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ØHow to measure efficiency, effectiveness and user 
satisfaction when looking up for synonyms, 
meanings, or translations using online lexicons?

ØAlthough the field of usability evaluation is a well-
established discipline, there are no studies on how 
the usability of lexicographic e-services can be 
evaluated!



Ø Combine two types of usability evaluations to assess the
usability of e-lexicographic services =

subjective user-experience + objective controlled experiment

Ø We show how both methods complement each other.

Ø Experiments: evaluate two online lexicographic services: a
lexicographic search engine developed at Birzeit University
as well as Google Translate.
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ØUsability Evaluation of Lexicographic e-Services.



Overview of the 

Lexicographic
Search Engine



• The largest lexicographic 
Arabic database

• Contains most lexicon types: 
glossaries, thesauri, 
bi/trilingual dictionaries, 
morph datasets, Arabic 
Ontology, and more.

• Covers most domains: 
science, technology, law, 
business, art, philosophy, ...

https://ontology.birzeit.edu

The Lexicographic Database

43 results (0.09 secs)
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Predicate | Attribute  لومحملا
 يفف،ایلات ىمسیف ةیطرشلا يف اما،ةیطرشلا نود ةیلمحلا ةیضقلا يف ھب موكحملا وھ نییقطنملا دنع لومحملا
© Philosophy Lexicon (Vol.1&2) ..دیزملليیقطنملا دنع لومحملاو عوضوملاو.لومحملا وھ میركو،عوضوملا وھ دیز،میرك دیز:انلوق

Attributeةفصلا 
،ضایبلاو،داوسلاك:ءيشلا اھیلع نوكی يتلا ةلاحلا وأ،تاذلا لاوحأ ضعب ىلع لادلا مسلاا يھ ةفصلا © Philosophy Lexicon (Vol.1&2) ..دیزمللا ةفصلاو،لوعفملا مساو،لعافلا مساو،تعنلا يھ نییوحنلا دنع ةفصلاو..خلا لھجلاو،ملعلاو

Attributeِةَفص 
.ةلمجلا يف ددحم ظفل ةطساوب ءيش وأ صخش اھب تعنی ةیصاخ Philosophy Lexicon (Vol.1&2) ©

dimension | attribute property
ةَّیَّصاخَ | ةَّصاخَ | فصْوَ | تعْنَ | ةزَیمِ | دعُْب | ةزَّیمَمُ ةَفصِ | ةَفصِ

a construct whereby objects or individuals can be distinguished; "self-

confidence is not an endearing property"
Arabic WordNet ©

attributeِةَلصْخَ | ةَّیصّاخَ | تعْنَ | ةزَّیمَمُ | ةزَیْمِ | ةَفص 
an abstraction belonging to or characteristic of an entity

Arabic WordNet ©

Translations Synonyms Definitions 

Ontology

About

Morphology
Dictionaries

attribute predicateةیلمحلا ایاضقلا ھنمو عوضوم ىلع لاقی ام- ایقطنم لومحم Propositions attributives Philosophy Lexicon ©

attribute | flavor | difference | characteristic | savor | property

© Google Thesaurus 2 ةزیمم ةفص

Philosophy Lexicon

Academy of the Arabic Language-Cairo

Al Amiria Printing House

Academy Portal Browse Online

2 3 4 51

ONTOLOGY
attribute – 3 results (0.04 secs)

Attribute  
ٌ ةمَسِ |ٌ ةَئیْھَ | لٌكْشَ |ٌ ةزَیْمَ |ٌ ةَّیزِمَ | تٌعْنَ |ٌ ةَلاح |ٌ دّنسْمُ |ٌ ةَلصْخَ |ٌ ةَفصِ

An abstract that describes qualities of an entity without using units 

of measure سایق ةدحو لامعتسا نود ام ءيشل ةّیصاخ ةمیق نع ربعُیو فصی درّجم
example: 

لاقتربلا يف نوللا ةّیصاخل ةفص وھ يّلاقتربلا نوللا

Abstract Attribute ٌُةَفصِ  ٌ ةّیرِابتِعْاٌِ ةَفصِ |ٌ ةدَّرجَم

Attribute that describes an abstract quality of things
ام ءيشل ةدرّجم ةیصاخ ةمیق نع رّبعت ةفص

example:
 ناسنلإا نع ءاطعلا ةّیصاخل ةدرّجم ةفص يھ میرك

Physical Attribute َّدام ٌةَفصِ  ٌ ةَّیِ

Attribute that describes an abstract quality of things
ام ءيشل ةدرّجم ةیصاخ ةمیق نع رّبعت ةفص

example:
 ناسنلإا نع ءاطعلا ةّیصاخل ةدرّجم ةفص يھ میرك

293263 TypeOf : {Abstract}

293264 TypeOf : {Attribute}

293265 TypeOf : {Attribute}

ONTOLOGY

Ͳ ϯ resƵlts ;ϯ͘ϳϳ secsͿ غدϳر

غدϳر
جرϳان مستمر٬ قلϳل اϹضطراب عموما

مجرϯ مائϲ صغϳر وضحل ذو 

eǆample͗ رأو المستنقعϳالغد ϲش الضفادع ف
ϳغالبا ما تع

 Ϯϵϯϳϳϱ  TǇpeOf ͗ ΂ϲمائ ϯمجر΃

 غدϳرجدول ͮ رϯ مائϲ أصغر من نهر٬ ϳصب فϲ نهر
مج

eǆample͗ ر بجانبه جدول من الماءϳكوخ صغ ϲف فϳأقامت العائلة فترة الص

 Ϯϵϯϱϭϳ  TǇpeOf ͗ ΂ϲمائ ϯمجر΃

 غدϳر ساقϳة ͮ جون ͮ نهϳر ͮجدول ͮ
شأ بسبب الحت٬ وهو الذϳ ϱغادره السϳل

مجرϯ مائϳ ϲن

eǆample͗ بة من الجدولϳرض القرϷا ϰة الϳفضل الرعاة جلب الماشϳ

 ϮϵϯϳϮϬ  TǇpeOf ͗ ΂ϲمائ ϯمجر΃

       ͮ Enع

غدϳر

       B  

           
Transla�ons SǇnonǇms Defini�ons

OntologǇ  Dic�onaries  MorphologǇ  

AboƵt License $

Ϯϰ resƵlts ;ϯ͘ϳϵ secsͿ

غَدϳِرٌ

غϳِرِ͘ Η͘Ϯغَدϳرُ النّباتΗِ ͗ قِطْعَةٌ مِنْهُ͘  الصَّ
Η͘ϭمَاءُ الغَدϳِرΗِ ͗ مَاءُ النَّهْرِ

 Alghani Aǌǌahir Ξ

غَدϳر

تكوّنت الغدران بعد انتهاء السϳل Ͳ تعϳش
Η ل٬ُ مستنقع الماءϳ ة العمق٬ ϳغادرها السَّ

مϳاه راكدة٬ قلϳل
͘Η الغُدْران ϲفادعُ ف الضَّ

 Leǆicon of Modern Arabic Ξ

غَدϳر

ϳور علϰ ضفاف الغدϳر Η͘ غدϳرا الوجنتϳن ͗ Ϳالجغرافϳا; نُهϳَْر٬ نهر صغϳر Ηأعجبه منظر الطُّ

وء Ͳ لحϳا الغدϳر ͗ جانباه Ͳ غدϳر من الضَّ
مع فϲ الوجنتϳن  مجرϳا الدَّ
 Leǆicon of Modern Arabic Ξ

الغدϳر

غϳِر Ϳمج; Ϳج; غدر وغدر وغدران  الصَّ
ϳْل و Ϳعِنْد الجغرافϳϳن; النَّهر ϳغادرها السَّ

الْقطعَة من المَاء 
 AlͲWaseet Leǆicon Ξ

غَدϳرٌ
ϳْلُ قِطْعَةٌ مِنَ الماءِ ϳُغادِرُها السَّ

 AlͲWaseet for Schools Ξ

غَدϳرٌ
مَسϳلُ ماءٍ ͮ نَهْرٌ

 AlͲWaseet for Schools Ξ

غدϳر

مستنقع الماء͘ ماء المطر كان صغϳراً أم كبϳراً͘ السϳف͘ النهر الصغϳر
 Names and their meanings Ξ
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+
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Most searched: Book, Table, Time

< >
ontology.birzeit.edu

يبرع | English

About     License

• Free access to people: 
students, translators, 
researchers, Arabic learners …

• API accessible for NLP 
applications.

Lexicographic Search Engine

Reference:

Mustafa Jarrar, Hamzeh Amayreh: An Arabic-Multilingual Database with a Lexicographic Search Engine.
NLDB 2019. Pages(234--246), LNCS 11608, Springer. 2019.

https://ontology.birzeit.edu/


• Search 150 lexicons for 
definitions, synonyms, 
specialized translations, 
morphology, ontology 
[3,4] ...

• Accurate! compared with 
machine translation.

• The first of its kind! e.g., 
there are no similar search 
engines for English 
lexicons!

Lexicographic Search Engine

En |ع

1022977

Copyright © 2018 Birzeit University

ةمجرت
تافدارتم

ایجولوطنأتافیرعت

لوح

مجاعمتافیرصت

ONTOLOGY
Ͳ ϯ resƵlts ;ϯ͘ϳϳ secsͿ غدϳر

غدϳر
 Ϯϵϯϳϳϱ غالبا ما تعϳش الضفادع فϲ الغدϳرأو المستنقع eǆample͗مجرϯ مائϲ صغϳر وضحل ذو جرϳان مستمر٬ قلϳل اϹضطراب عموما TǇpeOf ͗ ΂ϲمائ ϯمجر΃

 غدϳرجدول ͮ

أقامت العائلة فترة الصϳف فϲ كوخ صغϳر بجانبه جدول من الماء eǆample͗مجرϯ مائϲ أصغر من نهر٬ ϳصب فϲ نهر
 Ϯϵϯϱϭϳ  TǇpeOf ͗ ΂ϲمائ ϯمجر΃

 غدϳر ساقϳة ͮ جون ͮ نهϳر ͮجدول ͮ
 ϳ ϮϵϯϳϮϬفضل الرعاة جلب الماشϳة الϰ اϷرض القرϳبة من الجدول eǆample͗مجرϯ مائϳ ϲنشأ بسبب الحت٬ وهو الذϳ ϱغادره السϳل TǇpeOf ͗ ΂ϲمائ ϯمجر΃

       ͮ Enع

غدϳر

       B             
Transla�ons SǇnonǇms Defini�onsOntologǇ  Dic�onaries  MorphologǇ  

AboƵt License $Ϯϰ resƵlts ;ϯ͘ϳϵ secsͿ

غϳِرِ͘ Η͘Ϯغَدϳرُ النّباتΗِ ͗ قِطْعَةٌ مِنْهُ͘غَدϳِرٌ هْرِ الصَّ Η͘ϭمَاءُ الغَدϳِرΗِ ͗ مَاءُ النَّ
 Alghani Aǌǌahir Ξ

غَدϳر
ϳل٬ُ مستنقع الماء Ηتكوّنت الغدران بعد انتهاء السϳل Ͳ تعϳش مϳاه راكدة٬ قلϳلة العمق٬ ϳغادرها السَّ

͘Η الغُدْران ϲفادعُ ف الضَّ
 Leǆicon of Modern Arabic Ξ

غَدϳر
ϳور علϰ ضفاف الغدϳر Η͘ غدϳرا الوجنتϳن ͗ وء Ͳ لحϳا الغدϳر ͗ جانباهͿالجغرافϳا; نُهϳَْر٬ نهر صغϳر Ηأعجبه منظر الطُّ مع فϲ الوجنتϳن Ͳ غدϳر من الضَّ مجرϳا الدَّ

 Leǆicon of Modern Arabic Ξ

الغدϳر
غϳِر Ϳمج; Ϳج; غدر وغدر وغدران ϳْل و Ϳعِنْد الجغرافϳϳن; النَّهر الصَّ الْقطعَة من المَاء ϳغادرها السَّ

 AlͲWaseet Leǆicon Ξ

ϳْلُغَدϳرٌ قِطْعَةٌ مِنَ الماءِ ϳُغادِرُها السَّ
 AlͲWaseet for Schools Ξ

غَدϳرٌ
مَسϳلُ ماءٍ ͮ نَهْرٌ

 AlͲWaseet for Schools Ξ

͘ السϳف͘ النهر الصغϳرغدϳر  أم كبϳراً مستنقع الماء͘ ماء المطر كان صغϳراً
 Names and their meanings Ξ
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يمجعم ثحب كرحم
:ةیوغل تانایب ةدعاق ربكأ

.مجعم150 + ةیبرعلا ایجولوطنلأا

ةیبرعلا ایجولوطنلأا
 سیلو تاملكلا يناعمل فینصت ،ةیبرعلا میھافملا ةرجش

 ،مولعلا ھیلإ تلصوت ام بسح ةفرعمو ةفنصم ،تاملكلا

.]1[رظنا .مجاعملا امك سانلا نیب عاش ام بسح سیلو

مجعم150
 طقف نكمی ایلاح .اھدیحوتو اھتبسوح مت تاغللا ةددعتمو ةیبرع مجاعم

 متیس ابیرقو )ةمجرتو ،تافدارتم ،فیرعت( تاملكلا ةللاد عاجرتسا

.تاقاقتشلااو تافیرصتلا عاجرتسا

ایلعلا ایجولوطنلأا میھافم

 مت ،ةیبرعلا تاملكلا يناعم تاھمأ يھوً ادیرجت رثكلأا میھافملا يھ ایجولوطنلأا ةرجش يف ىلعلأا میھافملا

.ایجولوطنلأا ةرجش يف تایوتسم ةثلاث ىلعأ ضرعی يلاتلا لكشلا ً.ایقطنم اھفیرعتوً ایفسلف اھدیعقت

درجم
Abstract

ءيش
Entity

يدام دوجوم
Physical Object

دوجوم
Object

طونمثدح
Dependent

Entity

https://ontology.birzeit.edu



Some Statistics 

Category Lexical Concepts Lexical entries Synsets Translations pairs Glosses Semantic relations
Total (Millions) 1.1 M 2.4 M 1.8 M 1.5 M 0.7 M 0.5 M

Sub Counts

1,100K Arabic
1,100K English

200K French
3K Others

1,300K Single-word
1,000K Multi-word

800K Arabic
800K English
200K French
50K Others

1,000K English-Arabic
300K English-French
200K French-Arabic

400K Arabic
300K English

1K Others

170K Sub-super links
29K Part-of links

260K Has-Domain links
30K Other links

Currently!

For more, see [3] 



Obtaining Copyrights

43 results (0.09 secs)

attribute
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Predicate | Attribute  لومحملا
 يفف ،ایلات ىمسیف ةیطرشلا يف اما ،ةیطرشلا نود ةیلمحلا ةیضقلا يف ھب موكحملا وھ نییقطنملا دنع لومحملا
 ..دیزملليیقطنملا دنع لومحملاو عوضوملاو .لومحملا وھ میركو ،عوضوملا وھ دیز ،میرك دیز :انلوق

Philosophy Lexicon (Vol.1&2) ©

Attributeةفصلا 
  ،ضایبلاو ،داوسلاك :ءيشلا اھیلع نوكی يتلا ةلاحلا وأ ،تاذلا لاوحأ ضعب ىلع لادلا مسلاا يھ ةفصلا
 ..دیزملل ا ةفصلاو ،لوعفملا مساو ،لعافلا مساو ،تعنلا يھ نییوحنلا دنع ةفصلاو .. خلا لھجلاو ،ملعلاو

Philosophy Lexicon (Vol.1&2) ©

Attributeِةفَص 
 .ةلمجلا يف ددحم ظفل ةطساوب ءيش وأ صخش اھب تعنی ةیصاخ

Philosophy Lexicon (Vol.1&2) ©

dimension | attribute propertyِةَّیَّصاخَ | ةَّصاخَ | فصْوَ | تعْنَ | ةزَیمِ | دعُْب | ةزَّیمَمُ ةفَصِ | ةفَص
a construct whereby objects or individuals can be distinguished; "self-

confidence is not an endearing property"
Arabic WordNet ©

attribute ِةَلصْخَ | ةَّیصّاخَ | تعْنَ | ةزَّیمَمُ | ةزَیْمِ | ةفَص 
an abstraction belonging to or characteristic of an entity

Arabic WordNet ©

Translations Synonyms Definitions 

Ontology AboutMorphologyDictionaries

attribute predicateلومحم 
Propositions attributives ةیلمحلا ایاضقلا ھنمو عوضوم ىلع لاقی ام - ایقطنم

Philosophy Lexicon ©

attribute | flavor | difference | characteristic | savor | property   ةزیمم ةفص 
Google Thesaurus 2 ©

Philosophy Lexicon
Academy of the Arabic Language-Cairo

Al Amiria Printing House

Academy Portal Browse Online

2 3 4 51

ONTOLOGY
attribute – 3 results (0.04 secs)

Attribute    ِةمَسِ |ٌ ةَئیْھَ | لٌكْشَ |ٌ ةزَیْمَ |ٌ ةَّیزِمَ | تٌعْنَ |ٌ ةَلاح |ٌ دّنسْمُ |ٌ ةَلصْخَ |ٌ ةفَص ٌ
An abstract that describes qualities of an entity without using units 
of measure

سایق ةدحو لامعتسا نود ام ءيشل ةّیصاخ ةمیق نع ربعُیو فصی درّجم  
example: لاقتربلا يف نوللا ةّیصاخل ةفص وھ يّلاقتربلا نوللا  

Abstract Attribute ٌُةفَصِ    ٌ ةّیرِابتِعْاٌِ ةفَصِ |ٌ ةدَّرجَم
Attribute that describes an abstract quality of things

ام ءيشل ةدرّجم ةیصاخ ةمیق نع رّبعت ةفص  
example:   ناسنلإا نع ءاطعلا ةّیصاخل ةدرّجم ةفص يھ میرك 

Physical Attribute َّدام ٌةفَصِ  ٌ ةَّیِ
Attribute that describes an abstract quality of things

ام ءيشل ةدرّجم ةیصاخ ةمیق نع رّبعت ةفص  
example:   ناسنلإا نع ءاطعلا ةّیصاخل ةدرّجم ةفص يھ میرك 

293263 TypeOf : {Abstract}

293264 TypeOf : {Attribute}

293265 TypeOf : {Attribute}

• Obtained permission 
from each lexicons 
owner (individually 
contacted). 

• Most accepted!

Philosophy Lexicon
Academy of the Arabic Language-Cairo

Al Amiria Printing House

Academy Portal Browse Online Buy

• Show lexicon name and 
© copyright symbol 
beside each result.

• Promote lexicons (click 
to see lexicon info)



Ontology tab: results in this tab are ontology concepts retrieved only from the
Arabic ontology. The tab also allows expanding and exploring the ontology tree.

Search Taps

See [4,5] about the Arabic Ontology



Dictionaries tab: results in this tab are lexical concepts retrieved from the
lexicons.

Search Taps



Morphology tab: results are linguistic features, lemma(s), inflections, and
derivations of the searched term (partially implemented!).

Search Taps



Search Engine Architecture



üW3C’s RDF Lemon Model

levelling | gradingةیوستلا
.مظتنم رادحنا يذ حطس وأ وتسم حطس ىلإ لوصولل يرلل ضرلأا دادعإ ءانثأ ةبرتلا كیرحت

Hydrology Lexicon ©
...
@prefix aot: <http://ontology.birzeit.edu/term/>.
@prefix aoc: <http://ontology.birzeit.edu/lexicalconcept/>.
@prefix aor: <http://ontology.birzeit.edu/lexicon/>.

<aoc:1623> a ontolex:LexicalConcept;
ontolex:isEvokedBy <aot:Lex-grading>;
ontolex:isEvokedBy <aot:Lex-levelling>;
ontolex:isEvokedBy <aot:Lex- ةیوست >;
skos:definition " ... حطس وأ وتسم حطس ىلإ لوصولل يرلل ضرلأا دادعإ ءانثأ ةبرتلا كیرحت "@ar;
skos:inScheme <aor:Hydrology_Lexicon_1>.

<aot:lex-grading> a ontolex:LexicalEntry, ontolex:Word;
ontolex:canonicalForm [ontolex:writtenRep "grading"@en];
skos:inScheme <aor:Hydrology_Lexicon_1>.
<aot:lex-levelling> a ontolex:LexicalEntry, ontolex:Word;
ontolex:canonicalForm [ontolex:writtenRep "levelling"@en];
skos:inScheme <aor:Hydrology_Lexicon_1>.
<aot:lex- ةیوست > a ontolex:LexicalEntry, ontolex:Word;
ontolex:canonicalForm [ontolex:writtenRep " ةیوست "@ar];
skos:inScheme <aor:Hydrology_Lexicon_1>.

BasedOn:
Mustafa Jarrar, Hamzeh Amayreh, John McCarae: Progress on Representing Arabic Lexicons in Lemon. The
2nd Conference on Language, Data and Knowledge (LDK 2019), Germany. 2019.

Conformance with W3C Standards

To interlink it with the Linguistic Linked Open Data Cloud

Represent (lexical entries, concepts, synsets, …) using the Lemon RDF model



üW3C’s Best Practices for Publishing Linked Data
including the Cool URIs, simplicity, stability, and linking 

Conformance with W3C Standards

• Each term is given a URL: http://{domain}/term/{term}
URLs Schema: 

http://ontology.birzeit.edu/term/virus 

• Each lexical concept is given a URL: 
http://{domain}/lexicalconcept/{lexicalConceptID} 

• Each concept in the Arabic Ontology has a URL: 
http://{domain}/concept/{ConceptID | Term}

• Each Semantic relation is given a URL: 
http://{domain}/concept/{RelationName}/{ConceptID} 

• The W3C Lemon representation of each lexical concept is given a 
URL: http://{domain}/lemon/lexicalconcept/{lexicalConceptID}

https://ontology.birzeit.edu/lexicalconcept/304000682

https://ontology.birzeit.edu/lemon/lexicalconcept/304000682

https://ontology.birzeit.edu/concept/293262

https://ontology.birzeit.edu/concept/instances/293121

https://ontology.birzeit.edu/lexicalconcept/304000682


Ask us for an API Key!

RESTful web services 

API Access



Ranking Metrics

43 results (0.09 secs)

attribute

ontology.birzeit.edu

En | ع

1022977
Copyright © 2018 Birzeit University

Predicate | Attribute  لومحملا
 يفف ،ایلات ىمسیف ةیطرشلا يف اما ،ةیطرشلا نود ةیلمحلا ةیضقلا يف ھب موكحملا وھ نییقطنملا دنع لومحملا
 ..دیزملليیقطنملا دنع لومحملاو عوضوملاو .لومحملا وھ میركو ،عوضوملا وھ دیز ،میرك دیز :انلوق

Philosophy Lexicon (Vol.1&2) ©

Attributeةفصلا 
  ،ضایبلاو ،داوسلاك :ءيشلا اھیلع نوكی يتلا ةلاحلا وأ ،تاذلا لاوحأ ضعب ىلع لادلا مسلاا يھ ةفصلا
 ..دیزملل ا ةفصلاو ،لوعفملا مساو ،لعافلا مساو ،تعنلا يھ نییوحنلا دنع ةفصلاو .. خلا لھجلاو ،ملعلاو

Philosophy Lexicon (Vol.1&2) ©

Attributeِةفَص 
 .ةلمجلا يف ددحم ظفل ةطساوب ءيش وأ صخش اھب تعنی ةیصاخ

Philosophy Lexicon (Vol.1&2) ©

dimension | attribute propertyِةَّیَّصاخَ | ةَّصاخَ | فصْوَ | تعْنَ | ةزَیمِ | دعُْب | ةزَّیمَمُ ةفَصِ | ةفَص
a construct whereby objects or individuals can be distinguished; "self-

confidence is not an endearing property"
Arabic WordNet ©

attribute ِةَلصْخَ | ةَّیصّاخَ | تعْنَ | ةزَّیمَمُ | ةزَیْمِ | ةفَص 
an abstraction belonging to or characteristic of an entity

Arabic WordNet ©

Translations Synonyms Definitions 

Ontology AboutMorphologyDictionaries

attribute predicateلومحم 
Propositions attributives ةیلمحلا ایاضقلا ھنمو عوضوم ىلع لاقی ام - ایقطنم

Philosophy Lexicon ©

attribute | flavor | difference | characteristic | savor | property   ةزیمم ةفص 
Google Thesaurus 2 ©

Philosophy Lexicon
Academy of the Arabic Language-Cairo

Al Amiria Printing House

Academy Portal Browse Online

2 3 4 51

ONTOLOGY
attribute – 3 results (0.04 secs)

Attribute    ِةمَسِ |ٌ ةَئیْھَ | لٌكْشَ |ٌ ةزَیْمَ |ٌ ةَّیزِمَ | تٌعْنَ |ٌ ةَلاح |ٌ دّنسْمُ |ٌ ةَلصْخَ |ٌ ةفَص ٌ
An abstract that describes qualities of an entity without using units 
of measure

سایق ةدحو لامعتسا نود ام ءيشل ةّیصاخ ةمیق نع ربعُیو فصی درّجم  
example: لاقتربلا يف نوللا ةّیصاخل ةفص وھ يّلاقتربلا نوللا  

Abstract Attribute ٌُةفَصِ    ٌ ةّیرِابتِعْاٌِ ةفَصِ |ٌ ةدَّرجَم
Attribute that describes an abstract quality of things

ام ءيشل ةدرّجم ةیصاخ ةمیق نع رّبعت ةفص  
example:   ناسنلإا نع ءاطعلا ةّیصاخل ةدرّجم ةفص يھ میرك 

Physical Attribute َّدام ٌةفَصِ  ٌ ةَّیِ
Attribute that describes an abstract quality of things

ام ءيشل ةدرّجم ةیصاخ ةمیق نع رّبعت ةفص  
example:   ناسنلإا نع ءاطعلا ةّیصاخل ةدرّجم ةفص يھ میرك 

293263 TypeOf : {Abstract}

293264 TypeOf : {Attribute}

293265 TypeOf : {Attribute}

v Citation strategy (Rcit) frequency
of the lexical concept terms:

v Lexicon renown ranking strategy 
(Rren): experts assigned each lexicon 
a rank based on its renown.
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We developed three strategies: 

v Hybrid ranking strategy (Rhyb) is a combination metric: 

𝑹𝒉𝒚𝒃 = 𝑹𝒓𝒆𝒏 + 𝑹𝒄𝒊𝒕



Usability Evaluation of 
Lexicographic e-Services

1) Subjective user-experience 

2) Objective controlled experiment



Subjective User-Experience

https://ontology.birzeit.edu/s

Data Collection:
•1000 questionnaires were distributed 

over a period of 2 months.
•622 valid responses acquired 

Survey Design:
•16 Questions
•Q1-Q4 collected general information
•Q5-Q16 are the core of the survey, 

targeting Effectiveness, Efficiency, 
Satisfaction, Learnability 

Online Survey 

https://ontology.birzeit.edu/s


Summary of Survey Results

Respondents’ Backgrounds (Q1-Q2) 



Summary of Survey Results



Summary of Survey Results

Criterion Satisfaction Learnability Efficiency Effectiveness Average

Questions Q5-Q7 Q8-Q9 Q10-Q12 Q13-Q16 Q5-Q16

Average 73% 83% 75% 80% 77.8%

Subjective user-experience



Control Experiment
• Eight tasks were carried out in a controlled environment, in a lab environment 

• Four types of tasks: (i) synonyms, (ii) meanings, (iii) translation, and (iv) 
semantic differences between terms.

• Measure the efficiency and effectiveness of both Google Translate and the 
lexicographic search engine.

• Two groups (A and B), each consisted of 3 participants (12 in total).

• 10 minutes tutorial to try both tools.



Summary of the Control Experiment Results



Comparing both Approaches

subjective user-experience      Vs.     objective controlled experiment

Criterion Satisfaction Learnability Efficiency Effectiveness Average

Questions Q5-Q7 Q8-Q9 Q10-Q12 Q13-Q16 Q5-Q16

Average 73% 83% 75% 80% 77.8%
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