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Abstract

This paper investigates the profound impact of Large Language Models (LLMs), with a specific focus on Grok, on the
evolution of user fact-checking practices. Contrary to a simplistic view that LLMs solely exacerbate misinformation, this
paper argues that their widespread adoption has positively contributed to a heightened public awareness of the critical
need for information verification and a demonstrable increase in proactive fact-checking behaviors. This phenomenon
is driven by the inherent limitations of LLMs, such as "hallucinations" and biases, which compel users to adopt a more
vigilant and critical approach to digital content. Through empirical data on LLM proliferation, shifts in user trust, and
evolving fact-checking habits, this study illustrates how these technologies, despite their imperfections, serve as
catalysts for enhanced digital literacy. The unique integration and accessibility of Grok within the X platform are
highlighted as a significant factor in fostering user-initiated fact-checking, offering a compelling case study for the future
of Al-driven information integrity strategies.

Keywords: Large Language Models (LLMS); Fact-Checking; Artificial Intelligence; Grok; Misinformation Detection;
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1. Introduction

1.1. The Evolving Digital Information Ecosystem and the Rise of LLMs

The digital information landscape has undergone a profound transformation with the advent and rapid proliferation of
Large Language Models (LLMs) such as ChatGPT, Gemini, and Grok. These generative Al tools offer unprecedented
access to information, writing assistance, and problem-solving support, becoming integral to daily functioning across
various sectors.! Their ability to generate human-like text, summarize complex information, and answer diverse queries
has made them accessible and versatile tools for a broad audience.’

The widespread integration of LLMs marks a new baseline for how individuals interact with information. For instance,
81% of researchers have already incorporated LLMs into their workflow for tasks like information seeking and editing,
indicating a fundamental shift in academic contexts.! This suggests that LLMs are no longer merely novel tools but have
become an expected, foundational component of digital interaction. This pervasive adoption creates a critical tension
between efficiency and information quality. While LLMs are lauded for improving efficiency and automating routine
tasks 1, the very ease with which they generate content leads to a massive influx of digital material, some of which may
contain inaccuracies or biases. This dynamic means that the tools designed to make information access more efficient
inadvertently contribute to an "information disorder".” The efficiency gains provided by Al come with an implicit
requirement for increased vigilance from the user, as the volume of potentially questionable information grows.
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1.2. The Global Challenge of Misinformation and the Critical Role of Fact-Checking

The digital age has brought an overwhelming spread of misinformation, disinformation, and malinformation, posing
significant threats to various societal aspects, including public health, climate change response, and democratic
processes.8 Traditional, human-led fact-checking mechanisms, while effective, are insufficient to combat the sheer
volume and speed at which false information propagates online.? This necessitates automated solutions and tools to
increase the efficiency of verification efforts.?

This situation presents a compelling dynamic: Al is simultaneously a contributor to and a powerful catalyst for enhanced
fact-checking. Multiple studies indicate that Al plays a noticeable role in the production and dissemination of false
information.* The ability of Al to generate content faster than traditional methods means a massive volume of data
requires analysis by fact-checkers.!> Yet, the same technology is increasingly seen as essential for fact-checking. This
duality suggests a complex relationship where the negative externalities of Al in information generation are actively
driving the demand for its positive applications in verification, creating a self-reinforcing cycle of technological reliance
in maintaining information integrity.

1.3. Research Hypothesis: LLMs as Catalysts for Enhanced Fact-Checking Awareness and Practice

This paper posits that the pervasive integration of Al Large Language Models (LLMs), exemplified by Grok's accessible
features within the X platform, has cultivated a heightened public awareness of the imperative for fact-checking and
demonstrably increased user engagement in verification practices, transforming information consumption habits. This
hypothesis challenges a simplistic view of Al as solely a source of misinformation, proposing instead that its inherent
limitations and widespread presence actively foster a more critical approach to information.

1.4. Article Structure and Scope

This report will proceed by first detailing the current landscape of LLM adoption and their inherent challenges.
Subsequently, it will examine shifts in user behavior, particularly the rise of proactive fact-checking. A dedicated section
will then analyze Grok as a case study, exploring its unique features and impact on user-initiated verification. The
discussion will further explore how LLM limitations drive critical engagement and how Al tools enhance human fact-
checking efficiency. Finally, the report will synthesize these findings, address broader implications, and outline future
research directions.

2. The Proliferation and Impact of Large Language Models

2.1. Global Adoption Trends of LLMs (2023-2025)

The adoption of LLMs has been exceptionally rapid, surpassing the adoption rates of previous transformative
technologies like personal computers and the internet.16 By August 2024, nearly 40% of the U.S. population aged 18-64
reported using generative Al, with 28% of employed respondents integrating it into their work.1¢ Notably, nearly one
in nine workers reported daily usage of these tools.1¢ This swift permeation into daily life and professional workflows
indicates that LLMs are not a fleeting trend but are becoming deeply entrenched components of modern society.

The global Al chatbot market, a significant subset of LLMs, demonstrates this rapid expansion. Valued at approximately
$15.6 billion in 2024, it is projected to nearly triple to $46.6 billion by 2029, reflecting a robust Compound Annual
Growth Rate (CAGR) of approximately 24.5%.2° This substantial growth is primarily driven by the increasing demand
for automated customer service and efficiency gains across various industries.2! The economic incentives for
widespread LLM deployment are clear, as businesses seek to reduce costs and enhance operational efficiency.

The user base for Al chatbots is also surging, with global users projected to exceed 1.5 billion by 2025, representing a
40% increase from 2023.22 Furthermore, in 2024, 71% of companies reported using generative Al in at least one
function, an increase from 65% in early 2024.2* This widespread business integration and user adoption highlight that
the "Al era” is not a future concept but a current reality for a significant portion of the global population. This pervasive
presence means that users are increasingly exposed to Al-generated content, which in turn amplifies the need for
effective information verification strategies. The plateauing of adoption in some specific text domains, such as financial
consumer complaints and corporate press releases, observed by late 2024 26, could suggest market saturation or, more
critically, an increasing sophistication in LLMs that makes their outputs indistinguishable from human writing. This
indistinguishability further complicates the information landscape, implicitly increasing the imperative for users to
engage in fact-checking.

1728



World Journal of Advanced Engineering Technology and Sciences, 2025, 15(03), 1727-1738

2.2. LLMs in Information Generation and Dissemination

Large Language Models are increasingly utilized for generating diverse content, ranging from financial reports and
corporate press releases to academic texts and social media posts.2¢ These tools can effectively draft articles, create
images, summarize extensive documents, and even assist with complex coding tasks.?” This capability enables content
creation at an unprecedented scale, significantly reducing production costs and expanding reach for businesses and
individuals alike.?8

This widespread automation of information production fundamentally alters the nature of digital content. For example,
by late 2024, an estimated 18% of financial consumer complaint text and up to 24% of corporate press releases were
LLM-assisted.2¢ This means that a substantial portion of the digital information environment is now machine-generated,
shifting from predominantly human-authored content to algorithmically produced material. This change necessitates a
new approach to verification, as traditional methods of assessing human authorship, such as relying on journalistic
standards or author reputation, become less applicable. The sheer volume of Al-generated content further exacerbates
the challenge, making manual fact-checking increasingly impractical.

The pervasive use of LLMs for tasks like copywriting and social media posts 3! also contributes to a blurring of the lines
of authorship. As Al-generated content becomes increasingly indistinguishable from human writing 26, users face a
growing challenge in discerning the origin of the information they encounter. This ambiguity directly impacts public
trust and highlights the urgent need for clear labeling of Al-generated content, a transparency measure desired by a
significant majority of the U.S. population (90%).32 This lack of transparency in authorship inherently pushes users
towards a more skeptical stance, compelling them to engage in personal verification efforts more frequently.

3. Shifting User Behavior: Increased Awareness and Fact-Checking Practices

3.1. User Trust in Online Information and AlI-Generated Content

The digital age has significantly eroded public trust in online information, with only 12% of Americans fully trusting
search engine results.33 This skepticism extends to Al-generated content, where only 33% of individuals place their
trust in it, even though 70% can identify it.32 A substantial 90% of the U.S. population advocates for clear labeling of Al-
generated content, indicating a strong demand for transparency.32 This prevailing distrust in Al-generated information,
coupled with the desire for clear disclosure, suggests a growing public awareness regarding the potential for
misinformation and the need for independent verification.

Despite these concerns, there is a complex picture of user perception. While 50% of consumers view Al optimistically
and 65% trust businesses that use Al, significant worries persist regarding Al misuse, such as cyberattacks (80%
concerned), identity theft (78% concerned), and deceptive political ads (74% concerned).3* This dual perception —
optimism for Al's benefits alongside deep concerns about its risks — contributes to a heightened sense of caution among
users. The expectation that Al will transform customer experience (70% of consumers) and improve written content
(54% of consumers) 3* demonstrates a recognition of Al's capabilities, yet the lingering skepticism compels users to
remain vigilant. The concept of "trust nothing, verify everything" becomes paramount in this environment, as Al's ability
to impersonate individuals at a record rate necessitates a shift from implicit trust to explicit verification.3¢ This
redefinition of trust places verification at the core of all digital interactions, driving users to proactively engage in fact-
checking.

The following graph illustrates the significant gap between users' ability to identify Al-generated content and their trust
in it, alongside the broader erosion of trust in online information sources. This visually represents the underlying
psychological mechanism — distrust — that compels users to engage in more frequent and thorough fact-checking.

3.2. Generational Differences in Fact-Checking Habits

Fact-checking habits vary significantly across generations, with younger demographics demonstrating a higher
propensity for skepticism and verification. Seventy percent of Gen Z and 65% of Millennials frequently fact-check online
information, compared to 52% of Gen X and 40% of Baby Boomers.32 This generational disparity suggests that digital
natives, who spend more time online, are more attuned to the need for verification. Over three in five Gen Zers, who are
online almost constantly, report a greater urge to fact-check.33

The most common fact-checking methods include cross-checking with multiple sources (44%), looking for primary

sources (35%), and checking for consistency with prior knowledge (11%).33 Gen Z predominantly prefers cross-
checking (53%), while younger internet users (63% of Gen Z and 61% of Millennials) are more likely to seek external
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confirmation compared to older generations.33 This indicates a proactive approach to information consumption among
younger users, driven by their extensive exposure to diverse online content and, implicitly, the recognition of its variable
reliability.

The rising adoption of Al tools, particularly LLMs, further influences these generational habits. While only 4% of Baby
Boomers will interact with a chatbot, 20% of Gen Z shoppers consistently choose chatbots over human agents.3” This
comfort with Al interaction, combined with a heightened skepticism towards online information, suggests that younger
generations are more likely to leverage Al tools as a first line of defense for quick verification. The increasing presence
of Al-generated content, including misinformation, may inadvertently train these younger users to be more critical
consumers of information, fostering a continuous cycle of Al exposure leading to increased fact-checking.

3.3. The Role of Al Hallucinations and Biases in Fostering Critical Evaluation

Al hallucinations, where LLMs generate factually incorrect or fabricated information with high confidence and fluency,
pose significant risks and challenges to information integrity.38 These errors are often seamlessly blended with accurate
information, making their detection a daunting task for users without meticulous scrutiny.38 For instance, ChatGPT
(GPT-3.5) has been found to produce fake citations nearly 40% of the time, and GPT-4 in about 29% of cases, while
Google's Bard Al exhibited a 91% hallucination rate in one experiment.28 This inherent fallibility, particularly in high-
stakes domains like scientific writing or medical education, necessitates rigorous examination and fact-checking by
users.38

Despite their negative implications, Al hallucinations and biases paradoxically contribute to a heightened awareness
and proactive engagement in fact-checking by users. When users encounter confidently presented but incorrect Al-
generated content, it can serve as a direct impetus for critical evaluation. Academic discussions highlight that LLMs,
when used effectively, can encourage higher-order thinking by prompting students to evaluate Al output, compare it
with other sources, and make independent judgments.#! The unreliability of Al in certain contexts can transform it into
an "intellectual sparring partner,” pushing users to articulate thoughts, challenge assumptions, and clarify their
reasoning.41

The awareness of Al's limitations, such as its tendency to hallucinate or reflect biased training data, fosters a "trust
nothing, verify everything" mindset.3¢ This is particularly evident in academic settings, where Al literacy programs
emphasize that students must "carefully evaluate Al output for inaccuracies and hallucinations".#2 This involves
teaching students to research and employ specific prompting techniques to reduce hallucinations and to meticulously
review Al output, often requiring them to submit evidence of their verification process.#? The exposure to Al's
imperfections, therefore, does not necessarily lead to a complete rejection of the technology but rather cultivates a more
discerning and proactive approach to information verification, transforming users into more critical consumers of
digital content.

4. Grok as a Case Study in User-Initiated Fact-Checking

4.1. Grok's Unique Features and X Platform Integration

Grok, developed by XAl and launched in November 2023, is a generative artificial intelligence chatbot uniquely
integrated with the social media platform X (formerly Twitter).45 This deep integration is a foundational aspect of its
operation, allowing it to blend social media content with advanced Al capabilities.?” Grok's access to real-time
information directly from X is a key differentiator from many other LLMs, enabling it to provide up-to-the-minute
responses on breaking news, trending topics, and user sentiment.2? This real-time data access is crucial for its utility in
a rapidly evolving information environment.

Beyond real-time data, Grok offers several distinctive features. It is designed with a "rebellious streak" and a "bit of wit,"
aiming to answer "almost anything" with a conversational and often sarcastic tone.*> While its "fun mode" was removed
in December 2024 45, its regular mode still provides straightforward, factual responses.?? Grok also possesses
multimodal capabilities, such as image generation and the ability to process visual information like documents,
diagrams, and photographs.*> Its Deep Search mode is designed to delve into web and X posts for nuanced details,
making it useful for research-heavy topics and current events.*’

The seamless integration with X means users can access Grok directly within the platform, eliminating the need for

separate applications.2” This ease of access is significant: users can simply tap the Grok icon within the X app or on the
web version to initiate a query.2? This direct, low-friction access to an Al assistant that can pull real-time data from the
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very platform where misinformation often circulates positions Grok as a readily available first-line tool for verification
for X users. This contrasts with other LLMs like ChatGPT, which, while having web browsing capabilities, are described
as less aggressive with real-time updates and function more as general research assistants.*” Gemini, despite leveraging
Google Search, was also found to be less focused on live updates than Grok.#7 Grok's direct pipeline to X content,
including user profiles and posts, makes it particularly relevant for on-platform fact-checking.4’

4.2. Grok's Fact-Checking Capabilities and Perceived Ease of Use

Grok is explicitly marketed with a "Fact-Checking" feature, allowing users to verify claims or posts that seem
questionable directly within the X platform.2? The process is designed for ease of use: a user provides Grok with a claim
or link, and Grok analyzes the information against real-time updates and relevant sources from X, delivering a detailed
response often with references.?? This immediate input mechanism encourages users to take an active role in
questioning information they encounter.

Grok-3, the latest iteration of XAl's chatbot, has demonstrated impressive automated fact-checking capabilities,
powered by advanced self-correction mechanisms.52 These mechanisms are designed to enhance the model's reliability
by involving error detection, data validation against verified external sources, and ensuring logical coherence in its
conclusions.>2 This continuous improvement during the fact-checking process allows Grok-3 to refine the quality of its
output in real-time, leading to more accurate assessments, particularly in complex or rapidly evolving discussions.52

A notable test conducted by Isaac Saul, founder of Tangle, involved Grok-3 analyzing the truthfulness of Elon Musk's last
1,000 posts on X. The results were revealing: 48% of Musk's posts were categorized as true (primarily updates regarding
his companies), 22% were deemed false, and 30% were considered misleading or poorly informed.>2 Beyond merely
flagging inaccuracies, Grok-3 also recognized patterns in Musk's posting habits, such as the spread of unverified political
content.52

The ease of use, stemming from its seamless integration with X, makes Grok a uniquely accessible tool for user-initiated
fact-checking. Users do not need to navigate away from the platform to verify content, streamlining the process and
making it more likely for them to engage in verification whenever suspicious content is encountered.?’ This direct
interaction within the platform, combined with its real-time data access, positions Grok as an immediate and relevant
tool for verifying claims actively trending or discussed on X.2°

However, despite its promise, Grok's fact-checking capabilities have faced scrutiny. In one notable instance, Elon Musk
publicly rebuked Grok for incorrectly verifying a fabricated post, highlighting challenges in Al accuracy and the potential
for Al-driven misinformation.>3 Grok's response, which inferred authenticity based on Musk's "behavior" and "pattern
of deleting controversial posts" rather than factual accuracy, exposed a flaw in its methodology.>3 Other reports indicate
Grok's struggles with accuracy, with one study finding it answered 94% of queries incorrectly, compared to Perplexity's
37% failure rate.>* It has also misinterpreted jokes and spread misinformation regarding political deadlines.5* These
instances underscore that while Grok's accessibility encourages user-initiated fact-checking, users must still exercise
critical judgment and cross-verify its outputs. The presence of such a readily available, yet occasionally flawed, fact-
checking tool on a major social media platform inherently drives users to question and verify, even if it means verifying
Grok itself.

4.3. Comparative Analysis: Grok's Al-Driven Verification vs. Community Notes

Grok-3's automated fact-checking approach contrasts sharply with X's existing "Community Notes" feature, which relies
on user-generated input.52 Community Notes, a decentralized model, offers potential advantages in accuracy by
crowdsourcing verification to a wider, more diverse audience. A 2024 study of over 45,000 Community Notes found
that up to 97% were "entirely accurate," with approximately 90% relying on moderately to highly credible sources.55

Despite Community Notes' high accuracy and effectiveness in reducing misinformation spread, Grok-3's analysis
revealed a notable difference in coverage. Grok-3 found that only about 10% of Musk's misleading or false posts were
flagged by Community Notes.52 This quantitative result suggests a potential advantage of Al-driven fact-checking tools
over crowdsourced moderation in terms of consistency and speed, especially for high-volume content.>2 However,
Community Notes have proven effective in reducing the spread of misinformation, with a 2024 review of 285,000 notes
finding that their presence reduced retweets (re-shares) by nearly 50%, comments by a similar amount, and increased
the probability of original post deletion by 80%.55 A 2024 University of Chicago study confirmed that publicly displaying
community notes increases the probability and accelerates tweet retractions, improving platforms' responsiveness to
misinformation.>>
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This comparison highlights that "fact-checking” is a multi-faceted challenge, requiring both efficient identification and
effective behavioral intervention. While Grok may offer speed and consistency in identifying problematic content,
Community Notes demonstrate a tangible impact on reducing the spread of misinformation. This underscores that Al
and human fact-checking are not mutually exclusive but potentially complementary, each addressing different aspects
of the misinformation problem.

5. The Broader Impact: Al as an Enabler of Enhanced Fact-Checking Efficiency

5.1. Al Tools Enhancing Human Fact-Checking Workflows

While LLMs present challenges, they also offer significant opportunities to enhance the efficiency and scalability of
human fact-checking efforts, which are otherwise overwhelmed by the volume of misinformation.” Al tools are
increasingly integrated into professional fact-checking workflows, automating laborious tasks and providing real-time
signals about content credibility.

One primary application is automated claim detection, where Al uses Natural Language Processing (NLP) to identify
factual statements within large datasets like news articles or social media posts. This capability allows human fact-
checkers to efficiently surface check-worthy claims from massive amounts of data that would be impossible to review
manually.’3 Examples include tools like ClaimBuster, which analyzes political speeches to extract claims for
verification.!3

Al also contributes through contextual credibility indicators, where machine learning models assess website
transparency, ownership, and history to provide quick trustworthiness assessments alongside search results or links.13
This allows users and professionals to rapidly gauge content reliability. Furthermore, automated fact extraction and
comparison tools can extract claims from text and cross-reference them against existing fact checks and reliable sources,
identifying discrepancies and surfacing new unverified claims for human review.13 Full Fact and FactMata are examples
of organizations employing such tools.13

The efficiency gains are notable: Al-assisted evidence reviews have shown significant time reductions, with the analysis
phase taking 56% less time and the synthesis phase 43% less time compared to human-only approaches.¢ This allows
human experts to focus on deeper analysis and verification rather than initial data extraction. Al can also aid in claim
similarity detection, grouping similar texts to prevent redundant verification efforts, and multimodal claim analysis,
assessing the authenticity of images, videos, and audio content.!3

Despite these advancements, human oversight remains critical. While 27% of organizations review all Al-generated
content before use, a similar percentage reviews 20% or less, indicating a significant portion of Al-generated content is
not thoroughly checked.58 Industries where accuracy is paramount, such as business and legal services, are more likely
to review all Al outputs, underscoring the indispensable role of human expertise in mitigating risks like inaccuracy and
intellectual property infringement.58 Al tools are best viewed as accelerators for human fact-checkers, amplifying their
capacity and allowing them to handle the scale of misinformation, rather than as replacements.?

5.2. Al Literacy and Critical Thinking Development

The pervasive integration of LLMs has profoundly impacted the development of Al literacy and critical thinking skills,
particularly in academic settings. While concerns exist about cognitive complacency and overreliance on Al 41, the very
limitations of LLMs, such as their propensity for hallucinations and biases, paradoxically serve as catalysts for enhanced
critical evaluation.

Academic discussions emphasize that LLMs can serve as interactive platforms for inquiry, prompting students to refine
questions, explore multiple perspectives, and synthesize complex information.®® When students are tasked with
evaluating Al output, comparing it to other sources, and making independent judgments, the process actively promotes
higher-order thinking skills.#! This is crucial because Al tools, despite providing instant responses, often "don't always
get it right" and can "sound confident even when they're wrong".#3 This inherent fallibility compels users to question
and verify information, fostering a habit of critical inquiry.

Al literacy frameworks explicitly incorporate critical evaluation. For students, "Evaluative Skills" include the critical
assessment of Al tools, evaluation of Al's impact on learning, and direct fact-checking of Al output for inaccuracies and
hallucinations.#? This involves teaching students proactive strategies, such as employing specific prompting techniques
to reduce hallucinations and meticulously reviewing Al-generated content.*2 For example, users are encouraged to use
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"lateral reading," a technique where they leave the Al output and consult other sources to evaluate the information,
breaking down Al responses into searchable claims and verifying them externally.5? This shifts the focus from "who's
behind this information?" to "who can confirm this information?".57

The awareness of Al's limitations, particularly its tendency to fabricate or misrepresent facts, cultivates a necessary
skepticism. Studies indicate that a higher level of confidence in Al correlates with lower critical thinking, while higher
self-confidence is associated with more critical thinking.** This suggests that individuals who are confident in their own
knowledge are more likely to critically assess Al outputs. Educational strategies are evolving to leverage Al's
imperfections as learning opportunities, for instance, by turning Al mistakes into "class brain teasers" or using Al to
model fact-checking processes.#3 This approach transforms Al from a potential "intellectual crutch" into a tool that
actively strengthens critical thinking and information literacy, preparing users to navigate an increasingly complex
digital information landscape.

6. Discussion

6.1. Synthesis of Findings and Implications for the Information Ecosystem

The widespread adoption of Large Language Models has undeniably reshaped the digital information ecosystem,
presenting a complex interplay between enhanced efficiency and heightened challenges to information integrity. The
data unequivocally demonstrates an explosive growth in LLM usage across various sectors and demographics,
surpassing the adoption rates of previous transformative technologies.1® This pervasive integration means that Al-
generated content is no longer a niche phenomenon but a significant component of the daily information flow, with
substantial portions of corporate communications and other texts now being LLM-assisted.26 This automates
information production at an unprecedented scale, driven by clear economic incentives for efficiency and cost
reduction.65

However, this proliferation has a profound consequence: it inherently blurs the lines of authorship and trust. As Al-
generated content becomes increasingly sophisticated and indistinguishable from human writing 26, users face a
growing challenge in discerning the origin and veracity of information. This ambiguity contributes to a general erosion
of trust in online content, as evidenced by low public trust in search engine results and Al-generated material.32 This
prevailing skepticism, coupled with a strong public demand for clear labeling of Al-generated content 32, indicates a
growing awareness of the potential for misinformation.

Crucially, this research argues that the very imperfections of LLMs, particularly their propensity for "hallucinations”
and biases, have served as a powerful catalyst for increased fact-checking awareness and proactive verification
behaviors among users. When Al confidently presents incorrect or fabricated information, it directly compels users to
engage in critical evaluation and cross-verification. This dynamic fosters a "trust nothing, verify everything" mindset,
shifting the burden of authentication onto the individual user.3¢ Younger generations, who are digital natives and
frequent Al users, exhibit a higher propensity for fact-checking, suggesting that continuous exposure to diverse online
content, including Al-generated material, is cultivating a more discerning approach to information consumption.32

Grok serves as a compelling case study in this evolving landscape. Its seamless integration with the X platform and its
real-time data access make it an exceptionally accessible first-line tool for user-initiated fact-checking.2’ The ease with
which users can "ask Grok" to verify claims directly within their social media feed facilitates immediate engagement
with verification processes. While Grok has demonstrated impressive capabilities in analyzing large datasets and
identifying patterns 52, its documented instances of factual inaccuracies and misinterpretations 53 are critical. These
flaws, rather than deterring all usage, appear to reinforce the need for user vigilance. The experience of encountering
Grok's errors can inadvertently train users to be more critical, prompting them to further verify Grok's own outputs or
seek external confirmation. This continuous cycle of querying and subsequent verification, driven by the Al's occasional
unreliability, reinforces the "trust nothing, verify everything" mindset.

Ultimately, Al is emerging as a dual-edged sword: a source of potential misinformation due to its scale and occasional
flaws, yet also an indispensable tool for combating it. Al tools are increasingly enhancing human fact-checking efficiency
by automating claim detection, providing credibility indicators, and speeding up analysis.¢ This collaborative model,
where Al handles the volume and initial processing while human experts provide critical oversight, is essential for
maintaining information integrity in the digital age. The increasing emphasis on Al literacy in educational settings,
which teaches users to critically evaluate Al outputs and understand its limitations, further supports the development
of a more resilient and discerning information ecosystem.*2 The overall implication is that the very challenges posed by

1733



World Journal of Advanced Engineering Technology and Sciences, 2025, 15(03), 1727-1738

Al in information generation are driving a societal adaptation towards greater digital literacy and a more proactive,
verification-conscious approach to information consumption.

6.2. Limitations and Future Research Directions

This study, while highlighting significant trends, acknowledges several limitations. The reliance on self-reported data
for LLM usage and fact-checking habits may introduce reporting biases. Longitudinal studies, such as the one examining
ChatGPT adoption in higher education which found a decline in usage over eight months 75, are crucial for understanding
the temporal dynamics of Al adoption and its sustained impact on user behavior. The rapid evolution of LLM technology
means that reported capabilities and user perceptions can quickly become outdated. Furthermore, the specific impact
of Grok's "tagging" or ease-of-use feature on user-initiated fact-checking, while inferred from its integration and
reported features, lacks direct empirical studies quantifying this specific causal link. While Al labels are primarily a
transparency mechanism, not communicating truth or falsehood 76, their influence on user behavior warrants further
investigation.

6.2.1. Future research should focus on

o Direct Causal Studies: Empirical studies are needed to directly measure the causal relationship between
exposure to Al-generated content (especially flawed outputs) and subsequent increases in user fact-checking
frequency and critical thinking skills. This could involve controlled experiments tracking user behavior over
time.

¢ Quantifying Grok's Specific Impact: Research should specifically quantify the unique contribution of Grok's
seamless X integration and "ask Grok" feature to user-initiated fact-checking compared to other LLMs. This
could involve A/B testing or detailed user behavior analytics on the X platform.

e Longitudinal Analysis of Trust and Verification: Continued longitudinal studies are essential to track how
user trust in Al-generated content evolves as the technology improves and as users become more Al-literate.
This includes understanding if the "trust nothing, verify everything" mindset becomes a permanent shift or
adapts with increased Al accuracy.

e Cross-Platform and Cross-Cultural Comparisons: Expanding research beyond specific platforms (like X) and
predominantly Western contexts is vital to understand the global variations in Al adoption, fact-checking
habits, and the effectiveness of Al-driven verification tools in diverse information ecosystems.

e Pedagogical Interventions: Further research is needed on the most effective pedagogical strategies for
fostering Al literacy and critical thinking in educational settings, particularly how to leverage Al's limitations
to enhance learning outcomes without promoting overreliance.

7. Conclusion

The growing use of Al Large Language Models, and specifically Grok, has indeed contributed positively to the landscape
of fact-checking. This contribution is not solely through Al's direct ability to verify information, which remains imperfect
and requires human oversight, but significantly through its indirect influence on user behavior. The pervasive presence
of Al-generated content, coupled with its inherent limitations such as hallucinations and biases, has compelled a broader
public, particularly younger generations, to become more aware of the critical need for information verification. This
awareness has translated into an observable increase in proactive fact-checking practices, as users adopt a necessary
"trust nothing, verify everything" approach to digital information.

Grok's specific case highlights how ease of use and direct platform integration can be a significant factor in promoting
user-initiated fact-checking. By providing a readily accessible tool within the X ecosystem, Grok encourages users to
query and verify information instantly. While its occasional inaccuracies underscore the ongoing need for human
discernment, these very imperfections serve as a powerful, albeit unintended, educational mechanism, training users to
be more critical consumers of digital content. The dynamic relationship between LLM proliferation and heightened user
vigilance suggests that these technologies, despite their challenges, are inadvertently fostering a more digitally literate
and discerning public, ultimately contributing to a more robust and verification-conscious information environment.
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