness and technicality.

3. The study utilized Ilengthier texts, with more followp
comprehension questions to providecamparatively more valid
estimate ofeading comprehension skiligrnessethrough glossing.

4. The presentstudy drew on a control treatmentso that the
comparability of glossingind contextual guessingpuld be determined
Contextual guessing, as a traditiosalategyof approaching reading texts,
has been arounfbr a while and is widelyncouraged byeachers, and
hence may prove as much beneficial as any other method.

5. The present researchsel more versatilepieces of courseware
featuringthe cuttingedgemultimedia technology thatould allow for
greater comparability of different typedf glosses.The pieces of
software used in prior research were hypertext programs in which
different fragments of texts were linked togetheYet the
programming languagesed for the development of these pieoadd

not allow for the incorporation ofloss types other than textual
glosseslt was therefore, hopethat the multimedia programs utilized
in this studywould provide a richer environment in which thedative
effectsof differenttypes of glosses could Ibeadilycompared

Method
Participants

The participans involved students whowere majoring in Teaching

English as a Foreign Language (TEFLiterature, and Translatioat

two Iranian universitiesTo encourage the participants to take part in

the study, necessary arrangememtsre made with theresearch

deputies at t he r ewadhe gati@panss'withuni ver si ti
money.For the requirementof the present study, Wwasnecessary to

selectintermediate levestudents for the following reassrFirst, for

students at this leveh fair amount of.2 proficiencyhasalreadybeen

establishedn terms of vocabulary command atite ability to read

fairly complex, usually nottechnical texts.Accordingly, chances
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werehigh that these studentsuldreap much benefit from contextual
guessing, whichvould require the processing of neighboring words to
arrive at the meanirsgof unknown termsSince the present study
involved t h e compari son of student s’ perfo
comprehension achieved tlugh guessing or aided by glossinge
efficient use of guessing techniquevas essential so that the
comparability of the two methodsould be accurately estimated.
Second, as opposed to advantmael learners, whaould bring a
wealth of vocabularyand background knowledgé processing
reading texts,intermediate leveltudentswere less likely to have
developed a good command of ldmquency, technical terms and
hencewere believed tserve as the most suitable candidates for the
objectives of ths study.

The prospective participants were alsorequired to sit for a
language proficiency test based on the UCLESIELTS examination
papers From among them, 16@dividualswere ultimately chosenas
the participantdased on the scores thegt gnthe testof proficiency
Since he initial participatiorwasvoluntaryand the participantsould
be rewardeda greatmany studentstook part andmore thanl160
individuals were qualified asintermediate levektudents A simple
random samplingvas then utilized to randomly select the required
number of participants from the qualified populatibhesewerethen
randomly assigned to fowquivalentgroupsof individuals one pilot
group, two experimental groups, and one control grétuphould be
noted, howeverthat the groups of participantompriseda mix of
male and female students.

Instruments

Themain instruments compridéwo pieces of multimedia courseware
authored byone of the researchers(see the appendix for software
developmentlhe multimediaprograns consistedof 10 academic reading
passages on disciplirspecific themessuch as Supernovag!l nsect s’
Anatomy, Deep Vein Thrombosis (DVT)and so on One of these
programs provide the participants withextual annotatios. That is,

upon moving the mouse cursor over the words, a textual definition of
themwould pop up on the screen. Théherprogramusel compound
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glosseswhere both textual and pictorial definitions of wondsuld
pop up upon moving the mouse curs@he passagesvere also
coupled with 10 comprehension questions in the multhlEce
format would appear in a separate templaieove the textsBoth
programsalso cane with a dedicated, buiibh countdown timerto
simulate a real testing situation anantrol the time variable across
the twoexperimentabroups.Drawing on ActionScript programming
and using shared objects which act like cookies in HTML
programming the researcheadevelogd the programs in such a way

that theywouldaut omati cally save the students
for later analyses. Therofiles contaied st udent s’ , thenf or mat i on

frequency countsepresenting the number of times fsequency with
which the participants used or did not use the very typglasls as
well as their right and wrong answers.

Other instrumentsinvolved an IELTS proficiency test thatvas
used to choose the participants the desired proficiency levela
multimedia reading comprehensigretest in the multiplechoice
format that was used toallow the participantsto use contextual
guessing before receiving treatment through glossingnd a
multimedia reading comprehensiposttestthat was usetb measure
the participant s’ afienle @grgatménasessionn g

Procedures

At the outsetof the studythe proficiency testvasadministered to the
prospective participantwho were majoring inTEFL, Literature, and
Translationat two Iranian universitiesBased on the scores they
obtaired on the tes{4.5 or 5), and in line with the rating scale
proposed by the UCLES, glarticipans who @t the requirecbverall
band scoravereidentified asntermediate leveEFL studentsSince a
total of 187 studentstaking the test were identified astermediate
level learnersand this outnumbered thgarticipantsrequired for the
study, a digital randomizer called Super Cool Random Number
Generator was utilized for randomization purposesthe program
featurel the capability to select a random sehafnberdrom within a
specifiedrange. Accordingly, all the participants whereidentified
as the qualified candidategerefirst assigned a number based on the

of

t

h e
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total number of the participants whatgthe required overall band
scores. That is eachof 187 prospective participants was assigned a
number from 1 to 187 anthe randomizerthen randomize the
numbers in such a way thattotal of 160individuals was ultimately
choseras the participants of the study

The same randomizevasalso useddr therandom assignment of
the chosenparticipans to four equivalengroups under studyl.o this
end, each of 160 participants was first assigned a number from 1 to
160and the randomizer then randomizedstreumbes in such a way
that the first 40 individualsvere assignedto one group and the
second, third, and the fourth 40 participantse putin the other three
groups under studyOne group sengeas the pilot group with which
the pre-and posttests ofcomprehensiorunderwentstandardization
The multimedia pre and posttests of reading comprehension both
comprised 50 questions in the multqaleoice format. The questions,
however, were different and hence both tests had to be standardized.
Accordingly, all the participants in the pilot group aathe computer

terminals of the computer labso f the researander s’ uni ve
took the tests. There was a short break between the two tests so that
exhaustion could not affectThehe | earner

participants were required tead 10 academic passages on discipline

specific topics and answer the follaywp compression questionghey

had to rely on their prior topical knowledge and contextual guessing

strategy to decipher theeanings of unknown keywords and grasp the

passagestach item correctly answered would receive a score of one mark

and hence the total possible would be ®8e merit ofusing multimedia

tests of comprehension was that theyuld automatically log the

students’ answers, thudculdtienci | itating sc

Using an item analyzer known as Test Analysis Program (FAP)
the researchers theralculatel the item statistics of the itentf the
two tests There were other alternatives that the reseasawerd have used
such as SIMSTAY however, what distinguished TAP fromother
analyzers was that was capablef markng defective items (those
with undesirable IFand ID indexes) with a number sign .(Ahe
analysis revealed thdhree of the pretest and one of thegosttest
items were malfunctidng, as their facility indexes exceeded 0.63,
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thus falling outside the desirable rangaese wer¢hen removed and

the participant s’Al gthempitensshadvinelaxes

below 0.37 or between 0.37 and 0.@G}is was desable, as this
implied that the questions wenet easyenough for the participants
get them right without using glossing.

Using SPSS,the researchers then raan exploratory factor
analysisso as toestablishthe tes$ construct validity.The statistical
programdrew on the Principl Components Extractiorethnique to

ascertainthe number of

hypot heti cal factors

variance.In so doing the programextraced all hypotheticalfactors whose
eigenvaluegell above unity Eigenvalue is the amount of variance in
the test items accounted for by factors correlating with the test items.
In a good test, usually a small number of fact@entribute
significantly to the total variance of the tewatile all otherpotential
variables contribute little or nothing to the test variafidee analysis
revealed thab1.24% and 43.32% of the total variance in the prel
posttests respectively were accounfedby a single factor. This was
promising given the fact thdhe tests purported to measure a single
latent constructTo add strength to the analysike statistical program
alsodrew up a scree plot of eigenvalues against the number of factors
involved. Figures 1 and Relow showthe scree plots fahe pre and

posttests of reading

Scree Plot

Scree Plot

T T T T T T T T T T T T T T T T T T T T T [ T 1
13 5 7 9 11137151719 21 23 25 27 29 31 33 35 37 39 4 43 45 47

Component Number

Figure 1PreTestScreePlot

Eigenvalue

T T T T T T T T T T T T T T T T T T T T 1T T T 1T
13 5 7 9 1113151719 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

Component Number

Figure 2.PostTestScreePlot

rescored.

contribu
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Eachof the scres represens a hypothetical factor correlating with
the itemsof the tests The point at which the screes lewdf can be
deemedas a cubff point. As can be seen, for both testely one
screewith an eigenvalue well above unity on the line witha steep
slope, whileall other screesare on the straight lineSince their
eigenvalues are quite low, this can further corroboteedea that the
testswould measure a single ability.

Once the construct validity of the tests was establiskiesir
reliability indexeswer e computed throulgdy a Cronbac
turned out to be 0.97 and 0.96 for the-@ed posttests respectively.
The pretest was then administered to the thre@argetgroups under
study. The purpose opretesing was twofold: On the one hand, the
scores on the test would serve as a criterion against which the efficacy
of glossing could be appraisd€dn the other hand, the means could be
compared to determine the homogeneity of the groups in terms of
prior topic familiarityand technicaknowledge.Like the pilot group,
the participants were required to sit at the computer labs and launched
the programfrom the CD. Again, no annotation wagsedand the
students had to rely on the guessing strategy to figure out the
meaning of unknown keywords.The use of dictionary was not
all owed and all the paifhercoontdpvennt s’ answe
timer alsocontrolled the amount of time spent on each text so that all
the three groupBnish the test at the same tinighe mean scores were
then calculated and the result of the analysis was reported to the
researchers. Tald&hrough3 below summarizethe result of theore
test as well aghe Levenetestand ANOVAanalysis
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Tablel
Means on th®re-Test

95% Confidenc
Std. Std. Interval for Mean
Deviation Error Lower Upper
Bound Bound
Group A 40 14.232.359 373 13.47 1498 10 17

Group B 40 13.332.443 386 12.54 1411 9 18
Group C 40 13.252.262 .358 12.53 1397 7 17

MinMax

Descriptives N Mean

Total 120 13.602.378 217 13.17 1403 7 18
Table 2
Leven&atistic
dfl df2 Sig.

1.126 2 117 .328
Table 3
ANOVA

Sum of Squaresdf MeanSquare F Sig.
Between Groups 23.550 2 11.775 2.122 124
Within Groups 649.250 117 5.549
Total 672.800 119

As can be seerout of 47pretestitems, the groups answered a
few questions correctly on average. They delivered a poor
performance on the test and this suggested that they needed to receive
treatment through glossingurthermore, a glimpse #ie Levene test
of equality of variances @aANOVA analysis revealthat all the three
groups werdnomogenous at the beginning of the experiment.
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Once the homogeneity of the groupasdeterminedthe students
in the experimental groupgereassigned to read Iifferentacademic
readingpassageat t he r e s eAdl the $tuglants then pladdghe a |
programs’ ir®s ' i rCHROMWivesand launchedthe
prograns. Once insertedan embedded robot guidembarled on a
brief introductionas tohow the groupgould interactwith the glosses
and how theycould answer thefollowing questions.Next, the two
groups received treatment on the texts under one of two conditions:
One experimental group receive treatment on the reading passages
through a multimedia environment wheigey could interact with
textual glosses to surmise the meaninggegfvords. Upon moving the
mouse cursor, a textual definition would pop up on the sceswhthe
participants’ use of usmg dAstisre Scriptw a s t hen |
programmingT h e s t ioteraction wgith glosses wascorded, as
it would help the researchers determine the frequency with which the
participants used annotation and approached {hesttest
comprehension questioriBhe question templates appeared onttipe
of the main framewhile the passages appeared at the botitms
would allow simultaneous reading and attempting the test questions.
As for the second experimental group likewise, the students received
treatment on the same passages, but used compound glosses where
both apictorial and a textual definition afords would pop up upon the
movement of the mouse cursdfigures 3 through 6 below show the
programs’ interface for the two experim

)

@ T-PGMCALL Courseware, suthored by Hamed Babaie

Figure 3.The Login Page
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Figure 6.The Compound Gloss
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While the participants were reading the multimedia passages, the
frequency with which they used glossing, or the guessing strategy or
their prior knowledge of the keywords was also recorded for later
analyses. Table$ and5below display the frequency cotsfor gloss
use in the two multimedia settings

Table 4
FrequencyCount forTextualGloss

Number — of \\ her of Total number

rrequency ;?;(tsuseéls no textual of  annotatec
Student used glosses used keywords
1 20 133

2 10 143

3 13 140

4 29 124

5 41 112

6 5 148

7 0 153

8 39 114

9 51 102

10 32 121 153
11 22 131

12 29 124

13 11 142

14 8 145

15 1 152

16 3 150

17 14 139

18 20 133

19 11 142

N
o

8 145
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21 16 137

22 17 136

23 23 130

24 34 119

25 45 108

26 21 132

27 11 142

28 18 135

29 21 132

30 31 122

31 17 136

32 1 152

33 5 148

34 7 146

35 19 134

36 24 129

37 32 121

38 11 142

39 15 138

40 19 134

Mean 18.85 134.15

Table 5

FrequencyCount forCompoundGloss
Frequency Number of Number of Total number

compound compound of annotated

Student glosses not used glosses used  keywords

1 4 149 153
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2 10 143
3 22 131
4 25 128
5 3 150
6 45 108
7 43 110
8 53 100
9 1 152
10 4 149
11 3 150
12 36 117
13 43 110
14 32 121
15 3 150
16 0 153
17 13 140
18 24 129
19 34 119
20 23 130
21 12 141
22 10 143
23 32 121
24 4 149
25 6 147
26 4 149
27 17 136
28 9 144
29 23 130
30 44 109
31 21 132
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32 23 130
33 11 142
34 16 137
35 11 142
36 25 140
37 23 130
38 39 114
39 42 111
40 56 97
Mean 21.23 132.08

As can be seen in the tables, the students in both groups made a
considerable use gflossesn attempting the comprehension questions
on average and made a little use of guesgingelied on their
technical knowledge if anywWhile the experimental groups reaped
benefit from glossing, students in the control group had to rely on the
guessing sttegy inreading the passagdserethe participantfiad to
process the texts for contextual cuésawing heavily on neighboring
wordsso as to guess the meanings of key vocaiagar

The experiment last for approximately 70 minutes where the
participants spdnseven minutes reading each text fragment and
attempting the folloaup comprehension questions. For the
experimental groups, the buitt timer, and for the control group, the
teacher himseltontrdled the time for the tesfTo explore whether
glossing proved fruitful in gaining a better understanding of the
passages n t h e | ethernaxestep involyed the examination
ofthemr t i ci pant Posttestaf ;eadamgconprehensior.

Results

Tables 6 through9 below show the readglts of the analysis of the post
test means, the Levene and ANOgfatistics as well as th&cheffé
test
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Table 6
Means on th&ostTest

95% Confidenct

Std. Std. Interval for Mean | ..
N Mean Deviation Error Min  Max

Lower  Upper
Bound Bound

fr"“p 40 39.08 6545 1035 36.98 4117 20 49
gr"“p 40 44.80 4.189  .662 43.46 46.14 33 49
gm“p 40 1525 3643 576 14.09 1641 4 21

Total 120 33.04 13.757 1.256 30.56 35.53 4 49

Table 7
LeveneXatistic
df1 df2 Sig.

2.316 2 117 103
Table 8
ANOVA

Sum of Mean :

Squares f Square i >0
BEWEeN 19648117 2  9824.058 400.120 .000
Groups
Within 2872.675 117 24.553
Groups

Total 22520.792 119
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Table 9
Scheffé@est
Mean 95% Confidenct
g)rou SExp. gzouE)s(p' Difference g?or Sig. Interval
i G Lower Upper

Bound Bound

A B -5.725 1.108 .000 -8.47 -2.98
C 23.825 1.108 .000 21.08 26.57

B A 5.725 1.108 .000 2.98 847
C 29.550 1.108 .000 26.80 32.30

C A -23.825 1.108 .000 -26.57 -21.08
B -29.550 1.108 .000 -32.30 -26.80

As shown in Table 6, the mean scores on the-fgsstvaried
significantly for the two experimental groups as compared with the
pretest means, but for the control group, the gain was not dramatic.
This istypical, as the control group received no special treatment on
the academic passages and used no any other strategy but contextual
guessing. The table further reveals the experimental group (Group B)
who usedcompound glossesutperformed the other grou@Koup A)
who usedtextual glosses on the pdsist of reading.Given the
heterogeneity of all the three groups at the end of the experiment, it is
suggested, therefore, that a combination of textual and pictorial
definitions of technical vocabulary mightgqve more beneficial in
aiding efficient encoding, memory, and hence comprehension of L2
texts. Yet due to sparseness of research on the contribution of
multimedia glossing to language learning, in general, and L2 texts
reading comprehension, in particyléwrther studies are required to
substantiate such claims.

Discussion

The present study sought to find an empirically justified answer to the
following questions:

1. Is there any statistically significant differenicethe useof
multimedia glosses andontextual guessing in aiding L2 reading
comprehension skills?
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2. Is there any statistically significant difference in the use of
textual glosses and compound glosses in aiding L2 reading
comprehension skills?

The answer to the first question fyes in favar of glossing as
the experiment revealed thabth experimental groups who received
treatment on the passages through glossing outperformed the control
group who drew heavily on the guessing strat&éyye explanation is
that guessing from contertight have an adverse effect on the short
term memory in the long run, where it should be used primarily for
processing chunks of reading passages rather than individual
keywords.In other words, when utilizing the strategy, a great amount
of attention is diverted to processing neighboring words, thus
overloading the working memory capagitgaving little room for the
analysis of passage fragmernihis argumenseemso favor Moreno
and May e as ciged i(Balthi@ 200§ Cognitive Load Theory
(CLT) which suggests thatvorking memorywhere all conscious
cognitive processing occurs can handle only a very limited nyrabe
mostthree of novel interacting element#\ccording toPass, Renkl,
and Sweller(2003), there is a continuunalong which information
variesfrom low to high inelement interactivityThey argue that low
element interactivitynaterial is more likely to be processed readily by
the working memory thanks tlesser degrees of interaction among
different elements inhe input. Accordingly, when there is little
interaction among different elements, a greater portion of the working
memory capacity can be allocated to processing higitar
componentsWhen applied to reading comprehension, the idea seems
to suggesthat comprehensionby nature,involves processing high
element interactivity martialén the input which per se plazan
added burden on the reatkmdividesal mi nd t o no
words but also the whole chunks so as to arrive at a relative
understanding othe text. Therefore, when guessing is repeatedly
utilized, element interactivity would be high enoughdeedoad the
working memorycapacity where high levels of atttion is devoted to
processing caexts for the understanding of both individual words and
chunks concurrentlyWhen compared with glossing, however, the
findings of this study seem to corroborate the idea that glossing may
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reduce cognitive load by provity the students withmmediate and
ready access to words meanings in a fracturea glecond. One
ramification of this is that a greater portion of the working memory
capacity would, then, be allocated to processing highaer
comprehension skills thandividual keywords in the reading texts.
other words, the researchers believe that glossing has the potential to
reduce the amount of interactiammong elements in the inplty
allowing students to focus primarily on processing chunks in reading
passags thus gaining a more efficient and deeper understanding of
the textsMoreover, the efficiency of glossing chestbe ascribed to

its unobtrusiveness as aptly favored by Davis (198%n he argues
that students are less likely to be disruptedglos®s largely owing

to the fact that they can readily access words meanings upon & simpl
mouse click, while still having the flow of information in mind to be
processedWhile all these assumptions may hold, further studies are
needed to corroborate these views.

As of the second questiore present study also revealed tifnet
experimental group (Group BWwho used compound glosses
outperformed thene (Group A) who receed textual glossewhile
reading the textsOne rationale isthat visualsare more readily
remembered than are words. Thanks to their persistence in the
working memory, it is likely that visual pieces of information are
more readily transferred to thenigterm memory. Accordingly,
learners might arrive at a deeper understanding of the passages as they
keep the key meanings in memory without losing their train of

thought s. This seems tqp.W9%idear pi n Under
when he argues that “[a] commonpl ace pr
visual memory. We remember images better than words. Hence, we

remember words better i f they are stror

Some studiesAl-Seghayer2001;Babaie 201Q Denis 1982 ascited

in Chun &Plass 1997 Iheanachp 1997; JohnsoiGlenberg 200Q
Paivio, Smythe, &Yuille 1968 havecorroborated this viewAnother
justification is that visuals might help learners better decipher the
meanings of keywords in reading passagesBalsaie(2010)argues,
visuals, inantithesis to textuals, are more elaborate in nature, and
hence might better reveal tearnersthe underlying concepts with
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which words are associated. When applied to reading comprehension,
students might, then, arrive at an even better understanding of reading
passages, as the meanings of keywords are more effectively revealed
to them. More stuais, however, are required to substantiate such
claims. Still another explanation is that pictures can serve as effective
attentiongetting devices. According to Day (1982), visuals have the

potenti al to arouse studenttke curiosity

concepts with which they are associated. This stimulation of curiosity

mi ght, t hen, more effectively focus
matter being introduced, which in the long run might lead to an even

more effective acquisition of informatio When applied to reading
comprehension, the researchers of the present study contend that
increased levels of attentioo k ey wor ds can persi st
working memory, thus making the associated meanings more
memorable. Consequently, as studentsemerdily keep track of the

meanings in their memory, they magrrive at an even deeper
undertraining of the passages.

Finally, it can be contended thatcombination of both textual and
pictorial definitions might even better reveal the underlying meaning
to learners. This added elaboration might, then, lead to an even deeper
understanding of the reading passade other wordsthe association
that occurs between the textual and visual representations of keywords
in the working memory makes the assamiaimeanings even more
memorable. When students quickly access the meanings in their
memory, they might arrive at an even deeper understanding, as they
can now more concentrate on the main ideas rather than the meanings
themselves. The idea confirms Hai¢ (1971, 1986) Dual Coding
Theory which contend that pictures and words activate different
visual codes known asnagensand verbal codes callddgogensin
the visual and verbal memories respectively. It is further hypothesized
that three types of processes occur between these two memory
modules and within each systemhe first type is theepresentational
processingthat takes place between the incomistgnuli and the
verbal or visual memory. For instance, seeing or hearingetim
“scissors will activate the corresponding verbal code (scissors) in the
verbal system, while seeing the picture of this tool will readily activate

€ 3a
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the pertinent imagen irhé visual memoryThe second type of these
processes, theeferential processingoccurs between the verbal and
visual memories. For instane , seeing orscissertari ng the
will activate the relevant logogen in the verbal memory, and this will
In turn activate the corresponding imagen in the visual memory. The
reverse is also true. Seeing the picture of a scissors will ultimately
activate the logogen of the tool in the verbal meméipally, the
third type, theassociative processingefers to theprocessing of
information within each memory module. For instance, within verbal
memory, a logogen likehead might be associated with a number of
other logogens likéskull”, “mind’, “chief’, and so onin different
contexts. A previously activated logag might, then, help activate
other logogens associated with it (SaddsHraivio, 2004).

Accordingly, the dual coding of words might aid vocabulary
learning, as pictures are more readily retrieved from memory than are
words (Paivip 1986), and the likelihood of recalling the words
increases thanks to their being associated with pertinent pictures in the
visual memory $chmitt, Tavassoli, & Millard,1993 Unnava &
Burnkrant 1991). When applied to reading comprehension, it can be
argwed that the combination of textual and visual information makes
keywords more elaborate and thus more memorablke.meanings of
the keywords are, then, more readily retrievable as learners go through
the reading passage. This ease of access will lead deeper
understanding in the long run, as students more effectively concentrate
on the main ideas without losing their train of thougBts! another
explanation is that when two memory modules are addressed instead
of one, cognitivdoad is comparative} loweras compared with cases
when either memory module is addres¢Bdddeley 1997; Sweller,

Van Merriénboer, &Paa4,998. This frees up an even greater amount

of the working memory capacity for processing higherorder
comprehension skills. Presumably, the more capacity is allocated to
comprehension processes, the deeper the understanding of the
passageNotwithstanding further studies are required to corroborate
these assumptions
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Conclusion and Implicaions

In this experiment, compound glosses proved more fruitful in
ai ding |l earner s’ reading comprehensi on
traditional guessing technique be supplanted by multimedia glosses of
this type so that learners are able to readily acttessneanings of
words and thus free up t hader memory’ s
comprehension skills. ELT teachers and enthusiasts can, then, author
customizable pieces of TELL courseware incorporating reading
passages whose keywords are annotated thromgipound glosses to
aid both vocabulary acquisition and reading comprehension.

Notes

1. http://www.supercoolbookmark.com/download/supercoolrandom104.zip
2. http://lwww.provalisresearch.com/simstat.php
3. http://www.provalisresearch.com/simstat.php


http://www.supercoolbookmark.com/download/supercoolrandom104.zip
http://www.provalisresearch.com/simstat.php
http://www.provalisresearch.com/simstat.php
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Appendix
Software Development Process

This part may be of interest to thosathusiasts who are willing to
replicate the present studijhe overriding focus here is &xplain the
proceduretakenin authoring the multimedia courseware in the most
clear, unequivocal way so that even fexpert enthusiasts could reap
much benefit fom the guidelines suggeste@ne of the researchers
undertook the task of authoring the multimedia prograbhe main
software he used to build thepieces ofcourseware under study is
called SwishMaxthat features useffriendly interface. The program

is the counterpart of Adobe Flash §She most sophisticated flash
movie builder worldwide. Sothink SWF Quicker is another
alternative albeit it comes with fewer gadgets. Eamte of the three
programs can be used to author interactive, flested multimedia
programsdepending on the dexterity of the designer. The flash movie
file produced by the aforementionpiteces of softwarean then serve

as a frame onto which different ninbedia components, such as
visuals, special effects, passage and question templates, countdown
timer, and so orare loaded. Other third party applications that can be
used to build the multimedia components are as follows:

1. Bluff Titler: If you want to buid an intro movie, introducing
your software to students, this program may come in handy. Using
stunning vVvisual effects, the program c:
attention before instruction.
2. Insofta 3D Text Commander:lt is essential that each student
input their personal information, including their names, field of study,
andsoon nto the required fields in the pr
personal information will, then, form their profiles where their scores
on comprehension tests are stored. Texm@ander can, then, be
used to label these required fields.
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3. ACD See:A renowned imag@rocessingiece ofsoftware for
editing visuals, thispplicationcan be used to modify the images used
as pictorial glosses in the multimedmograms Images should be
trimmed to fit the main frame onto which multimedia components are
loaded. Too bright or too dark images should be adjusted for the best
visibility.

4. Crazy Talk: A good multimedigorogramshould incorporate a
guide in the form of an anthropomorphic or rasthropomorphic
agent that guides learners during the instruction process. A study by
Babaie (2008) favored the use of multimedia agents as effective

attentonget t i ng devices that can focus I

salient linguistic features and discearparadigms of language. Crazy
Talk can, then, be used to author such animated agents.
5. Text Aloud: The agent should talk to the students. Tiext

speech software like this can enable the designer to convert his/her
desired text into voices of differentpgs and then use Crazy Talk to
synchronize the output voice with the agent.

6. Adobe Captivate: Experience shows that if a number of
multimedia components in fladlased multimedia programs are
loaded simultaneously into memory within the same frame,
performance will be significantly reduced. In order to have the
program run smoothly, it should be modularhich mears that it
should first load the main frame into memory. The frame will then
load the multimedia components into their appropriate frames one by
one so that memory resources are not overloaded. Adobe Captive can,
then, produce independent, standalone, {flzded multimedia
passages that can be loaded by the main movie one by one.

7. Articulate Quizmaker: This program is used to author
multimedia comprehension questiobased onthe passages built.
Using “shar edopersitgl e ktes "“,c owlkii mis " |,
calcul ates student s’ scores and
drive.

8. Agma Web Buttons: Using this program, the designer can
build customized buttons to be embedded in the main frame. These
buttons are primarily used by the students to move orédonext
passages.

t he
stor e

€ a

1
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The very first step in authoring the multimeg@grams under the
study involves buildinga main frame. In so doing, we first launch
SwishMax to access the programs’ i nterf ac
| aunched, we Cc an repnesenting ttkenanberfofy “ scenes’
main frames we wish to include in the programs. For instance, if we
wish our coursewarerould comprisel0 multimedia reading passages,
then we will need to identifftO scenes or main frames onto which
these passages are loadédur programs are coupled with an intro
movie and an agent too, then the first two scenes should load these
two multimedia componentwhile any subsequent scenes should load
the passages. The intro movie can be built using Bitifr, provided
the deggner has some good command of animation. The intro screen
informs the students of what the program is about, and if nicely built,
can capture their attentiomcreased levels of motivation may, then,
help learners more effectively concentrate on theestilpatterOnce
built, the program saves the moVile in one of the popular formats,
such as MPEG video or DivX movie. The resulting output can then
interact with the main frame through Acti&@aript programming. This
means that while the movie file $¢ored in a single folder on the hard
drive or CBROM, we can use script codes to have the main frame
(scene) load the intro movie at the appropriate frame when necessary.

In the rext step we should have the program load the login page
into the second &éme (scene). The login page may look like this:

{
§
2
i
s
]

-

Jud

==
9

+
-
»

perrrerr G
J00E06E




34 Journal of English Language Teaching andrnéng. No.15/ Spring & Summer 2015

The |l ogin page is used to get l earner
store them in a shared object somewhere on the hard drive. The
following codes can be used to serve this purpose:

onFrame (1)

{

playSound("LoginPageMusic");

var user = SharedObject.getLocal("user_profile");
if (user.data. Textl == undefined)

{

gotoSceneAndPlay("Scene_1", 1);

Name = user.data.Textl;
Candidate_No = user.data.Text2;
Field_of_Study = user.data.Tex3;
gotoSceneAndPlay("Scene_1", 100);
1

onFrame (99) {

stop();

}
onFrame (100) {

playSound("LoginSuccessful!");

LoginPage.unloadMovie();
Message4 = "Login Successful!”
Message5 = Name,
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Message6 = Candidate_No;
Message7 = Field_of Study;
var nDelaylDO:Number = setinterval(this, "pause0", 8000);
function pause0():Void {
clearinterval(nDelaylDO);
gotoSceneAndStop("Scene_2", 1);

1}

The expression “if (user.data. Text 1l -=
whether or not the student had previously entered hrsopal
information. If this is the case, the program will then go to the next
frame (here frame 100) and display the
the student had not previously entered his personal information, the
code will tell the program to stop aame (1) where, as shown in the
picture above, he can enter his personal information. When the student
clicks on the “Submit” burequicesh bel ow, t h
details in a log file and then moves on to the next scene where the
agent will therguide the learner during the instruction:

. @iz TRERID!

d
==




36  Journal of English Language Teaching andrnéng. No.15/ Spring & Summer 2015

The agent can be built using Crazy Tdllesigners canse a static
image of a robot and theéravethe program animate it like a human
being.Yet any other anthropomorphic or nanthropomorphic agents
can serve the purpose, too. Once built, we should have the next frame
load the guide, as well as sample passage and question templates into
memory. This can be accomplished through the followingsode

onFrame (1) {
_root.start._visible = false;
stopSound("LoginPageMusic");
var nDelaylDO:Number = setInterval(this, "pause0”, 2000);
function pause0():Void {
clearinterval(nDelaylD0);
stop();
stopAllSounds();
TheRobotGuide.loadMovie("TheGuide/TheRtBaide.swf");
1
onFrame (1) {
var nDelaylD1:Number = setinterval(this, "pausel", 45000);
function pausel():Void {
clearinterval(nDelaylD1);
gotoSceneAndPlay("Scene_2", 1)
1
onFrame (50) {
stop();
}

onFrame (1) {
var nDelaylD2:Number = setinterval(thipause2”, 48000);
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function pause?2():Void {
clearinterval(nDelaylD2);
gotoSceneAndPlay("Scene_2", 50)

1
onFrame (100) {

stop();

Quizz_Template.loadMovie("QuizTemplate/qtr.swf");
Passage Template.loadMovie("PassageTemplate/ptr.swf");

}

onFrame (1) {

varDday:Number = setinterval(this, "delaystart”, 88000);
functiondelaystart():Void {

clearinterval(Delay);

_root.start._visible = true;}}

The e X pr es sRolmn GuideT tobad Movie("The
Guide/ TheRobot Gui de. swf ") ;" wil!/l l oad t
folder, “The Guid€ jnto the main frame. Likewise, thexpressions
“ Qu i_z Pemplate. load Movie("Quiz Temp |l at e/ qtr . swf ") ;"
“ P as s demgplate.load Movie("Passagel e mp | at e/ ptr . swf ") ;" w
tell the program to load the sample passage and question temysates
built using Adobe Captivate into the main frame so as to guide
learners how to use the glosses and approach the tests.

Next, we should have the program load the multimedia passages
and the question banks into subsequent frames when students click on
the* Start!” button. I n this step, we fir:
the passages and Articulate Quizmaker to build the comprehension
questions.For the multimedia program using compound glosyes
should find both appropriate definitions and pertinenages and
embed them in the passages so that when students move the mouse
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cursor over the keywords, a combination of both textual and pictorial
annotations pop up on the scredienwe use the quiz builder to
formulate our questions in the multiple choilormat. We can specify

the correct answer to each question and then have the quiz builder
assign one mark to each correctly answered question. Once we have
built our passages and question banks, we can then have any
subsequent scenes load the passage cumestion templates into
appropriate frames.

In order to control the amount of time spent on each passage, each
program should come with a countdown timer. To build the timer, we
should first find an image of a clock. The middle part of the image
should tlen be modified to include a rectangular frame showing the
time limit. This can be done using ACBee or Adobe Photoshop.
Next, we should draw a dynamic text box in each scene whose content
changes dynamically. Indeed, three types of texts can be idemfied
flash-based programs: Static text whose content is static, dynamic text
whose content is changeable by the program itself, and input text
whose content can be changed by the user. Since the programs
themselves should control the amount of instructioa,specified text
box should be of dynamic type. The following image shows the frame
containing a countdown timer:

©  Hay Faver in the Eastern United States

> How Ragwesd Causes Hay Faver

Page 1/2

 |is a seasonal allergy to pollens. The term "hay fever”, however, is a less than adequate description
an attack can be brought on by sources other than hay-producing grasses and since an attack of this
s not cause fever. ses of hay fever can be quite varied. Hay fever is generally caused by
s |, particularly | ragweed pollen. The amount of pollen in the air is largely dependent on
ocation, weather, and season. In the eastern section of the US, for example, there are generally

three periods when pollen from various sources can cause intense hay-fever suffering: in the springtime
months of March and April, when pollen from trees is| prevalent |, in the summer months of June and July,
| when grass pollen fills the air, and at the end of August, when ragweed pollen is at its most| concentrated
f levels.

Next Passage
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The following code can, then, tell the program how and when to
run the timer once the passage and question templates are loaded int
the main frame:

onFrame (21) {

stopSound("FinalMusic")
stopSound("Passage 2")
stopSound("Passage 3")
stopSound("Passage 4")
stopSound("Passage 5")
playSound("Passage 1");

stop();
var nDelaylD1:Number = setInterval(this, "pausel”, 2000);

functionpausel():Void {
clearinterval(nDelaylD1);

}
var nDelaylD2:Number = setInterval(this, "pause2”, 2000);

function pause2():Void {

clearinterval(nDelaylD2);

}

varDelay:Number = setInterval(this, "delaystart”, 2000);
functiondelaystart():Void {

clearintervalDelay);

}

var nDelaylD13:Number = setinterval(this, "pausel3", 2000);
function pausel3():Void {

clearinterval(nDelaylD13);

}

_root.messagel. visible = false;

_root.warning._visible = false;

_root.yes._visible = false;

_root.no._visible = false;
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start_time= getTimer();

onEnterFrame = function () {

elapsed_time = getTimerg)art_time;
_root.count_downl.text =  time_to_string(_root.countdown

elapsed_time);
}
functiontime_to_string(time_to_convert) {
elapsed_hours = Math.floor(time_to_cen3600000);
remaining = time_to_conve(elapsed_hours*3600000);
elapsed_minutes = Math.floor(remaining/60000);
remaining = remainingelapsed_minutes*60000);
elapsed_seconds = Math.floor(remaining/1000);
remaining = remainingelapsed_seconds*1000);
elgpsed_fs = Math.floor(remaining/10);
if (elapsed_hours<10) {
hours = "0"+elapsed_hours.toString();
} else {

hours = elapsed_hours.toString();

if (elapsed_minutes<10) {

minutes = "0"+elapsed_minutes.toString();
} else {

minutes = elapsed_minutes.toString()

if (elapsed_seconds<10) {

seconds = "0"+elapsed_seconds.toString();
} else {

seconds = elapsed_seconds.toString();

}

00);
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22)

The time is expressed in millisecond. 1000 milliseconds equal one
second. Likewise, 60000 milliseconds equal one miniftefor
instancewe want to count down from 12 minuteésenwe need 720
seconds or 720000 milliseconds to elapsecordingly, in the
expression “ csbhauldidedtity wha valae 720060. The
expression *“if (elapsed_time> 719999)"”
do once the limit has reached. One of the jobs the program will do
when the limit reaches is thatwill automaticallyunload the current
passage and question templates so that the students will not be able to
luxuriously wok on the passages.



