
Alphabetical Collation Sequence of Arabic Words With Special Characters 

in Microsoft Office Software 
 

 

Manar Almanea, Imam Mohammad Ibn Saud Islamic University, Saudi Arabia 

 

 

The Asian Conference on Arts & Humanities 2025 

Official Conference Proceedings 

 

 

Abstract 

 

Arabic is a language characterized by a large number of special characters, such as accents 

and symbols, in its script beyond alphabetic letters. While Arabic adheres to a fixed 

alphabetical order, the arrangement of words containing these special characters remains 

controversial. This study investigates the degree of sophistication of the Arabic alphabetical 

sorting systems operating in Microsoft Office Word and Excel documents, as well as in 

Python, which employs UTF-8 encoding. A list of 38 Arabic words was used for evaluation 

purposes. Each group of words in the list shared almost the same consonantal root but with 

varying characters and diacritics. Extraction and comparison of the sorted outputs from the 

three programs revealed marked sorting differences in the three sorted lists, with 

discrepancies as significant as 58% observed across the tested conditions. This is not just a 

simple technical error—it’s a linguistic and cultural oversight with consequences for data 

integrity and accessibility. Similarities and differences in the orders of the generated lists are 

then discussed. To solve this problem, this study proposes a linguistically-informed 

secondary alphabetical order for special characters beyond the primary order of Arabic letters. 

The order is based on some linguistic features of the special characters, such as the word’s 

root and the character’s phonological salience. Software developers working with Arabic 

script in digital applications are advised to incorporate the recommendations of this study into 

their work and to make adjustments to the alphabetical collation algorithms implemented 

within their programs. 
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Introduction 

 

The world is witnessing unprecedented advancements in areas that intersect language and 

computer science, marked by a proliferation of digital linguistic reservoirs and Large 

Language Models. However, due to specific linguistic features, the written form of some 

languages is easier to digitize and manipulate electronically than others. Arabic is among the 

languages whose script conventions exhibit details that complicate digitization. Despite being 

used by around 440 million people around the world (Motwakel et al., 2023), the fourth used 

language on the internet (Al-Onazi et al., 2023), and the sixth official language of the United 

Nations (Al-Onazi et al., 2023), the digitization of Arabic still faces some unresolved issues. 

An inherent feature of the Arabic script is its extensive repertoire of special characters, 

roughly 10 symbols, which are intricately integrated with letters to alter their form within 

words and mainly represent phonological information. They also frequently influence the 

grammatical and semantic significance of a word. Sometimes, more than one special 

character is combined with a single letter each conveying a specific meaning e.g. a consonant 

doubling symbol and a short vowel symbol. The most frequently used special characters in 

Arabic are presented in Table 1 below, along with their meaning. 

 

Table 1 

Examples of Special Characters and Their Linguistic Functions in Arabic 

Prolonged 

vowel 

Short 

vowels 

indefiniteness Consonant 

doubling 

Glottal stop 

(~) ( ُ   َ ِ ) (  ) ء ( )  ّ ( ( ٍ ً ٌ

 

The symbol (~) over a vowel in Arabic represent a prolonged vowel, i.e., a double vowel that 

is phonemic in Arabic as the following minimal pair show ( مآل - مال ) (money-destination). 

Similarly, the symbol for consonant doubling (ّ) is phonemic and marks the difference 

between words differing only in this symbol as ( ألم   -ألم ) (pain-happened). All short vowels in 

Arabic—/a/, /i/ and /u/—are not represented through letters in writing but rather through 

diacritics. These can be within words, or on the last letter representing grammatical case. The 

symbol (ء) is the glottal stop sign, while these symbols (ٌ ٍ ً) represent the indefinite article in 

Arabic. These symbols represent an integral part of Arabic alphabets. 

 

Languages employ different conventions for treating modified letters and certain letter 

combinations. For example, in Spanish, the letter ñ is treated as a basic letter (separate 

character) following n in order, and the digraphs ch and ll were formerly (until 1994) treated 

as basic letters following c and l, although they are now alphabetized as two-letter 

combinations (Collation-Charts.ORG, 2024). In Arabic, alphabetical sorting of words with 

such special characters, i.e., “alphabetical collation sequence” (Shihab, 2006), still lacks a 

standard in Arabic. Software programs such as operating systems and database management 

systems order Arabic words with special characters differently. This problem had long been 

highlighted (since the 1980s) but remains unresolved (Elmaghraby et al., 1989; Mustafa, 

1996). 

 

Theoretical Background 

 

A collating system is the assembly of written information into a standard order (Elmaghraby 

et al., 1989). Collation algorithms and encoding standards such as Unicode establish a 

specific order by comparing two character strings and determining their hierarchical 
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placement. When an order has been defined in this way, a sorting algorithm can be used to 

put a list of any number of items into that order. The writing systems of certain languages 

require the decision and announcement about how to order letters accompanied with special 

characters as in Urdu (Hussain & Karamat, 2003), Spanish, and Croatian (Collation-

Charts.ORG, 2024). We believe that such an effort has not been explored in Arabic. 

 

Arabic is a language featuring a large number of special characters (i.e., accents and symbols) 

beyond alphabets in its script (Ryding, 2005; Ryding, 2014) (see Figure 1). 

 

Figure 1 

Sample of Arabic Special Characters Above and Below Letters 

 

These include, but are not exclusive of, short vowel diacritics above or below letters ( ُ َ ِ  ), 

case-marking diacritics at the last letter ( ُ َ ِ ), nunnation at the last letter ( ٌ ً ٍ ) to indicate 

indefiniteness, the glottal stop symbol (ء) in various positions ( إ أ،   and the Prolonged ,(ؤ، ئ، 

vowels (~). Some letters such as Ta’ (ت، ة) and Alef (ا، ى) can have various forms at the end 

of the word1 (Ryding, 2005; Ryding, 2014; Shihab, 2006). These details create challenges for 

the digital manipulation of the Arabic script. Although Arabic adheres to a fixed primary 

alphabetical order of the letters (Figure 2),2 the arrangement of words with these special 

characters (what we refer to in this study as secondary alphabetical order) remains non-

unified and lacks a standard. This creates a problem for alphabetical sorting algorithms in 

Arabic, which require stability as a key feature. Non-standardized sorting algorithms across 

commonly used software programs (e.g., Word, Excel, Python) create real problems in 

administrative systems, search engines, lexicons, and education, impacting 440+ million 

Arabic speakers and users. It is worth mentioning that the Arabic writing system is 

phonological, where direct correspondence exists between the Arabic written form of words 

and their pronunciation. Indeed, the written form mirrors exactly how words are pronounced 

in Arabic. Accordingly, phonological rules can play a role in Arabic sorting systems, as the 

remainder of this study will show. 

 

  

 
1 The script of the Quran involves much more special characters than regular Arabic writing. They guide the 

special phonological recitation of verses. They are not all analyzed in this study.  
2 The letter Wow precedes the letter Ha in the Western Arabic countries unlike Eastern Arabic countries in 

which Ha preceded the Wow (Mustafa, 1996). 
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Figure 2 

Arabic 28 Alphabets Ordered in Columns From Right to Left 

 

As a root-pattern language, most Arabic dictionaries order entries depending on the triliteral 

root consonants (Wehr & Cowan, 1996) following the letters’ alphabetical order. Another 

order system was based on the consonants’ place of articulation as in Kitāb al-ʿAyn, the first 

Arabic dictionary compiled by Al-Farahidi in the 8th century in which entries were ordered 

starting from “deepest” pharyngeal letters and ending with bilabial sounds (Al-Makhzūmi & 

Al-Samirā’ì, 1988).3 

 

Establishing a unified scheme and a collating sequence for electronically sorting words with 

these special characters is crucial for Arabic users (Shihab, 2006). A collation sequence is 

vital because it determines the rules for comparing and sorting textual data in databases or 

large documents. It impacts many computerized operations’ search results, data retrieval, 

consistency, and accuracy. It also ensures a successful migration between various software 

programs more easily. A unified system is necessary for filing systems, data cataloging, 

indexing, organization of long name lists, legal documents, medical files, reference books, 

lexicography, and corpora concordance lists, among other uses. As an example of such a need, 

educators, teachers, and university professors need a fixed alphabetical order in long lists of 

students’ names, particularly when moving these lists from one platform to another, or when 

entering grades and or other personal information to ensure accuracy. Following a unified 

alphabetical order is even considered a force for democratizing access to information (Street, 

2020). 

 

Objectives 

 

This study investigates the degree of unification and sophistication of Arabic alphabetical 

sorting systems operating in two widely used Microsoft Office Software 2021 programs, 

namely Word (MW henceforth) and Excel (ME henceforth). It examines how these programs 

deal with words with diacritics and special characters under different conditions during 

alphabetical sorting. Specifically, the study examines the sorting of: 

• Different types of initial Alef ( إ -أ -ا  ) 

• Different positions of the glottal stop ( ئ-ؤ -أ ) 

• Short vowel diacritics (  ُ َ ِ  ) 

• Nunnation (final –n indefiniteness symbol) ( ٌ ً ٍ ) 

 
3 An Arabic reference. 
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• Prolonged vowel (double vowel) (~) 

• Gemination (double consonants)  (  ّّ )  

• Different final Ta shapes (ة -ت) 

• Final Ta vs. final Ha ه(-)ة  

• Different final Alef types (ا، ى، اء) 

 

If a specific sorting scheme is found across these programs, the study discusses and evaluates 

it accordingly. The generated lists are then compared to a list obtained from Python that 

utilizes the Universal Unicode (UTF-8) system. Finally, a recommended order of sequencing 

these special characters in Arabic is proposed. The proposed system will operate based on the 

linguistic properties of every symbol. This effort aims to provide a standard Arabic collation 

sequence for special characters. 

 

Research Questions 

 

1. Is there a specific unified alphabetical order followed by MW and ME in sorting 

words with special characters?  

2. Are the lists obtained from MW and ME identical to the order obtained from Python 

based on UTF-8? 

3. What is the recommended system for alphabetically sorting special characters in 

Arabic?  

 

Methodology 

 

To evaluate how these systems sort words containing the various special characters 

mentioned above, the researchers, all native Arabic speakers with expertise in linguistic 

studies, meticulously compiled and revised a list of 38 actual Arabic words (Table 2). These 

words were clustered into 12 groups sharing the same consonantal trilateral root. Every word 

addresses the sorting problem of a specific special character (or combination of characters). 

The selection criteria for words depended mostly on varying the special character under 

investigation while holding the rest of the word exactly the same. Each group of these words 

shared almost the same stem or root of a word (almost the same letters) but with varying 

special characters (examples shown in Table 3). For every group, variation is only in the 

symbol under investigation. 
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Table 2 

Arabic Words Included in the Study and Their English Meaning 

Arabic word English 

meaning 

Arabic 

word 

English 

meaning 

Arabic word English meaning 

 Age (genitive عَصْرٍ  Asked سأل  My father أبي

indefinite) 

 Age (nominative) عَصْرُ  Surpassed سَمَا Monday اثنين 

 Age (accusative عَصْرَاً  Sky سَمَاء Two إثنين 

indefinite) 

 disobeyed عَصَى Request سؤل  Name اسم 

 /Emirate إمارة

principality 

 Knowledge الْعِلْم Was asked سئل 

(definite) 

 A friend صديقة  token/sign أمارة

(female) 

 A pen قَلمَُ 

 His friend صديقه  In hope of أملً 

(male) 

 The pen الْقَلمَُ 

 I am in hope آملً 

of 

نَ   A book كِتاَب Included ضَمَّ

ار  Al-Zar الزَّ

(African 

tradition) 

 Wrote كَتبََ  Guaranteed ضَمَنَ 

 Books كُتبُُ  A stick عَصَا Visited زَارَ 

 Was written كُتبَِ  Squeezed عَصَرَ  Flower زهرة

هْرَة  Age عَصْرٌ  The flower الزَّ

(nominative 

indefinite) 

 Writers كَتبََة 

 She wrote كَتبَتَ    

 

Table 3 

Special Characters Examined in the Present Study 

Special 

characters 

Name in Arabic Description Example/ 

possible 

minimal pairs 

Type of 

difference 

indicated 

إ -أ -ا  همزة الوصل   -   

 وهمزة القطع 

على الألف أو -  

 تحت الألف

Various forms of the 

Alef letter (either 

combined or not 

combined with the 

glottal stop symbol) 

أمَارة  –اثنين   

 إِمارة

Morphemic 

(indicating 

different 

morphemes) 

ئ -ؤ -أ  مواضع الهمزة   

 المختلفة 

Glottal stop shape 

based on 

surrounding vowels 

   -سُئلِ -سَألََ 

 سُؤْل 

Morphemic 

(indicating 

different 

morphemes 

(  الحركات على   ( ِ َ   ُ

 الحروف

Short vowel diacritics 

above or below the 

letter 

  كَتبََ 

 كُتبُُ 

 كُتبَِ  

 عَصَرَ  

 عَصْرُ 

-Morphemic 

within words 

(indicating 

different 

morphemes ( 

-Allomorphic at 

the last word 
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(  Nunnation- indicator التنوين  ( ٍ ً ٌ

of indefiniteness 

-عَصْرٍ -عَصْرٌ   

 عَصْرَاً   

-Nunnation is an 

indefinite 

morpheme, 

But the 

difference 

between a 

word with or 

without it is 

allomorphic 

– آملً  Prolonged vowels المد (~) أمََلً    Morphemic 

 التاء المربوطة   (ة ،ت)

 والمفتوحة 

Letter Ta shapes at 

the end of the word 

 Morphemic كتبة  – كتبت

 Letter Alef shapes at الألف الممدودة والمقصورة  (ا، ى، اء)

the end of the word 

-عَصَى عَصَا   

فناء –فنى   

Morphemic 

ه( -)ة  التاء المربوطة  

 والهاء المربوطة 

Final Ta vs. final Ha  ٌصديقُه 

 صديقة 

Morphemic 

 ضَمَّن Gemination الشدة )  ّ (

 ضَمَن

Morphemic 

 

 

The list of selected words was inserted into both MW and ME. Additionally, the list was 

entered in Python, and the program was required to sort the list. The alphabetical order of the 

list is generated from the three programs (see Table 4). 

 

Results 
 

Table 4 

Alphabetically Sorted Lists Generated by MW, ME, and Python 

Python (UTF-8) ME MW 

Order Word Order Word Order Word 

 أبي 1 أبي 1 آملً  1

 اثنين  2 اثنين  2 أبي 2

 إثنين  3 اسم  3 أمارة 3

 اسم  4 الْعِلْم 4 أملً  4

 إمارة 5 الْقَلمَُ  5 إثنين  5

ار 6 إمارة 6  أمارة 6 الزَّ

ار 7 اثنين  7  أملً  7 الزَّ

هْرَة 8 اسم  8  آملً  8 الزَّ

ار 9 ار 9 إثنين  9 الزَّ  الزَّ

هْرَة 10  زَارَ  10 إمارة 10 الزَّ

 زهرة 11 أمارة 11 الْعِلْم 11

هْرَة 12 أملً  12 الْقَلمَُ  12  الزَّ

 زَهْرَة 13 آملً  13 زهرة 13

 سأل  14 زَارَ  14 زَارَ  14

 سَمَا 15 زَارَ  15 زَهْرَة 15

 سَمَاء 16 زَهْرَة 16 سأل  16

 سؤل  17 زهرة 17 سؤل  17
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 سئل  18 سَمَا 18 سئل  18

 صديقة  19 سَمَاء 19 سَمَا 19

 صديقه  20 سأل  20 سَمَاء 20

نَ  21 سؤل  21 صديقة  21  ضَمَّ

 ضَمَنَ  22 سئل  22 صديقه  22

 عَصَا 23 صديقة  23 ضَمَنَ  23

نَ  24  عَصَرَ  24 صديقة  24 ضَمَّ

 عَصْرٌ  25 صديقه  25 عَصَا 25

 عَصْرٍ  26 ضَمَنَ  26 عَصَرَ  26

نَ  27 عَصَى 27  عَصْرُ  27 ضَمَّ

 عَصْرَاً  28 عَصَا 28 عَصْرٌ  28

 عَصَى 29 عَصَرَ  29 عَصْرٍ  29

 الْعِلْم 30 عَصَى 30 عَصْرَاً  30

 قَلمَُ  31 عَصْرٌ  31 عَصْرُ  31

 الْقَلمَُ  32 عَصْرٍ  32 قَلمَُ  32

 كِتاَب 33 عَصْرَاً  33 كَتبََ  33

 كَتبََ  34 عَصْرُ  34 كَتبََة  34

 كُتبُُ  35 قَلمَُ  35 كَتبَتَ 35

 كُتبَِ  36 كَتبََ  36 كُتبُُ  36

 كَتبََة  37 كُتبُُ  37 كُتبَِ  37

 كَتبَتَ 38 كِتاَب 38 كِتاَب 38

 

Analysis 

 

As indicated in Table 3, variations in the special characters under investigation within words 

are mostly morphemic in Arabic (with the exception of final letter diacritics and nunnation). 

This means that the existence of a special character makes a different (independent) word and 

must be considered by software programs as separate, independent characters with a status 

equal to a letter. Final letter diacritics and nunnation add only syntactic (case-marking) and 

semantic (indefinites) information to the word. Variations in them are allomorphic. In other 

words, variations in these special symbols do not create different words, and they do not 

require consideration as an independent character. The same applies to words written with 

short vowel diacritics and those in which the diacritics are not recorded. They can be the 

same words because short vowel diacritics are optional in Arabic writing. A decision on 

whether they are the same words or not requires contextual information to solve possible 

ambiguity. This information is important for the normalization processes needed for some 

software development. 

 

Table 5 below summarizes the analysis of results obtained by comparing the three 

alphabetically sorted lists generated from the three programs. 
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Table 5 

Comparison of the Alphabetical Lists Obtained From MW, ME, and Python 

Conditions and 

special characters 

MW ME Python Unification 

Status 

The letter Alef with 

or without glottal 

stop   ء at the word-

initial position 

(Hamzat Alwasl 

and Hamzat 

Alqata’) 

ا(-)أ  

 أ before ا 

 

Hamzat  

Alqata’ First 

 أ before  ا  

 

Hamzat Alqata’ 

First 

 ا before أ 

 

Hamzat Alwasl 

First 

Order is 

different 

Words with and 

without the definite 

morpheme prefix 

 {ال-}

Does not 

consider it part 

of the word; it 

sorts the words 

regardless of the 

existence of the 

definiteness 

prefix 

Considers it as 

a part of the 

word 

(all definite 

words are 

sorted under 

each other) 

Considers it as 

a part of the 

word 

(all definite 

words are 

sorted under 

each other) 

Order is 

different 

Glottal stop with 

the letter Alef at the 

word-initial 

position 

(Hamzat Alwasl 

and Hamzat 

Alqata’) 

when the rest of the 

word is different 

Considers 

ا -أ   

one entity 

Considers them 

different,  ا is 

before  أ 

Considers 

ا -أ   

one entity 

Order is 

different 

The letter Alef with 

short vowels: 

إ –أ   

 Order is إ before  أ   أ before إ   أ before إ  

different 

Glottal stop at the 

medial position of 

the word 

(medial Hamzah) 

The order is: 

 أ

 ؤ

 ئ

The order is: 

 أ

 ؤ

 ئ

The order is: 

 أ

 ؤ

 ئ

Order is 

the same 

Short vowel 

diacritics 

(Fatha /a/ 

Dhammah /u/ 

Kasrah /i/ 

Sokon) 

 

Fatha /a/ 

Dhammah /u/ 

Kasrah /i/ 

Sokon 

Fatha /a/ 

Dhammah /u/ 

Kasrah /i/ 

Sokon 

Fatha /a/ 

Dhammah /u/ 

Kasrah /i/ 

Sokon 

Order is 

the same 

Words with short 

vowel diacritics vs. 

words without 

short vowel 

diacritics 

Non-diacritized 

before  

diacritized 

Diacritized 

before non-

diacritized 

Non-diacritized 

before 

diacritized 

Order is 

different 
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Varying lengths of 

words 

It sorts words 

based on the 

alphabetical 

order of letters 

of the words  

(it compares the 

first letters, if 

similar,  

it compares the 

second, and  

so on) 

It sorts by 

comparing 

vowel diacritics 

of letters of the 

words 

It sorts by 

comparing 

vowel diacritics 

of letters of the 

words 

Order is 

different 

Indefinite suffix: 

nunnation 

 

 

 

 

 

 

 

 

 

 

 

 

Order is 

the same 

Geminated and 

non-geminated 

letters  

Geminated 

before non-

geminated 

Non-geminated 

before 

geminated 

Geminated 

before non-

geminated 

Order is 

different 

Prolongededed /a/ 

vowel 

 أ .vs آ

 Order is أ before آ آ before أ آ before أ

different 

Final Alef shapes 

(Mamdodah-

Maqsurah) 

ى –ا   

 ا

before 

 ى

 ا

before 

 ى

 ا

before 

 ى

Order is 

the same 

Final Ta shapes: 

(Marbootah-

Maftoohah) 

ة –ت   

 ة

before 

 ت

 ة

before 

 ت

 ة

before 

 ت

Order is 

the same 

Final Ta vs. final 

Ha (Ta Marbootah 

–Ha Marbootah) 

ه –ة   

 ة

before 

 ه

 ة

before 

 ه

 ة

before 

 ه

Order is 

the same 

 

Discussion 

 

A quick glance at the generated ordered lists of words in the three programs in Table 4 shows 

that none of the lists are identical. Indeed, out of the 14 conditions for sorting, the three 

programs generated identical order for only 6 conditions comprising 42%. The remaining 58% 

show varying orders in the three programs (see Table 6). Considering the ranks (1, 2, 3, etc.), 

no rank (no horizontal line in Table 4) was occupied by the same word in the three programs. 

This indicates that users must be cautious when migrating long lists between programs. 
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Table 6 

Percentages of Similarities and Differences in the Alphabetically Sorted Lists 

 No. % 

Similarities 6 42% 

Differences 8 58% 

Total  14 100% 

 

The discussion below is supported by some linguistic details and features of the different 

special characters. It is divided into two sections: one focusing on similarities between the 

lists of software programs and the other on their differences. 

 

Similarities 

 

The three programs sorted words with specific special characters similarly in the conditions 

discussed below. 

• The three programs sort short vowel diacritics in Arabic (    َ ِ ُّ ) as follows: Fatha /a/, 

Dhamah /u/ then Kasrah /i/. This order is similar to the alphabetical order of the 

corresponding long vowel letters Alef  )ا(/a:/, Wow  )و( /u:/ and finally Ya’  )ي(  /i:/. The 

same order is followed in all programs with different glottal stop shapes within words 

(أ)   -  .(ئ)– (ؤ)

• Nunnation that combines the indefinite {-n} with different syntactic case-marking 

short vowels is ordered the same across the three programs. The order is as follows: 

nominative ( ٌّ )  followed by genitive ( ِّ ) and finally accusative ( َّ ). Nominative is the 

default and unmarked case for nouns in Arabic. 

• Final Alef types are ordered in the three programs as follows: (ا) before (ى). This can 

be explained linguistically since final (ا) is originally a (و)  in the underlying root of 

the word, while (ى) is originally a (ي) in the underlying root of the word (Elmaghraby 

et al., 1989). In Arabic alphabetical order (و) precedes (ي). 

• Final Ta shapes are ordered in all programs as follows: (ت) Maftoohah, then (ة) 

Marbootah. This order is justified linguistically since (ت) represents a more stable 

(invariant) sound as it has no allophones. It is phonetically more salient4 than the 

sound represented by (ة). (ة) has the allophone /h/ (ه) used if the word is followed by a 

juncture (silence). In addition, the final /h/ is frequently devoiced in speaking in many 

dialects of Arabic. This results in the possibility of devoicing of (ة) in speech. 

Furthermore, (ت)  is in many cases a part of the underlying trilateral root as in the 

word   بيت “house,” as opposed to (ة), which is often part of inflectional or derivational 

morphology as the feminine (ة) in  صديقة “a female friend” (Halawani, 2017). 5 

• Comparing final Ta (ة) with final Ha (ه), (ة) always precedes the letter (ه) at the final 

position, an order aligned with the alphabetical order of the letters (ت) and (ه).  

 

Differences 

 

• Sorting words with initial position Alef with and without the glottal stop is variant in 

the three programs.  These are referred to in Arabic as Hamzat Alwasl and Hamzat 

Alqate’. The two letters (أ) and (ا)  are not allomorphic. Evidently, the two words ( إثنين) 

and (اثنين) only differ in the glottal stop and the first means “Monday” while the other 

 
4 Phonological salience refers to prominence or perceptual importance/weight of certain sounds. More salient 

sounds stand out to speakers and listeners due to some phonetic characteristics such as loudness, duration, stress, 

syllabic complexity, voicing, etc. (Baroni, 2014; Gussman, 2002).  
5 An Arabic reference 
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means “two.” Python orders (ا) before (أ) while MS and ME orders them the opposite 

way. /أ/ is phonologically more salient (it contains a consonant and a vowel always) 

than /ا/ which represents only a vowel in continuous speech. Accordingly, it is 

linguistically justified to begin with Alef with glottal stop (أ) than with the one without 

 .(ا)

• However, if the two words contain different letters in the rest of the word as in اسم  

“name” and أبي “father,” MW and Python treat / ا / and /أ /as one entity and depend on 

the following letter to sort the words. Accordingly, أبي precedes اسم based on the 

alphabetical order of the second letter of the word. In this way, MS and Python yield a 

fluctuating list that appears to be not systemized. In addition, the two letters are 

independent as mentioned before. On the contrary, ME sticks to its predisposed 

sorting of (أ) before (ا). This is a more linguistically justified and systemized choice. 

• Sorting initial Alef with varying vowel diacritics (أ) and (إ)  was problematic too. MW 

and ME sort them staring with (إ)  marked with the vowel /i/, i.e., Kasrah, followed by 

 marked with the vowel /a/, i.e., Fathah. This is the reverse of the order of short (أ)

vowel diacritics with other letters. Python systematically follows the same order of 

vowel diacritics as all other letters. This stand is justified linguistically since in the 

corresponding long vowels Alef and Ya are in the same order. 

• Sorting words with and without the definite morpheme { -ال },  which is a prefix 

attached to definite words, was variant across the three programs. ME and Python 

consider the first letter of the definite article { -ال} as an independent Alef letter and a 

basic constituent of a word. Accordingly, they arrange all the definite words starting 

with - {ال} before other words that do not contain it. Conversely, ME disregards { -ال } 

and sorts words based on the first letter following the prefix. This is a better stand 

than listing all definite words before others, especially in long lists. 

• Since vowel diacritics are optional in Arabic (as well as nunnation and germination 

symbols), many words are written without diacritics. The software programs were 

tested in sorting words with and without diacritics. MW and Python present the one 

without diacritics first, while in ME, the opposite happens. Either way is possible, but 

unification is essential. Furthermore, words without diacritics need not be considered 

independent entities since any word can be written in a diacritized or non-diacritized 

way. 

• Regarding varying lengths of different words, the MW sorting system totally depends 

on the alphabetical order of the letters by comparing the first, second, and third letters 

of the word and so on. Varying vowel diacritics are disregarded in the sorting process. 

Conversely, ME and Python order words basically based on the vowel diacritics of the 

word regardless of its length. Python and ME sorting systems give more weight to 

vowel diacritics, while the MW sorting system gives more weight to letters. Clearly, 

considering the alphabetical order of letters with words of varying lengths is more 

reasonable, as letters are more phonological salient than short vowel diacritics and 

including short vowel diacritics is optional in Arabic writing. 

• The comparison list contains words with geminated letter. A geminated letter means a 

double-consonant or Prolongeded consonant letter. In MW and Python, words with 

geminated letters precede words without geminated letters. However, the opposite 

order was found in ME’s generated list. Geminated letters are more phonologically 

salient, and accordingly, it is more coherent with sorting other characters to order it 

first. 

• Comparing words that start with a lengthened (Prolongeded) vowel /a::/ mark on the 

Alef letter, and a regular Alef as in آمل (I hope) and أمل (in hope of), MW and ME 

place regular Alef before Prolongeded Alef. Python orders them in the opposite way. 
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Python’s order is more linguistically justified since the Prolongeded Alef actually 

comprises a double vowel of the same kind. A Prolongeded vowel is longer and more 

salient phonologically, and it is more convenient to place it before the normal Alef. In 

this way, both doubled vowels and doubled consonants follow the same rule and are 

ordered before a single vowel and a single consonant. 

 

Answers to Research Questions 

 

Based on the above discussion, the answer to the first and second research questions is clearly 

“no.” The generated lists of the three programs differ in many aspects. The software 

programs lack a standardized method of alphabetical sorting of Arabic words accompanied 

by special characters. Neither MS- nor ME-sorted lists are identical to Python’s list. 

 

The answer to the third question, which requires a recommended secondary system for 

unification of alphabetical sorting of Arabic words with special characters across different 

software programs, can be achieved by referencing the linguistic features of Arabic letters 

and sounds. These include reference to the trilateral underlying roots of the words, 

phonological strength and salience, as well as the original alphabetical order of Arabic letters. 

Based on the examined special characters in the present study and the linguistic justifications 

mentioned above, the following secondary alphabetical order recommendations are proposed: 

• The programs are recommended to sort Alef with glottal stop (أ) before Alef with the 

one without (ا) (i.e., Hamzat Alqate’ before Hamzat Alwasl). 

• Sorting of short vowel diacritics in Arabic (     َ ِ ُّ  ) is recommended as follows: Fatha 

/a/, Dhamah /u/ then Kasrah /i/ (including Alef). 

• It is more logical to disregard the definite prefix { -ال } and sort words based on the first 

letter following the prefix. This order is better than listing all definite words before 

others, especially in long lists. 

• When sorting words with and without diacritics, either order is possible. However, 

words without diacritics are the unmarked choice, and this can be a reason to begin 

with them first. 

• Considering the alphabetical order of letters with words of varying lengths is more 

reasonable than sorting words based on their short vowel diacritics. 

• It is more coherent with other suggested rules of ordering to sort geminated letters 

before similar non-geminated letters. 

• A prolonged vowel is better sorted before a similar non-prolonged vowel. 

 

Conclusion 

 

The study revealed a lack of consistency in the alphabetically ordered lists generated for the 

same group of Arabic words containing special characters when utilizing two Microsoft 

Office 2021 programs, namely MW and ME. The list was ordered differently in Python. This 

is not just a simple technical error—it’s a linguistic and cultural oversight with consequences 

for data integrity and accessibility. This result highlights a critical issue requiring solutions 

from software developers. Efforts should be made to harmonize the sorting criteria across 

programs regarding short vowel diacritics, definite and indefinite words, words with and 

without diacritics, and words with gemination and prolonged vowels. Program users must be 

cautious not to consider alphabetically ordered generated outputs of the programs as identical, 

especially when transferring lists between programs. 
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Results revealed that, except for nunnation and final vowel diacritics, all the investigated 

special characters are morphemic and have a semantic effect just like a letter. Accordingly, 

they must be given the status of a letter in computerized programs. This fact is important 

when electronic normalization of texts is required. Linguistic features of letters and special 

characters can also be used to establish a standardized system for alphabetically collating 

Arabic special characters. Some of these linguistic features include the underlying trilateral 

root form of the word and phonological salience of different characters. Finally, the study 

proposed a secondary alphabetical system for collating special characters in Arabic that aims 

to unify collation rules and is justified through linguistic features as a step toward a 

standardized, intelligent sorting algorithm that respects the structure of Arabic. Software 

developers are encouraged to consider the system when developing an updated version of 

their programs. 
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