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ABSTRACT

YouTube is considerably used by millions of people around the
world. Auto-generated subtitling is one of YouTube features that is
intensively utilized to increase users’ understanding of different videos
in various fields, including media, education, and entertainment. This
study examines the responses of 4500 participants to the quality
of this service with a special focus on linguistic accuracy, cultural
adaptation, viewing experience, and attitudes. The findings showed
that YouTube is frequently used by global users on a daily basis.
Subtitles were enabled by most respondents for several reasons, which
include language learning, accent navigation, and clarifying unclear
audio. It is observed that some participants reported several incidents
of mistranslations and cultural misrepresentations which affected
comprehension and reduced enjoyment. A large proportion of
participants preferred the subtitles created by human subtitlers to the
auto-generated ones. Content type affected the attitudes of users with
low trust in the auto-generated subtitles for formal and educational
content. The study recommends conducting further research on the
use of autogenerated subtitles across different language pairs beyond
Arabic and English. The results of this study are likely to be useful for
Al developers, translators, and language learners.
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Introduction

Recent scholarship has increasingly highlighted the intersection of language, culture, and technology in diverse
contexts (Al-Dhuhli, Alkindi, & Al-Taani, 2022; Ammari & Al-Ahmad, 2023; Fraihat, 2024; Ja’afreh, 2023;
Khatatbah & Ashour, 2024; Masoud, 2025; Meqdad, Al-Bayyari, & Al-Taher, 2023; Naib, 2025). Translation is
defined as rendering a text written in one source language into another target language. Nida and Taber (1982)
stated that “translation consists in reproducing in the receptor language the closest natural equivalent of the
source language message, first in terms of meaning and secondly in terms of style” (p.12).

In the last two decades, the creation of audiovisual (AV) content has undergone a revolutionary
transformation, driven by the widespread availability of various streaming platforms (Al-Darabee, 2024; Du
& Lu, 2024; Haider, Alzghoul, & Hamadan, 2023; Hashish & Hussein, 2022). This increased the popularity
of creating different types of AV content in different places around the world, making a shift in the way we
communicate, share stories, and connect (Alkhatib & Haider, 2024; Haider & AlKhatib, 2025; Haider &
Shohaibar, 2024). One of the benefits of YouTube is the fact that filming people in unreachable areas is way
easier, and their cultural and linguistic characteristics can be much more accessible to other groups if they are
filmed and published online. Short documentary videos have emerged as powerful resources for capturing the
essence of real-life narratives in an impactful manner.

Technological development has also played a significant role in making videos, sometimes with their
translation, accessible to groups from different parts of the world (Ahmad, Haider, & Saed, 2025; Haider et al.,
2025a; Haider, Tair, & AlBkour, 2025b; Hassan & Haider, 2024; Saideen et al., 2024). It provided user-friendly
platforms where individuals can share AV content and provide within-platform features so people can share their
ideas and points of view; providing automated translations that can help people communicate, and generating
intralingual auto-generated subtitles, which is a very important technology and helps in providing written
subtitles that are written in the language of the speaker in these videos (Allam, 2023; Alzaabi & Rabab’ah,
2023).

Dharmale and Patil (2019) mention that “Automatic Speech Recognition is a technology which permits
the machine to take out oral content from a speech signal and produce a text message by using feature extraction
and classification techniques.” As part of Spoken Language Translation, Machine Translation (MT) can be
defined as the subfield of computational linguistics concerned with using software in translation across human
languages (Almahasees, 2017). Besides improving access to spoken words for all individuals, ASR technology
offers many benefits for its users, including facilitating tasks for transcribers and improving pronunciation
and fluency for language learners (Akasheh et al., 2024; Romero-Fresco & Fresno, 2023). Still, as Guskaroska
(2019) mentions, “the accuracy of ASR for language learning applications remains uncertain” (P.3). On the
other hand, ASR has a broader concept that involves the identification and interpretation of various sounds, not
limited to speech, and encompasses the recognition of any sound or noise in an environment. These technologies
are used across many online AV platforms and help generate intralingual subtitles.

In this era of digital learning, entertainment and media, accessibility features matter. This is because
viewers are expected to have difficulty understanding diverse video content on digital platforms, including
YouTube (Altunisik, Firat, & Keceli, 2022; Pfender, Wanzer, & Bleakley, 2024; Rahmatika, Yusuf, & Agung,
2021; Saed et al., 2021). The role of accessibility features is to enhance viewers’ understanding of such content.
Auto-generated subtitling is one of the features on YouTube that is intensively used among viewers to understand
videos that are related to different fields, including media, education, and entertainment (Allam, 2023; Altunisik
et al., 2022; Rahmatika et al., 2021; Saed et al., 2021; Xie, 2022a) Recently, there has been increasing interest
in evaluating the effectiveness of auto-generated subtitling in helping viewers gain a deeper understanding of
different kinds of video content and viewing preferences, whether educational, entertaining, or media-related.

Upon the revision of the most recent literature on this issue within the English-Arabic context, it is clear
that it is gaining more attention, as linguistic inaccuracies and insensitivity to cultural aspects and differences
are potential (Alrousan & Haider, 2022; Banikalef & Abu Naser, 2019; Farghal, 2019; Haider, Saideen, &
Hussein, 2023; Khalil, 2022; Obeidat, 2023). Audience reception studies underscore that viewers are not passive
consumers of subtitles but active negotiators of meaning (Al-Abbas, Haider, & Saideen, 2022; Aldualimi &
Almahasees, 2022).

The present study uses a 6-construct questionnaire and aims to investigate the responses of 4500 users
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on the quality of YouTube auto-generated subtitles, with special focus on the linguistic and cultural aspects of
these subtitles. The present study aims to answer the following question:

¢ In this study, we explore the reactions of 4500 participants to the use of YouTube autogenerated subtitles
with a focus on linguistic and cultural aspects. It attempts to answer the following research questions:

- How are YouTube auto-generated subtitles between Arabic and English perceived by Arabic-speaking
and bilingual audiences?

Literature Review

Artificial Intelligence (AI) powered subtitles use machine learning algorithms and natural language processing
(NLP) techniques to generate audio or video content subtitles. This approach involves using Al to analyse the
audio or video content, transcribe the spoken words, sign language, or paralinguistic elements and generate
accurate and synchronized subtitles.

When looking at the types of subtitles, different researchers have proposed many classifications. In one of the
attempts to classify the subtitles, Gottlieb (1997) has characterized subtitles from a linguistic perspective that
can be either ‘intralingual,’ which is within the same language, or ‘interlingual,’ which is between two languages.
Later on, Diaz-Cintas and Remael (2014) added a third type that displays verbal and nonverbal signs in two
or more languages and called it bilingual. The three types, as proposed by Diaz-Cintas and Remael (2014), are
shown in Figure 1 below.

For the deaf and the hard-of-hearing
(SDH)

For language learning purposes
o Intralingual subtitles — For Karaoke effect
For dialects of the same language

For notices and announcements

/ For hearers
o Interlingual subtitles

T For the deaf and the hard-of-hearing
(SDH)

o Bilingual subtitles
Figure 1: Classifications of subtitles based on linguistic dimension (Diaz-Cintas & Remael, 2014, p. 14)

Moreover, Diaz-Cintas and Remael (2014) categorized subtitles from another perspective, which is the time
available time for preparation, as shown in Figure 2.

1 Pre-prepared subtitles / In complete sentences
(offline subtitling) \ Reduced

o Live or real-time subtitles / Human-made
(online subtitling) \b Machine-translated

Figure 2: Classifications of subtitles based on time available for preparation (Diaz-Cintas & Remael, 2014, p. 19)

Normally, the process of subtitling is done by humans, yet technology’s role is increasing(Diaz-Cintas, 2005).
Such a development has led to auto-generated subtitles, which do not depend on humans; they depend on
software. One of the technologies that can generate subtitles is Automatic Speech Recognition (ASR), which
enables the recognition of spoken utterances and turns them into text by computers (Almahasees, 2017, 2018,
2021; Almahasees & Jaccomard, 2020). These subtitles that depend on speech recognition are automatically
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generated and are not pre-prepared.

Generating captions or subtitles for audio and video content has been a topic of interest in recent years,
as it provides a fast way to improve accessibility and saves time and money compared to human transcribers.
Anusuya and Katti (2009, p. 181) argue that the main focus of speech recognition technology is to convert
human speech into written form. This revolutionary technology has come a long way since its inception. The
roots of ASR can be traced back to the 1950s, when researchers began experimenting with machine-based
methods for transcribing spoken words, and it can be witnessed in many papers and studies that tracked the
history of Speech recognition (Baker et al., 2007; Hannun, 2021; Juang, Rabiner, & Barbara, 2005).

Peacocke and Graf (19985, p. 27) state that “The 1960s saw advances in the automatic segmentation of
speech into units of linguistic relevance (such as phonemes, syllables, and words) and on new pattern-matching
and classification algorithms.” One can ask about the most recent topics that have been addressed in ASR
research and what can be added to the literature. This unique technology has been the basis of auto-generated
subtitles for many platforms when generating intralingual subtitles that are based on machines and without any
human assistance. Chan, Kruger, and Doherty (2019, p. 239) state that “Automatic subtitles are advantageous
because their creation is faster, more cost-effective, and less time-consuming.”

Today, auto-generated subtitles are provided by many online content-sharing platforms such as YouTube.
These platforms may also use Machine translation technology, which is concerned with using computer programs
to translate human languages (Almahasees, 2017). This can be related to the fact that the increasing need for
multilingual content and the widespread availability of MT have brought more attention to it, particularly
with the advent of automated subtitle translation due to the integration of Google Translate into YouTube
(Xie, 2022b). Also, the huge amount of information shows the importance of MT (Almahasees & Jaccomard,
2020). Some online video editing platforms, such as Veed, that use artificial intelligence (Al) also provide auto-
generated subtitles for their users. Still, the capability of these systems to recognise all spoken utterances is
facing many challenges. One of the challenges that these systems may face is the code-switching phenomenon in
bilingual and multilingual societies. Mustafa et al. (2022) mention that “While there are established databases
for monolingual speech recognition that can be used in bilingual and multilingual speech recognition, the
availability of the CS corpus is limited due to the various combinations of languages in CS” (P.5).

Arabic is the primary language that is spoken by millions of people across the Arab world, and it has
many dialects (Abulawi, Al Salman, & Haider, 2022; Haider & Hussein, 2022). Its formal script is written from
right to left, in which the writing system used is Abjad, where consonants are represented, and the representation
of vowels is optional since they can be inferred by the reader. Versteegh (2014) mentions that “the richness of
the Arabic lexicon is far beyond that of other languages. The latter has, for instance, only one word for ‘lion’ or
‘sword,” whereas Arabic has dozens of synonyms for them” (P.85). Versteegh (2014) added that “In addition to
this lexical abundance.

Many spoken dialects are being used as a medium of communication, and there are considerable
differences in lexical and phonological levels. These differences are often related to geographical and social
considerations. However, Almahasees (2021) pointed out that “written Arabic is similar in all Arabic-speaking
countries because each uses MSA as the language of official communication” (P.5).

Watson (2012) concludes that “A comparison of dialect material across widely geo-graphically separated
areas shows both long-distance effects due to population movement and local effects due to interaction with
the original local languages” (P.868). Arabic speakers use two distinct varieties of Arabic that coexist in
the linguistic situation of almost all countries that speak Arabic. This diglossic situation reflects a complex
relationship between the standard language and the dialectal variety. Ferguson (1959, p. 330) says that “Arabic
diglossia seems to reach as far back as our knowledge of Arabic goes, and the superposed ‘Classical’ language
has remained relatively stable.”

The main aim of the ASR systems is to accurately transcribe spoken utterances. This may be challenging
and needs special focus and attention. Liao et al. (2023) presented a new process to improve the readability
of the ASR output. Their goal was to correct grammatical mistakes and disfluencies to make it more readable
to humans. There are many challenges that ASR systems may face, and code-switching (CS) is one of the
challenges that ASR models may face when transcribing utterances. Yu et al. (2023) highlighted the benefits of
using external data by generating code-switching text and using cross-modality learning methods to inject it.
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Their research and experiment are very important since they would help to enhance code-switching Mandarin-
English ASR performance. Another research guided by Hussein et al. (2023) proposed a new pipeline for Arabic-
English code-switching text generation to improve speech modules. Their study showed that morphological
segmentation is important for correct alignments to synthesize more realistic CS and confirmed that the best
approach in their zero-shot learning scenario is achieved with morphological segmentation and random lexical
replacements. Moreover, Dhawan, Rekesh, and Ginsburg (2023) investigated the training of bilingual and
code-switching models using monolingual datasets, where they proposed two new techniques to train CS ASR
models. The investigation focused on two language pairs, English-Hindi and English-Spanish, yet the results
recommended that these methods could be extended to additional languages. Liu, Niehues, and Spanakis (2020)
investigated the task of compressing ASR outputs to improve subtitle readability. Their experiment showed that
with limited data, adapting a Transformer-based ASR model to incorporate both transcription and compression
capabilities is possible.

In general, ASR systems can recognize spoken utterances in high-resource languages due to the
availability of data and the focus of research and development on these languages. Yet, some recent attempts
focused on low-resource languages. Tsoukala et al. (2023) collected recordings of the Pomak language, which
is a low-resource language that is spoken in Greece and is considered to be a Southeast Slavic language variety.
They proposed a pipeline for data processing and ASR model training for low-resource languages based on the
language family, which, as per their study, is considered to be the first Pomak ASR model. Also, Liu, Spence, and
Prud’Hommeaux (2023) investigated the impact of language model size on low-resource ASR for five widely
spoken low-resource languages and one endangered Native American language. Their findings proved that
having larger language models for endangered languages may not always lead to better performance.

In most cases, auto-generated subtitles rely on ASR technology to convert spoken language into written
text, forming subtitles that are displayed for viewers. This topic captured the interest of many researchers in the
field.

This current study examines the evaluation of 4500 participants on the quality of YouTube autogenerated
subtitles, which are generated in one way or another using ASR technology, with special focus on linguistic
accuracy, cultural adaptation, viewing experience, and attitudes.

Methodology
The study surveyed 4,500 YouTube viewers from Arabic-speaking and bilingual communities across multiple
regions to explore perceptions of English—-Arabic auto-subtitles. A two-part questionnaire was used: the first
gathered demographic data, and the second, comprising 29 items across six themes (see Table 1), measured
responses on a 3-point Likert scale. Data were collected via an online survey over three months, following a
pilot test with 50 participants to ensure clarity.

To assess the internal consistency of the six thematic constructs, Cronbach’s alpha reliability test was
calculated. All constructs achieved acceptable reliability, with alpha values ranging between 0.72 and 0.81 (see

Table 1).

Table 1: Cronbach’s Alpha Reliability Coefficients for Thematic Constructs (Cronbach, 1951)

Thematic Construct Cronbach’s Alpha ()
Media Consumption Habits 0.74
Use of Subtitles 0.77
Motivations for Subtitle Use 0.75
Reception of Linguistic Gaps 0.79
Reception of Cultural Gaps 0.72
Trust in Auto-Generated Subtitles 0.81

The reliability scores indicated good internal consistency across constructs.

It is worth noting that the study was conducted in full compliance with the ethical principles outlined in the
Declaration of Helsinki. Ethical approval was obtained from the Institutional Review Board (IRB) of The
Applied Science Private University, Jordan (Approval No. FOAH 3/2024, dated 17/01/2024).
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Results and Discussion
Sample Characteristics

Demographic data of the 4500 participants are presented in Table 2.

Table 2: Demographic Summary of Participants (N = 4,500)

Variable

Age Group

Gender

Primary Language(s)

YouTube Viewing
Frequency

Proficiency in English

Proficiency in Arabic

Device Most Frequent-
ly Used

Category Count
18-24 1,530
25-34 1,395
35-44 945
45-54 450
55+ 180
Male 2,214
Female 2,187
Prefer not to say 99
Arabic 2,070
English 945
Both Arabic and English 1,485
Daily 2,520
A few times per week 1,350
A few times per month 405
Rarely 225
Native/Fluent 1,170
Advanced 1,755
Intermediate 1,215
Beginner 360
Native/Fluent 2,835
Advanced 990
Intermediate 495
Beginner 180
Smartphone 2,925
Laptop/Computer 990
Tablet 315
Smart TV 225
Other 45

Percentage (%)
34.00%
31.00%
21.00%
10.00%
4.00%
49.20%
48.60%
2.20%
46.00%
21.00%
33.00%
56.00%
30.00%
9.00%
5.00%
26.00%
39.00%
27.00%
8.00%
63.00%
22.00%
11.00%
4.00%
65.00%
22.00%
7.00%
5.00%

1.00%

As Table 2 shows, the 4,500 participants represented a young, digitally active, and gender-balanced audience,

with most aged 18-34 (65%) and nearly equal numbers of males and females. Linguistically, 46 % were Arabic
speakers and 33% bilingual, with high proficiency in Arabic (85%) and strong English skills (65%). Media
habits showed that 56 % used YouTube daily, and smartphones (65 %) were the primary viewing device, reflecting

modern, mobile-centered media engagement.

Analysis of the Questionnaire’s Items

In Table 3, frequencies and percentages of the questionnaire items are calculated.

Table 3: Descriptive Analysis of the questionnaire’s items

# Questionnaire Item Agree (%) | Neutral (%) | Disagree (%)
Media Consumption Habits
1 | I watch YouTube regularly as part of my daily routine. | 72.4 | 17.3 10.3
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I mostly watch entertainment content such as movies, music, or
2 64.1 21.6 14.3
comedy on YouTube.
I mainly use YouTube for educational purposes such as tutorials,
3 ) 41.7 29.5 28.8
lectures, or language learning.
4 | T often enable subtitles while watching YouTube videos. 59.8 23.1 17.1
Use of Subtitles
5 | I prefer Arabic subtitles when watching YouTube videos. 44.5 28.1 27.4
6 | I prefer English subtitles when watching YouTube videos. 39.2 31.4 29.4
7 | T usually keep subtitles turned on when watching YouTube videos. 55.7 25.6 18.7
I often switch between Arabic and English subtitles depending on
8 48.9 27.7 23.4
the content.
9 | I rarely watch YouTube videos without subtitles. 37.4 26.8 35.8
Motivations for Subtitle Use
I use subtitles to better understand content in a language I am not
10 . 62.5 24.7 12.8
fluent in.
11 | I use subtitles to clarify unclear or poor-quality audio. 68.2 20.3 11.5
12 | I use subtitles to follow speakers with different accents or dialects. 61.9 26.4 11.7
13 | I use subtitles to learn or practice a foreign language. 54.3 28.1 17.6
14 | T use subtitles when watching videos in noisy environments. 65.4 21.2 13.4
Reception of Linguistic Gaps
I often notice mistranslations in English-Arabic auto-generated
15 . 71.1 18.6 10.3
subtitles on YouTube.
16 | I usually ignore subtitle errors if I can understand the context. 44.8 28.7 26.5
17 | 1 find it frustrating when subtitles do not match the spoken dialogue. 68.9 19.1 12
Linguistic mistakes in subtitles reduce my overall enjoyment of the
18| . 63.7 22.4 13.9
video.
19 | I sometimes stop watching a video because of inaccurate subtitles. 36.2 27.5 36.3
Reception of Cultural Gaps
I often notice when cultural expressions (e.g., idioms, sayings) are
20| . ) ) 66.5 22.7 10.8
mistranslated in subtitles.
The loss of cultural meaning in subtitles makes it harder for me to
21 ) 62.1 25.6 12.3
fully understand the video.
When humor or jokes are mistranslated, it reduces my enjoyment of
22 ) 70.4 18.9 10.7
the video.
I sometimes miss important cultural references because they are not
23 ) i 59.8 28.5 11.7
conveyed in the subtitles.
I feel that auto-generated subtitles often fail to capture the cultural
24 . 64.2 24.6 11.2
context of the video.

Trust in Auto-Generated Subtitles

25 | I generally trust the accuracy of YouTube’s auto-generated subtitles. 41.6 29.2 29.2

I believe auto-generated subtitles provide a reliable understanding of
26 . 45.3 31.4 23.3
the video content.

I only use auto-generated subtitles when no better option is avail-

27 54.7 25.6 19.7
able.
I trust human-translated subtitles more than auto-generated subti-
28 d 72.8 18.4 8.8
es.

My trust in subtitles depends on the type of content (e.g., education-
29 . 68.5 21.2 10.3
al vs. entertainment).

The analysis of responses from 4500 participants revealed that the majority of them used YouTube regularly on
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a daily basis. 64.1% reported that they used YouTube for entertainment purposes i.e. to watch movies, comedy
shows, and series in addition to listening to music. 41.7% use this platform for educational and learning
purposes, i.e., to attend lectures and learn languages. Of the 4500 respondents, 59.8% stated that they enable
autogenerated subtitles while using YouTube.

In the second construct concerning the use of subtitles, 44.5% of the study population preferred choosing
Arabic subtitles, while 39.2% tended to select English subtitles when watching videos on the platform. 48.9%
reported that they switched between the languages based on the content of the videos. 55.7% stated that
they keep the subtitles on while watching YouTube videos, while 37.4% mentioned that they rarely watch
audiovisual content on YouTube without subtitles.

The survey results also indicate several reasons why participants choose to use subtitles when they
watch videos on YouTube. Around 62.5% have reported that they use subtitles to improve their understanding
of the content presented in a language they are not very fluent in. Additionally, 68.3% of the respondents
stated that the subtitles help them clarify incomprehensible or poor-quality audio, while 61.9% stated that
they use subtitles to follow speakers with different accents or dialects. Moreover, 54.3% have mentioned that
they use subtitles to better learn or practice a foreign language, and 65.4% have reported that doing so in
noisy environments was manageable.

In terms of receiving the linguistic gaps, around 71.1% of the participants have reported that they notice
mistranslations in these subtitles. Despite this, 44.8 % stated that they usually ignore such subtitle errors as long
as they can still understand the overall context. However, 68.9% of the participants expressed deep frustration
when the displayed subtitles did not match the spoken dialogue that they listened to, and 63.7% justified that
such errors in subtitles reduce their overall enjoyment of the video. In addition, 36.2% have stated that they
sometimes stop watching the video when the subtitles are both inaccurate and imprecise.

As for the respondents’ reception of the cultural gaps, the results suggest that viewers are highly aware
of whether the cultural sensitivity elements were discarded in subtitles. Almost 66.5% of the respondents have
reported that they usually can notice when culturally loaded expressions, such as idioms, proverbs, and sayings,
are being mistranslated. Therefore, 62.1% have maintained that such mistranslations complicate things and
make it too difficult for them to fully understand the video. Likewise, 70.4% of the participants have stated
that their enjoyment gradually fades away when humor or jokes are mistranslated. Moreover, 59.8% of the
respondents mentioned that they sometimes miss important cultural references because these are discarded in
the subtitles, and around 64.2% of the respondents agreed that auto-generated subtitles often fail to capture the
fullness of the cultural context of the video.

Finally, in terms of their trust in auto-generated subtitles, the findings show a wide array of mixed levels
of trust in YouTube’s auto-generated subtitles. Almost 41.6% of the respondents have shown that they generally
trust the accuracy and precision of these subtitles, and almost 45.3% have noted that auto-generated subtitles
provide a reliable understanding of the content of the video. Around 54.7% of the respondents have reported
that they use auto-generated subtitles only when there are no other better options. A significant majority that
constitutes a total of 72.8% have explicitly mentioned that they trust human-translated subtitles more than any
auto-generated ones. Furthermore, around 68.5% of the respondents have stated that their level of trust varies
depending on the type of content (i.e., whether the video is educational or for entertainment purposes).

Conclusion
The study examined the responses of 4500 participants from different age groups, as well as linguistic and
cultural backgrounds to the use and effectiveness of YouTube auto-generated subtitles. It explores whether these
subtitles are linguistically and culturally appropriate from their point of views. The respondents reported that
although they have some concerns about the reliability of translation, they still use them because they make the
content of videos accessible and comprehensible. The participants stated that when it comes to religious and
culturally sensitive videos as well as the ones with educational content, they prefer resorting to subtitles created
by humans over the ones created by the platform. Overall, the respondents believe that the use of YouTube
generated subtitles is useful and helpful but they still need some improvement to better meet the expectations
of users.

The study recommends that further research be conducted on different Arabic vernaculars to check
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the accuracy of YouTube auto-generated subtitling services, when processing videos produced with different
dialects. Researchers can also investigate different languages or language pairs to check the quality of the service
when examining Latin languages when compared to Semitic languages. Further studies can also compare and
contrast the translations created by humans with those generated by the machine, with special focus on how
humour and figurative language, for example, are rendered. The study recommends that linguists and translators
work hand in hand with Al developers to build better auto-subtitling systems or improve the existing ones.
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