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In recent decades, translation has become a crucial topic in linguistic studies as
a result of the growth of machine translation, which has enabled rapid access to
information across languages. Thus, machine translation systems such as Google
Translate have evolved enormously with the support of artificial intelligence
advancements. However, they still face challenges with accuracy, style, and
specialized terminology. Human translation is a reliable method in the field of
translation, but it often requires more time and effort. To combine the efficiency
of technology with the linguistic and cultural knowledge of human translation,
post-editing approach is adopted, where machine translation serves as a first draft,
and then revised by a human translator. The study aims to propose a novel hybrid
translation workflow combining Al-machine translation with human post-editing
to improve translation quality. Larson's model (1984) is adopted in the analysis of
three distinct texts in this study. It is hypothesized that the post-editing approach
provides the strengths of both machine and human translation approaches,
ensuring acceptable quality in less time and effort. The study concludes that the
post-editing approach generally produces higher quality compared to using either
alone, resulting in a balanced advantage of accuracy and efficiency across various
texts intended for translation..
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1. Human Translation (HT)

Human translation is a cognitive and creative process in which a skilled translator interprets a source text
and provides an equivalent target language, where linguistic accuracy, cultural, stylistic, and contextual
factors are taken into consideration (Lau et al., 2024). In human translation, according to Al Rousan
(2025), the translator converts a text from one language to another using their linguistic and cultural
knowledge, without relying on automated systems or artificial intelligence. Thus, it remains superior to
match translation in capturing slight meanings and cultural differences. Xiu and Yeauyin (2018) explain
that human translation is high reliability in specialized fields, such as finding equivalents for metaphors,
idioms, or culturally specific references. In many translation studies, human translation is widely regarded
as the gold standard because it always offers a higher accuracy, creativity, and cultural awareness.

2. Machine Translation (MT)

Machine translation is the process of automatically translating text from one language into other using
computational algorithms, which means that no direct human intervention is required (Koehn, 2020). Thus,
machine translation is the use of computer to transfer a text or speech from one language to another and it
has been changed from word - for - word substitution to more sophisticated systems that analyze semantics
and syntax (Hutchins & Somers, 1992).

Machine translation can be traced back to the 1950s with the Georgetown-IBM experiment (1954), in
which more than 60 simple sentences were translated automatically from Russian to English, through a
limited word dictionary and basic grammatical rules (Hutchins, 2014, p.2). The gradual progressions
included Rule-Based MT (1960 - 1980), which depended on dictionaries and linguistic rules. However, it
struggled with ambiguity and context. In the 1980s, Statistical Machine Translation (SMT) emerged,
depending on large parallel corpora to calculate translation probabilities. SMT system used algorithms and
supported phrase-based translation, improving translation fluency by aligning the words sequence rather
than treating them individually (Koehn et al., 2007). In the 2010s, Neural Machine Translation (NMT) was
introduced as an artificial neural network by researchers to improve accuracy, fluency, and context
processing (Smartling,2023). Thus, Singh (2017) shows that it has become the standard, using deep
learning models that analyze large amounts of data to predict the most appropriate translation for a given
sentence phrase.

Google Translate is one of the most widely used examples of Al-assisted translation. It relies on neural
machine translation (NMT), which employs deep learning and artificial intelligence. It supports translation
between a large number of languages and offers various features such as text translation, Website
translation, document translation, and real-time speech translation. It is also available as a web application
and mobile application, making it accessible across different devices (Wu et al., 2016). In this study, it was
used to demonstrate its application and effectiveness in translating texts after human translation.

3. Post-Editing Machine Translation (PEMT)

Although machine translation has achieved exceptional progress in speed and accessibility of tasks,
especially with systems such as Google Translate (Wu et al., 2016, p. 21), its output often lacks the
stylistic and contextual accuracy expected in human translation. Therefore, according to Koponen (2016,
p.21), PEMT has become an essential step in the process of translation and allows human translators to
refine and correct machine-generated texts to ensure fluency, cohesion, and quality standards. Gaspari, et
al. (2014, p.5) explain that PEMT not only improves translation accuracy but also reduces the effort
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compared to the entire manual transmission. PEMT, as a process of pre-translated text, is used as a basis
and improving the final translation, combining the advantages of artificial intelligence (Al) and human
competence (Herbig et al., 1984). Accordingly, Al-assisted translation can be seen as a hybrid approach,
i.e., a complementary process that mixes neural machine efficiency with human competence.

4. Strengths and weaknesses of human and machine translation

Human translation is considered the most reliable choice of translators when a text requires high
accuracy and the ability to capture contextual nuances. It efficiently excels at idiomatic expressions, tone,
and literary style, making it crucial for literary, legal, and medical texts (Stoichkova, 2025, pp. 12- 13).
Thus, this type of translation, according to Li et al. (2024), is the most accurate one since the cultural and
social context of the text is perceived by the translator, enabling him to convey the original spirit of the SL.
However, Moneus (2024, p. 4) sees it as more costly and time-consuming compared to machine
translation.

Machine Translation, by contrast, provides essential advantages in time and cost, allowing large volumes
of text to be translated quickly and at lower cost (Li, 2024, pp. 45-47); nevertheless, machine translation
can struggle with idiomatic and culturally specific expressions, sometimes conveying extremely literal
translations (Marshall, 2024, pp. 33).

To maximize the benefits of both, recent studies show that efficiency and accuracy can be balanced by
integrating machine translation and human translation, when machine-generated translations are post-
edited by human translators

5. Methodology and data analysis

To ensure a more reliable evaluation, the study adopts a qualitative analytical approach. Three distinct
short English texts- scientific, journalistic, and literary- were selected. Each text was translated by three
PhD candidates. Additionally, a Google translation was provided, and later post-edited by the same
students to correct the possible mistakes. The focused sample was chosen to allow for in-depth qualitative
comparison of translation quality, linguistic accuracy, and natural style. The students were instructed to
avoid using Al-based machine translation tools and depend only on dictionaries and their knowledge.
They were also instructed to record the time spent on each translation, to ensure consistency and
traceability. The current study adopts Larson's model (1984), which includes three criteria: accuracy,
naturalness, and clarity. For evaluating translation quality in this study, clarity is not treated separately,
since it is covered inherently through the linked evaluation of both accuracy and naturalness. Accuracy
refers to the faithful transfer of meaning, whereas naturalness refers to the smooth, grammatically correct,
and culturally appropriate expression. A translated sentence is regarded accurate and natural only when
both criteria are met. Thus, the sentence is deemed inaccurate or unnatural, when either accuracy or
naturalness is lacking. Each sentence of the source texts was evaluated semantically and grammatically
using a three-level scale:

High: the translation conveys the original meaning accurately and naturally in the target text.
Medium: the translation includes minor issues affecting either accuracy or naturalness.
Low: translation includes multiple or significant issues affecting meaning and naturalness.

Then, an overall evaluation for the whole text was assigned. This reflects the general quality of the
translation: high if most sentences are accurate and natural, medium if some sentences are weak or
awkward, and low if most sentences are inaccurate. Thus, this two-level evaluation, i.e., sentence and text
level, ensures a systematic and comprehensive assessment.

ST (1)

Every increase in global warming matters. In a series of UN reports, thousands of scientists and
government reviewers agreed that limiting global temperature rise to no more than 1.5°C would help us
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avoid the worst climate impacts and maintain a livable climate. Yet policies currently in place point to up
to 3.1°C of warming by the end of the century (United Nations n.d.).
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Table (1) Sentence Level Analysis of HT (1), MT, PEMT on Scientific text

Sent.No. HT Rating MT Rating PEMT Rating
1 High High High
2 Medium High High
3 Low High High
Overall Medium High High
Time 13 min >1s 4 min
ST & TTs analysis

In sentence (1), the three approaches show accuracy and naturalness in transferring its meaning and
structure into the TLT. Concerning sentence (2), HT is less accurate because it omits notably the
translation of words “a series of”’, “government reviewers”. MT is obviously accurate and natural. PEMT
version slightly adjusts “CaesSall (peal)dl” into “OumesSall Gulswd?” without affecting accuracy and
naturalness. In sentence (3), HT omits “in place” and mistranslates “ point to up to ” as “ Al i
diass, . o (will reach), referring to an inevitable result leading to inaccurate translation. MT approach
captures the meaning accurately and naturally, and PEMT shows no change.

The time spent on HT, MT, and PEMT was respectively 13 min, >1 s, and 4 min.

HT (2)
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Table (2) Sentence Level Analysis of HT (2), MT, and PEMT on Scientific text

Sent. . . .
No. HT Rating MT Rating PEMT Rating
1 Medium High High

2 High High High

3 Low High High

Overall Medium High High

Time 15 min >1s 4 min

ST & TTs analysis

In sentence (1), HT is less accurate because it uses “ (the slightest increase) instead of the word JS
(every increase), which negatively affects the meaning. Compared with the Google translation described
above, PEMT shows no change. In sentence (2), the overall meaning and the structure are rendered
accurately and naturally by HT. Compared with MT, PEMT shows no adjustment. Sentence (3) shows that
HT omits “in place” and mistranslates “point to up to” as *“ ) Jaiw 3343 3,17, referring to the figure as an
exact rather than an estimate and “ by the end of the century” as “ o_all 1”; therefore, it provides an
inaccurate meaning. Compared to MT, PEMT shows that the translator modifies “Flall ,B | sul ciad into
Fla JU) kil e aad) for better naturalness.

The required time for translating this text by HT, MT, and PEMT is 15 min, >1, and 4min, respectively.
HT (3)
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Table (3) Sentence Level Analysis of HT (3), MT, PEMT on Scientific text

Sent.
N HT Rating MT Rating PEMT Rating
0.

1 High High High

2 Low High High

3 Low High High

Overall Low High High

Time 17 min >1s 3 min

ST & TTs analysis

Concerning sentence (1), the meaning and structure are accurately and naturally conveyed by HT.
Compared with MT described previously, PEMT reveals no modification. In sentence (2), HT lacks
accuracy and naturalness because of multiple mistakes; for example, the translator mistranslates ““ a series
of UN reports” as “ sasidl aad 4l Slay juat™ “ government reviewers” into  Oassbs”, © limiting” as
28 and “ rise to no more than” as « (e Y 3l jall Gils y0 g} 1.5” in addition to awkward and complex
structure. Compared with the MT described before, PEMT is identical to MT. In sentence (3), the
translator mistranslates “point to” as “4hais & and omits “in place”, leading to inaccurate and unnatural
Translation. Compared with MT, PEMT is identical to it.

The required time for translating this scientific text was 17 min by a human, > 1 s by a machine, and 3
min by a post-edited version.

ST(2)

Kirk, who had millions of followers online, would often tour college campuses across the country to
debate issues like gender, race, gun control, and immigration. His views - and his confrontational style -
often drew criticism from the left and attracted protestors to his on-campus events. At a speaking event at
San Francisco State University last spring, one student called him a "rage baiter" while others accused him
of using real-life students as "click-bait" - he often posted his heated arguments with liberals online, where
the exchanges would go viral (Hayes, 2025).

HT (1)
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Table (4) Sentence Level Analysis of HT (1), MT, and PEMT on Journalistic text

Sent.
N HT Rating MT Rating PEMT Rating
0.

1 Low Medium High

2 Medium High High

3 Low Medium High

Overall Low Medium High

Time 19 min >1s 6 min

ST & TTs analysis

In sentence (1), HT is inaccurate because it mistranslates “millions of people” as “_iSI”) “college
campuses” as “claslall” and “gender”, which refers to socially and culturally roles, as “usiall”, which
refers to biological differences between males and females. Additionally, it is unnatural in that “ would
often tour”, referring to habitual action in the past, is rendered as “— s> (<7, referring to a specific time
(past continuous). As a result of these major errors, it is inaccurate and unnatural. In MT, the verb “0\S” is
used twice in a way that makes the sentence awkward and unclear, in addition to conveying “would often
tour” as “ds> JS”, refers to unintended past continuous in the ST. In PEMT, the translator omits the
second verb “0S” and modifies “4slu¥l 48l 1 into “zOuwdl e 3 lawdl” to make the sentence more accurate
and clearer. It also accurately adds “s3l=” to express habitual action in the past. Concerning sentence (2),
although a human translator appropriately uses “—~I” with “_lull” to express that it is a political entity,
he inaccurately conveys “attract protestors as “osaUidl Aial” referring to their gathering, not drawing
them to the event. MT is accurate and natural. PEMT is identical to MT. In sentence (3), HT is somehow
less accurate because “ rage baiter” is inappropriately transferred as ¢ =il 3la” “click-bait” is
conveyed literally as “_&i a2bS” and “ go viral” as « < iV e ¢l (7 It also omits “real- life”.
Thus, it negatively affects the meaning of the original text; it also omits “real-life”. MT is less accurate
since “real-life students” is conveyed as “cmiés oMa"and less natural because “click-baiter” is conveyed
as “_aill a2k<” However, in PEMT, the translator tries to keep the spirit of the text by usmg €7 e e
M\}S\ alhl) a\.\;“” and “claaliadl il 928" instead of “u.us.\sal\ Al ”u_uaaﬂ > and “)s.\ﬂ (v_LaS”

respectively in machlne translation. Thus, it is more accurate and more natural.

The time spent to translate this text by a human was 19 min, > 1 sec by a machine, and 6 min by post -
edited version.

HT (2)
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Table (5) Sentence Level Analysis of HT (2), MT, and PEMT on Journalistic text

Sent.No. HT Rating MT Rating PEMT Rating
1 Low Medium Medium
2 High High High
3 Medium Medium High
Overall Medium Medium High
Time 20 min >1s 6min
ST & TTs analysis

In sentence (1), HT inaccurately and unnaturally conveys “would often tour” as “<¥ s> 331 (he went on
trips or visits, i.e., more general) in addition to ignoring the habitual past tense, and “across the country”,
as “J Js»” (around the country, i.e., without covering the entire country). It also inaccurately conveys
“gender” as “4 ) and “race” as “—a,al”. MT was explained previously. PEMT shows no changes from
MT output except the omission of the verb “0\S” in the TT without regard to the tense. Sentence (2) shows
that HT is accurate and natural. Compared to MT, PEMT is identical to it. In sentence (3), HT is less
accurate because the translator omits “real-life students” and inaccurately translates “click-bait” as <y 3
and “arguments” as “+1_)”. MT is somewhat less natural, as shown previously. PEMT shows more accurate
translation since “cuaall ie” and “cadall OOl M3 are accurately replaced by “cr A s and
“agad) 5l sLad) & Ol JMaiul”) besides il aalaS” into “claliall e J sanll sl

The time spent on each approach translation was 20 min in HT, >1 s in MT, and 6 min in PEMT.

HT (3)
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b&w%gwﬁy\&uﬁl\‘)ﬁﬂ\@u\;ﬂé\q‘ﬁh;ﬂuubuﬁj_")s.\ﬂfa,_las uz\:\s:\s;j\g._a)ﬂ\d)\a_\u\gujﬁ\w‘

ol 5 i e il

PEMT

Jie Llad 4380 DL elai) mpen 8 Slaalad) a3 Jsaiibe Le e W1 e Cpmlial) gudle 4l (IS 3 &8 oS
S soaUiiall Cuda s ) (pe ol Shaall 4 skl 5 o sl T L | S5 5 ael) s Aalud) Al e 3_all s elaia¥l ¢ il
515 deria Ml Ol aa) Abiay emball gl sSeail 8 Gl Y5 Analay dplba Allad b aalall o jall 6 adlllad
o saal) a¥laa Ldile We S5 "culaaliall idal Al € DUl Al g slall oaialy o5 AT degd) Lain "cp AY)
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Table (6) Sentence Level Analysis of HT (3), MT, and PEMT on Journalistic text

Sent.No. HT Rating MT Rating PEMT Rating
1 Medium Medium High
2 Medium High High
3 Medium Medium High
Overall Medium Medium High
Time 16 min >1s 5min
ST& TTs analysis

In sentence (1), HT is less natural in that it ignores the habitual past tense and less accurate by conveying
“race” as “wuall”. Relative to MT, PEMT is accurate and natural because the second verb “J\S” is omitted
and “Js> U7 was replaced by “Jsah L Wle | € referring to a habitual action in the past. In sentence
(2), HT provides less natural translation in transferring “drew criticism” as “la&iy) cuds” jnstead of « UG
<My, MT is accurate, as said before. PEMT is identical to MT. In sentence(3), HT is less accurate
because the expression “rage baiter” is transferred literally into “cuasll 38 and “ click bait” into * axkS
U4l leading to less natural translation. COmpared with MT described before, PEMT is the most accurate
because it modifies “cuaill §iue’ into “rexic JS (A3 6™, Tt also changes &l a2l jnto « sl Al g

&_l‘MLuLAM” and “cm\) Galas sle .. into ¢ Aadly thls.o C_:..a.ﬂ vigs
The required time for translating this text was 16 min by HT, >1 sec in MT, and 5 min in PEMT.
ST (3)

Hope is the thing with feathers
That perches in the soul
And sings the tune without the words
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And never stops at all

(Dickinson, n.d.)

HT (1)

cpaling yilla JaY)

AL A

la) a8 Y 5 - el B palll Ay

MT

Sl 2l el s JaY)

zo b il A

OOy o - ) el i g S g alll ey
PEMT

ine Jilla JaY)

b aly

lal Cranan¥ 5 - GLalS g0 adad i

Table (7) Sentence Level Analysis of HT (1), MT, and PEMT on Literary text

Sent.No. HT Rating MT Rating PEMT Rating
1 High Low High
2 High Low Low
3 High Medium Medium
Overall High Low Medium
Time 12 min >1s 5min

ST & TTs analysis

Only the first stanza was selected for the figurative devices and clear comparison. Concerning the first
line, hope is compared to a bird with feathers, giving a concrete image to an abstract idea i.e., metaphor
(Literary devices n.d.). In HT, the metaphor is accurately conveyed into the TLT, maintaining its spirit. In
MT, clearly, the metaphor is not captured. Thus, it is a literal translation, lacking the figurative element in
the TLT. In PEMT, it changes “Ui)ll 52 (4” into “ziae k™) thereby expressing the intended meaning
rhetorically.

Concerning the second line, a personification is employed in describing a hope as a bird can perch i.e.,
attributing hope to animal behavior (Literary devices n.d.). In HT, the meaning is most accurately and
naturally conveyed by using “isy” (to land on something unexpectedly), which conveys the idea of resting
gently. In MT, personification is less accurately conveyed into the TLT by using “_&iw” (to become stable
in a place), referring to permanent stability. PEMT is inaccurate in that the verb”_&iw” is modified into
“a2” (lurk), referring to stagnation or captivity. Thus, the hopeful tone is changed into suffering.

Concerning the third line, personification gives the bird (hope) a human-like ability to “sing”, referring to
the hope’s presence and comfort, and it is completed in the fourth line, which uses a hyperbole in “ never
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stops”, expressing hope's constant nature (Literary devices n.d.). In HT, the translator expresses
personification most accurately and naturally in the TLT by using “~&4”, which conveys a sense of sweet
singing. For hyperbole in “and never stops at all”, it is conveyed into “Iul &8s ¢ omitting “at all”,
achieving an optimal rendition of the original text. Although MT handles personification, it fails to convey
hyperbole because it uses both “lu"” (never) and “33Y) Je=(at all), resulting in unnatural, and clumsy TT.
PEMT is less accurate because it highlights silence rather than continuity by changing “x <8 5u¥ & into
“la) Caar¥ 57,

The time required to translate this text was 12 min by a human, > 1 sec by a machine, and 5 min by
PEMT.

HT (2)
daex sitla 58 JaY)
o Slia 8 daay
gl o LB Y g clalS o Liad 5oy

MT

Gl sd 3l Gl g LY
b i
LY e - ) G Y 5 Sl (5 alll i s

PEMT
aaling JaV) slay
b iy A
gl g5,y g ol Sy all) iy
Table (8) Sentence Level Analysis of HT (2), MT, and PEMT on Literary text

Sent.No. HT Rating MT Rating PEMT Rating
1 High Low High
2 High Low Low
3 High Low High
Overall High Low High
Time 15 min >1s 3min
ST & TTs analysis

Concerning the first line, in HT, the translator uses “ s & Ja¥1” providing a creative image that keeps
its deep meaning and the optimistic tone in the TL. MT, as explained previously, is inaccurate and
unnatural. Although PEMT changes metaphor into personification “4mbisy Ja¥) (3lsy” the meaning is
preserved, and the aesthetic effect is transferred. Thus, it can still be considered highly accurate.

Concerning the second line, the translator, in HT, provides an accurate and natural translation because it
uses “bay” (it lands), which preserves the symbolic image of the bird as a hope within oneself. Compared
with MT, described as inaccurate, PEMT is identical to it.
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Concerning the third and fourth lines, HT is the most accurate and natural because personification and
hyperbole are successfully conveyed into “Usl 23 and “z sl e ki 534 ¥, respectively, expressing
imagery and an optimistic tone. MT has previously been described as inaccurate. Although PEMT omits
“@ay) Je” it is still less accurate because it keeps “_&w”, which is not the intended meaning by the poet.

The time spent on translating this text was 15 min in HT, >1 sec in MT, and 3min in PEMT.
HT (3)
Al s JaY)
ol by
laal a8 gy g lalS D iy
MT
Gl g3l Gl g LY
z s i Al
Y e - ol (a8 g 5 lalS 0 palll Jag g

PEMT
i NS el )

zs M iy
Ja) a8 gy 5 lal Db sl e

Table (9) Sentence Level Analysis of HT (3), MT, and PEMT on Literary text

Sent.No. HT Rating MT Rating PEMT Rating
1 High Low Low
2 High Low Low
3 High Low Medium
Overall High Low Low
Time 13 min >1s 4min

ST & TTs analysis

Concerning human translation, in the first line, it is an accurate and natural translation since the meaning
and symbolic image of “hope” is conveyed into “_la s Ja¥1” (the hope is a bird). Machine translation, as
shown previously, lacks accuracy and naturalness. In post - editing, machine translation « (&) <y sa Ja¥)
Jull 52 is modified inaccurately into “Uiu A\S acli J¥1” (hope is soft like feathers), distorting the meaning
of the original text.

In the second line, personification is accurately rendered by a human into “zsJV & ks, Machine
translation is literal, as previously explained, referring to a permanent state. PEMT shows no change. Thus,
MT and PEMT are inaccurate.
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The third and fourth lines show accurate and natural translation by a human because imagery is
accurately rendered into the TL. Relative to MT, PEMT accurately omits “3a¥! Je” resulting in

accurate and natural translation.

The required time for translating this literary text was 13 min in HT, > 1 sin MT, and 4 min in PEMT.

Table (10) Scientific Text Level Analysis by HT, MT, and PEMT

Translator HT MT PEMT

No. Rating / Time Rating / Time Rating /Time

1 Medium / 13 High /> 1 sec High/ 4

2 Medium / 15 High /> 1 sec High/ 4

3 Low/ 17 High /> 1 sec High/3

Overall rating Medium High High

Table (11) Journalistic Text Level Analysis by HT, MT, and PEMT
Translator HT MT PEMT
No. Rating / Time Rating / Time Rating / Time
1 Low/ 19 Medium /> 1 sec High/6
2 Medium / 20 Medium /> 1 sec High/6
3 Medium / 16 Medium /> 1 sec High /5
Overall rating | Medium Medium High
Table (12) Literary Text Level Analysis by HT, MT, and PEMT

Translator HT MT PEMT
No. Rating / Time Rating / Time Rating / Time
1 High /12 Low /> 1sec Medium /5
2 High/ 15 Low /> 1sec High/3
3 High /13 Low /> 1sec Low/4
Overall rating | High Low Medium

Findings

The study revealed the following:

1. In journalistic text, the highest accuracy and naturalness were achieved by PEMT (hybrid

approach), which enhances efficiency and maintains quality.
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2. In scientific text, the highest accuracy and naturalness were achieved by both MT and PE version
(hybrid approach) compared to human translation. Although PE output did not differ significantly
from the raw MT, its value lies in verifying and ensuring quality, highlighting the supportive role
of human intervention.

3. In literary text, the highest accuracy and naturalness was achieved by HT because it created
nuanced and stylistically rich sentences, while PE version concentrated on error.

4. Concerning time, the PEMT (hybrid approach) takes less time than human translation, yet remains
slower than fully automated.

Conclusions

Integrating human-machine translation can improve translation quality, with effectiveness varying by
text type. Thus, clear differences have emerged in both translation time and quality among the three
translation approaches. Human translation generally takes the longest time, to achieve high quality in
literary text. MT is almost instantaneous, but often provides high quality in scientific text. PEMT, in
contrast, stood out by achieving faster completion times, while maintaining high overall quality in
scientific and journalistic texts, showing a balance between reducing effort and time while maintaining
performance. Thus, this study demonstrates how the strengths of HT and MT complement each other,
providing a practical approach for adoption in academic and professional translation contexts.
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