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Abstract

Purpose

This study aimed to analyze the readability of Google Translate (GT) and Yandex Translate (YT)
translation results on dialogue texts containing cultural terms from the book Antologi Cerita Anak
Indonesia (ACAI). This study evaluated the effectiveness of the Neural Machine Translation
(NMT) approach in GT and the Hybrid Machine Translation (HMT) approach in YT in conveying
text meanings clearly and comprehensibly to readers.

Method

This research employed a cloze test involving 28 participants aged 18-24 years, along with a
questionnaire to assess user preferences regarding GT and YT translation results. Text
readability was analyzed using the Flesch-Kincaid Grade Level and Gunning Fog Index to
measure the linguistic complexity of the translations.

Results/Findings

The study results show that GT's readability reaches 81.1%, while YT's readability is 74.5%, both
categorized as the independent level according to Rankin & Culhane's (1969) criteria.
Additionally, 80% of the 20 questionnaire respondents stated that GT's translations were clearer
than those of YT. Analysis using the Flesch-Kincaid Grade Level and Gunning Fog Index shows
that the readability level of GT and YT translations is classified as advanced suitable for readers
with a minimum education level equivalent to a bachelor's degree.

Conclusion

This study showed that GT has a higher readability level than YT, which might be because of its
use of NMT, producing more natural sentence structures. Meanwhile, YT, which also relied on
SMT, translates based on statistical patterns, making its translations more rigid. Although both
systems could produce comprehensible translations, they still struggled with accurately
translating cultural terms without additional context. Therefore, human involvement remained
essential to improving accuracy and contextual appropriateness in machine translation.
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Abstrak

Tujuan

Penelitian ini bertujuan untuk menganalisis keterbacaan hasil terjemahan Google Translate (GT)
dan Yandex Translate (YT) pada teks dialog yang mengandung istilah budaya dari buku Antologi
Cerita Anak Indonesia (ACAI). Selain itu, penelitian ini mengevaluasi efektivitas pendekatan
Neural Machine Translation (NMT) pada GT dan Hybrid Machine Translation (HMT) pada YT
dalam menyampaikan makna teks secara jelas dan dapat dipahami oleh pembaca.

Metode

Metode penelitian ini menggunakan tes cloze yang melibatkan 28 peserta berusia 18-24 tahun
serta kuesioner untuk menilai preferensi pengguna terhadap hasil terjemahan GT dan YT. Selain
itu, keterbacaan teks juga dianalisis menggunakan Flesch-Kincaid Grade Level dan Gunning Fog
Index guna mengukur tingkat kompleksitas linguistik dari hasil terjemahan.

Hasil/Temuan

Hasil penelitian menunjukkan bahwa keterbacaan GT mencapai 81,1%, sedangkan YT mencapai
74,5%, yang keduanya termasuk dalam kategori independent level berdasarkan kriteria Rankin &
Culhane (1969). Selain itu, 80% dari 20 responden kuesioner menyatakan bahwa hasil
terjemahan GT lebih jelas dibandingkan YT. Analisis dengan Flesch-Kincaid Grade Level dan
Gunning Fog Index mengindikasikan bahwa teks hasil terjemahan GT dan YT berada pada
tingkat keterbacaan advanced, yang umumnya sesuai untuk pembaca dengan pendidikan minimal
setara sarjana.

Kesimpulan

Penelitian ini menunjukkan bahwa GT memiliki tingkat keterbacaan lebih tinggi dibandingkan
YT, hal ini dapat dikarenakan penggunaan NMT yang menghasilkan struktur kalimat lebih alami.
Sementara itu, YT yang juga mengandalkan SMT, menerjemahkan berdasarkan pola statistik
sehingga cenderung menghasilkan terjemahan yang lebih kaku. Meskipun kedua sistem mampu
menghasilkan terjemahan yang dapat dipahami, keduanya masih mengalami kesulitan dalam
menerjemahkan istilah budaya secara akurat tanpa konteks tambahan. Oleh karena itu,
keterlibatan manusia tetap diperlukan untuk meningkatkan akurasi dan kesesuaian kontekstual
dalam penerjemahan MT.

Kata Kunci
Perbandingan, Keterbacaan, Google Translate, Yandex Translate, Istilah Budaya .
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INTRODUCTION

The process of conveying cultural quirks and meaning from the source language (SL)
to the target language (TL) while preserving an equivalent message is known as
translation (Nida & Taber, 1969). One of the significant challenges in translation is
preserving cultural nuances, particularly in automated machine translation (MT). Despite
advances in Natural Language Processing (NLP), MT still struggles with translating
culturally embedded terms accurately (Aleshko-Ozhevskaya & Ternovskaya, 2023).

The evolution of MT began with Statistical Machine Translation (SMT), which relies
on probability-based models to generate translations (Sall et al., 2013). However, SMT
struggles with contextual accuracy, leading to the adoption of Neural Machine
Translation (NMT), which leverages deep learning to enhance fluency and coherence
(Nonghuloo & Rao, 2020; Dwivedi et al., 2023) . In contrast, Hybrid Machine Translation
(HMT) combines SMT and NMT to improve translation accuracy, particularly in
handling complex sentence structures (Dugonik et al., 2023). NMT, used in Google
Translate (GT), applies deep learning to improve fluency and coherence in translations
(Janiesch et al., 2021). Meanwhile, Yandex Translate (YT) employs a HMT system,
which integrates SMT and NMT techniques to enhance translation accuracy, despite these
technological improvements, both systems face challenges in translating cultural
expressions and terminology (Mentari et al., 2024).

Readability is a crucial aspect of translation quality, as it determines how easily a
translated text can be understood by readers. Flesch (1949) defines readability as a
combination of text simplicity and reader-friendliness. Various metrics, such as sentence
structure, word choice, and coherence, influence readability (Gunning, 1971; Sibeko,
2024). The cloze test is commonly used to measure readability by assessing how well
participants can predict missing words in a passage (Taylor, 1953). This study applies the
cloze test to evaluate the readability of GT and YT translations of Indonesian texts
containing cultural terms.

Previous research on MT has focused on linguistic accuracy and technical aspects
rather than readability and user comprehension. Limited studies have examined how
different MT systems affect readability, particularly in texts with strong cultural elements.
This study aims to fill that gap by comparing the readability of GT (NMT) and YT
(HMT) translations of culturally rich Indonesian texts. By analyzing readability scores
and user preferences, this research provides insights into the effectiveness of both MT
approaches in conveying cultural meanings. The findings will contribute to the
development of more advanced translation technologies that better preserve cultural and
contextual accuracy.

METHOD

The method used for this study is a qualitative descriptive technique. This kind of
method applies to qualitative data in order to characterize, clarify, and comprehend
occurrences or phenomena. This study's data collection methods include questionnaires,
interviews, document analysis, and cloze tests. The researcher uses questionnaires to get
feedback from readers and users of the YT and GT translations in order to help the reada-
bility study and identify the machine translation with the highest quality. Participants are
chosen through interviews in order to measure readability using the cloze test on the GT
and YT translations.

The sources of research data are investigated using document analysis. In order to as-
sess the texts' readability and the reader's comprehension of the GT and YT translations
from the data sources, the cloze test is used in this investigation. The results of the cloze
test also aid in assessing how well each translation tool captures the original text's mean-
ing and cultural quirks.

When developing cloze tests, the techniques of John Haskall (as cited in Dewi, 2014)
and Taylor (1953) are combined. The first step is to select a text that will be assessed for
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readability and is longer than 250 words. Following that, every seventh word, apart from
digits, foreign words, and proper names, is replaced with dots or horizontal lines. Partici-
pants respond the test considering the context of the sentence. The cloze test results will
be evaluated according to the criteria set by Hardjasujana et al. (1999) in order to discover
the level of readability and reader comprehension.

Besides qualitative analysis, this study also integrates objective readability metrics to
complement subjective assessments. Computational readability formulas such as the
Flesch-Kincaid Grade Level and Gunning Fog Index are used to measure text complexity.
These formulas evaluate sentence length, word complexity, and syllable count, providing
an additional layer of evaluation. Comparative linguistic analysis is conducted to examine
structural differences between GT and YT translations, focusing on aspects such as syn-
tax, morphology, structure, and semantic accuracy. The researcher examined the data us-
ing the content analysis method (Krippendorft, 2019). This is because the primary focus
of this study is the content of dialogue excerpts from the ACAI text, which serves as the
source of the research data, and their translations because of automatic translation using
GT and YT. Identifying relevant sentences, recording data, categorizing, and assessing
interpretations and conclusions are all systematic steps in the content analysis process.

FINDING AND DISCUSSION

The readability quality of translated materials is assessed in this study using dialogue
excerpts that contain cultural terms from the Indonesian anthology book ACAI and Ach-
mad Jauhari Umar's (AJU) Arabic translation. These translations are then back-translated
into Indonesian using a Neural Machine Translation (NMT) tool called GT and a Hybrid
Machine Translation (HMT) tool called YT. Readability is assessed using the cloze test.

The Flesch grade level hypothesis is used by the researcher to assess reading profi-
ciency in order to select the respondents who will take the cloze exam. The researcher
uses Flesch's Readable (2020) readability grade level criteria to count the syllables,
words, and sentences in the data sources for this study in order to establish the reading
level across age ranges.

The data sources used in this study, which are dialogue sentences with cultural termi-
nology, are classified as advanced level based on the measures (Bilal, 2013). According
to developmental phases according to school levels, this suggests that the data sources are
understood by people with an academic background or those who have finished three pri-
or educational levels elementary school, junior high school, and senior high school
(Torgesen dkk., 2017). These individuals range in age from 18 to 24 years (Ajhuri, 2019).

After determining that the participants who can be included in this study are students
aged 18-24 years old, the researcher selected again using the Purposive Sampling tech-
nique with the determination that the participants would be undergraduate students who
had previously used translation tools to translate foreign texts and participate in BTQ
(Bimbingan Tahfidz Qur'an or guidance to memorize the Qur'an) activities at Indonesia
University of Education in 2024 and these participants were interviewed by the research-
er. Then criteria for evaluating the results of the Clowes test based on Rankin & Culhane
(1969) criteria were used to measure the reading level of the participants. The evaluation
criteria used in this research are shown in the following Table 1.

Table 1. Evaluation Criteria Based on Rankin & Culhane (1969)

Reading Level Score Range Description
The reader can read fluently, independently, and un-

>609 ; ;
Independent 60% derstand the text without assistance from others.
. The reader requires assistance to understand the text
_ 0,
Instructional 40-60% but is still able to learn from it.
Frustration <60% The reader experiences serious difficulties in under-

standing the text and feels frustrated.
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Table 1 shows the categorization of readers' comprehension levels based on the
percentage of readability of texts. If the readability percentage is over 60%, the reader is
categorized as independent, which means they can read fluently and independently and
understand the text with no need help from another party. If the percentage ranges from
40% to 60%, the reader is categorized as instructional, where they need help to
understand the text, but can still get information from the text. If the percentage is less
than 40%, the reader is categorized as frustrated, indicating that they are having great
difficulty understanding the text and feel frustrated without additional support (Shaye,
2021). Based on this categorization, the reader's comprehension level is based on their
readability score. An independent level shows good comprehension without the need for
help, an instructional level shows comprehension that depends on help or context, and a
frustrated level shows significant difficulties in comprehending texts. The results of the
findings and their discussion will be explained in the following subchapters.

Readability of GT Translations Based on Neural Machine Translation

As shown in Table 2, the results of the cloze test on texts translated using GT for 5
participants indicate that the average readability of the texts reached 73.14%. This ratio
illustrates the extent to which readers can understand the text translated by GT without
requiring additional context. According to Qudah et al. (2020), this suggests that the text
can be easily understood without help. This data was obtained through a test involving
five participants, where they were asked to complete texts with certain keywords
removed. The results provide insights into GT's effectiveness in producing texts that can

be easily understood by readers.
Table 2. Results of Cloze Test 1

Gender Age Cloze Test Result
Male 19 74,3
Female 19 94,3
Female 20 51,4
Female 18 77,1
Female 19 68,6
Average 73,14

The average readability ratio in Table 2 places the GT-translated text in the
independent category, based on the evaluation criteria of Rankin & Culhane (1969). After
obtaining the readability results of the GT text from the first 5 participants, the researcher
added 5 new participants to determine whether the cloze test results from the previous 5
participants would affect the overall readability ratio. A total of 5 new participants were
added to take the cloze test on the GT-translated text, bringing the total number of
participants to 10. The cloze test conducted with 10 participants showed an average
readability percentage of 78%, as presented in Table 3. According to Olusola (2013), a
readability score of 78% falls within the independent level, indicating that the text can be
well understood without requiring additional assistance. This result shows an increase in
readability by 4.86% compared to the previous findings. Below are the data obtained from
the test results.

This average percentage in Table 3 categorizes the readability of the translated text
using GT within the independent level, according to Rankin & Culhane's (1969) evalua-
tion criteria. The researcher then conducted the Clowes test again with 4 new participants.
This was done to ensure the reliability and validity of the text readability measure. The
results of the Clowes test for the three times adding 14 participants showed that the mean
percentage of readability reached 81.1%, indicating a 3.1% increase in readability com-
pared to the previous tests as shown in Table 4.

The average percentage of text reading in Table 4 is 81.1%, indicating that the text
translated by GT falls within the independent level (Shaye, 2021). This is in line with the
evaluation criteria established by Rankin and Culhane (1969), where independent level
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shows that the reader can understand the text without the need for additional help or
guidance. Based on the data obtained, it can be concluded that the percentage of reading
the texts translated by GT tends to increase as the number of participants in the cloze test
increases. It is possible that each participant has different abilities in completing the
missing words, depending on their experience and cognitive background and their
language skills. Thus, this diversity in understanding contributes to improving the overall
average readability scores of the GT translated texts.

Based on the research conducted on the readability of GT texts on dialog excerpts
containing cultural terms from the ACAI book, the average readability score of 14
participants was found to be 81.1% when the Clowes test was administered. Based on
Rankin & Culhane (1969) assessment criteria, it can be concluded that the level of reada-
bility of the texts falls under the independent classification. That is, the reader can read
smoothly and understand the text without needing help from others.

It is also important to mention that even though the readability of texts has reached the
independent level, there are some things that need to be taken into account for the results
of GT translation. Although machine translation technologies have made great progress in
automatic translation, there may still be errors or inaccuracies in interpreting cultural
terms (Mentari et al., 2024). Therefore, it is recommended that the reader remain critical
and consider the original context and revise texts if necessary to ensure correct under-
standing of the text. This study provides valuable insights into the effectiveness of MT in
certain contexts and can serve as a basis for future research in this area.

Table 3. Results of Cloze Test 2

Gender Age Cloze Test Result
Male 19 74,3
Female 19 94,3
Female 20 51,4
Female 18 77,1
Female 19 68,6
Female 19 51,4
Female 20 88,6
Female 22 80
Female 19 100
Female 18 943
Average 78

Table 4. Results of Cloze Test 3

Gender Age Cloze Test Result
Male 19 74,3
Female 19 94,3
Female 20 51,4
Female 18 77,1
Female 19 68,6
Female 19 51,4
Female 20 88,6
Female 22 80
Female 19 100
Female 18 94,3
Male 22 88,57
Female 23 85,71
Female 22 65,71
Female 23 100
Average 81,1
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Readability of YT Translations Based on Hybrid Machine Translation

Analyzing the readability of YT translated texts in sentences containing cultural terms
in the ACAI book provides an interesting picture of translation quality. The research re-
sults showed a readability rate of 74.5%, which places them in the independent category
based on interpreting the cloze test (Rankin & Culhane, 1969). This shows that readers
can understand the texts without additional help from other parties or can read them inde-
pendently.

Based on Table 5, the results of the study on the readability of translated texts using
YT through the cloze test with 14 participants, students aged between 18- and 23-years
old studying at the undergraduate level at Indonesia University of Education. The
participants were selected using the same method as in the GT translated text cloze test,
and the cloze test for YT translated texts was conducted using a similar procedure. The
results of the cloze test for GT translated texts with 5 participants showed that the average
percentage of readability of the texts reached 88.58%.

Table 5. Results of Cloze Test 4

Gender Age Cloze Test Result
Female 18 94,3
Female 18 94,3
Female 18 94,3
Female 19 88,6
Female 19 71,4
Average 88,58

The average readability percentage in Table 5 was obtained by categorizing the text
translated by YT within the independent level. This categorization is based on the
evaluation criteria developed by Rankin and Culhane (1969), where the independent level
shows that the reader can understand the text without the need for additional help or
context. In the first phase of the research, the readability of the text translated by YT was
tested using a cloze test involving 5 participants. After getting the initial results, the
researcher decided to add 5 more participants to conduct the same test. The purpose of
this addition was to check the consistency and validity of the previous results, as well as
to see if the average percentage of text readability would change as the number of
participants increased. In this way, the research not only relies on data taken from a
limited number of participants, but also takes into account how participant differences can
affect the average text readability results.

The researcher decided to add 5 new participants to the cloze test conducted on the text
translated by YT. With this addition, the total number of participants who took the
completion test became 10. After administering the test to all participants, an average
readability percentage of 76.01% was obtained as shown in Table 6. This result indicates
a decrease in readability percentage by 12.57% compared to the previous average results
of the completion test administered to only 5 participants. This decrease shows that
participants' level of comprehension of YT-translated texts may vary based on their
backgrounds, language skill levels, and personal experiences. This change also highlights
the importance of involving more participants in the tests to get a more accurate picture of
the readability level of YT-translated texts.

The average readability percentage in Table 6 places the translated texts using YT
within the independent level according to Rankin & Culhane (1969). The researcher then
conducted a cloze test with 4 new participants to check the reliability and validity of the
test results. With the addition of the new participants, the average percentage of
readability for the 14 participants was 74.5% as shown in Table 7.

The average readability ratio in Table 7 categorizes the text translated by YT as
independent according to Rankin & Culhane's (1969) criteria. The results of the cloze test
indicate that despite the presence of cultural terms in the ACAI texts, the high readability
level indicates that the translation is relatively uncomplicated without additional help.
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This highlights YT's ability to convey meaning relatively clearly while maintaining the
cultural and linguistic complexity of the original text. Although, according to Andriani et
al. (2023), YT's translation results exhibit low accuracy, acceptability, and readability.
However, it should be noted that this research was limited to a small sample of
respondents belonging to a specific age group and education level. Thus, the findings may
not be directly applicable to a larger or more diverse group. This research provides
valuable insights into the readability of subtitles using YT in a given context and shows
that translated texts can be well understood by readers with higher educational

backgrounds.
Table 6. Results of Cloze Test 5

Gender Age Cloze Test Result
Female 18 94,3
Female 18 94,3
Female 18 94,3
Female 19 88,6
Female 19 71,4
Female 19 71,4
Female 19 94,3
Male 19 20
Female 20 82,9
Female 21 48,57
Average 76,01

Table 7. Results of Cloze Test 6

Gender Age Cloze Test Result
Female 18 943
Female 18 943
Female 18 943
Female 19 88,6
Female 19 71,4
Female 19 71,4
Female 19 94,3
Male 19 20
Female 20 82,9
Female 21 48,57
Female 22 57,14
Female 23 82,86
Male 21 45,71
Female 22 97,14
Average 74,5

Comparison of Readability Between GT and YT

The results of the cloze test among 28 participants showed independent readability of
81.1% for GT and 74.5% for YT. Independence-level readability refers to the ability of
readers to comprehend the GT and YT MT texts that were subjected to the completion
test in this study, which are sentences containing dialog segments with cultural terms
without the need for external assistance or can be understood autonomously
(Hardjasujana et al., 1999).

This study reflects efforts to understand the effectiveness of GT's Neural Machine
Translation (NMT) and YT's Hybrid Machine Translation (HMT) in cultural understand-
ing. Translation that is uncomplicated and accurate requires not only the transfer of words
between languages, but also the correct conveyance of meanings and intentions. The
higher cloze test results for GT compared to YT show that translation using the Neural
Machine Translation (NMT) approach has a higher level of readability compared to trans-
lation using YT's Hybrid Machine Translation (HMT) approach. Based on the results, the
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researchers disagree with Du & Way (2017); Grundkiewicz & Junczys-Dowmunt (2018),
who indicated that HMT results are superior to NMT.

The study also included a questionnaire to assess users' preferences towards
translation results from GT and YT. The questionnaire comprised four questions related
to participants' use of GT and YT in translating foreign texts and the extent to which they
felt these systems help them understand foreign texts. In addition, the questionnaire asked
questions about how easy it is to understand the translation results without external help
and which of the two systems participants felt provided better and easier-to-understand
translations. A pie chart is presented in Figure 1, showing the percentage of users' ratings
of GT and YT in terms of quality and ease of understanding.

Percentage of User Ratings for GT and YT

20%

80%

GT = YT

Figure 1. Percentage of user ratings for GT and YT

As available in Figure 1, the results of the questionnaire revealed that the majority of
the participants, i.e. 80% of the total 20 participants, believe that the translation results
from GT are better and clearer compared to the results from YT. This result reinforces
the results of the cloze test conducted on 28 participants where the researcher tested the
comprehension of the translated texts produced by both systems. If linked to the Flesch-
Kincaid Grade Level and Gunning Fog Index, the translated texts of GT and YT are
classified at the Advanced level, which is generally suitable for readers with a minimum
education level equivalent to undergraduate (college) students or professionals, and aged
18 years and older (Flesch, 1949). This is also consistent with the research methodology
in this study, which selected participants within the 18-24 age range, who had generally
completed the three previous levels of education, elementary, junior high, and senior high
school, (Torgesen et al., 2017; Ajhuri, 2019).

The measurement of text complexity in this study applies the Flesch-Kincaid Grade
Level and Gunning Fog Index formulas. Flesch-Kincaid Grade Level calculates
readability based on sentence length and the number of syllables per word (Flesch, 1949;
Morony et al., 2015; Ojha et al., 2021; Sibeko, 2024), using the following equation:

Flesch-Kincaid Grade Level = (0.39 x ASL) + (11.8 x ASW) — 15.59

where ASL (Average Sentence Length), represents the average sentence length (words
per sentence), and ASW represents the average number of syllables per word.
Meanwhile, the Gunning Fog Index is used to estimate the number of years of formal
education required to understand the text (Gunning, 1971; Gosselin et al., 2021; Yu &
Gutt, 2024), using the formula:

Gunning Fog Index = 0.4 x [(ASL) + 100 x (PHW)]

where PHW (Percentage of Hard Words), represents the percentage of words with
three or more syllables (excluding proper nouns, technical terms, and common suffixes).

Although the readability results indicate that the text can be understood independently,
they also suggest that the text may still be too complex for readers with lower educational
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levels. Therefore, language simplification or human intervention can be a solution to
improve the accessibility of the text for a wider audience.

By combining participants' subjective assessments of translation quality with objective
readability metrics such as the cloze test, Flesch-Kincaid Grade Level, and Gunning Fog
Index, this study provides a more comprehensive perception of the efficiency and effec-
tiveness of both systems in producing easily understandable texts. These results not only
confirm users' preferences but also support the reliability of the objective test results,
providing a strong basis for the conclusion that GT tends to be more effective in produc-
ing clearer and easier-to-understand translations. Although the study results show that GT
has a higher level of readability compared to YT, this does not necessarily mean that
GT’s translations are better in all translation contexts. It should be noted that higher
readability is often associated with easier linguistic comprehension, but this does not
imply that GT is error-free. Researcher in this study still found translation errors,
especially when dealing with terms that carry specific cultural connotations. For example,
local cultural terms such as egrang (a traditional game using bamboo stilts for walking),
tradisi sasi, a customary rule in Maluku and Papua that temporarily restricts the use of
natural resources as a conservation effort, (Sumarsono & Wasa, 2019; Muin, Abdul;
Rakuasa, 2023), klepon, a traditional Indonesian snack made of glutinous rice balls filled
with liquid palm sugar and coated with grated coconut,(Sari et al., 2024); lemper, a dish
made of glutinous rice filled with shredded chicken or beef floss, wrapped in banana
leaves,(Prasetiyo, 2022; Alvionita, 2023; Sutami & Kabul, 2024); haminjon, a type of
benzoin resin from North Sumatra used in traditional rituals and religious ceremonies,
(Petersen, 2014; Sormin et al., 2021; Manalu, 2024); blencong, an oil lamp used in
wayang kulit performances to create dramatic shadow effects, (Imanjaya, 2024);
tambaroro, the customs and traditions of several communities in the Aru Islands, Indonesia,
include songs and dances that are usually performed as part of the traditional Sasi opening
ceremony, (Lewerissa et al., 2023); and mendo, a traditional Javanese frying technique for
half-cooking battered tempeh, (Winarno et al., 2017; Lusiana et al., 2020; Fajarini &
Suharto, 2022); etc. These terms were not accurately translated by either system, possibly
because they are not fully included in the training data used to develop these systems.
These errors in translating cultural contexts show that, although the systems may be rela-
tively effective in addressing general linguistic challenges, they still face limitations in
dealing with unique cultural complexities. Based on these findings, the researchers agree
with Khoshafah's (2023) opinion that translation systems, including GT and YT, are still
unable to accurately translate specific cultural elements, especially when it comes to local
cultural terms that are only known in specific regions.

These findings emphasize the importance of human intervention in the translation
process, especially when dealing with culturally rich texts. They also highlight the need
for further evaluation of the quality of the translations produced by these systems,
focusing on aspects such as accuracy, consistency, and appropriateness to the complex
cultural context. In a broader context, this study provides insights into the evolution of
machine translation technologies and their challenges related to understanding and
reproducing cultural meanings and speech acts in an accurate manner. With an
understanding of the readability results of texts translated using NMT and HMT
approaches, the study shows the importance of driving the evolution of MT technologies
to meet users' needs for deeper understanding of cross-cultural texts. Ultimately, this
study underscores the necessity of improving MT systems by incorporating more
culturally aware translation approaches, enhancing dataset inclusivity, and integrating
human expertise to refine the accuracy of translations. Future research should explore
hybrid translation models that combine the strengths of NMT and human-assisted
translation to better address cultural and contextual challenges in machine translation.
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CONCLUSION

This study shows that both GT and YT can produce comprehensible translations;
however, GT has a higher readability level (81.1%) compared to YT (74.5%), both
classified as independent, showing that readers can understand the texts without
assistance. A total of 80% of participants stated that GT’s translations were easier to
understand than those of YT. The higher readability of GT may be because of the
dominant use of NMT in its system, allowing for more natural sentence structures that
align with human language patterns, while YT employs HMT, which still relies heavily
on SMT. SMT translates based on statistical patterns without fully considering contextual
meaning, making YT’s translations often feel more rigid and less coherent. Additionally,
GT benefits from a larger training dataset due to its more frequent global usage, enabling
it to produce more accurate and fluent translations than YT. However, both systems still
struggle to accurately translate local cultural terms without additional context,
emphasizing the crucial role of human involvement in ensuring accuracy and contextual
appropriateness. To improve cultural translation, MT should not only transliterate cultural
terms but also include them in their original script to avoid misinterpretation. Further
research is needed to optimize the integration of human intelligence and MT in translating
texts with complex cultural elements.
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