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Abstract: The aim of visualizing the frequently used words is to solve the problem of reading comprehension.
This is referring to the case of the non-Arabic speakers of the Muslim community, reading or reciting
extensively an Arabic document (the Quran) without comprehension. This study outline an experiment testing
whether there is any significant difference on the level of comprehension when images are used as part of the
reading material of the Arabic text. It was found that using text only translation, resulted in no significant
difference of the level of comprehension and the expected values, However, there is significant difference on
the level of comprehension between Arabic text translation of the frequently used words and the text image of

the frequently used word.
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INTRODUCTION

Written text is comprehended by the process of
reading. Therefore, the most important reason why people
read is to comprehend the text. Comprehending text
requires mental power and it 1s related to the cognitive
load of an individual. If the cognitive load is reduced, then
it 1s more likely that the individual will understand the
written text. One way of reducing the cognitive load of a
human individual while reading is to present the text in the
visual form.

There are many work on text visualization systems
with the intention to assist the users to become aware of
the content of the text document or comprehension of the
meaning of the text such as by Fortuna (2005), Weippl
(2001), Wise er al. (1995), Fang (2006), Weber (2007),
Yeap et al. (20035), Abbassi and Chen (2007) and others.
However, work on Arabic visualization system is in the
infancy stage. This study tries to present an experimental
result to be used as a basis of development of an Arabic
visualization system. Particularly, to solve the problem of
users that can read in Arabic but could not comprehend
the meaning. It applies to the case of reading the Holy
book (to the Muslim) called Al-Quran. The objective of
the experiment is to test whether there 1s any sigmificant
difference on the level of comprehension when images are
used as part of the reading of the Arabic text. The
strategy of using the frequently used words are base on
theories of reading comprehension related 1o word
identification such as by Perfetti er al. (2007), Lupker

(2007) and Frost (2007). Word 1dentufication 1s a skill and
it acquired will help in reading comprehension.

MATERIALS AND METHODS

The materials used in the experiment were the Arabic
text and its translation selected from the Chapter 114 or
Surah Al-Nas of the Quran. The Surah consist of six ayah
Or verses,

The translation by M. T Hilal/ Khan from
Divinelslam's Qur'an Viewer software version 2.9 1s as
below:

i Say: I seek refuge with the lord and cherisher of
mankind

ii  The king (or ruler) of mankind

il The God (or judge) of mankind

iv  From the mischief of the whisperer (of evil), who
withdraws (after his whisper)

v (The same) who whispers into the hearts of mankind

vi  Among jinns and among men

To achieve the objective, randomly selected readers
were asked to read one of the three instruments such as
in Fig. 1, Surah Al-Nas (114), ayah 1-6 tabulated with all
the translation in text form (L), Fig. 2, Surah Al-Nas (114),
ayah 1-6 tabulated with the translation in text form for the
most frequently used words (1) and Fig. 3, Surah Al-Nas
(114), avah 1-6 tabulated with the translation in visual
form for the most frequently used words (I;). In Fig, 3,
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Fig 2: Surah Al-Nas (114), ayah 1-6 tabulated with the translation in text form (for the most frequently used words)
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Fig. 4: Surah Al-Nas (114), ayah 1-6 outlined with only the Arabic words (control instrument)

preposition words are included and they are left in the
form of text since it is guite impossible to represent visual
image of the words. Figure 4 is the control instrument (Ic),
containing only the Arabic text of Surah Al-Nas (114),
ayah 1-6.

There were 46 participants involved with Ii, 36 with
I, 27 with il and 46 with Ic. Participants were among
those who can read the Quran but could not speak the
Arabic language. Mixture of participants from Malaysia
and Iran were asked to read the instruments I, i, L or lc
after which they had to answer a few questions. However,
they were not given the instruments to refer to while
answering the question,

The questions are open ended. If the participants
could not answer the questions, they were asked o leave
it blank. The questions are:

What are the activities described in the Surah? List
them out

Who are involved? List
description (if possible)
The answers to the questions should be as follows:
The activities involve are:

Say

Seek refuge

Whisper into the heart

Withdraws after whisper

them out with some

The characters involve are:

Allah (the lord and cherisher,
mankind)

Mankind

The whisperer/the devil (whispers evil into the
heart)

Jinns

Expected scores: The expected scores of instruments Ti,
lii, Tiii were calculated, For questions number i) described

the king of

990

Table 1; The Probabilities and the Expected Total Score of each
Instrument, 1-1;
FProbabalities 5 (the score
Instrument  for each instrument) Expected total score (Ets)
I PiSi=0), PS5 =81 = 1/256 Eisiliv=4
P(Si=1), Pi%i=T)= 8256
P(5i=2), PiSi = 6) = 28/256
PiSi = 3). P(Si = 5) = 56/256
P(Si = 4) = TO/256
I; PiSii=0), P(Sii=3)=1/8 Ets (lii) = 1.5
Pi5ii= 1), P(Sii=2)=3/8
Ly PiSin=0) PSii=41=1U/16 Ets (liii) = 2

Pi5iii = 1), P{Siii=3)=
PiSiin = 2) =616

416

earlier, the full mark, Fiis 4 (1 for each answer item) and
question 1i), the full mark, Fii is also 4. Therefore for a
perfect comprehension of the Surah, the total score, Ts
should be 8 resulting in the formula below:

Ts=Fi+Fii=8§

Assuming the scores that will be obtained follows a
normal distribution, the probabilities and the expected
scores of each mstrument can be estimated. For 1, since
all the translated word is displayed, the total expected
scores that can be obtained 1s 11 so therefore, the
probabilities of getting scores zero to eight is estimate as
in Table 1. For lii, since only frequently used words are
used, the possible scores are zero to three but in T the
possible scores are zero to four hence the probabilities as
in Table 1. The same method is used to find other
probabilities. The probabilities can be obtained as follows:

HE!I-;

PiTs=X)= - -
+H O+ G

whereX =(0,1..8

C, £ 0

= E Y

The expected score can be obtained as follows:

k
ETs(1,)="Y JP(I,
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Where:
] = Score
k = Maximum score

Using Ets(Ii) =4, Ets(lii) = 1.5, Ets(Tiii)= 2 and the rest
of the expected result 1is as listed in Table 1, the
expected level of comprehension, Ec can be determined as

Ec = Eis/Ts, hence:

. Forl, Ec =0.5
« Forl.Ec=0.19

[T

«  Forl_ Ec=025

The closer the value of Ec to 1 indicates higher level
of comprehension of the individual. For each instrument
used, the Ec will be compared to the real level of
comprehension, Re found from the samples taken. Finally,
a one-tailed t-test were applied to test whether there is
any significant difference on the level of comprehension
when images are used as part of the reading text,

RESULTS

Firstly, the set of results of Ec for each instruments Ii,
[i1 and [i1i were normalized. The mean value of Ic (0.22) was

subtracted from the Ec found for all of the participants.
Table 2 shows the one-sample statistics for instruments
Ii, Tii, iii and Ic showing the population, mean, standard
deviation and standard Error Mean,

While Table 3 shows the results of one-sample
T-test for instruments i (with test value = 0.5), Lt (with
test value = 0.19) and Lin (with test value = 0.25). 1t shows
that for i, there is evidence that no significant difference
in the expected real comprehension wvalue and the
tabulated value (since t (45) = -0.477, p=0.05). While for
both Tii and Iiii, there is evidence that there is significant
difference in the expected real comprehension value
(since p<0.035) and the calculated value found is greater
than the tabulated value (For i, ((35) = 6.103, p<0.05, for
liii, 1(26) = 4.418, p<0.03).

Table 4 shows the group statistics of results of
an Independent t-test for instrument [ and L In
Table 5 it shows that (for the independent sample test
between instrument Iii  and Iiii) there is evidence
showing significant difference between the two groups
(t(61) =4.423, p<0.005).

DISCUSSION

Yaxley and Zwaan (2007) found that readers mentally
simulate the visibility of an object during language

Table 2: One-Sample Statistics for instruments 11, lii, liii and le {population, mean, SD and SEM)

Sample category M Mean S0 SEM

Real comprehension level of the control group Ic g .2244 029827 004776
MNormalized real comprehension level of L 46 (1.4920 0.11447 (01688
Mormalized real comprehension level of [i b (1. 3668 017377 (1.02896
Normalized real comprehension level of liii 27 (.3935 016879 003248

Table 3; Results of one-sample t-test for instruments

03% Confidence interval of the difference

Sample category [ df Sig, (2-tailed) Mean difference Lower Upper
Normalized real comprehension level of T -(1.477 45 0636 -(L008DS -0.0420 (L0260
Test value = 0.5
Normalized real comprehension level of [ii f. 105 35 XLLY 017681 01180 00,2356
Test value = {149
MNormalized real comprehension level of Tin 4418 26 L L] 014352 00767 02103
Test value = 0,25
Li {with test value = 0.5}, Lifwith test value = 0. 19 and L {with test value = (0.23)
Tahle 4: Group Statistics for instrument lii and liii
Twvpe M Mean =D =EM
Real comprehension level Samples from Instrument Liii 36 (.5868 0.17377 002896
Samples from Instrument lii 27 (.3935 0. 16879 003248
Tahble 5: Independent samples test between instrument lii and Liii, measuring the real comprehension level
Levene's test for t-test for equality of means
equality of variances  ———=-s--rrmemeserr e e e e e e e e e e -
esesmssmssissesamnesssean Sig. Mean Std. error 95% confidence
F Sig. l dr (2-tmled)  difTerence difference inferval of the difference
Lower Upper  Lower Upper  Lower Upper Lower Upper Lower
Real Equal 0377 (1.542 4423 6l (L0 0.19329 004370 010590 (.28068

comprehension level varnances assumed
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comprehension thus linguistic simulation of the object
properties is one of the ways that could help the reader to
comprehend. Similar work by others Zwaan ef al. (2004),
Gosselin and Schyns (2004), Richardson er al. (2003) also
support this evidence. A related work such as by Harber
and Myers (1982) found that there is greater accuracy in
remembering pictograms compared to words. These
theories suggest that images may be used as a basis to
solve the problem encountered by readers of the Arabic
document (the Quran, especially those who can read in
Arabic but could not comprehend the meaning).

The expected values 0.5, (.19 and 0.25 are values that
were expected from the participants by reading Ii, I and
liii. For the case of li, there is evidence that using Arabic
text and translation leads to no significant difference from
the expected results.

For  the of Il and i, although the
experiments mentioned earlier by Yaxley and Zwaan
(2007), Zwaan er al. (2004), Gosselin and Schyns (2004),
Richardson er al. (2003} and Harber and Myers (1982) had
different approaches and was used in different context,
the results found in this experiment is consistent with the
others. It was found that there 1s significant difference on
the level of comprehension when images are used as part
of the reading text. Therefore in this experiment images
used resulted in a higher comprehension level of the text
read,

The result found can be use as a basis for the
development of a visualization system to assist non-
Arabic speaker who can read the Arabic document
(the Qur’an) to comprehend the text.
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