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Editor’s Note:
From Fragmentation to Integration: The Role of Al in Addressing
the Multidimensional Challenges of Knowledge

Abstract

Purpose: This editorial note aims to identify and synthesize the major challenges
facing knowledge creation, organization, access, and transfer in contemporary society,
with particular focus on issues such as language barriers, the tacit-explicit knowledge
divide, disciplinary silos, unstructured knowledge, coding literacy, and the physical-
to-digital knowledge gap. It further explores the integrative role of artificial
intelligence (Al) in addressing these barriers and enabling more inclusive, accessible,
and interconnected knowledge ecosystems.

Methodology: This paper employs a conceptual and interdisciplinary synthesis
method, combining insights from knowledge management literature, information
science, Al research, and digital transformation case studies. The discussion is framed
through an editorial lens suitable for the readership of a multidisciplinary journal and
emphasizes both theoretical underpinnings and applied illustrations.

Findings: The paper identifies seven persistent challenges in the knowledge
landscape and illustrates how Al technologies—including natural language
processing, machine learning, knowledge graphs, and code-generating tools—are
actively addressing these challenges. Al is shown to enable multilingual access,
surface tacit knowledge, personalize content across cognitive levels, structure
unstructured data, democratize programming tasks, facilitate interdisciplinary
exchange, and digitize physical knowledge assets. Importantly, the paper also warns
against over-reliance on Al without human oversight, ethical reflection, and respect
for disciplinary depth.

Conclusion: Al is emerging as both a bridge and amplifier in the knowledge domain.
When integrated thoughtfully, it enhances human capacities for learning,
collaboration, and decision-making. Nevertheless, solving knowledge challenges
requires interdisciplinary coordination, critical human judgment, and a values-based
approach to Al deployment.

Value: This editorial provides a comprehensive overview of the fragmented nature of
knowledge in the 21st century and highlights how Al can contribute meaningfully to
knowledge equity, accessibility, and interdisciplinary innovation. It offers valuable
guidance to researchers, educators, and policymakers interested in the future of
knowledge systems in an Al-augmented world.

Keywords: Knowledge Fragmentation, Artificial Intelligence (Al), Interdisciplinary
Knowledge Integration, Cognitive Accessibility, Knowledge Organization and
Dissemination


https://doi.org/10.22034/jkrs.1999.19564
https://jkrs.tabrizu.ac.ir/article_19564.html?lang=en

Journal of —
Knowledge- |8
Research
Studies

Journal of
Knowledge-Research
Studies (JKRS)

Vol 3
Issue 4
Serial Number 10

2024

1-Introduction

In today’s knowledge-driven society, the creation and sharing of knowledge are
fundamental to progress. Yet, effective knowledge dissemination remains a
complex endeavor influenced by numerous factors (Canestrino, Magliocca & Li
, 2022). Researchers, educators, and organizations alike face persistent challenges
in making knowledge accessible across language divides, between tacit and
explicit forms, across different cognitive levels of understanding, and between
disparate disciplines. Moreover, the transition from physical repositories of
knowledge (books, archives, human experts) to digital formats poses its own
difficulties in organization and retrieval. These multifaceted challenges hinder the
free flow of information and create “knowledge gaps” that can stall innovation
and inclusive growth. This Editor-in-Chief’s note examines several key
challenges of knowledge—ranging from language barriers to knowledge format
disparities—and explores the role of artificial intelligence (Al) in addressing
them. In highlighting these issues and potential Al-driven solutions, we
emphasize an interdisciplinary perspective: the aim is to shed light on how
technology can help bridge gaps in knowledge organization and accessibility
across different domains of research and practice.

2-Language Barriers and Linguistic Hegemony

One of the most palpable barriers to global knowledge exchange is language.
Important knowledge is often confined by linguistic boundaries. For instance,
English has become the de facto lingua franca of science, with an estimated 95%
of all scientific papers published in English despite native English speakers
constituting only about 16% of the world’s population. This dominance of a single
language in scholarly communication can limit access for non-English speakers
and bias the global knowledge ecosystem, as insights expressed in other languages
may be overlooked (Fanaian et al, 2022). Research confirms that when science is
published exclusively in one language, valuable findings risk being ignored by
international audiences and practitioners (Amano, Gonzalez-Varo, Sutherland,
2016). A study in conservation science found that over one-third of new scientific
reports were published in languages other than English, and local experts often
identified language as an obstacle to applying the latest research (Amano,
Gonzalez-Varo, Sutherland, 2016). Clearly, linguistic silos contribute to an
inequitable distribution of knowledge, where those not fluent in the dominant
language face marginalization in both contributing to and consuming scientific
information.

The implications of language barriers go beyond just readership statistics.
Language influences how knowledge is shared and understood: working in a non-
native language can impede nuanced communication and trust. In international
research teams, for example, using English as a second language has been shown
to reduce informal interactions and the sharing of tacit knowledge, ultimately
hindering collaborative innovation (Canestrino, Magliocca & Li , 2022). Thus,
monolingual communication norms not only limit who can access knowledge but
also what kind of knowledge gets shared—especially the contextual, experience-
based insights that often don’t make it into formal publications.

Advances in Al are proving instrumental in tearing down language barriers. Al-
powered translation tools are now capable of translating text and speech between
dozens of languages with increasing accuracy. For instance, neural machine
translation systems (such as Google Translate, DeepL, and others) enable near




real-time translation of research articles and conversations, helping scholars and
professionals access knowledge regardless of the original language. In scholarly
publishing, automatic translation services are being used to produce multilingual
versions of abstracts and papers, expanding the potential readership of research
findings beyond the English-speaking world (Gordon, 2024). A salient example
of Al-driven multilingual knowledge sharing is Wikipedia’s content translation
tool, which leverages machine translation to assist contributors in creating articles
in different languages. This tool has helped create over one million new
Wikipedia articles by making it easier to translate content and “close knowledge
gaps” between languages (Uzoma, 2021). Such Al systems not only increase
accessibility for non-English speakers but also encourage preservation of diverse
linguistic perspectives in global knowledge. It is worth noting that challenges
remain: Al translations can still struggle with less common languages and cultural
nuances (Gordon, 2024). Nonetheless, the trajectory is clear—Al is empowering
a move toward multilingual knowledge dissemination, mitigating the hegemony
of any single language and enabling more equitable global participation in the
knowledge economy.

3-Tacit vs. Explicit Knowledge: Capturing the Unspoken

Not all knowledge is readily written down or verbalized. Tacit knowledge refers
to the know-how, insights, and skills that people carry in their heads—often
acquired through personal experience and difficult to formally articulate (Reagan,
2025). This contrasts with explicit knowledge, which is codified and easily
communicated (for example, a written report or a database of facts). Tacit
knowledge includes things like intuition, seasoned expertise, or cultural know-
how; it is what Michael Polanyi famously meant by the assertion “we can know
more than we can tell” (Polanyi, 1966). In other words, people often possess
knowledge that they cannot fully express in words. This presents a fundamental
challenge: how can organizations and societies preserve and share crucial tacit
knowledge before it is lost? If an expert retires without adequately transferring
their hard-won experience, or if an indigenous community’s traditional practices
are not documented, that knowledge may disappear. Indeed, it is estimated that a
very large portion of employees’ knowledge in organizations is tacit and not
formally recorded. When such individuals leave, they often take this valuable
knowledge with them, creating a “brain drain” effect (Reagan, 2025). The cost of
lost tacit knowledge in businesses has been recognized as a serious risk,
prompting efforts to devise better knowledge retention strategies (Tauro, 2021).
Capturing tacit knowledge and converting it to explicit form is inherently
challenging. Classic knowledge management theories (Nonaka & Takeuchi,
1995) describe a knowledge conversion process where tacit knowledge must be
externalized (through dialogue, metaphor, documentation, etc.) to become
shareable (Farnese et al, 2019). However, such conversion is often incomplete;
tacit insights can be so context-dependent or intuitive that they resist formal
codification. Moreover, effective transfer of tacit knowledge typically requires
extensive personal contact, mentoring, or apprenticeship (Polanyi, 1966). For
example, a master craftsperson imparts skills to an apprentice through
demonstration and hands-on guidance, not just by handing over a manual. This
reliance on human-to-human transmission means tacit knowledge has historically
been slow to spread and easy to lose.
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Artificial intelligence is beginning to play a transformative role in capturing and
disseminating tacit knowledge. One way is through intelligent knowledge bases
and expert systems that learn from human decisions and discussions. For instance,
Al-driven platforms can observe how experts solve problems (via recording steps,
decisions, and explanations) and then generalize that into decision rules or
recommendations. Modern Al techniques like machine learning can detect
patterns in how experienced professionals behave—such as diagnostic paths taken
by senior doctors or troubleshooting steps by veteran engineers—and help make
that implicit know-how explicit for others to learn from. Additionally, natural
language processing (NLP) can analyze large volumes of unstructured text
(emails, support tickets, conversation transcripts) to extract pearls of wisdom that
people have shared informally, effectively surfacing tacit knowledge that was
hidden in plain sight. Al-powered knowledge graphs also contribute here: by
linking concepts, processes, and anecdotes drawn from experts, they create
structured representations of domains that include both formal facts and less
formal insights. Another burgeoning application is the use of Al assistants and
chatbots trained on organizational data—these can function as virtual mentors,
answering employees’ questions with information distilled from the company’s
collective experience (much of which might have been tacit). While Al cannot
magically read minds, it excels at processing the digital traces of tacit knowledge
that people leave behind, thereby capturing what would otherwise remain “known
by few.” Through these approaches, Al helps mitigate the risk of losing tacit
knowledge and accelerates its conversion into an explicit form that can be taught
and shared widely.

4-Cognitive Levels and Knowledge Comprehension

People vary greatly in their background knowledge and cognitive ability to
process complex information. A piece of knowledge that is obvious to an expert
might be utterly perplexing to a novice. Thus, cognitive level differences pose
another challenge: how to organize and present knowledge such that it is
understandable and useful to audiences with different levels of expertise or
education. In educational psychology, it is well documented that experts and
novices think differently. Experts do not just know more facts; they also have those
facts better organized into meaningful patterns and schemas (Persky & Robinson,
2017). An expert can quickly recognize what problem-solving strategy to use
because their knowledge is deeply structured and context-rich. Novices, by
contrast, often rely on superficial features or trial-and-error, since they lack the
refined mental models that experts have (Salkowski & Russ, 2018 ). For example,
in medicine, an experienced radiologist looking at a scan will notice subtle
anomalies and recall similar cases, whereas a medical student might only see a
jumble of unfamiliar shapes. Such differences mean that a one-size-fits-all
approach to knowledge sharing is ineffective. If information is presented with too
much jargon or implicit context (geared toward experts), novices will struggle; if
it is oversimplified (geared toward beginners), experts may find it trivial or
unhelpful. Bridging this gap requires careful translation of knowledge into
multiple levels of abstraction. Teachers often do this by scaffolding concepts—
starting with basic principles for newcomers and progressively increasing
complexity.

The cognitive gap is not only an educational concern but also affects
interdisciplinary work. A scientist from one field may be a “novice” when
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encountering concepts from another field. Thus, even among highly educated
adults, differences in cognitive frameworks can lead to miscommunication.
Ensuring that knowledge is accessible means tailoring the depth and presentation
to the audience’s cognitive level, which can be labor-intensive when done
manually (for instance, writing both a lay summary and a technical paper on the
same research).

Al technologies are increasingly being used to personalize knowledge delivery
and adjust content to different cognitive levels. In education, Al-powered
adaptive learning systems assess a learner’s current understanding and adjust the
difficulty of material accordingly. These systems can, for example, detect if a
student is struggling with a concept and then provide additional explanations or
simpler examples, mimicking the responsive feedback a human tutor would give.
Such adaptivity helps novices build up their knowledge gradually without being
overwhelmed, while also offering experts or advanced learners the ability to skip
ahead or dive into more complex aspects. Another way Al addresses cognitive-
level differences is through automated summarization and explanation tools.
Given a complex document (say a legal contract or a scientific article), Al
summarizers can produce a concise, simpler summary highlighting the main
points, which can be invaluable for non-experts who need the gist without the
intricate details. Conversely, for an expert audience, the same Al could be used to
generate a detailed, technical breakdown or to retrieve specific in-depth
information on demand. Recent large language models are particularly adept at
rephrasing information in different ways: one can prompt such an Al to “explain
this like I'm a beginner” or, alternatively, to “provide the rigorous technical
details,” and it will adjust the answer accordingly. Early studies show that Al
code-generation tools, for instance, can help novice programmers by generating
commented code and explanations from simple natural language
descriptions(Kazemitabaar et al, 2023). This not only yields a solution but teaches
the novice why and how the solution works, effectively bridging the gap between
a learner’s current cognitive level and expert-level insight. In multidisciplinary
research teams, an Al assistant could similarly act as an intermediary, clarifying
terminology and concepts from one field for collaborators in another. By
dynamically tailoring knowledge to the user’s cognitive context, Al has the
potential to make learning and cross-disciplinary communication more efficient
and effective.

5-Structured vs. Unstructured Knowledge

Modern organizations and research enterprises are awash in data and documents.
However, much of this knowledge trove is unstructured, meaning it is not
organized in predefined schemas or databases. Emails, free-text reports, web
pages, scientific literature, audio recordings, and videos are all examples of
unstructured or semi-structured knowledge sources. Estimates suggest that 80—
90% of all data generated is unstructured (Smith et al, 2019), which presents a
huge challenge for knowledge management. Unlike structured data (which might
live in neatly labeled spreadsheet columns or relational databases), unstructured
knowledge does not conform to a uniform format, making it difficult to search,
retrieve, or aggregate. A researcher trying to find connections between disparate
studies, or a policy analyst sifting through years of PDF reports, might miss
critical insights simply because the information is not indexed or linked in any
systematic way. The consequence is that organizations often fail to take advantage
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of the majority of their knowledge: in one survey, only 18% of organizations
reported being able to effectively utilize their unstructured data (Smith et al,
2019). Important insights may remain “hidden” in plain text or multimedia until
someone manually reads and interprets them, leading to inefficiencies and
knowledge gaps.

Another dimension of this challenge is the distinction between data and
knowledge. We collect massive amounts of raw data (e.g. sensor readings, user
logs), but transforming that into meaningful knowledge (patterns, actionable
information) is non-trivial. Unstructured data, in particular, is sometimes likened
to “dark matter” — it contains immense value that is often untapped because
traditional tools struggle to parse nuance, context, and meaning from it. This is
where the emerging field of knowledge engineering intersects with Al: how can
we impose structure on the chaos, extracting facts and relationships
automatically?

Al is a game-changer for handling unstructured knowledge. Through techniques
in natural language processing and machine learning, Al systems can read and
interpret vast amounts of text, audio, and image data, essentially turning
unstructured content into structured, queryable knowledge. A prime example is
the development of knowledge graphs. These are networks of entities (like people,
places, concepts) linked by relationships, which are often built by Al algorithms
digesting unstructured sources. One famous case is Google’s Knowledge Graph,
which was built to help the search engine understand “things, not strings.” Upon
its launch, it contained over 500 million objects and 3.5 billion facts gleaned from
sources like text on the web (Singhal, 2012) — a testament to AI’s ability to
organize unstructured information at scale. Such knowledge graphs enable users
to retrieve answers (e.g., “What is the capital of X country?” or “Who discovered
Y phenomenon?”) without having to comb through documents, because the Al
has already done the work of structuring those facts.

Beyond knowledge graphs, Al-powered text mining and entity extraction tools
are widely used in domains like healthcare and law to pull structured insights from
unstructured records. For example, an Al system can go through thousands of
clinical notes and automatically extract patient symptoms, diagnoses, and
treatments, aggregating them into a database for analysis. In doing so, it
transforms free text into a structured form that supports querying and knowledge
discovery. Similarly, Al can listen to recorded meetings or lectures and produce
transcripts with key topics identified, or analyze support call recordings to identify
frequent customer problems. Modern deep learning models are capable of
understanding context and semantics to a remarkable degree — they do not simply
search for keywords, but can infer that “Dr. Smith treated 100 patients with
condition Z” is a relationship between a person, an action, and a disease. By
automating the structuring of knowledge, Al vastly expands our ability to manage
and exploit information. What used to be “locked” in unstructured form becomes
part of an integrated knowledge base. Consequently, researchers can uncover
connections across papers, businesses can glean trends from customer feedback,
and governments can integrate information across silos — all with far less manual
effort than before. In short, Al is turning the information overload from a bug into
a feature: the more unstructured data available, the more these systems have to
learn from, continually enriching the organized body of knowledge accessible to
humans.



6-Digital Literacy and Coding as New L.iteracy

As knowledge has moved into digital formats, a new kind of barrier has emerged:
the technical skills required to navigate and manipulate digital knowledge
systems. Coding literacy — the ability to understand and use programming and
data tools — has become increasingly important in many fields. Today, in the
majority of professions, workers are expected to interface with data or automated
systems; in fact, roughly 90% of jobs in the near future will require some level of
digital skills. However, the specialized nature of coding and data analysis means
that many people feel alienated from these tasks. Programming has traditionally
been seen as an esoteric skill set, mastered by a relatively small subset of the
population. This creates a knowledge accessibility issue: those who cannot code
are at a disadvantage in accessing data-driven insights or customizing the tools
they use. For example, a public health expert might have valuable domain
knowledge but could struggle to analyze a large health dataset without a
programmer’s help; a historian might want to search digital archives in
sophisticated ways (like text-mining historical newspapers) but lack the scripting
skills to do so. The result is a kind of digital divide within knowledge work itself,
where the inability to “speak the language” of computers (i.e., code) can impede
one’s ability to fully participate in the analysis and creation of knowledge in the
digital realm.

To address this, there has been a growing movement toward promoting coding
education and also toward developing no-code or low-code tools. The idea is that
basic programming competence should become as common as basic literacy and
numeracy. While these educational efforts are ongoing, many current knowledge
workers remain uncomfortable with coding, effectively creating a class of “read-
only” users of digital knowledge who cannot easily become creators or modifiers
of it.

Al is lowering the barrier to digital literacy through tools that allow people to
interact with complex systems in more natural ways. One notable development is
the rise of natural language interfaces for databases and software. Instead of
writing SQL queries or scripts, users can now ask questions in plain English (or
other languages) and get results. For example, an Al system can interpret a query
like “Show me the trend of sales in Europe over the past 5 years” and
automatically generate the necessary database commands behind the scenes,
returning a chart or answer to the user. This empowers individuals who lack
formal programming training to directly extract knowledge from data. Research
prototypes and commercial systems in this space have shown that non-technical
users can achieve accuracy comparable to manual querying for many routine
tasks, thus bridging the gap between intent and implementation when working
with data.

Another breakthrough is Al-assisted coding. Tools such as OpenAl’s Codex (the
model behind GitHub’s Copilot) can translate natural language descriptions into
actual code in various programming languages. This means a scientist could
describe what they want (“simulate an epidemic model with these parameters”)
and the Al will attempt to produce a working code snippet to do it. In educational
settings, as one study demonstrated, novice programmers who had access to an
Al code generator were able to complete programming tasks more successfully
and with less frustration (Kazemitabaar et al, 2023). Importantly, these learners
showed no loss in their ability to understand and modify code, alleviating fears
that Al assistance would make them too dependent. Thus, Al can act as a mentor
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or pair-programmer, allowing beginners to progress faster and focus on logic and
creativity rather than syntax errors. For professionals, Al coding assistants
dramatically speed up development by handling boilerplate code or suggesting
how to implement a given function, effectively democratizing some aspects of
software creation.

Beyond coding, Al is enhancing digital literacy by providing context-aware help
and tutorials on demand. Intelligent chatbots can guide users through using
complex software, answer questions about features, or even automate multi-step
processes at a simple request. This turns what might have been a steep learning
curve into a guided experience. In summary, Al is helping to make the digital
world more accessible by allowing humans to communicate with computers on
human terms. By doing so, it reduces the necessity for everyone to learn the
intricacies of programming languages in order to manipulate knowledge and data.
In the long run, this trend may redefine what “coding literacy” means—shifting it
from writing code to effectively leveraging Al tools that write code, thereby
including more people in the circle of those who can actively craft and query
digital knowledge.

7-Disciplinary Silos and Interdisciplinary Integration

The specialization of knowledge into academic and professional disciplines has
yielded deep expertise within fields, but it has also led to siloed knowledge that
can be difficult to integrate. Each discipline develops its own jargon, methods,
and theoretical frameworks, which can pose barriers to outsiders. As a result,
solutions or insights discovered in one domain might remain unknown to
practitioners in another who face a related problem. This fragmentation is evident
in research: academics predominantly communicate with peers in their own field,
attend discipline-specific conferences, and publish in specialized journals (Harley
et al, 2010). While this fosters depth, it limits breadth—important knowledge
often fails to travel laterally across fields. For example, an economist might not
be aware of a useful statistical model developed in ecology, or a medical
researcher might miss engineering advances in sensor technology that could apply
to healthcare. The lack of integration not only slows innovation at the
intersections of fields but can lead to duplication of effort and knowledge gaps
where no one discipline fully addresses a complex issue. Grand challenges like
climate change or public health crises starkly highlight the need for
interdisciplinary knowledge sharing; yet, institutional structures and human
cognitive comfort zones still favor staying within silos.

Another aspect of this issue is within large organizations or governments, where
departments can become silos of expertise. Knowledge may not flow freely
between, say, the engineering division and the marketing division of a company,
or between different governmental agencies, because of differences in culture and
terminology (the classic “language” of each silo). Overcoming these barriers
requires translating knowledge into a common understanding or building
networks that encourage cross-pollination of ideas.

Al offers tools to bridge disciplinary divides by acting as an intermediary and
integrator of knowledge. One way this happens is through semantic analysis and
linking of concepts across literature from different fields. Al systems can ingest
millions of publications from diverse domains and find connections that no single
researcher could easily spot. For instance, an Al literature review tool might detect
that a mathematical technique used in computational linguistics could also apply



to genetics, based on similar data patterns described in the texts. Such pattern-
finding can suggest fruitful interdisciplinary collaborations or knowledge
transfers. In fact, there are Al-based recommendation systems for scientists that
propose relevant papers outside a researcher’s usual field, effectively expanding
their awareness beyond their silo. By organizing knowledge semantically rather
than by discipline, Al enables a more interdisciplinary view on demand: a user
can query a topic (e.g., “sustainable energy storage”) and get integrated
information drawing from chemistry, engineering, economics, and policy,
synthesized in one place.

Large language models like GPT are particularly promising in this integrative
role. Because they are trained on broad swaths of the internet and literature, they
embed knowledge from many domains in a single model. This means one can ask
a multi-faceted question, and the Al can draw on relevant knowledge from any
pertinent field that it has seen. For example, one could ask, “How might insights
from psychology improve cybersecurity training?”” and an Al could produce an
answer weaving together concepts from both disciplines — something a specialist
in one domain might not do as readily. This ability to blend domains can stimulate
new ideas and lower the barrier to interdisciplinary thinking.

Moreover, Al-driven platforms are now helping manage research knowledge by
identifying “knowledge gaps” that lie at the intersection of fields (Harley et al,
2010). By analyzing the landscape of what is studied (and what isn’t), Al can
highlight areas that would benefit from cross-disciplinary inquiry. In a sense, Al
can serve as a meta-researcher, mapping the siloed structure of knowledge and
pointing out bridges.

In practical collaboration settings, Al-powered translation (in a broader sense) can
convert specialist jargon into lay terms and vice versa, facilitating communication
among experts from different backgrounds. For example, an Al assistant in a
project meeting could paraphrase a statistician’s technical explanation in terms an
operations manager can grasp, and then convert the manager’s feedback into
precise technical suggestions — acting like a real-time mediator. While such use-
cases are emerging, they illustrate the potential of Al as an “interdisciplinary
collaborator.” As one commentary posed: can Al overcome siloed knowledge or
even help unify disparate disciplines by correlating their insights? The early signs
are encouraging that Al can at least make the borders between silos more
permeable. By doing so, it accelerates the synthesis of knowledge needed to tackle
complex problems that don’t fit neatly in one box.

8-Physical Archives vs. Digital Knowledge Repositories

A subtler, but important challenge in knowledge management is the divide
between knowledge preserved in physical forms and knowledge in digital form.
For centuries, the primary repositories of human knowledge were physical:
libraries full of books and journals, archives of documents, museums of artifacts,
and, indeed, human experts themselves as “living libraries.” Today, a vast amount
of this legacy knowledge has not yet been digitized, meaning it is not easily
searchable or accessible to the global community. At the same time, newly
generated knowledge is overwhelmingly born-digital. This dichotomy creates a
risk: knowledge that remains locked in physical format can become invisible or
underutilized in the digital age. Imagine the wealth of information in handwritten
letters, analog photographs, or out-of-print publications — if they are not digitized
and indexed, researchers might simply not know they exist. For knowledge equity
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and preservation, bridging physical and digital is essential. Efforts are underway
worldwide to digitize archives and cultural heritage; for example, UNESCO has
initiatives to scan and inventory historical documents and make them available
online (UNESCO, 2023). Such projects highlight that digitization is key to
making archival materials accessible to a wider audience. When the UNESCO
Venice archives, which contain decades of restoration project documents, were
digitized and put into an online database, it transformed a previously
“undisclosed” trove into an open resource for researchers globally. The process is
ongoing — tens of millions of pages, records, and artifacts around the world still
await digitization.

The challenge is not just scanning or transcribing content, but also organizing it.
A scanned book is only as useful as the ability to find information within it. Hence,
physical-to-digital conversion must be accompanied by metadata tagging, OCR
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Until that happens, there remains a gap: someone physically present at an archive
or library might access knowledge that a digital researcher cannot, and vice versa.
Additionally, certain forms of knowledge are inherently physical or experiential
(a sculpture, a painting, a piece of machinery in operation). Capturing these in
digital form (through 3D scans, video, simulation data, etc.) is another frontier to
ensure that “physical knowledge” can flow into the digital knowledge network.
Al technologies are accelerating the integration of physical knowledge into the
digital realm. In the realm of digitization, Al-powered OCR and image
recognition have dramatically improved our ability to convert printed text and
even handwritten documents into machine-readable form with high accuracy.
This means historical manuscripts, once digitized, can be automatically
transcribed and indexed by Al, making them keyword searchable as if they were
born-digital documents. For example, national libraries have used Al OCR on
newspapers from the 1800s, enabling historians to search those archives by
keyword — a task that would have been impossibly time-consuming manually. Al
can also enhance poor-quality scans, decipher old fonts, and even reconstruct
missing pieces of text by learning from context, thus overcoming physical
degradation issues that often plague archives.

Beyond text, Al excels at tagging and organizing images, audio, and video, which
is crucial when digitizing non-textual knowledge. A large photo archive can be
analyzed by computer vision to identify objects, locations, or people in the
images, automatically generating metadata (e.g., “contains a steam locomotive”
or “city skyline at night”) that makes the collection far more navigable. Similarly,
audio archives (like oral histories or decades of radio broadcasts) can be
transcribed with speech-to-text Al, and then indexed or translated, bringing their
content to light. By doing so, Al turns raw digital copies into structured,
connectable knowledge. For instance, an Al might link a digitized museum
artifact to related documents or images (linking a scanned inventor’s notebook to
a photo of the machine he built to a modern article citing that invention), thus
weaving physical and digital knowledge together in a meaningful network.

Al is also aiding the preservation of knowledge that is primarily physical or tacit
through simulation and modeling. Consider traditional craftsmanship techniques
that exist as embodied knowledge in artisans: projects now use motion capture
and Al to record craftspeople’s movements and techniques, creating digital
instructional knowledge that can be passed to future generations. In cultural
heritage, Al-driven virtual reality experiences allow people to “visit” historical



sites or handle virtual replicas of artifacts, democratizing access to knowledge
that once required physical presence.

In summary, Al acts as a force multiplier in the grand archival effort to ensure no
knowledge is left behind in the analog world. Organizations like UNESCO
recognize that making archival materials accessible through digitization provides
a foundation for new research and education (UNESCO, 2023). As Al continues
to improve, we can expect even more sophisticated integration—perhaps one day
a researcher will query an Al system and get results that include insights from a
16th-century diary, a 1960s experimental film, and a current-day dataset, all
seamlessly interwoven. In doing so, Al helps fulfill the promise that the digital
knowledge ecosystem encompasses the full heritage of human knowledge, past
and present, physical and digital.

9-Conclusion: Toward a More Accessible and Interconnected Knowledge
Ecosystem

The challenges surveyed above—Ilinguistic barriers, tacit vs. explicit knowledge,
cognitive level differences, unstructured data overload, coding literacy gaps,
disciplinary silos, and the physical-to-digital divide—paint a picture of a
fragmented knowledge landscape. These fractures in the ecosystem of knowledge
limit our collective ability to learn, innovate, and make evidence-based decisions
across society. Encouragingly, developments in artificial intelligence are
providing powerful tools to mend these fractures. AI’s strength in pattern
recognition, language processing, and scalability directly addresses many of the
pain points in knowledge organization and accessibility. It offers real-world
solutions: translating a scientific article so it can be read by practitioners in
another country, capturing an expert’s intuition in a model that can guide novices,
personalizing education, extracting key facts from mountains of text, simplifying
human-computer interaction, linking research across domains, and preserving
historical archives for the future. In essence, Al acts as both a bridge and an
amplifier—bridging gaps between languages, between implicit and explicit,
between fields; and amplifying our capacity to find and disseminate information.
It is important to approach these innovations with thoughtful consideration. The
role of Al is not to replace human judgment or the value of diverse human
perspectives, but to augment them. For example, while Al can greatly assist in
translation and summarization, we must remain aware of biases and ensure human
oversight, especially in critical contexts. Likewise, breaking down silos using Al
requires mindful curation to avoid shallow synthesis; interdisciplinary integration
should still respect the depth of each discipline. The promise, however, is
undeniable. We are already seeing cross-disciplinary research being accelerated
by Al suggestions, and previously inaccessible knowledge reaching new
audiences via Al-driven platforms. In academic publishing, editorial workflows
enriched with Al are helping to flag relevant literature across languages and
recommend reviewers from different fields, subtly encouraging a more
interdisciplinary and inclusive approach.

From an interdisciplinary standpoint, the convergence of Al with fields like
information science, linguistics, cognitive science, and sociology is notable. It
takes such a convergence to tackle the inherently interdisciplinary problem of
knowledge organization. The Journal of Knowledge-Research Studies stands at
this crossroads, observing how insights from computer science and Al can
synergize with insights from social sciences and humanities to create a more
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democratic knowledge infrastructure. For instance, understanding how humans
trust information (a psychology and sociology concern) is vital when deploying
an Al system to deliver knowledge—users must be equipped to evaluate Al-
provided information critically. Similarly, linguistic diversity research informs
how we deploy multilingual Al models. Thus, solving knowledge challenges is
not the province of Al alone, but a collaborative endeavor where Al is a key
enabler.

In conclusion, we are moving toward a future where knowledge can flow more
freely across traditional boundaries. A researcher in a remote corner of the world
can access cutting-edge findings in her native language; a retiring engineer’s
expertise lives on as an Al advisory system for the next generation; a policymaker
without technical training can query data and get intelligible answers; and a
student can explore connections between art and physics with the help of an Al
tutor that draws from both domains. These scenarios exemplify knowledge
without borders, facilitated by Al. The challenges of knowledge are far from
completely solved—indeed, each solution brings new questions. But the
trajectory is hopeful: with prudent development and interdisciplinary
collaboration, Al can help realize a more inclusive, well-organized, and insightful
global knowledge society. It is an exciting time for knowledge research, as we
witness technology turning long-standing “walls” into bridges, and we must guide
this progress with wisdom, ethics, and a commitment to the common good.
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