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Abstract 
 
Although traditionally, Malay was predominantly written in the Arabic script (Jawi), the 
Roman script has become the standard script for the Malay language after the Second 
World War due to the relative complexity of Jawi in comparison to the Roman script. 
One factor that makes reading Jawi a cognitively complex process is the inconsistency in 
the use of vowel letters in the spelling of Malay words in Jawi. Currently, the vowel 
phonemes in Malay words in Jawi are represented inconsistently in different syllables 
either using vowel letters or not represented at all. Two reading experiments on Malay bi-
syllabic words written in Jawi were conducted with two groups of readers. In Experiment 
1, 28 Malay native speakers and 13 Arabic native speakers read 200 Malay bi-syllabic 
words in Jawi as quickly and as accurately as possible to investigate the naming latencies 
of words written in Jawi with and without diacritics. In Experiment 2, 30 Malay 13- and 
14-year-olds read 108 Malay bi-syllabic words in Jawi to investigate if adding vowel 
diacritics and/or vowel letters to represent Malay vowels facilitates reading Jawi. Both 
experiments were conducted using DMDX, a Win 32-based display system for 
psychological experiments that records reaction times to visual and auditory stimuli. 
Results are presented in terms of the subjects’ reading accuracy (correct responses) and 
latency (reaction times). To a great extent, adding diacritics to the Jawi spelling system 
does facilitate reading. This study also shows that two Jawi spelling conditions can help 
make reading Jawi a cognitively less complex process for readers.   

Keywords: Arabic script of Malay; cognitive complexity; DMDX; Jawi; 
psycholinguistics 

Introduction 

Reading is one area within cognitive psychology (Plaut, 1997) that can be investigated 
from different angles including perceptual processing, memory processing, 
comprehension processing, and production processing (Rayner, Pollatsek, Ashby & 
Clifton, 2012). Reading is regarded as a “highly complex process” (Rayner et al., 2012, p. 
7) because it involves many sub-processes that rely on each other for the process to take 



GEMA Online™ Journal of Language Studies                                                                          2           
Volume XX(X), Month XXXX 

ISSN: 
 
 

place. Cognitive psychologists typically utilise experiments to investigate specific 
mechanisms involved in the process of reading.  

The more popular type of research conducted on reading within the Southeast Asian 
region today have been off-line experiments. These off-line experiments investigate the 
manner typically- or atypically-developing children or adults read. The off-line 
experiments include 1) truth value judgment tasks; 2) picture matching tasks; and 3) act-
out tasks (Schmitt & Miller, 2010). These off-line experiments are the more popular type 
of experiments because they do not incur much cost and are practical for classroom 
readers. However, such a research does not give researchers the opportunity to investigate 
the reading processes in terms of time-related properties. Some of the information 
gathered from off-line tasks also can make the interpretation of data challenging 
(Marinis, 2010). This is because, for off-line tasks, participants’ interpretation of certain 
stimuli (e.g., a sentence), can only be measured after the completion of the presentation 
of the stimuli (in this case, the completion of the sentence). 

On-line tasks, on the other hand, enable researchers to evaluate participants’ unconscious 
and automatic responses to language stimuli (Marinis, 2010). These types of tasks are 
particularly good for research that investigates time-related properties. In most cases, the 
latency, or reaction time (RT) towards a certain stimuli is recorded by a computer and the 
RT thus becomes the dependent variable for the experiment. RTs to certain stimuli can 
actually reflect participants’ unconscious processes, which are something that off-line 
experiments cannot measure (Marinis, 2010). 

This manuscript presents results of a study that aimed to investigate if adding vowel 
diacritics or additional vowel letters to the Arabic script of written Malay (henceforth, 
Jawi) facilitates reading in terms of accuracy and latencies. Jawi is a marginalised script 
among Malaysians due to its cognitive complexity (Salehuddin, 2012). One of the 
reasons why Jawi is cognitively complex is the fact that Malay words are spelled 
unsystematically in Jawi. Bi-syllabic words, for example, are spelled with four different 
variants: 1) a vowel letter present in both syllables, 2) a vowel letter present in the first 
syllable, but absent in the second syllable; 3) a vowel letter absent in the first syllable but 
present in the second syllable; and 4) a vowel letter absent in both syllables. Hence, in 
order to make the process less complex, Salehuddin (2013) proposed some innovative 
transformations to the script which includes the addition of vowel letters and vowel 
diacritics in the script.  

In order to investigate if the transformations proposed to the script facilitate the reading 
process, on-line experiments were conducted. Readers’ RTs can provide information on 
how fast or slow the proposed transformation affects the readers’ reading. Hence, it was 
assumed that if the transformations do facilitate reading, the number of correct responses 
will increase and the RT will decrease. A decrease in the RT will inform researchers that 
readers take less time to process the transformed spelling than its original spelling. In 
contrast, if the transformations do not facilitate reading, the number of correct responses 
will decrease; however, an increase in the RT will be observed.  

Up till now, the Jawi spelling system has gone through various transformations, 
presumably to make it easier for readers to read it and hence, to regain its popularity 
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among Malaysians. Words like “bumi” (/bumi/ ‘earth’), for example, used to be spelled 
without a vowel in the second syllable (e.g., “بوم”). As a result, the word was often 
misread as “bom” (/bom/ ‘bomb’). However, more recently, a vowel letter has been 
added to the second syllable of the word (i.e., “بومي”) so that the word is now read 
correctly as /bumi/. Similarly, words such as “topi” (/topi/ ‘hat’) and “tupai” (/tupai/ 
‘squirrel’) were often misread when they appeared in written form as they were both 
homographically spelled as “توڤي”. Hence, for readers to read sentences such as “توڤي 
 correctly, they would have to strongly rely on the numeral classifier ”ساي نمڤق سايكور
 that preceeds the noun to disambiguate (”seekor “NumCl – animate, non-human) ”سايكور“
the word “توڤي” semantically (See Salehuddin (2014) for more information on Malay 
numeral classifiers). In 1986 a modification to the Jawi spelling system was made and 
this modification involved the inclusion of another vowel letter in the second syllable of 
words with diphthongs (e.g., changing “توڤي” “tupai” (/tupai/ ‘squirrel’) to “توڤاي” (Ismail 
Dahaman, 1991). As a result of this change, readers no longer had to disambiguate 
certain homographs through the contextas they previously did. 

However, despite the various forms of changes that Jawi has experienced up till now, the 
spelling has yet to be made fully consistent. As mentioned earlier, for bi-syllabic words 
alone, four different types of spelling can be observed.  

1. A vowel letter is present in both syllables (/ju.ri/  جوري) 
2. A vowel letter is present in the first syllable, but is absent in the second syllable 

(/ki.ta/  كيت) 
3. A vowel letter is absent in the second syllable, but is present in first syllable 

(/har.ta/  ھرتا) 
4. A vowel letter is absent in both syllables (/d͡ʒi.ka/  جک) 

 

Vowel letters in Jawi do not perform the same role as those in the Arabic language. This 
is because the vowel letters in the Arabic language function as long vowels – vowels 
whose length is equivallent to two beats (harakat). Words like “جمل”, for example, are bi-
syllabic words that are pronounced with two short vowels (i.e., /d͡ʒamal/ ‘camel’). The 
presence of a vowel letter in the second syllable “جمال” changes the meaning of the word 
(i.e., /d͡ʒamaːl/ ‘beauty’) although the vowel sound in the second syllable of the two words 
are both low front vowels. This suggests that long vowels and short vowels in the Arabic 
language are indeed ‘phonemes’ and “جمل” and “جمال” are minimal pairs. 

However, in Malay, the change in the length of the vowels in any of the Malay syllable 
does not change the meaning of the words. “Baju” (/bad͡ʒu/ ‘clothes’) is still perceived as 
“baju” even if a person extends the vowel length in any of the syllables (e.g., as in 
/baːd͡ʒu/ or /bad͡ʒuː/ or even /baːd͡ʒuː/). This is because, there are no long vowels in Malay 
and the use of vowel letters in Jawi does not make any syllable longer than the other. 
Because of this, if vowel letters appear in certain syllables in Jawi, they continue to be 
read as short vowels. As a matter of fact, the presence of vowel letters appears to be 
necessary as they may actually help readers in disambiguating ambiguous Malay words 
in Jawi.  
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Vowel diacritics (‘tashkeel’) have been used in the Arabic language to assist novice 
readers in reading the Arabic language more accurately, particularly in determining the 
vowel sounds (i.e., /ɑ/, /i/, /u/) that should accompany particular consonants. Since in the 
Arabic language, the manifestation of vowels in syllables is dependent on context, the use 
of vowel diacritics (or pointing) helps novice readers, who may not be familiar with 
Arabic syntactic structure, to read Arabic words accurately (Abu-Rabia, 2002).  

Jawi, however, has never been written with diacritics. Hence, readers of Malay who are 
not familiar with Malay words or those who are not familiar with the semantics and 
syntactic structures of Malay may not be able to read Jawi accurately. Therefore, it was 
hypothesised that the use of vowel diacritics in Jawi will help readers to read words in 
Jawi more accurately with faster RTs than to read words in Jawi without diacritics. It was 
also hypothesised that the use of vowel letters in syllables that currently do not have 
vowel letters in them would also assist readers in reading words written in Jawi more 
accurately with faster RTs than reading words written in Jawi that have missing vowel 
letters in certain syllables. 

Based on the above-mentioned hypotheses, the current study investigated the effect of 
these modifications to Jawi in two different reading experiments. The on-line method 
was used as participants’ unconscious and automatic responses to language stimuli can be 
recorded. Two reading experiments were conducted for this purpose. Experiment 1 
investigated the naming latencies of words written in Jawi, with and without diacritics, 
by Malay and Arabic native speakers. Experiment 2 investigated the optimal 
manipulation in Jawi that facilitates reading. Both experiments were conducted using 
DMDX (Forster & Forster, 2003), a Win 32-based display system for psychological 
experiments that records reaction times to visual and auditory stimuli to capture the 
participants’ on-line processes. 

Experiment 1 
 
Method 

Participants. Twenty-eight Malay native speakers (27 females, 1 male) and 13 Arabic 
native speakers (3 females, 10 males) participated for payment in the experiment. The 
Malay participants were first year undergraduates at the School of Language Studies and 
Linguistics, Universiti Kebangsaan Malaysia. They were between 19 and 22 years old. 
Seventeen of them reported that they started reading Jawi before they were 7 years old. 
However, only two of them reported that they read Jawi on daily basis. Twenty-one of 
the Malay native speakers read the Qur’an, the Holy Scripture that is written in the 
Arabic script with diacritics, before they were seven and 19 of them reported that they 
read the Qur’an everyday.  

The other group of participants were native and first language (L1) speakers of Arabic. 
All of them were studying at the postgraduate level in Malaysia. They had been in 
Malaysia for between 1 and 3 years, and all of them regarded Malay as a foreign 
language because despite the fact that they had lived in a country that has Malay as its 
national language for more than a year, their contact with the Malay language was limited 
because they rarely communicate with the locals. As a result, they had to learn the Malay 
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language formally in language classrooms. Despite the formal Malay instructions, their 
proficiency in the spoken and written Malay was still very low. They also reported that 
they even had difficulty in constructing simple Malay sentences. None of them had the 
experience of reading Jawi prior to this experiment.  

All participants (i.e., Malay and Arabic native speakers) had normal or corrected-to-
normal vision and none of them reported having any reading disability. Table 1 
summarises the Malay and Arabic native speakers’ background information for reading 
Jawi. 

Table 1. Background of the Malay and Arabic native speakers 

 Age start reading Jawi / 

Arabic (years) 

Frequency reading Jawi / 

Arabic 

Age start reading the Qur’an 

(years) 

Frequency reading the 

Qur’an 

<7  7-12 13-17 >17 
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kl
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th
ly
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<7 7-12 13-

17 

>17 

da
il
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w
ee

kl
y 

m
on

th
ly

 

Y
ea

rl
y 

Malay 17 10 1 0 2 8 9 9 21 7 0 0 19 9   

Arabic 10 3 0 0 10 3 0 0 6 7 0 0 6 7 0 0 

 

Stimuli. The stimuli were 200 Malay words written in Jawi presented with and without 
diacritics. Each word was presented in both conditions, that is, either with diacritics or 
without diacritics, in a random order for each individual participant. The words selected 
were bi-syllabic words and ranged in length from 3 to 6 letters (M = 4.78) for Roman 
script and 2 to 6 letters (M = 4.19) for Jawi. The mean word-frequency was 136 words 
per million and ranged from 0 to 10466 words per million (Dewan Bahasa & Pustaka 
Corpus for Books & Magazine). 

Procedure. The naming task was run using DMDX (Forster & Forster, 2003). 
Participants were tested individually in a quiet room. Each of the participants sat 
approximately 50 cm in front of a Multi-touch Full HD All-in-One computer. Prior to the 
experimental session, each participant was briefed that Malay words written in Arabic 
scripts (printed in cursive) would be presented on the computer monitor and their task 
was to read the words aloud. They were instructed to name the words displayed on the 
screen as quickly and as accurately as possible. Presentation of the stimuli and recording 
of response times were controlled by DMDX software (Forster & Forster, 2003). Each 
participant received a total of 18 practice trials prior to the experimental phase. 

The participants read 200 bi-syllabic Malay words in Jawi aloud; 100 were bi-syllabic 
Malay words written without vowel diacritics whereas the other 100 were the same bi-
syllabic Malay words but written with vowel diacritics. The presentation of Malay words 
in Jawi with diacritics was based on the proposition put forward by Salehuddin (2013). 
The presentation of stimuli was randomised and mixed for both with and without 
diacritics, with different order for each participant. After the 100th stimulus, each 
participant was given a break and was instructed to resume the experimental trial by 
pressing the ‘space bar’ key. Naming latencies (RTs) were measured and recorded by 
DMDX via a microphone. After the experiment, naming responses were analysed using 
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CheckVocal (Protopapas, 2007). The naming task session lasted approximately 20 
minutes. 

Results 

Incorrect responses and response times less than 300 ms or greater than 1600 ms (10.94% 
Malay data and 28.23% Arabic data) were excluded from the latency analysis. The mean 
response times and proportion of correct responses (accuracy) are presented in Table 2. 

Two repeated measures analyses of variance (ANOVA) were conducted for reaction 
times and accuracy (proportion correct). Word type (without diacritics, with diacritics) 
was a within subjects factor and native language (Malay, Arabic) was a between subjects 
factor. 

The ANOVA on the latency data showed a main effect of word type (F(1, 39) = 84.45, 
p<.001, ηp²=.684). Native language spoken was not significantly different (p>.9) but there 
was a significant interaction effect between word type and native language (F(1, 39) = 
87.83, p<.001, ηp²=.693). Post hoc comparisons were conducted. For the Malay speakers, 
there was no significant difference in reaction times when naming words with or without 
diacritics (p>.8). However, for the Arabic speakers, naming latencies were significantly 
faster (96 ms) when reading words without diacritics than with diacritics (t(12) = 7.92, 
p<.001). 

The ANOVA on the accuracy data showed a main effect of word type (F(1, 39) = 57.42, 
p<.001, ηp²=.596) with greater accuracy when naming words with diacritics than without 
diacritics. There was also a significant main effect of native speaker (F(1, 39) = 115.75, 
p<.001, ηp²=.748) with the Malay speakers being more accurate and making less mistakes 
than the Arabic speakers. There was also a significant interaction effect between word 
type and native speaker (F(1, 39) = 17.99, p<.001, ηp²=.316). Post hoc comparisons were 
conducted. Malay speakers and Arabic speakers were both more accurate when naming 
words with diacritics than without (Malay speakers: t(27) = 3.21, p<.01, Arabic speakers: 
t(12) = 6.19, p < .001). 

Table 2. Mean latencies (in milliseconds) and accuracy for naming words with and 
without diacritics. Standard deviations are in parentheses 

 Without Diacritics With Diacritics 
RT Accuracy RT Accuracy 

Malay (L1) 794 
(20) 

.93 
(.08) 

793 
(21) 

.97 
(.05) 

Arabic (L1) 743 
(29) 

.66 
(.07) 

839 
(30) 

.79 
(.09) 

 

Discussion 

Experiment 1 has revealed a number of findings. First, the Malay native speakers did not 
differ in their latencies for reading words with or without diacritics. However, they were 
more accurate in reading the words with diacritics in comparison to reading words 
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without diacritics. Thus, there was a facilitatory effect of the diacritics on their accuracy 
of visual-word recognition although not on naming latencies. In interpreting these results, 
it is important to note that these participants were reading words in their native language, 
but reading the words in a less familiar script. Malays are more familiar with reading the 
Malay language using Rumi or Roman script than Arabic script, particularly because the 
Roman script is currently the standard script for the Malay language. The diacritics 
appear to facilitate accurate lexical retrieval as they effectively help in narrowing down 
the plausible lexical candidates in comparison to words without diacritics, which leads to 
greater naming accuracy. Although a majority of the Malay participants rarely read Jawi, 
their daily contact with the Qur’an does help them in achieving accuracy in reading Jawi 
with diacritics. The Qur’an is written with vowel diacritics to ensure accuracy in reading 
the Holy Scripture. Jawi with diacritics resembles the Qur’an and hence, the presence of 
diacritics helps Malay readers to read the Malay words in Jawi more accurately. 

In contrast, the Arabic native speakers were significantly faster when reading words 
without diacritics than with diacritics. Yet, they were more accurate when naming words 
with diacritics than without diacritics. There are a number of possible explanations for 
these conflicting results. These results reflect the Arabic speaker’s low proficiency levels 
in Malay and lack of experience in reading Jawi. An additional contributing factor is that 
as their first language is Arabic, they are used to reading Arabic without diacritics, and 
hence are faster at reading the words in Experiment 1 without diacritics although not as 
accurate. This is because, they are reading a script that they are very familiar with but 
retrieving words in Malay, a language they are less familiar with. Malay has a larger 
number of vowels represented than Arabic and so when consonants only are available, as 
occurs in Arabic script without diacritics, accurate lexical retrieval is more challenging in 
their second language, Malay. In Arabic script, when diacritics are not available there is 
greater reliance on top-down processing, which is dependent on knowledge of the 
language. This is why beginner readers and second language learners, when they first 
start learning to read Arabic (and the same with Hebrew), are given text with diacritics; 
once they become more experienced at reading, the diacritics are removed (Abu-Rabia & 
Siegel, 2003). In addition, the naming latencies were slower, also probably because of the 
fact that Jawi with diacritics resembles the Qur’an. In the recitation of the Holy Scripture, 
Muslims are taught to recite it carefully (Al-Qur’an, 73:4) so as to avoid mistakes. 
Because of the resemblance between the Qur’an and the Jawi with diacritics in terms of 
their presentation, readers who were native speakers of Arabic tended to read the latter 
slowly as a result of the conditioning process in the recitation of the Qur’an. 

Implications 

In Experiment 1, there was only qualified support for the prediction that diacritics would 
have a facilitatory effect on the reading of words in Jawi. For the Malay readers, there 
was no difference in latencies for reading words with or without diacritics, but they 
named the words with greater accuracy when diacritics were present. In relation to the 
Arabic speakers, there was a facilitatory effect of diacritics on the accuracy of naming the 
words when diacritics were present, but not on naming latencies. 
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Experiment 1 shows that to a certain extent, the presence of diacritics in Jawi does help 
readers to read the script more accurately. This suggests that the presence of diacritics in 
Jawi can, to a certain extent, help in reducing the cognitive complexity of Jawi, 
supporting the proposition made by Salehuddin (2013).  

Vowel diacritics, as mentioned earlier, represent short vowel sounds in the Arabic 
language. Vowel letters, on the other hand, represent long vowel sounds in the Arabic 
language. Malay does not have long vowels; yet, vowels letters are pervasive in Jawi. 
Nevertheless, they are used inconsistently in Jawi. As mentioned earlier, some syllables 
within a word are written with vowel letters whereas some syllables within a word are 
written without vowel letters (see Salehuddin, 2012 for further description). Despite the 
use of these vowel letters, the duration of the syllables, with or without vowel letters, are 
the same. Hence, syllables with vowel letters are read in the same length with those 
without vowel letters. It can be assumed that vowel letters in Jawi play the same role as 
vowel diacritics do in Arabic scripts. 

With this in mind, based on Salehuddin’s (2012) argument, it can be assumed that there 
can be four possible ways of spelling a Malay bi-syllabic word in Jawi. This includes 1) 
maintaining the original Jawi spelling; 2) adding vowel diacritics to the original Jawi 
spelling; 3) adding vowel letters to the original Jawi spelling; and 4) removing all vowel 
letters from the original Jawi spelling, but adding vowel diacritics to all syllables. 

Experiment 2 

Experiment 2 was conducted to investigate if readers who are native speakers of Malay 
are able to read Jawi with greater ease in all the four different spelling conditions 
mentioned in the preceeding paragraph. If there is a difference in the facilitatory effect of 
the spelling conditions in reading Jawi, it would be important to find out which 
manipulation is the most effective. 

Method 

Thirty (16 Male, 14 Female) Malay native speakers who are able to read Jawi 
participated in this study. They were thirteen- (12) and fourteen-year-old (18) students of 
SMK Seafield. All participants had normal or corrected-to-normal vision. They 
participated based on the invitation circulated to them through their school’s English 
teacher. 

Prior to the session, the participants answered a questionnaire designed to investigate 
their ability to read Jawi and the Qur’an. A majority of them started to learn to read Jawi 
even before they were 7 years old while quite a number of them started reading the 
Qur’an between 7 and 12 years old. 

Participants were tested individually. Each of them sat approximately 50 cm in front of a 
Toshiba laptop. Prior to the experimental session, each participant were briefed that they 
would be presented with Malay words written in Arabic scripts (printed in a cursive 
form) and their task was to read the words aloud. Eighteen (18) bi-syllabic Malay words 
were presented to the participants as practice trails using the DMDX software and once 
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they have read the 18 trials, they proceeded to the experimental trials by pressing the 
“space bar” button. All instructions were given to the subjects in Malay. 

A total of 108 bi-syllabic Malay words were presented to the participants in four different 
conditions: Condition 1: 27 bi-syllabic words written in the original Jawi spelling; 
Condition 2: 27 bi-syllabic words written in the original Jawi spelling with the inclusion 
of vowel diacritics in all syllables; Condition 3: 27 bi-syllabic words written in the 
original Jawi spelling with the inclusion of vowel letters in all syllables, and Condition 4: 
27 bi-syllabic words in Condition 3 but with vowel letters replaced by vowel diacritics in 
all syllables (Table 3 for illustrations). They were 27 of the 100 words used as stimuli in 
Experiment 1. The presentation of stimulus was randomised with a different order for 
each participant. The experimental session lasted about 20 minutes/participant. 

Table 3: Four spelling conditions for the bi-syllabic Malay words in Jawi 

 Condition 1 Condition 2 Condition 3 Condition 4 
Mua مُوَا موا مووا  مُوَ
Jua جُوَا جوا جووا  جُوَ
Salam سَلَام سلام سالام  سَلَم
Kahwin كَھوِين كھوين كاھوين  كَھوِن

 

Results 

Analysis of correct reading responses given by each participant shows that there was a 
significant effect of the four spelling conditions on the mean number of correct response, 
F(1, 116) = 4.07, p<.01, ηp²= .116. Posthoc analysis shows that the difference between 
conditions 1, 3 and 4 was not significantly different from each other and neither was the 
difference between conditions 4 and 2. Condition 2, however, was significantly different 
from Condition 3 and 1.  

 

Figure 1: Mean number of Correct Responses for the different Jawi spelling conditions 
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Analysis on the Reaction Times on all correct responses shows that there was no 
significant difference of spelling condition forreaction times, F(3, 116) = .295, ns, ηp²= 
.008. 

 

 

 

 

 

 

 

 

 

 

Figure 2: Mean reaction times (in milliseconds) for the correct responses in all spelling 
conditions 

Discussion 

Experiment 2 has revealed some of findings. Readers read with more correct responses in 
conditions when vowel diacritics are present, regardless of whether there were vowel 
letters in the syllables or not. The presence of additional vowel letters in syllables did not 
help readers in reading words in Jawi more accurately. However, in terms of reaction 
times, none of the conditions appear to facilitate readers in reading the words.  

According to Salehuddin (2012), a syllable that contains the vowel /ɑ/, for example, can 
be manifested in Jawi in two forms; the first with the vowel letter “alif” (ا), and the 
second without any vowel letter. When the first takes place, the script can be considered 
as a “shallow orthography”, because the presence of the letter “alif” can signal readers 
that the vowel /ɑ/ should be manifested out loud in reading the syllable. When the second 
takes place, the script can be considered as a “deep orthography”, because the absence of 
the letter “alif” may leave readers guessing as to how the syllable should be read because 
the absence of vowel letters in particular syllables may mean that the syllables can be 
read with many other vowel sounds. But what appears to have caused Jawi to be 
cognitively complex is the fact that Jawi is a “shallow” orthography and a “deep” 
orthography at the same time. Vowel /ɑ/ in the Malay word “mama” is manifested in 
Jawi using the vowel letter “alif” (ا) in both syllables; yet, the vowel sound is not 
manifested in Jawi in the first syllable of “jasa”, in the second syllable of “mata” and in 
neither syllable of “jika”. 
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However, when vowels are manifested in the form of diacritics in Jawi, readers felt that 
their reading was more “guided”; the presence of the diacritics help them to decide which 
vowel should be used to make up a particular syllable. Participants’ incorrect responses in 
the reading aloud task indicated that they did have problems in deciding which vowels 
should be filled in reading words. Hence, the use of the vowel letters and diacritics does 
help them in deciding which vowels to choose when reading. 

General Discussion and Conclusion 

It is common knowledge that scripts that are cognitively complex are relatively more 
difficult to read than those that are cognitively less complex. When scripts are easier to 
read, accuracy will be higher and reaction times will be faster. In other words, readers 
will make more mistakes and spend more time reading when the scripts are cognitively 
complex. 

Jawi has become a marginalised script presumably due to its relative cognitive 
complexity in comparison to the Roman script. The script is cognitively complex not only 
because of its physical attributes, but also because of the inconsistency in its spelling 
system (Salehuddin, 2012). Hence, some transformations have been proposed with the 
aim of reducing the complexity of the current Jawi script (Salehuddin, 2013). 

The effectiveness of the proposed transformation to reduce the cognitive complexity of 
Jawi can only be known if what happens in the cognition of the readers can be 
understood. Hence, two experiments which investigated the on-line processes in reading 
Jawi were conducted. Through analysis on the number of correct responses and the 
reaction times, the two experiments suggest that to a certain extent, some permutations in 
the Jawi spelling system do help in making the process of reading Jawi a less complex 
process for readers.  

Experiments 1 and 2 have shown the effect of adding and removing vowel diacritics 
and/or vowel diacritics to and from the existing Jawi spelling system. Both experiments 
show that the use of vowel diacritics in Jawi increases readers’ accuracy in reading. 
However, no significant difference in latency was observed.  

It is not surprising that participants read more accurately when reading words with 
diacritics. This is because diacritics help readers to make quick decisions on which vowel 
sounds to manifest in certain syllables. Yet, the presence of vowel letters, however, does 
not result favourably in terms of accuracy. Although vowel letters, like vowel diacritics, 
can give readers clue as to which vowel sound to manifest in certain syllables, the 
addition of vowel letters in syllables where they were absent in the original Jawi spelling 
does not help readers in reading the word accurately. Why does this happen? 

Readers read less accurately when vowel letters are added to the original Jawi spelling 
probably because the additional letters interfere with the typical shape of certain words. 
To illustrate, readers may be familiar with the physical shape of the word “سلام” (“salam” 
peace) in what they see on signboards and posters; hence resulting in correct response to 
the word. The presence of “ا” (i.e., the Arabic letter alif) in the second syllable, however, 
may hinder word-recognition processing, and hence, results in inaccurate word 
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production. However, removing vowel letters from existing spelling does not have the 
same effect. Although the removal (e.g., “سَلَم”) does not make the same word look similar 
with the original shape, the diacritics does help readers in deciding how to pronounce the 
words they see. In other words, adding vowel letters into the Jawi spelling disrupts the 
reading process; but adding vowel diacritics, to a certain extent, helps ease the process of 
reading Jawi.   

It was discussed earlier that readers’ reaction times in reading Jawi is longer with the 
presence of diacritics because of readers’ previous experience in reading the Qur’an. If 
this were true, adding vowel letters to the original Jawi spelling would also give a longer 
reaction time, as vowel letters in the Arabic script represents long vowels. However, in 
Experiment 2, the RT for long vowels was not significantly longer than the other 
conditions. This is an interesting finding that needs to be explored in the future. 

The current study has shown that the inclusion of vowel diacritics can, to a certain extent, 
make Jawi an easier script to read. In terms of accuracy, the act of removing vowel letters 
from the original Jawi spelling and concurrently adding the vowel diacritics so that all 
syllables have vowel diacritics in them result in no significant difference from adding 
vowel diacritics to the original Jawi spelling. This suggests that vowel diacritics do 
facilitate reading. Because of this, there are two permutations that can be considered in 
making a change to the current Jawi spelling system: 1) adding vowel diacritics to the 
original Jawi spelling; and 2) removing all vowel letters from the original Jawi spelling, 
but adding vowel diacritics to all syllables. 

Vowel diacritics, in studies on Arabic language, have been described as “perceptual 
noise” (Roman & Pavard, 1987). Whether this is also true for Jawi is still unknown. This 
study, from two on-line experiments, has found two spelling conditions that could ease 
the process of reading Jawi. To determine which one of the two would be the better 
change for Jawi, another on-line experiment, using the eye-tracking machine can be 
conducted for the purpose. The experiment using the eye-tracking machine can also 
investigate if vowel diacritics are truly perceptual noise for Jawi as they are in the Arabic 
language. 

The Jawi spelling system has gone through various phases of transformation. The 
transformation proposed in this study is not ultimately aimed at making Jawi the standard 
script of Malay. However, such a transformation is necessary today so that the efforts 
made by the Malaysian’s government to encourage a widespread in the usage of the script 
at all levels will be fruitful.  
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