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Abstract:

This paper compared the syntactic complexity of translations from Arabic into English produced by
Google Translate with human translation of the same texts using the web-based L2 Syntactic Complexity
Analyzer (L2SCA). Syntactic complexity is an important aspect of writing quality and language proficiency in
general. Understanding how machine translation tools deal with syntactic complexity when translating texts
from Arabic into English will offer insights for their efficacy. The study analyzed the syntactic complexity of
translations of five text samples collected from an Arabic book “Hiwar Ma’a Sadeeqi Almulhid” [ Dialogue with
An Atheist] by Mostafa Mahmoud. The output of Google Translate is compared with human translation for the
same texts by Mohammed Yahia. The results showed that Google Translate output has lower syntactic
complexity ratios for most of the 10 indices measured. The paper highlighted key findings that have
implications for developing machine translation quality. This paper contributes to the ongoing development of
machine translation.
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1- Introduction

In the era of globalization, the demand for effective communication across languages has surged,
leading to an increased reliance on translation services. Among these, machine translation (MT) systems,
particularly Google Translate, have gained significant popularity due to their accessibility and rapid processing
capabilities. However, the quality of translations produced by MT systems often raises questions regarding
their quality compared to human translations. Syntactic complexity is one of the aspects of machine
translation quality. It is defined as the range and sophistication of sentence structures used in a text, and it
plays a crucial role in determining the overall quality and readability of translated content (Ortega, 2003; Ha,
2023). It also plays a crucial role in determining writing proficiency level (Park, 2012; Yang et al,, 2015;
Yu,2019; Zeng, 2023).

One of the key requirements for academic success has been identified as writing ability.
Internationally known standardized tests like the TOEFL and IELTS, which gauge English language learners’
proficiency in essay writing, typically measure writing. Scholars and practitioners of second language writing
have given the problem of syntactic complexity in writing and its relationship to writing proficiency a great
deal of attention. The variety of language patterns and their level of sophistication that are produced in spoken
or written conversation are commonly thought of as syntactic complexity (Ortega, 2003). Additionally, the
importance of syntactic complexity in second language writing has been highlighted by numerous previous
researches that examined the close relationship between syntactic complexity in L2 writing and language

proficiency or the caliber of L2 writing during the decade (Cancino & Panes,2021; Lu, 2011; Ortega, 2003).

As such, understanding the differences in syntactic complexity between translations generated by
Google Translate and those produced by human translators is essential for evaluating the effectiveness of MT
systems in conveying syntactic structures and maintaining the integrity of the source text. Syntactic complexity
measures are essential research instruments in a variety of language-related fields, including second language
acquisition (SLA). The syntactic complexity must be viewed as a multifaceted construct and evaluated at
several structural levels, such as sentence, clausal, and phrasal levels (Ha, 2023). The difference in vocabulary,

syntax, sounds and style presents challenges for the translation between the two languages (Alnasery, 2024)

This research aims to explore these differences by conducting a comparative analysis of syntactic
complexity in translations produced by Google Translate with translations by human translators for the same
texts. By employing a multidimensional approach to syntactic complexity, this study will assess various

measures, including length of production unit, amount of coordination, amount of subordination and level of

(EISSN): 2708-5783 ISSN: 2707-5508 I 2025 ogle e Taaall Talzll led Anale cola¥ A (Aa¥ly Augalll wluhull Gls¥) II=



Aziz Mohammed Abdo Saeed U | J _U |

Aoy Agalll lalyuld

phrasal sophistication, to provide a comprehensive understanding of how each translation method handles

syntactic elaboration.

The findings of this study will contribute to the ongoing discourse on the efficacy of machine
translation in professional and academic settings, offering insights into the potential advantages and
limitations of relying on automated systems for translation tasks. Furthermore, this research will inform
educators and practitioners about the implications of using MT tools in language learning and translation

practices, ultimately enhancing the quality of translated texts in an increasingly interconnected world.
In summary, this study seeks to answer the following research questions:

1. How do the measures of syntactic complexity compare between human and Google Translate

translations?

2. How do the differences in syntactic complexity levels serve to recognize translations generated by

Google Translate?

By addressing these questions, this research will shed light on the capabilities and shortcomings of Google
Translate in the context of syntactic complexity, providing valuable insights for both researchers and

practitioners in the field of translation studies.
2- Literature Review

Syntactic complexity is a multifaceted construct that refers to the range and sophistication of
grammatical structures used in language production. It has been widely studied in the context of both first
language (L1) and second language (L2) writing, with significant implications for assessing writing quality and
proficiency (Hwang et al., 2020; Ortega, 2003; Norris & Ortega, 2009). Various measures have been proposed
to quantify syntactic complexity, including the mean length of sentences, the number of clauses per sentence,
and the use of complex structures such as subordinate clauses (Lu, 2011; Bulté & Housen, 2014). These
measures are crucial for understanding how syntactic complexity correlates with writing proficiency, as more
complex syntactic structures are often indicative of higher writing skills (Kisselev et al., 2021, Kisselev et al.

2022a; Kisselev et al., 2022b; Kyle & Crossley, 2018; Kyle et al,, 2020).

Human writers bring a wealth of contextual and cultural knowledge to their writings, allowing them
to navigate the nuances of language that Al systems may overlook. Research has demonstrated that human-
generated essays often exhibit greater syntactic complexity, as they can employ a wider variety of sentence

structures and more sophisticated grammatical forms (Zindela, 2023). Translation and cross-cultural
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communication abilities are now acknowledged as vital for empowering people amidst the growing global

interconnection (Elmahdi & Mohamad, 2024).

Zindela (2023) highlighted the need for research that measures linguistic features to distinguish
between Al-generated content and human-generated content. This study emphasizes the importance of
understanding the linguistic markers that contribute to the perceived quality of writing, particularly in
academic contexts. Similarly, Ha (2023) utilized computational tools to analyze syntactic complexity in written
argumentation, providing insights into how different translation methods handle syntactic elaboration across
various topics and language backgrounds. Using machine translation effect writing quality in addition to
producing texts with linguistic features different from other texts produced by human (Ashuja’a & Jibreel,

2024; Ataman et al., 2017; Dagan et al,, 2006)

In 2013, Ai and Lu adopted a corpus-based study to compare the syntactic complexity in NNS (Non
Native Speakers) and NS (Native Speakers) university students’ writing. The study concluded high differences
in relation to the four areas of syntactic complexity; length of production unit, amount of subordination,
amount of coordination, and degree of phrasal sophistication. The high difference in syntactic complexity
between NNS students' writing and NS students’ writing called for a pedagogical intervention to help the NNS
students to develop their writing. Many other studies compared between syntactic complexity of texts
produced by native speakers with non-native speakers (Alsahlanee & Jaganathan, 2023; Bulté & Housen,

2014)

In her study, Indarti (2018), attempted to reveal the syntactic complexity of different English
editorials in different countries. Samples of texts were taken from ten online English newspapers and the
samples were analyzed using the L2 Syntactic Complexity Analyzer. The native newspapers revealed the
highest score of subordination which correlates with proficiency at 30 the beginning and intermediate levels.
Hence, the researcher concluded that purpose of editorials was to influence the opinions of the readers on
some controversial issues. Many other studies measured the syntactic complexity and its relation with L2
writing proficiency and register or genre (Deng et al,, 2019; Inoue, 2016; Jagaiah et al., 2020; Larsson &
Kaatari, 2020)

These studies tried to understand how syntactic complexity correlates with writing proficiency
(Ortega, 2003; Norris & Ortega, 2009). They tried to distinguish between the syntactic complexity of Al-
generated content and human-generated content (Zindela, 2023). Ai and Lu compared between the syntactic
complexity in NNS and NS writers (2013). Indarti (2018) compared the syntactic complexity of editorials. This

study explores new issues which have not been addressed. It explores the difference in syntactic complexity
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between Google Translate outputs and human translations in translating texts from Arabic into English using

Google Translate.
3- Methodology
Research Design

This study employs a comparative analysis to investigate the syntactic complexity of translations
produced by Google Translate and human translators. The research design is structured to facilitate a
systematic examination of various syntactic complexity measures across both translated texts used the two
different translation methods. A web-based method approach is utilized to make quantitative analysis of
syntactic features to provide a comprehensive understanding of the differences in translation quality in

relation to syntactic complexity.
Participants

The study involved one professional translator and Google Translate. The human translator is
selected based on their professional experience and proficiency in the source and target languages. The
human translation is used as a counterpart to Google Translate to be measured against. Google Translate

outputs, as a widely used machine translation tool, serve as the participant that will be measured.
Text Selection

To ensure a fair comparison, a corpus of texts is selected for translation. The texts are chosen from
an Arabic book named Hiwar Ma'a Sadeeqi Almulhid [ Dialogue with An Atheist] by Mostafa Mahmoud. Each
text is approximately 100-200 words in length, providing a manageable yet substantial sample for analysis.
The selected texts are translated by both the human translator and Google Translate, resulting in two sets of

translations for each source text.
Syntactic Complexity Measures

The analysis of syntactic complexity is conducted using the web-based L2 Syntactic Complexity

Analyzer in the website https://aihaiyang.com/software/I2sca. The syntactic complexity aspects include

length of production unit, amount of subordination, amount of coordination and degree of phrasal
sophistication. The formulas used in the website are explained in the table number one. The table shows the
formulas which are used in the measuring of syntactic complexity at the different levels (Lu, 2010). These
measures are selected based on their relevance to previous researches on syntactic complexity. These

measures are computed as ratios indicating the level of complexity (Lu, 2011; Ortega, 2003).
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Table 1
Measure Code Formula
Length of production unit
Mean length of clause MLC # of words/# of clauses
Mean length of sentence MLS #of words/# of sentences
Mean length of T-unit MLT # of words/# of T-units
Amount of subordination
Dependent  clauses  per  clause DC/C # of dependent clauses/# of clauses
Dependent clauses per T-unit DC/T # of dependent clauses/# of T-units
Amount of coordination
Coordinate  phrases  per  clause CP/C # of coordinare phrases /# of clauses
Coordinate  phrases  per  T-unit  CP/T # of coordinate phrases /# of T-units
T-units per sentence 75 # of T-units /# of sentences
Degree  of  phrasal  sophistication
Complex  nominals  per  clause CN/C # of complex nominal /# of clauses
Complex nominals per T-unit CN/T # of complex nominal /# of T-units

Terms in the table 1 are explained according to Lu (2010):

Sentence: A group of words starting with a capital and ends with a period, question mark, exclamation

mark, quotation mark, or ellipsis.

Clause: A structure with a subject and a finite verb including adjective clauses, independent clauses,

adverbial clauses, and nominal clauses.

Dependent Clauses: It is defined as a finite nominal, adjective, or adverbial clause.

T-unit: A main clause plus any non-clausal or subordinate clause structure attached to or embedded in it.

Complex T-unit: A T-unit that contains a dependent clause.

Coordinate phrase: Any noun, adverb, adjective, and verb phrases in coordinate phrases.

Complex nominals: This comprises 1- nouns plus adjectives, possessive, prepositional phrase, relative

clause, participle, or appositive 2- nominal clauses 3-Gerunds and infinitives in subject position.

Verb phrase: It comprises both finite and non-finite verb phrases.

Data Analysis

The collected data is analyzed using the web-based L2 Syntactic Complexity Analyzer L2SCA (Lu, 2010) to

perform a series of quantitative analyses. A quantitative analysis is conducted to show ratios indicating the
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level of syntactic complexity. By comparing the ratios resulted from this computed analyzer, one can realize

the differences between two texts in relation to their syntactic complexity.
4- Results
Samples for the Syntactic Complexity Analysis

Arabic Text Sample Number One

Jazid 1948l (5 Jeis o GBI <l ol el ol A lo Yy oo Yy . el gt ad Jods omss”
onilsdl Bl gouns sgimts il Jlgadl sludd (53 daglly . a8ls iy ahezll juds § (Bglins s dia
olesll B9 89,1l 52 oLy olasll 3L gl iy oKLy Glesll elinl i Liigild Bunewdls . asliglins
Al 0938 3l 31 s dlls . OISLs OLosll cailsds Fy OIS Olo3l Tusia y94ats ol L) ams ¥y ISl
(Mahmoud, 1986, pp. 8-9) ." 4415 &0l Zutewll Gg3lad laiols oy50mts ol S92, Sl

The Human Translation

"I replied to him by making clear that his question was meaningless. There is no dilemma or
anything of that sort. You grant that God is a Creator and then you ask about who created Him making
Him both creator and created in the same sentence, which is a contradiction. The other of your
question’s meaninglessness is that you imagine the creator as being subject to the laws which govern
his creatures. Causation is a law for us who live in space and time. God, who created space and time, is
necessarily transcendent in relation to both and it is an error on our part to think that he is bound
either by them or by their laws. It is God who created the law of causation and we cannot consider

Him as subject to the law He created". (Mahmoud, 1986/2000, pp. 5-6).
Google Translate Output

"We say to him: Your question is in valid. There is no pitfall or need for it, because you accept
that God is the Creator and then you ask who created Him?! So you make Him both Creator and
created in the same sentence, and this is a contradiction. The other aspect of the invalidity of the
question is that you imagine that the Creator is subject to the laws of His creations. Causality is our
law, we are the sons of time and place. And God who created time and place is necessarily above time

and place, and it is not right for us to imagine Him bound by time and place or by the laws of time and
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place. And God is the one who created the law of causality, so it is not right for us to imagine Him

subject to the law of causality that He created” (Google Translate, 2024).

Table 2

Results of Sample One Analysis

Syntactic Complexity Indices Human Translation Google Translate

Length of production unit

Mean length of clause (MLC) 7.1500 6.9091
Mean length of sentence (MLS) 20.4286 16.8889
Mean length of T-unit (MLT) 14.3000 11.6923
Amount of subordination

Dependent clause per clause (DC/C) 0.6000 0.4091
Dependent clause per T-unit (DC/T) 1.2000 0.6923
Amount of coordination

Coordinate phrase per clause (CP/C) 0.2000 0.2727
Coordinate phrase per T-unit (CP/T) 0.4000 0.4615
T-unit per sentence (T/S) 1.4286 1.4444
Degree of phrasal sophistication

Complex nominal per clause (CN/C) 0.8500 0.6818
Complex nominal per T-unit (CN/T) 1.7000 1.1538

Arabic text sample Number Two

ety 3% 5o oy ¥ Laise gl GLad ¥ o sgaatiy gy s @1 Gudlally 4l dawiudl sdye caly”

JS e 8 ol il s slls (yo 50 s ol a1l s 55y Syt o s L L5 1303 clluasy
dldzls § e oo JT 65 il yzml g Gouy 43y 35290 Al o sgsars ¥ Jilly iy clliagy iy e o
Gl ALl ) b o gl ) glimey sdall (e il il J) glime l O Glay (08 iy azga

(Mahmoud, 1986, p. 8)l)3.‘5l§.l.:. alog¥l i o Jlag
Human Translation

"In this sophistry of yours you are like those dolls that, seeing they move by springs, imagine that the
human who made them must also derive his motion from the action springs. If they were told that he is self-

moved, they would retort that it is impossible for anything to move spontaneously since everything in their

. 702
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world is moved by a spring. Just like them, you cannot imagine that God exists in His own Essence with no
need of an efficient cause; and this is because you see everything around you in need of such a cause. It is as if
you thought that God needs a parachute to descend among men or a fast car to reach His prophets; God is

infinitely exalted above such conceptions". (Mahmoud, 1986/2000, p. 6)
Google Translate Output

"With this sophistry, you are like a puppet that moves with its own spring. You imagine that the man
who made it must also move with its own spring. If we tell it that it moves on its own, it says: It is impossible
for anything to move on its own. | see everything in my world moving with its own spring. Likewise, you do
not imagine that God exists in and of itself without a creator, simply because you see that everything around
you needs a creator. You are like someone who thinks that God needs a parachute to descend upon people
and needs a fast bus to reach His prophets. Glory be to Him, He is far above these descriptions” (Google

Translate, 2024).
Table 3

Results of Sample Two Analysis

Syntactic Complexity Indices Human Translation Google Translate

Length of production unit

Mean length of clause (MLC) 7.7059 6.8889
Mean length of sentence (MLS) 32.7500 17.7143
Mean length of T-unit (MLT) 21.8333 15.5000
Amount of subordination

Dependent clause per clause (DC/C) 0.6471 0.5556
Dependent clause per T-unit (DC/T) 1.8333 1.2500
Amount of coordination

Coordinate phrase per T-unit (CP/T) 0.1667 0.1250
Coordinate phrase per clause (CP/C) 0.0588 0.0556
T-unit per sentence (T/S) 1.5000 1.1429
Degree of phrasal sophistication

Complex nominal per clause (CN/C) 1.0588 0.888
Complex nominal per T-unit (CN/T) 3.0000 2.000
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Arabic text sample Number Three

oo Bymddly Bymddl oo cadisdly il (e 9y SO o) BB Glewt) Juadaad § sylatal 1ad gl Lf”

I el @ Ly oy o ¥ Gl a3l & Jadaadll bzt 1da ol Jsall ) Slasly gl oy 8ydills . 85ddl

s 9293l dl Anl> a2 3 3 4, e dl A2l s @ ol Do o ol i Jl 22> 12 G ]
(Mahmoud, 1986, p. 9)."dlil e 4lgas L

Human Translation

"Aristotle followed the chain of causal tracing the chair from wood, wood from the tree, the tree from a
seed, and the seed from the planter. He had to conclude that this chain which regresses into infinite time must
have begun with an 'uncaused’ cause, a primum mobile in no need of a mover, a creator who has not been

created. This is the same thing we assert of God". (Mahmoud, 1986/2000, p. 7)
Google Translate Output

"Aristotle continued in the sequence of causes, saying: The chair is made of wood, the wood is made of
the tree, the tree is made of the seed, and the seed is made of the sower. He was forced to say that this
sequential digression in infinite time must lead us to the first beginning with a cause that has no need for a
cause. A first cause or first mover that has no need for someone to move it. A creator that has no need for a

creator. This is the same thing we say about God" (Google Translate, 2024).
Table 4

Results of Sample Three Analysis

Syntactic Complexity Indices Human Translation Google Translate

Length of production unit

Mean length of clause (MLC) 10.2857 8.3333
Mean length of sentence (MLS) 24.0000 20.0000
Mean length of T-unit (MLT) 24.0000 14.2857
Amount of subordination

Dependent clause per clause (DC/C) 0.7143 0.5000
Dependent clause per T-unit (DC/T) 1.6667 0.8571
Amount of coordination

Coordinate phrase per T-unit (CP/T) 0.3333 0.1429
Coordinate phrase per clause (CP/C) 0.1429 0.0833
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T-unit per sentence (T/S) 1.0000 1.4000
Degree of phrasal sophistication

Complex nominal per clause (CN/C) 15714 1.1667
Complex nominal per T-unit (CN/T) 3.6667 2.0000

Arabic text sample Number Four

5o il awls Jae e W) oy ¥ Jlie il GBI 3l Ga s’ Jlgad! ia e 03y 058 e ool Ll
Sass okl e v ssill OF Jaas LS Toles il e Glays 392501 (pe it 0 sy ¥y 392501 (e o gl
(Mahmoud, 1986, p. 9) ." )3l (e cyan HLJ o) Lld o 441

Human Translation

"From another quarter, Ibn Arabi, the muslim mystic, replied to the question as to who made the
creator by saying that it can only occur to a disordered mind. According to him, it is God that substantiates
existence and it would be erroneous to point to existence or the universe as a proof of God. This is the same as
saying that light indicates day and it would be a lopsided argument to claim that day proves the existence of

|ight" (Mahmoud, 1986/2000, P 7).
Google Translate Output

"As for Ibn Arabi, his response to this question, “The question of who created the Creator,” was that it is
a question that can only be answered by a corrupt mind. God is the one who proves existence, and it is not
right to take existence as proof of God. Just as we say that light proves day. We reverse the verse if we say that

day proves light" (Google Translate, 2024).
Table 5

Results of Sample Four Analysis

Syntactic Complexity Indices Human Translation Google Translate

Length of production unit

Mean length of clause (MLC) 8.3000 5.9167
Mean length of sentence (MLS) 27.6667 17.7500
Mean length of T-unit (MLT) 16.6000 17.7500
Amount of subordination

Dependent clause per clause (DC/C) 0.5000 0.7500
Dependent clause per T-unit (DC/T) 1.0000 2.2500
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Amount of coordination

Coordinate phrase per T-unit (CP/T) 0.2000 0
Coordinate phrase per clause (CP/C) 0.1000 0
T-unit per sentence (T/S) 1.6667 1.0000
Degree of phrasal sophistication

Complex nominal per clause (CN/C) 1.0000 0.7500
Complex nominal per T-unit (CN/T) 2.0000 2.2500

Arabic text sample Number Five
calls Y (b Buslg Alhsg Busly als (o dee S OsSI1 oY (i ly B o) 4 Jeas g
G, aslall By "z Lesdl" Adphll wdi "cadaie” oz 3 &I Osaadlly 0l cliand 3 (LY joliall
.(Mahmoud, 1986, p. 10) ." jsgaddl Jaiddy pszidl Ly palis

Human Translation

"My answer was that God is one because the entire universe is built out of one material and according
to a unified plan. The ninety two elements in the Mendelev table are built from hydrogen and in the same
manner in which stars and suns flame-up in space; namely, by fusion and the emission of atomic energy".

(Mahmoud, 1986/2000, p. 8)
Google Translate Output

"We will tell him that the Creator is one, because the entire universe is built from one material and with
one plan. From hydrogen the two elements in the universe and the ninety in Mendeleev's table were formed in

the same way. "by merging" and releasing the
atomic energy that fuels the stars and ignites the suns" (Google Translate, 2024).
Table 6

Results of Sample Five Analysis

Syntactic Complexity Indices Human Translation Google Translate

Length of production unit

Mean length of clause (MLC) 15.0000 8.5714
Mean length of sentence (MLS) 30.0000 12.0000
Mean length of T-unit (MLT) 30.0000 8.5714

Amount of subordination
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Dependent clause per clause (DC/C) 0.5000 0.2857
Dependent clause per T-unit (DC/T) 1.0000 0.2857
Amount of coordination

Coordinate phrase per T-unit (CP/T) 1.0000 0.1429
Coordinate phrase per clause (CP/C) 0.5000 0.1429
T-unit per sentence (T/S) 1.0000 1.4000
Degree of phrasal sophistication

Complex nominal per clause (CN/C) 1.5000 1.0000
Complex nominal per T-unit (CN/T) 3.0000 1.0000

5- Discussion

In relation to length of production unit level, Google Translate results in lower syntactic complexity
ratios than human translation in all five samples. For the amount of subordination level, Google Translate
results in lower syntactic complexity in all samples except in sample number four. For the amount of
coordination level, Google Translate results in lower syntactic complexity in most samples with exception in
sample one. However, Google Translate results in higher complexity in relation to the T-unit per sentence in
samples number one and three. In relation to the degree of phrasal sophistication, Google translate results in

lower complexity ratios in all samples except in complex nominal per T-unit measure in sample number five.
6- Conclusion and Implications

This study has provided comprehensive comparison of syntactic complexity in texts translated by
Google Translate and human translation in the following four areas: length of production unit, amount of
subordination, amount of coordination and degree of phrasal sophistication. The results indicated statistically
significant differences in syntactic complexity between Google Translate and human translation in most of the
10 measures analyzed, with few exceptions as the results showed. The results of the study reveal that Google
Translate output has less syntactic complexity than human translation and these findings provide an answer

to the first question that the paper attempted to answer.

The findings of this research will likely to evaluate Google Translate performance in accurately
handling complex syntactic structures. This can inform the future development of machine translation
systems, highlighting the need for improved syntactic processing capabilities and context-awareness in MT

tools. It may push developers to refine algorithms for better syntactic complexity handling.
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By comparing the syntactic complexities of machine and human translations, the research could
provide valuable insights for Google Translate users. This can make them able to distinguish the translations
produced by Google Translate from others produced by human. By recognizing the syntactic complexity
features of Google Translate output, the user can distinguish between Google Translate translation and human

translation. This provide an answer to the second question in the research.
7- Recommendations for Future Research and Limitations

The research suggests conducting researches on hybrid translation approaches combining human
expertise with MT tools. A hybrid translation model, where machines handle the basic structure and speed of
translation, while human translators refine the output for accuracy and fluency, could be an optimal solution.
This model might be especially useful for businesses and industries needing to process large volumes of text
quickly while still ensuring high-quality output. Future research also should explore and analyze the accuracy

of audio translation applications which are important for developing international communication.

The study may be limited to the language pair of Arabic and English. The direction of translation is limited to
Arabic to English translation. The scope of syntactic complexity is limited to length of production unit, amount

of subordination, amount of coordination and degree of phrasal sophistication.
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