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| ABSTRACT

The increasing reliance on machine translation (MT) for English-to-Arabic technical texts presents significant linguistic and
technological challenges, necessitating extensive human post-editing. This study examines these challenges by analyzing
machine-translated technical texts and assessing the post-editing process undertaken by professional translators. Despite
advancements in neural machine translation, English-Arabic translation remains problematic due to syntactic, morphological, and
terminological discrepancies between the two languages. The study employs House’s (1997) Translation Quality Assessment
(TQA) Model to evaluate machine translation quality and the impact of post-editing interventions. Methodologically, ten technical
texts were selected from car and hair dryer manuals and translated using Google Translate. Two professional translators, each
holding a PhD in translation, post-edited these texts in a two-stage process, producing a single collaboratively refined version.
Semi-structured interviews were then conducted to explore the translators' experiences, the challenges they faced, and their
perspectives on the effectiveness of MT tools. The analysis of the interviews revealed key technological and linguistic barriers,
including inconsistent terminology, unnatural sentence structures, and difficulties in maintaining semantic and pragmatic
accuracy. The findings highlight that MT tools struggle with context-sensitive technical terms, resulting in inaccuracies that
demand significant human intervention. Additionally, issues such as word order mismatches, poor handling of Arabic
morphology, and ineffective recognition of formal registers contribute to the post-editing workload. The study recommends
improvements in MT systems, including enhanced Al-driven context recognition, customizable glossaries, and adaptive learning
mechanisms to refine MT accuracy over time. By addressing these gaps, MT tools can better integrate into professional translation
workflows, reducing post-editing efforts while improving the quality of English-to-Arabic technical translations.
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1. Introduction

In the rapidly developing field of machine translation (MT), the passage of transition from initial automatic translations toward
highly developed texts of a professional standard involves a critical phase known as post-editing (Indarti, 2024; Vieira, 2019). This
involves the correction and improvement of machine-generated output at the hands of human translators and the assurance of
the accuracy, culture appropriateness, and comprehensibility of the translation (de Souza, 2024). The present study seeks to identify
the particularities and challenges of the technical translations' post-editing of the language pair of English-Arabic that has distinct
linguistic and structural features.

English and Arabic fall into two distinct language families with the latter identified as a Semitic language and the former a Germanic
language (Kamusella, 2017). This critical distinction poses a lot of challenges in the field of machine translation and specifically the
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translation of technical content from the English language into the Arabic language (Zakraoui et al., 2021). The challenges
transcend the linguistic differences—syntax, morphology, and semantics—into the technical issues of the capabilities and
limitations of modern-day machine translation systems specifically designed for each respective language
(Alkhatib&Shaalan,2018).

The relevance of the current study is compounded by the need for the highly technical translations of specialized documents that
has been necessitated mainly by globalization and the onset of the information age of the internet and technology (Akpaca et al,,
2020). Arabic language has a large population of speakers of over 300 million and poses a large and widening opportunity of the
digital world and technical services that need translation. Nevertheless, not with standing the demand that exists, technical
translation of the content of specialized documents often does not live up to set standards and therefore needs a lot of human
intervention (Alanazi, 2019).

This study seeks to examine the particular technology and language barriers that affect the effectiveness and output of technical
translations of technical texts in English into the Arabic language. Through the identification of such barriers, the study looks to
offer findings that may help enhance the methods of machine translation and streamline the post-editing process in an effort to
lower the associated times and costs of providing good-quality translations of technical content in the Arabic language.

This study offers valuable contributions to the field of translation studies and practical guidance to translators, language services
companies, and machine translation technology developers. The ultimate goal of this study is the improvement of the use of
machine translation technologies in translation processes at the professional level with the expectation of improving the quality
of correct and culturally relevant translations of technical texts in the Arabic language.

2. Questions of the Study

1. What specific technological limitations of current machine translation systems contribute most to the post-editing workload
when translating technical texts from English to Arabic?

2. How do linguistic differences between English and Arabic affect the accuracy and reliability of machine translation outputs for
technical texts?

3. What improvements in machine translation technology could significantly reduce the time and effort required for post-editing
English to Arabic translations of technical texts?

3. Literature Review

3.1 Overview of Machine Translation Challenges for Technical Texts

Machine translation (MT) from English to Arabic presents unique challenges, particularly when dealing with technical texts.
Foundational insights by Churchill (2014) and Besold et al. (2021) discuss the technological underpinnings of MT systems, especially
focusing on statistical and neural network approaches. Studies on Machine Translation (e.g. Sun, 2010; Nieminen, 2018) underline
the general challenges of MT, such as managing syntactic and semantic divergences, which are intensified by the specialized
vocabulary and structured formats inherent in technical documentation.

Technological Barriers in MT for Technical Texts

The specific technological issues involved in MT in translating technical content are well documented. Alkhatib and Shaalan (2018)
refer to the difficulty presented by the morphological complexity of Arabic compared to the simplicity of English, which leads to
gross translation errors, especially with technical terminology. Issa (2016) discusses the effect of Arabic's intricate morphological
structures on machine translation, commenting on the requirement for algorithms with the ability to handle complex verb and
noun forms typical in specialized language. Tambouratzis et al. (2017)'s application of an attention mechanism is what accounts
for the long-distance dependencies typical in technical descriptions and procedures that play a key role in ensuring technical
information integrity during translation.

3.3 Linguistic Differences and Post-Editing Effort in Technical Translations

Koponen (2016a) considers the effectiveness of post-editing and concludes that linguistic variety among languages increases the
duration of the post-editing process substantially, particularly in technical translations that call for a great degree of accuracy.
Koponen (2016b) looks at the post-editing of the Arabic language and notes that the typical patterns of errors include word-for-
word translations that do not properly reflect the suitable technical jargon and field language.
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3.4 Enhancements in MT for Arabic Technical Texts

As Al and machine learning have developed, the endeavours to enhance MT for Arabic have accelerated. Marie-Sainte (2018)
discusses utilizing advanced machine learning algorithms tailored to the linguistic composition of Arabic. Their paper suggests the
integration of contextual understanding ability into NMT systems to significantly reduce ambiguity errors, which are particularly
problematic in technical translations where precise meaning could be critical.

Literature (Ashqgar, 2013; Ali &Sayyiyed Al-Rushaidi, 2017) confirms the complexity of English-to-Arabic technical text translation
problems rooted in both linguistic and technological aspects. Although recent innovations in NMT and Al have started addressing
such issues, a significant gap exists, especially in post-editing technical text workload. This study continues from previous studies,
targeting particularly the technological and linguistic issues which affect the productivity of post-editing English-to-Arabic
translations of technical texts. Through the identification of specific enhancements, this research proposes to improve not only the
velocity but also the quality of such translation processes, thereby making significant contributions to fine-tuning machine
translation for technical texts.

Research Methodology
This section provides the methodology of the study as follows:
4.1 Study Design

The present study adopts a qualitative approach to provide an in-depth analysis of the complexity of post-editing of machine
translation of technical texts from English to Arabic. Given the complexity of this research, which demands sensitivity to machine
translation and human translators' experiences, qualitative research is especially appropriate. It enables thorough investigation of
technological and linguistic limitations affecting the quality of translation, and thus provides denser contextual data related to the
human factors that affect post-editing.

4.2 Data Collection and Sampling

The data used in the present study includes ten technical manuals drawn from two different English manuals, namely an automobile
and a hair dryer. The two manuals were chosen through purposive sampling and translated into Arabic with the help of Google
Translate. The machine-generated translations were subsequently subject to post-editing done by two expert translators with a
PhD in translation and a lot of experience in the post-editing of machine translation technical texts. The translation that had been
done by the first translator underwent additional review and revision at the hands of the second translator with the final output
refined into a unified collaborative version. Following this process, the two translators underwent interviews carried out by the
researcher. The interviews examined the experience of the two translators and the challenges they had during the post-editing
process and also their views about the effectiveness of the use of machine translation tools within technical translation.

4.3 Methods of Data Analysis

In order to scrutinize the collected data, the study uses thematic analysis of the interview transcripts to identify overarching themes
of the issues of post-editing that the translators experience. Furthermore, it uses content analysis to examine the unique categories
of errors that appear within the machine translation output and assess the changes that take place during the post-editing process.
This framework of methods provides qualitative insight into the intricacies that lie within the post-editing process.

4.4 Theoretical Framework

The theoretical framework of this study of the challenges of post-editing machine-generated technical translations of technical
texts from English into Arabic stems from House's (1997) Model of Translation Quality Assessment. This model proposes a holistic
framework for assessing translation quality that considers the source and the target language and also imposes a hierarchy of the
two languages. The model proposes two critical parameters—pragmatic and semantic equivalence—that allow a comprehensive
analytical framework and thus assure the technical translations' quality.

Criteria of the TQA Model

Pragmatic Equivalence: This criterion examines whether the translation achieves the same purpose as the original text. In the
context of technical texts, this involves ensuring that the instructions, descriptions, and technical data are presented in a way that
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is functionally equivalent in Arabic. The translation should enable the same kind of user actions or understanding as the original
English text, which is crucial for manuals, specifications, and other technical documentation.

Semantic Equivalence: This aspect of the model assesses the accuracy of the content transferred from the source text to the target
text. For technical translations, semantic precision is paramount. The technical terms, jargon, and specialized language used in the
source document must be accurately and appropriately conveyed in Arabic. This ensures that the fundamental technical
information remains intact and is understandable to the target audience without ambiguity.

House's (1997) Translation Quality Assessment Model has been adopted as the conceptual framework because of the
comprehensive evaluative power it has, including linguistic accuracy and the functional presentation that technical texts demand.
Its applicability to technical translations stems from the fact that it has a dual attention to semantic and pragmatic factors that
allow it to comprehensively gauge the practicability and use of translated texts. The model aids in the identification of shortcomings
of machine translations and highlighting areas that call for the intervention of human post-editing and therefore the improvement
of machine translation systems and the training of translators. The emphasis it also has on the vital role that translators play in the
provision of good translations aligns perfectly with the study’s focus on the process of post-editing. The application of House's
TQA Model within the conceptual framework of this study forms a systematic and theoretically grounded framework of measuring
the quality of technical machine translations of English-Arabic language pairs. It supports the investigation of how far such
translations meet the strict standards of technical communication and finally the development of better translation methods and
technologies.

5. Findings and Discussion
5.1 Analysis of Machine translation and post-editing

This section provides the analysis of data machine translation as well as post-editing. As explained in the methodology section,
this data is analysed based on House's Translation quality assessment as follows:

Table 1: Machine Translation and Post-Editing of Technical Text No.1

Source text Google Translation Post-editing
This appliance is guaranteed by Sriv JuS go ggeude jlgdl 13 ole 320 aiiall 13 2Ly 4S50 oudds
United for one year from date of | clill &)U o0 ple 820 2Dligy plaziwll dl> (6 el il &)U o
purchase for house use and six Yol diwwg wiiall plaziwll dolaziwl dic gl diw 5aalg wpdjiall

months for saloons and coffeurs. | ..liallg Sligllall (o plaziwil Jb g0 u8l9SUlg Sligllall o
In case of malfunctioning during woleuddl 8,16 elisl Jhe &igas dl> o | 8yis JAs adxall jlg> b Jbe Dga>
guarantee time, the dryer will be | 30> )50 Cadzell Jlowiwl ipw. 22> jlezy dlasiwl a3y ogleudll.
replaced with new one.

The Google-translated Arabic text exhibits several pragmatic and semantic issues that require post-editing interventions to
enhance accuracy and readability. One of the primary concerns with the machine translation is the misrepresentation of company
responsibility. The phrase "siuligs 4S5 Ju8 o ggoudw jlg=ll 13" fails to fully convey the intended meaning of the English source
text, which states "This appliance is guaranteed by United." In Arabic, the verb " ;e.ai" (guarantees) is more appropriate because
it conveys a direct commitment by the company, rather than a passive warranty statement. The post-edited version corrects this
by using "aiiedl 3 3ligy & 5 eud," €nsuring a more precise pragmatic equivalence.

Another significant issue arises in the translation of usage conditions. The Google-translated text renders "house use" and “saloons
and coffeurs" as " laally Olgllall"y "GJiiall plaxiwll". However, this translation contains terminological errors. The term
“coiffeurs” refers to hairdressers in French, but Google Translate rendered it as " aall" (cafés) instead of "jus14sJI" (@ commonly
used Arabic term for hair salons). Additionally, "saloons" in English can mean bars, which is an incorrect term in this context. This
reflects Google Translate’s difficulty in distinguishing context-specific terminology. The post-edited version corrects these errors
by using "u819SJlg Olglladl”, which aligns with the industry norms and the intended meaning of the English source text.

From a semantic equivalence perspective, the phrase "In case of malfunctioning during guarantee time, the dryer will be replaced
with new one" was translated by Google as "y1> pL caaxadl Jlawiwl piw o lousdl 8yis st Jbe Ggi> dl> w8." While generally
understandable, it contains a literal translation of "guarantee time" as " louall 8,is", which is less precise than ";leuall 310"
(warranty period). Furthermore, "malfunctioning" does not explicitly cover all failure scenarios, while " Jloc" is broader and better
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conveys the intended meaning of functional failure. Additionally, the phrase "1,3> ;50" is somewhat redundant in Arabic, and a
clearer alternative like "35> jlg=1" was preferred in the post-edited version.

Overall, this analysis highlights key deficiencies in Google Translate’s Arabic output, particularly in pragmatic accuracy, contextual
terminology, and semantic precision. The machine translation struggles with accurately conveying corporate responsibility,
adapting industry-specific terms, and maintaining natural phrasing. The post-editing process successfully refines these issues,
ensuring both functional and cultural appropriateness. These findings reinforce the necessity of human intervention in post-editing
technical translations, as machine translation still lacks the ability to fully account for contextual and industry-specific nuances.

Table 2: Machine Translation and Post-Editing of Technical Text No. 2

Source text

Google Translation

Post-editing

United Professional Dryers are
distinguished with its quality,
unlike other products if the dryer
is damaged we will replace it with
a new one but the replaced dryer

lidg2 Jliiudgy Aiiligy Olddze jueli
woysd 13 sVl Olziiedl guSe e
232 3l dlaiwl esli Gl aizall
084 o) JMiwell adzell oSJg
oVl Ay lgaude

lidez Jlidudgy Jligs Olaiio jueli
Jb 895yl 832Vl gro &ylio
Al pgiiw jlg2ll (6 Jloe Sga>
3Vl Ol puSe e > jla
Jic dil lale Jads MoVl (aisi (il

will not be guaranteed anymore. Woel > jlew lexdl Jlawiwl

Gl gleuall.

The Google-translated Arabic text presents several pragmatic and semantic issues that required post-editing interventions to
ensure accuracy and alignment with the English source text. One of the primary issues with the machine translation is the lack of
clarity in comparative quality statements. The English source text states: "United Professional Dryers are distinguished with its
quality, unlike other products,” but the Google-translated version "5Vl Olxiiell juSe e lgivgz Jlniusgy 3ilgs Oladze juaii"
is less precise. The post-edited version refines this by using ">Vl 8302Vl grazs &)léo lgisgzy Jlikius gy siligs lxiie jueii”, which
offers a more natural comparison structure in Arabic and aligns better with the source text's meaning.

Another major issue in the Google-translated text is inaccurate conditional phrasing. The phrase "if the dryer is damaged we will
replace it with a new one" was rendered as "1 ;50 dlagiwl pgdi walill Cad=all yo,=5 13" This translation lacks pragmatic
equivalence because "wlill waxall yoy=i" sounds unnatural and does not precisely convey the conditional failure scenario in a
professional warranty context. The post-edited version corrects this by using " jlg= dlauiwl pgdiw jlg=dl o Jhhe Gga> Jlb (o9
J3>," ensuring that the intended meaning is accurately conveyed in a way that suits a technical warranty statement.

From a semantic equivalence perspective, the phrase "but the replaced dryer will not be guaranteed anymore" was translated by
Google as " VI asy Ggeune gsu o) Jawiwell cadazall (SJg." This phrase is grammatically and structurally awkward in Arabic.
Additionally, " VI 12y Ugeune (93u )" is too informal for a technical warranty document. The post-edited version corrects this by
stating "Wl o lewall a8y (ya> jlaz jlezdl Jlawiwl sic «if lale,” which is a more precise and professional way of stating that the
warranty coverage ceases upon replacement.

This analysis highlights significant linguistic and technological challenges in machine translation, particularly regarding
comparative expressions, conditional statements, and warranty phrasing. Google Translate struggled with pragmatic accuracy,
often producing unnatural sentence structures and literal translations that failed to capture the intended communicative function
of the source text. The post-editing process successfully refined these issues, ensuring cultural and contextual appropriateness,
enhanced readability, and professional tone in the translated Arabic text. These findings reinforce the necessity of human
intervention in post-editing technical translations, as machine translation still lacks the ability to fully account for context-sensitive
expressions and industry-specific terminology.
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Table 3: Machine Translation and Post-Editing of Technical Text No. 3

Source text

Google Translation

Post-editing

The following are excluded: all
damages resulting from improper
use, negligence, break or motor
damage with high voltage or
repair by unauthorized person.
Note that motor is Japanese made
and switches as well. As well, the

axll oVl gros tody bo slsuiwl oy
ol jwSIl gl JloYl gi plaziwl eguw e
2ol gi Wl g dyzell &b
w2p 4 Zroe uf yoid dbuly
dcgion aslially dyxall ol dbsle
2Vl olegiwl ol WS oUWl e

Jlocll gua> glauddl 132 o ik
ol Jlaa)l gl plaziwll cguw o dzlill
Ul iy ymall Al gl sl
Oldac | dLoYL el (ilyesdl
»e dlwo Sho yé 6y il 2\l
aill auilaally Jyxall i lals .82aine

(0805 sl JSTU dibymall i
(Oloxill) sl JSTL.

parts subject to normal wear
(carbons) are excluded.

The Google-translated Arabic text presents several pragmatic and semantic inaccuracies that required post-editing to ensure clarity
and alignment with the English source text. One of the primary issues in the machine translation is the incorrect rendering of
exclusions and conditions. The English source text states: "The following are excluded: all damages resulting from improper use,
negligence, break or motor damage with high voltage or repair by unauthorized person." The Google translation renders this as
"l Lo dbhwly 2Moll ol e gz Jyzall ali gl jwSIl gl Jleall gf plaziwll cqw e dxildl LoVl graz ody Lo slsaiwl i)
d z jow." This translation introduces structural awkwardness and terminological inaccuracies, particularly in "Jle ag>", which is
an unnatural phrasing for "high voltage”. The post-edited version corrects this to " JleJl (b yeSIl Wil cuwn ¢y=edl cali®, ensuring
a more technically precise and contextually appropriate translation.

Another issue arises in the translation of exclusions and limitations. The phrase "repair by unauthorized person" was translated by
Google as "d z joo & jasub dauwlgs 2Mo)I", which is grammatically correct but does not reflect the formal register of warranty
statements. The post-edited version refines this by stating "8 1size e &iluo She o y=f Will MoVl Sllec," which is a more
professional and contextually suitable phrase for a formal document.

From a semantic equivalence perspective, the phrase "As well, the parts subject to normal wear (carbons) are excluded." was
translated by Google as "(;g4,SJ1) ol ST @yl clizVl slsuiwl aly LS." While generally understandable, " ;¢4,3)1" is not
the standard term used in Arabic for "carbons" in a technical context. The post-edited version corrects this by using "&lexall”,
which is the accurate industry term.

This analysis highlights significant linguistic and technical translation challenges in machine translation, particularly regarding the
precise wording of exclusions, technical terminology, and warranty conditions. Google Translate struggled with pragmatic accuracy,
often producing literal translations that lacked clarity, industry-appropriate phrasing, and professional tone. The post-editing
process successfully refined these issues, ensuring a more structured, precise, and professional Arabic translation. These findings
reinforce the necessity of human intervention in post-editing technical translations, as machine translation still lacks the ability to
fully capture industry-specific expressions and formal document structures.

Table 4: Machine Translation and Post-Editing of Technical Text No. 4

Source text Google Translation Post-editing

This guarantee is not valid if it is
not written and stamped by the
dealer clearly, or the date of
purchase was not written. Also if it
is not enclosed with invoice, or
when the date of purchase has
been altered.

oSu @) 131 Bllo gledll 1id oSy V
JSaiy p2lll JB oo logiey lsiSe
wlpidl &)U S ol o) ol auoly
151 of 18yl Bsyo oSy o 131 <UiSg
elpidl &)U i o

lo Jsmiall &yl dilaus)din ;95 V
lgaizg lg=uSgiy 29094 lgiusi aly o)
@JLI 029 &m.\n.'l'&.n“ ‘&Js::.” ‘d.l.o Y
b)oilay didye (90 glg Lyl elpidl
i @3 13] lgolo pali LS el il
el il &,
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The Google-translated Arabic text presents several pragmatic and semantic inaccuracies that required post-editing to align with
the English source text. One of the primary issues in the machine translation is the lack of formal and precise phrasing in warranty-
related conditions. The English source text states: "This guarantee is not valid if it is not written and stamped by the dealer clearly,
or the date of purchase was not written." Google Translate renders this as " ;o bgixeg GgiSe Sy o 13] Bdlo jlauddl i 950V

aoly JSin 2l s
This translation introduces several problems:

"Bdlo gleuadl 1ia 955 V" (This warranty will not be valid) is a direct literal translation that lacks the professional tone required for
warranty statements. The post-edited version corrects this to "Jgsaoll @4 )lw dleuadl 0ia 955 V," which is a more legally
appropriate phrase in Arabic.

"l U8 o bogizeg GgiSe Sy o 13]" (if it is not written and stamped by the dealer) is grammatically correct but not contextually

precise. The post-edited version refines this to "iaiszoll ¢jgall Ji8 (o lgaizg lgmusgig zob g lgilusi o o) b," ensuring clarity,
specificity, and correct formal structure.

Another issue is the translation of conditions regarding the purchase date and invoice. The English phrase "Also if it is not enclosed
with invoice, or when the date of purchase has been altered.” was translated by Google as " ai 131 gi «8,gila)ly Béyo Sy o) 13 liSe
elpdl gu,b s While this is understandable, it lacks the precise warranty phrasing typically used in Arabic. The post-edited
version corrects this by using "el il &)U i a3 3] lgiusMao (2li WS el il 8)gilay disyo ;957 olg." This provides better semantic
equivalence and a clearer, more formal legal tone.

This analysis highlights significant linguistic and legal translation challenges in machine translation, particularly regarding the
structured wording of warranty conditions and the use of formal register. Google Translate struggled with pragmatic accuracy,
often producing literal translations that lacked clarity, legal appropriateness, and professional tone. The post-editing process
successfully refined these issues, ensuring a more structured, precise, and legally sound Arabic translation. These findings reinforce
the necessity of human intervention in post-editing technical translations, as machine translation still lacks the ability to fully
capture the nuances of legally binding documents.

Table 5: Machine Translation and Post-Editing of Technical Text No. 5

Source text

Google Translation

Post-editing

Your vehicle is equipped with
electronic fuel injection and other
electronic components. It is
possible for an improperly
installed/adjusted two-way radio
or cellular telephone to adversely
affect electronic systems. For this
reason, we recommend that you
carefully follow the radio
manufacturer's instructions or
consult your Hyundai dealer for

d98ell pi> elbiy )luw jugxi @
oo Byl &gyl DligSey (pigyiSIVI
oLVl Wilis gaalyl jle> yisy of gSaall
bausoll/cuioll ye selzll cailgll of
dabill e o mmo  JSd
el clpogi ol 13g) .duigyisIyI
sl jlgx) dnivnll &Syl Ologsy
ool slaigd JiSe 8yLisiul ol dliny
o ajhicl yuly wle Jgazll el
048 a5l Cuuly Oyisl 13) Lols Oleylsi
830>l

i) (wigyiSll plaiy liluw )i @i
$384 35 .5)3| duigyiSl] DligSeg 2986l
slex) cuwliall e bowall ol cuS)ill
Joazxall cailgll gl sVl Sl gyl
AyigyiSIYl daailll (e bl pildl I
Spll Olegdsi gily ogi I
JsSg 8Ll gl (a8 golyll dnivaall
Sleyo¥l 3y deinell  $luigad
Slagsi (e Jguol gl dojMI duilsgll
8302V1 018 Jol Sy Aic dols.

precautionary measures or special
instructions if you choose to install
one of these devices.

The Google-translated Arabic text presents several pragmatic and semantic inaccuracies that required post-editing to ensure clarity
and alignment with the English source text. One of the primary issues with the machine translation is the improper rendering of
technical terms. The English source text states: "Your vehicle is equipped with electronic fuel injection and other electronic
components.” Google Translate renders this as "3l digys)l SligSes g8V Dg8gll o> plaily cli)luw jug=i o3."While this
translation is technically understandable, it lacks pragmatic accuracy. The post-edited version refines this to " pUsis clijliw 2 gj5 o
dpi digyist] UligSeg d98g]l ax) wigyisd]," which is a more natural and accurate phrasing in Arabic for technical automotive
manuals.
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Another issue arises in the translation of cause-effect relationships and conditional phrasing. The phrase "It is possible for an
improperly installed/adjusted two-way radio or cellular telephone to adversely affect electronic systems." was translated by Google
as "SIV dabaill (e lilw mus JSuiy bausall/cuiall e selzll cailgll i olzilll il gl 5le> )35 ol oSasll yo." While this
sentence is grammatically correct, it is less fluid and lacks technical precision. The post-edited version refines this by stating " 18
g ySIVl dabaiVll (e Glw 4l I Jgoazall cailgll of olasVl (b5 aunlyl jla=) cuuwliadl yue bl o Syl 34s," which improves
readability and naturalness in Arabic.

From a semantic equivalence perspective, the phrase "For this reason, we recommend that you carefully follow the radio
manufacturer's instructions or consult your Hyundai dealer for precautionary measures or special instructions if you choose to
install one of these devices.” was translated by Google as " ol @lizy gyl jlg=) diaall & idl Slaulsi glil cuogi wawdl 1ig)
830231 sia a5l iy sl 3] dvls Slagdsi ol djlyisl yuli ode Jgoxll el ol sl JiSe 8)Livuwl.” While functionally
acceptabile, this translation lacks a formal and instructional tone expected in technical documents. The post-edited version corrects
this to " Jguozll ol doj)Ml dxilsg)l Olely2 V1 315V aainall $laigia JuSg b)liviwl gl (a6 g1l dniasll & sl Slagsy glil (ogi Ui
830>V1 0ia a5l Sy aie dols Oledsi de," ensuring greater formality and a more authoritative voice.

This analysis highlights key translation challenges in technical automotive manuals, particularly regarding technical terminology,
conditional phrasing, and instructional tone. Google Translate struggled with pragmatic accuracy, producing literal translations
that lacked clarity, technical fluency, and appropriate register for automotive texts. The post-editing process successfully refined
these issues, ensuring a more structured, precise, and professional Arabic translation. These findings reinforce the necessity of
human intervention in post-editing technical translations, as machine translation still lacks the ability to fully capture technical
nuances and maintain formal consistency in instructional manuals.

Table 6: Machine Translation and Post-Editing of Technical Text No. 6

Source text

Google Translation

Post-editing

We want to help you get the
greatest possible driving
experience from your vehicle.
Your Owner’'s Manual can assist
you in many ways. We strongly
recommend that you read the
entire manual. In order to

wle Jsoall b dackui gl yi g2
b go diSes 83US diyzi Juasl
el yoldl ellall Jus Jacluy ol oSy
Jual Belyiy By uogi .Gy Basy
ol Blgl dlaisl Julid . JeIL
yaill plusl delys clde wazy dilol

sl G (b eiscluso wle yoyai
ol oSey il diSes 83LS dyxi
13 baae Gyby il Ju> sy
oo =y .JeSIL d.'l':|_‘)5.g 3y o9
Belyp cazy lo)l gl blgll bl
Jal (b 83)lgdl auiilly pixill plusi

Juadl (o pixil.
minimize the chance of death or
injury, you must read the
WARNING and CAUTION sections
in the manual.

The Google-translated Arabic text presents several pragmatic and semantic inaccuracies that required post-editing to enhance
clarity and alignment with the English source text. One of the key issues in the machine translation is the unnatural and overly
literal phrasing. The English source text states: "We want to help you get the greatest possible driving experience from your
vehicle." Google Translate renders this as "clijluu o diSen 36 &z Jasdl le Jguozll oo Jacluwi ol 4y y=0."While this
translation is grammatically correct, it is unnatural in Arabic because of the redundant "3, i ;=" (we want). The post-edited version
corrects this by using "cli)luu) diSew 853L8 dy=i Junsl S8 w6 inclue e yoy=i," which is a more fluent and natural
construction that better conveys the intended meaning.

Another issue arises in the translation of instructional content. The phrase "Your Owner's Manual can assist you in many ways."
was translated by Google as " §,b 8isy ¢y ol clladl Jus Sacluy oi Sey." While this is generally understandable, the phrase
"y ol cllladl Jus" is unnecessarily possessive and repetitive, making the sentence sound unnatural. The post-edited version
refines this to "53¢ Gy clladl Jus SJasdy ol oSas,” ensuring a more fluid and formal instructional tone.

From a semantic equivalence perspective, the phrase "In order to minimize the chance of death or injury, you must read the
WARNING and CAUTION sections in the manual." was translated by Google as " 8<lys ¢lde wuzy «boll gl 3l gdl ddlaizl Julai
Jul (w6 pixilly pixidl olwsl." This translation introduces two major errors:
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"3lgll ddlaisl" is a direct translation of "chance of death", but it lacks the urgency and seriousness of the original phrase. The
post-edited version uses "&Lo)l gl 5l6g)l yblko (o 2=U,"” which is a more accurate and natural way to convey safety warnings.
"pixily pixil ‘oLu.L'éi" is a duplication error, where "WARNING" and "CAUTION" were both translated as " ix=i". The post-edited
version corrects this to "auiily pixil phu;éi," ensuring the differentiation between the two terms as intended in the English source
text.

This analysis highlights key translation challenges in technical manuals, particularly regarding instructional tone, redundancy, and
safety warnings. Google Translate struggled with pragmatic accuracy, often producing literal and repetitive translations that failed
to maintain clarity, formal structure, and the serious tone required for safety instructions. The post-editing process successfully
refined these issues, ensuring a more structured, precise, and professional Arabic translation. These findings reinforce the necessity
of human intervention in post-editing technical translations, as machine translation still lacks the ability to fully account for nuanced
phrasing, formal register, and contextual accuracy in user manuals.

Table 7: Machine Translation and Post-Editing of Technical Text No. 7

Source text

Google Translation

Post-editing

lllustrations complement the text
in this manual to best explain how
to use your vehicle. By reading

3925all yoill dmpogill pguyll Josi
olaziwl £84S ausell Juul lia é
Belyd JUS oo .Juddl Uiy iyl

JUl 132 b dzpogil] pgayll debusi
i plasiul 4 byl wle

WAL Bl JUS  pogiduddl  JSui

your manual, you will learn about
features, important safety
information, and driving tips
under various road conditions.

Ologlnog Sljsall (e by Jylul
Jb 6 Balal ailaig dagell dolull
Adalizall & yall ogybs

Sloglrally lsall e oyiiw
83481 wlaig «doMull dilsiall dolgll

dalizall Gyl gy lisg.

The Google-translated Arabic text presents several pragmatic and semantic inaccuracies that required post-editing to ensure
clarity, fluency, and alignment with the English source text. One of the key issues in the machine translation is the unnatural
rendering of the function of illustrations. The English source text states: "lllustrations complement the text in this manual to best
explain how to use your vehicle." Google Translate renders this as " @445 awb gl Jdl 13a (w6 3g2g0ll jaill zus gl gyl JoSi
Junsl JSuiny byl plazeianl.”

While this translation is grammatically correct, it fails to convey the function of the illustrations naturally in Arabic. The post-edited
version refines this by using " Juas! JSuiu clijlw plazxiwl &1805 zubgi e Jdadl 13 (w6 dmnb gl pguwyll aclwid,” which is a more
natural and accurate construction that clarifies the role of illustrations as supporting aids rather than direct complements to the
text.

Another issue arises in the translation of "important safety information.” The phrase "By reading your manual, you will learn about
features, important safety information, and driving tips under various road conditions.” was translated by Google as " 3<lys J\5 (o
dalizell §uybodl gy Jb o 83Ld)l ailaig degell doMudl Ologleeg Wljuell e woy=iiw JuaJl." While this is generally
understandable, the phrase "dogoll doMudl Ologles" is less natural and lacks the formal instructional tone typically used in Arabic
automotive manuals. The post-edited version refines this to "doMudl daleiell dolgdl Ulogleall," ensuring a more structured and
authoritative phrasing.

From a semantic equivalence perspective, the phrase "under various road conditions" was translated by Google as " cog;l5 Jb5 (8
dalizell g1 yadl," which is technically correct but sounds slightly unnatural in Arabic. The post-edited version modifies this to " lioq
dalizell 3y ol o gydal," which is a more fluent and commonly used phrasing in Arabic for technical contexts.

This analysis highlights key translation challenges in technical manuals, particularly regarding the precise function of illustrations,
instructional tone, and structured phrasing. Google Translate struggled with pragmatic accuracy, often producing literal
translations that failed to maintain clarity, fluency, and an authoritative instructional tone. The post-editing process successfully
refined these issues, ensuring a more structured, precise, and professional Arabic translation. These findings reinforce the necessity
of human intervention in post-editing technical translations, as machine translation still lacks the ability to fully adapt instructional
texts to industry-specific and reader-friendly formats.
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Table 8: Machine Translation and Post-Editing of Technical Text No. 8

Source text

Google Translation

Post-editing

For maximum effectiveness in case
of an accident, the headrest
should be adjusted so the middle
of the headrest is at the same
height of the center of gravity of
an occupant's head. Generally, the
center of gravity of most people's
head is similar with the height of
the top of their eyes. Also, adjust

9_9.93 db> o dllss wobl oleud)
Cuzy gl s s azg (Edl>

L] s e dsall buug peSy
310 spole JSi . aShJl guly JiJ jSye
lulie sy oVl pbase yuly J&i
aail i3S . puiasll (el glas)y

ol oSas Lo sl iyl e bapay
plaziwl zuad) ¥ ol 13g) .clwi)
axioll ygb5 oo pudl A 830w,

&3.99 db o dlss wobl oleua)
Sz gl s s iz (Sl

Ji 30 Ssiua wle dhusiia NEY
Ji5 3550 3lsL agac Syl )
Ud.r.l el o yold)l albss L,,ul_,
L,.ul_)JI Jie s Jundi LS aginc
-u-“l.)“ oo ool ya8 )8 yeSy Cux
ol Ailwgll plaiwl cuizxiy xad (13J
el dde e panzdl asyd.

the headrest as close to your head
as possible. For this reason, the use
of a cushion that holds the body
away from the seatback is not
recommended.

The Google-translated Arabic text presents several pragmatic and semantic inaccuracies that required post-editing to improve
clarity, accuracy, and alignment with the English source text. One of the key issues in the machine translation is the unnatural
rendering of technical adjustments. The English source text states: "For maximum effectiveness in case of an accident, the headrest
should be adjusted so the middle of the headrest is at the same height of the center of gravity of an occupant's head." Google
Translate renders this as " 3S 0 ¢lai)| Guai wle el buug oSy Cumy ulyl diwe bbb iz (b ge8g Al (6 dles abl lawal
Sl ywly Jas."While this translation is structurally acceptable, the phrase "aiuall buug” (middle of the headrest) sounds less
precise than the more accurate and commonly used "daaniis" in Arabic. The post-edited version refines this to " aiuwe bbb wxy
Sl wly Ji5 5850 Seiute wle diuaiio ;gS) Cuza yulyl," ensuring a more natural and technically accurate phrasing.

Another issue arises in the translation of the comparison statement. The phrase "Generally, the center of gravity of most people's
head is similar with the height of the top of their eyes.” was translated by Google as " ;554 oVl alase Guly J&5 350 «ole JSuiy
il el £las)V (gylie.” While grammatically correct, the phrase "glas)V (gsLiwe" is less natural in Arabic. The post-edited version
corrects this by using "agiscl el glas)l go Lol abase Luly Jii jSye Gslgi," which provides a smoother and more naturally
structured sentence.

From a semantic equivalence perspective, the phrase "For this reason, the use of a cushion that holds the body away from the
seatback is not recommended."” was translated by Google as "i=aoll jgb5 o ozl 3= 83Lwg plaxiwl zadd ¥ vl 13g)." While
this is understandable, the phrasing is somewhat rigid and lacks the precise technical advisory tone expected in automotive
manuals. The post-edited version refines this to " g5l diue e puuzdl asyi il Blw el plaxiuwl izl zuaii J3," ensuring a more
fluid and formal tone that aligns with the structure of professional automotive instructions.

This analysis highlights key translation challenges in automotive safety instructions, particularly in technical adjustments,
comparative statements, and advisory phrasing. Google Translate struggled with pragmatic accuracy, producing literal translations
that failed to maintain clarity, fluency, and a precise instructional tone. The post-editing process successfully refined these issues,
ensuring a more structured, precise, and professional Arabic translation. These findings reinforce the necessity of human
intervention in post-editing technical translations, as machine translation still lacks the ability to fully account for technical nuances
and industry-standard expressions in safety guidelines.
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Table 9: Machine Translation and Post-Editing of Technical Text No. 9

Source text

Google Translation

Post-editing

No modifications or additions
should be made by the user which
will either prevent the seat belt
adjusting devices from operating
to remove slack, or prevent the

ol OMasi ¢l elyo] paiiuwal) sy ¥
bus 8ig2l giai ol il ge bl
o iVl Y Josdl go gloll pli>
il o gloll pli> dcgazre Riad
PESAVIEATY

SbLal gl ol ¢l elyzl pas azy
852l Joc §4s 35 padiuall LS oo
dlY dbws giai gl loVl pli> bus

:bJJ)”.

seat belt assembly from being
adjusted to remove slack.

The Google-translated Arabic text presents several pragmatic and semantic inaccuracies that required post-editing to ensure
clarity, fluency, and alignment with the English source text. One of the key issues in the machine translation is the unnatural
structuring of technical instructions. The English source text states:

“No modifications or additions should be made by the user which will either prevent the seat belt adjusting devices from operating
to remove slack, or prevent the seat belt assembly from being adjusted to remove slack." Google Translate renders this as:
" oloVl pli> dcgaze giai gl wclxiy)Vl dHY Jasdl o oLl pli> s 83g21 gind ol lailis (o SLol ol SMyass ol elyz] paxiwal) iy V
eVl Ay sl 0." While the general meaning is conveyed, the translation lacks technical precision and introduces
redundancy. Specifically, the phrase "LVl sli> dcgozo” (seat belt assembly) and "y loll pli> s 321" (seat belt adjusting
devices) are not differentiated clearly, making the statement less structured. The post-edited version refines this to " clyz| pac Ly
i)Vl @Y daws giad ol gloll pli> s 32l Joc §asi 38 paziuall Jis o SlsLol ol iMyass ul,” ensuring a more concise and
technically accurate translation.

Another issue arises in the translation of prohibition and restriction. The phrase "No modifications or additions should be made
by the user" was translated by Google as "<lsLal o \yasi sl ely] paziuall wsudy V" While this is grammatically acceptable, the
phrase "y V" is less direct than "eac =", which is a stronger and more precise instruction typically used in technical and
safety warnings. The post-edited version corrects this by using "eazdiutall Jis o Olslol of SWyasi i cly2l pac wazy,” ensuring a
clearer and more authoritative tone that aligns with formal safety regulations. From a semantic equivalence perspective, the phrase
“to remove slack" was correctly translated as "<lxi) Ml dIjV", but the Google-translated text unnecessarily repeats it in two clauses.
The post-edited version improves readability by simplifying the structure while maintaining the full meaning.

This analysis highlights key translation challenges in safety and technical instructions, particularly regarding the structuring of
prohibitive statements, technical terminology, and redundancy. Google Translate struggled with pragmatic accuracy, often
producing literal and repetitive translations that lacked clarity, directness, and the formal instructional tone required in technical
documents. The post-editing process successfully refined these issues, ensuring a more structured, precise, and professional Arabic
translation. These findings reinforce the necessity of human intervention in post-editing technical translations, as machine
translation still lacks the ability to fully adapt safety instructions to professional standards in the automotive industry.

Table 10: Machine Translation and Post-Editing of Technical Text No. 10

Source text
The detector automatically checks
the condition of the batteries.

Post-editing
Oyl A joxsy @blsll pgdy

Google Translation
byl

The Google-translated Arabic text presents minor semantic and pragmatic issues that required post-editing to enhance clarity and
alignment with the English source text. The English source text states: "The detector automatically checks the condition of the
batteries." Google Translate renders this as: "OU Ul A o Wkli isdl jlg> ga=i." While this translation is generally correct
and understandable, it introduces an unnecessary shift in terminology and structure that slightly affects the pragmatic equivalence.
The phrase "aisdl jlg> sa=iy" translates to "The detector verifies," which is slightly different in nuance from "checks", as the latter
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implies a routine or automated process, whereas " ga=i)" (verifies) suggests a deliberate or manual inspection. The post-edited
version corrects this by using "Wkl Wb Usul dbs> joxay iwlSll 0445," ensuring a more direct and functionally accurate translation.

Another issue arises in the translation of "detector”. While "ca.isll jlg=" is a technically correct translation, the more commonly
used term for "detector” in technical Arabic is "cailSJI". The post-edited version refines this by replacing "ais]l jlg=>" with
"cawl8Jl," making the text more fluid and standard in Arabic technical contexts. From a semantic equivalence perspective, the
phrase "automatically checks" was correctly rendered as "Gilali", and there was no need for further adjustments in this part of the
sentence.

This analysis highlights subtle translation challenges in technical instructions, particularly regarding terminology accuracy and verb
selection. Google Translate produced a translation that was generally correct but slightly off in nuance, leading to a less precise
technical instruction. The post-editing process successfully refined these minor issues, ensuring a more structured, precise, and
professional Arabic translation. These findings reinforce the necessity of human intervention in post-editing technical translations,
as machine translation sometimes selects terms that, while grammatically correct, do not fully align with the intended technical
meaning.

5.2 Analysis of Interviews

The responses of the translators who were interviewed provide valuable insight into the challenges of post-editing English-to-
Arabic machine translation (MT) of technical texts. Their opinions align with the three research questions of the study, highlighting
linguistic and technological challenges and potential improvements to MT systems. What follows is an analysis of their responses
based on each research question.

5.2.1 Technological Limitations of Current Machine Translation Systems

The interviews reveal several technological constraints that contribute to the post-editing effort. Among the predominant issues
is MT's inability to comprehend context, which leads to the inappropriateness of word choice and lack of specificity in technical
terminology. One of the consistent issues is the fact that English technical terms have multiple connotations, yet MT has a
propensity to choose the incorrect equivalent, and manual corrections are necessary.

Inconsistent translation of terminology is another essential limitation. MT tools are not able to provide consistent translations of
technical terms throughout a document, leading to inconsistencies that interfere with coherence and readability. Furthermore,
grammatical errors were found to be a significant issue. MT has problems with Arabic morphology, including gender agreements,
verb conjugation, and pluralization, which adds considerably to post-editing time.

Sentence structure and fluency also present challenges. Arabic and English follow different syntactic structures, and MT often
produces rigid, unnatural word order, making the text mechanical and difficult to read. Furthermore, MT struggles with long,
complex sentences, frequently breaking them into disjointed, fragmented phrases, which require extensive rewriting. Thus, the
primary technological limitations that contribute to the post-editing workload include context misinterpretations in technical
terminology, inconsistent translation of repeated terms within a document, grammatical errors in morphology and syntax, and
poor sentence structure and unnatural phrasing.

5.2.2  Impact of Linguistic Differences Between English and Arabic on MT Accuracy

The linguistic differences between English and Arabic pose significant challenges for MT, affecting both accuracy and reliability.
The interviews highlight that Arabic’'s complex morphology and syntax make it difficult for MT tools to produce fluent, readable
translations. One of the major linguistic challenges is word order mismatches. English follows an SVO (Subject-Verb-Object)
structure, while Arabic allows VSO (Verb-Subject-Object) and other variations. MT fails to adjust for these differences, often
producing awkward and unnatural Arabic sentences.

Another challenge is terminology and domain specificity. MT lacks sensitivity to industry-specific jargon, often choosing generic
or incorrect equivalents instead of precise, standardized technical terms. This leads to misinterpretations and confusion, particularly
in highly specialized texts. Additionally, MT does not effectively distinguish between formal and informal registers, sometimes
producing translations that are too casual for technical documentation.
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Negations and conditional expressions present another area of difficulty. MT frequently mistranslates these structures, altering the
intended meaning of safety warnings and instructions. Imperative statements in English sometimes become weakened into mere
suggestions in Arabic, which can be problematic in instructional or regulatory texts. Additionally, Arabic has grammatical gender
and complex inflectional rules, which MT often fails to handle correctly. Errors in gender agreements and verb conjugations require
extensive manual correction, further increasing post-editing time.

The key linguistic differences affecting MT accuracy include word order mismatches between English (SVO) and Arabic (VSO),
incorrect handling of technical terminology and industry-specific jargon, failure to distinguish between formal and informal
registers, errors in negations, conditionals, and imperative structures and mistakes in gender agreements and morphological
inflections.

5.2.3  Proposed Improvements in Machine Translation Technology

Several improvements were suggested to enhance MT output and reduce the post-editing workload. One major recommendation
is enhancing Al-driven context analysis to improve word choice, terminology selection, and sentence structure. Current MT systems
fail to recognize domain-specific meanings, leading to frequent misinterpretations of technical terms. A more advanced Al model
that analyzes surrounding text and previous translations could improve consistency and accuracy.

Another important improvement is customizable glossaries and domain-specific training. Translators should have the ability to
upload terminology databases into MT tools so that pre-approved translations are prioritized, ensuring greater terminology
consistency and reducing manual corrections. Additionally, a sentence restructuring feature would be beneficial, allowing MT tools
to offer alternative phrasings rather than just one direct translation. This would give translators greater flexibility in selecting the
most natural sentence structure, improving fluency.

Further, improved grammatical correction mechanisms were recommended. MT struggles with Arabic morphology, and integrating
automated grammar correction tools for verb conjugations, gender agreements, and syntax adjustments would greatly enhance
translation quality. Another suggested improvement is adaptive learning capabilities. If MT tools could learn from previous post-
edits, they could gradually improve accuracy over time, reducing the recurrence of common errors.

The key suggested improvements in MT technology include:

a) Enhanced Al-driven context analysis for better word choice and terminology selection.

b) Customizable glossaries and domain-specific terminology databases to improve consistency.
c) A sentence restructuring feature that offers alternative phrasings.

d) Advanced grammatical correction mechanisms for Arabic morphology.

e) Adaptive learning capabilities to improve accuracy over time.

The interviews reveal that while machine translation is a useful asset, a great deal of human intervention is required to attain
accuracy, clearness, and technicality in the translation of technical documents into Arabic language. The findings identify the
technology and linguistic barriers that make the process of post-editing difficult, specifically issues associated with the
misunderstanding of contexts, non-conforming terminologies, syntactic errors, and inappropriate management of the morphology
of the Arabic language. Solutions proposed against such challenges include the development of Al-enhanced contextual
comprehension, custom glossary options, higher-level grammar correction tools, and flexible capabilities. The application of such
innovations will enhance the effectiveness of machine translation tools, minimize the time required for the post-editing process,
and enhance the general technical translation standard.

6. Conclusions

The findings of this study reveal significant technological and linguistic challenges related to the post-editing of English-to-Arabic
machine translation (MT) of technical documents. The assessment of MT output, changes undertaken during post-editing, and
interviews with translators reveal that while MT tools offer a rudimentary structure for translation, they continue to require extensive
human intervention to ensure accuracy, coherence, and usefulness.

Among the most significant challenges in post-editing is MT's inability to appreciate context, thus misunderstanding technical
terminology and incongruent choice of words. The analysis of translated texts and interview responses indicates that MT software
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frequently produces flawed or incongruent translation of specialized terms, requiring manual correction by human translators. This
is exacerbated by morphological mistakes, gender agreement conflicts, and wrong verb conjugations, all of which interfere with
the overall grammatical flow of the Arabic text. Machine translation also grapples with negation and conditional constructions,
occasionally distorting the intended meanings of safety instructions and technical information.

Another primary concern is MT's failure to handle sentence structure and fluency. Arabic and English differ in their syntactic
composition, and MT generates incoherent and unnatural Arabic sentences. Analysis of post-edited text shows that translators
must restructure whole sentences for coherence and readability very frequently. Moreover, MT inconsistencies in rendering
repeated terms within the same document pose additional challenges, requiring translators to standardize terms manually.

Linguistic differences between English and Arabic further complicate the MT process. Word order mismatches were observed as a
major issue, with English following SVO (Subject-Verb-Object) structure, whereas Arabic allows for VSO (Verb-Subject-Object) and
other variations. MT often fails to adjust for these structural differences, resulting in rigid and unnatural Arabic translations that
require extensive reworking.

Additionally, MT struggles to differentiate between formal and informal registers, leading to inappropriate translations, particularly
in technical documentation. Errors in negation and imperative structures also affect the clarity of safety instructions, sometimes
altering the intended cautionary tone. Moreover, Arabic's complex morphological system, including gender agreements, verb
conjugations, and pluralization, poses challenges for MT tools, leading to frequent grammatical errors that require manual
intervention.

The findings suggest that current MT tools are not yet reliable enough for standalone use in technical translation and require
comprehensive post-editing by human translators. The study confirms that MT systems still lack the ability to understand domain-
specific contexts and linguistic nuances, which impacts both efficiency and translation quality. Consequently, the post-editing
workload remains high, with translators spending significant time correcting grammatical errors, restructuring sentences, and
ensuring terminology consistency.

Based on the findings, the study proposes the following recommendations to improve MT performance and reduce the post-
editing workload. MT tools should be developed with advanced Al-driven context recognition capabilities to improve word choice
and terminology selection. Implementing deep learning algorithms that analyze sentence context helps reduce errors in technical
terminology and improve semantic accuracy. To enhance terminology consistency, MT tools should allow translators to upload
industry-specific glossaries and have the system prioritize pre-approved translations. Additionally, training MT models on
specialized domains (e.g., engineering, medicine, automotive industry) could improve accuracy in technical contexts and reduce
post-editing time.

MT tools should incorporate sentence restructuring mechanisms that provide multiple translation options, allowing translators to
select the most natural phrasing. A feature that suggests alternative sentence structures would help improve readability and
coherence, particularly for complex technical instructions. Since Arabic grammar is highly inflected, MT tools should integrate
advanced morphological correction mechanisms to address gender agreement, verb conjugations, and pluralization issues. This
would minimize frequent grammatical errors and reduce the need for extensive post-editing. MT systems should also be designed
with adaptive learning functionalities that allow them to learn from human post-editing corrections. If MT tools continuously
update their models based on previous edits, they could gradually improve accuracy over time, leading to fewer recurring errors.
To improve MT outputs, machine translation developers should collaborate more closely with professional translators to better
understand the linguistic and technical challenges faced in post-editing. Feedback from experienced translators can help refine
MT algorithms and ensure that system updates address real-world translation issues.
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