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Abstract

The study aims to establish a comprehensive framework aligning institutional governance,
pedagogical theories, and teaching practice for the sustainable adoption of Al-facilitated
digital representatives of human instructors in higher education videos within universities.
The study employs a systemic qualitative approach and grounded theory principles to
analyze administrative/legal documents and academic publications. The methodology
includes source searching and screening, automated text analysis using the Lexalytics tool,
clustering and thematic interpretation of the findings, and a subsequent discussion of the
emerging perspectives. Following the analysis of international /supranational /national reg-
ulations, the findings reveal a significant regulatory gap for humans’ digital representatives
in educational videos and suggest a governance baseline for tailored institutional guidelines
that address data protection, copyright, and ethical compliance. Theoretically, the study
synthesizes evidence-informed educational theories and concepts to form a robust theoreti-
cal foundation for using humans’ digital representatives in higher education instructional
videos and identifies constructivism, student-centered personalized learning, multimodal
multimedia-based learning principles, smart and flipped classrooms, and post-digital
relations pedagogy as crucial foundational concepts. The findings suggest a thematic tax-
onomy that outlines diverse digital representative types, their varying efficiency based on
knowledge and course type, and university community attitudes highlighting benefits and
challenges. The overall contribution of this research lies in an integrated interdisciplinary
framework—including the legal context, pedagogical theory, and promising practices—that
guides the responsible use of digital human representatives in higher education videos.

Keywords: higher education; Al-enhanced didactics; educational videos; digital twins
of lecturers

1. Introduction

The advancement of artificial intelligence (Al) is reshaping the educational landscape,
with new tools altering how teaching is designed, delivered, and scaled. Both policy-makers
and researchers acknowledge the intersection of Al and the sustainable development
goals and view the Al phenomenon as an “operationalizing technology for a sustainable
future” [1], within which digital representatives of human teachers and lectures have
emerged as an emphasized element in sustainability and cross-sector growth [2] and
as a salient innovation for potential implications for SDG 4 (quality education, equity,
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and access), SDG 9 (innovation and sustainable technological progress), and institutional
resource efficiency.

With reference to the above, performing as the foundational systems for the global
sustainable development, higher education institutions require both empirical inves-
tigation and theoretical revision of pedagogical foundations, policies, and practices.
Among various innovations, Al-facilitated digital representatives of humans (instruc-
tors/teachers/lecturers) have emerged as a significant development within educational
practices. This phenomenon encompasses digital avatars of human teachers and humanoid
animated teachers [3], Al chat bots for educational support [4], Al-generated pedagogical
agents [5], Al as humanized agents [6], pedagogical Al conversational agents [7], synthetic
humanlike spokespersons [8], and Al avatars as digital humans produced based on videos
of real human behavior [9].

The benefits of integrating Al lecturers are acknowledged across sectors, including
both business [8,10,11] and education [12-14]. Academia [15] suggests the consideration of
digital teachers from economic and social reasons, including the global teacher shortage,
increase in student enrollment, and the global character of learning [16]. Researchers have
identified the potential contribution of digital twins to enhance programming instruction
and to inform educational planning [17]. Scholars also advocate for a next-generation
university learning architecture predicted on the digital twins’ integration into the campus
environment; their work also tends to emphasize operational and technological issues [18].

However, institutions are approaching this technology in classroom settings with
caution [19]. Policy-makers and practitioners note a regulatory gap for digital twins’
cross-sectoral advancement [20,21], which extends to the educational sector and makes
institutions implement digital twins in an ad hoc manner. Normative dimensions of Al-
facilitated digital representatives of human identity, consent, authorship, and labor rules
invite a shift from purely epistemic considerations to both a tailored and nationally adopted
legal framework and tangible societal implications [22]. Educators emphasize that, as of
2025, higher education encompasses a range of instructional approaches incorporating
generative Al and digital twins that are often treated in fragmented isolated ways outside
institutional policy [23] and utilized without a comprehensive theoretical background [24].
Scholars call for a comprehensive theoretical scaffold within the theory of education to
guide the integration of Al-facilitated representatives of human teachers into institutional
architectures [25]. Importantly, empirical classroom evidence indicates that students con-
tinue to value authentic human interaction alongside digital tools for learning [25-27].

In sum, although Al-facilitated representatives of humans are widely heralded for
their potential to advance sustainability goals and enrich educational practice, the field
faces critical gaps.

Given the above, the present research aims to provide a comprehensive framework
that integrates institutional governance, educational theory, and learning/teaching prac-
tices to support the sustainable adoption of digital representations of human lecturers in
educational videos. This framework seeks to lay the foundations for a holistic, safe, equi-
table, and pedagogically coherent implementation of this phenomenon within university
settings. To accomplish this objective, the research addresses the following tasks:

(1) Mapping existing international /supranational /national regulations to derive an in-
stitutional governance baseline for using humans’ digital representatives in higher
education instructional videos;

(2) Synthesizing evidence-informed educational theories and concepts to form a robust
theoretical foundation for using humans’ digital representatives in higher education
instructional videos;
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(3) Systematizing current institutional practices into a taxonomy of themes discussed
within current empirical studies on humans’ digital representatives in higher educa-
tion instructional videos.

2. Materials and Methods

The study integrates theoretical and empirical studies and employs a systematic
qualitative approach and grounded theory. This perspective has been chosen because
the qualitative research emphasizes the understanding and interpretation of individual
and collective experiences within live societal contexts. Adhering to qualitative research
traditions, this study utilizes administrative and legal documents as primary sources and
the academic publications on the theme under study as secondary sources. The analysis
is also implemented on the grounded theory principles, which assume gathering data of
documented societal perspectives and experiences to interpret them through the inducive
reasoning within up-to-date domain-specific societal contexts [28].

The methodology was structured into the following stages:

—  Search strategy and data collection;
— Document screening and selection;
—  Text pre-processing;

— Automated text analysis;

—  Thematic interpretation.

2.1. Search Strategy and Data Collection

A comprehensive search strategy was developed to collect data along several different
pathways. Considering that Al-enhanced educational videos featuring educational twins
became widely available to the public alongside GPT technologies in 2021-2022, the timeline
for search activities was defined as 2021-2025. However, the present paper references the
latest research findings that include pertinent statements and arguments.

As the first task, a diverse array of international and national sources was analyzed.
The databases of official sites of international and regional organizations (which produced
documents on the topic under consideration), namely the UN (https://documents.un.org/),
the EU (https://data.europa.eu/en), the OECD (https://data-explorer.oecd.org/), and
the ASEAN (https://asean.org/legal-instruments-database/ (accessed on 1 November
2025)), were searched. The search queries were adapted for search in the mentioned
databases and used varied combinations of the phrases “Al-facilitated representatives of
human teachers/lectures/” and “Digital twins of human teachers/lecturers” using database-
specific syntax.

The search was primarily limited to the English-language data as the dominant lan-
guage of international communication. In the case of Russia, due to the authors’ affiliation
and data relevance, materials in Russian were considered. Initially, 86 texts were found,
with reference to the UN, EU, ASEAN, and OECD policies in the field under study. The
national track sought to include elements of national laws from various countries across
different continents that are recognized as leaders in the field. Initially, 95 texts related to
Al and digital representatives/twins or avatars of humans were found.

For tasks two and three, academic research data from various countries was examined
to clarify international academic perspectives on digital representatives of humans in
educational videos. The analysis included titles and abstracts from academic sources
published between 2021 and 2025. The relevant literature was sourced from Google Scholar.
Initially, the search was conducted through the keywords “digital twins/avatars/teachers” with
the additional filters “educational/instructional videos”. The search yielded approximately
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16,900 positions in just 0.012 s. However, the advanced search through the tailored filters in
line with the research subject limited the data to 576 pieces.

2.2. Document Screening and Selection

The documents were managed using the management software Zotero 7 for Win-
dows. Duplicate records were removed using automated tools within Zotero. The authors
screened the titles and documents as well as the research publications” abstracts. Exclusion
criteria addressed documents whose provisions did not apply to Al-facilitated represen-
tatives of humans in educational settings and academic sources other than empirical and
review articles. Texts unrelated to the topic (Al tools with no reference to digital represen-
tative of humans in educational videos, videos with digital twins for training outside the
higher education settings, or purely technological issues of digital twins’ creation) were
also excluded. After removing the duplicate content, 26 texts were selected out of the initial
95, with reference to the UN, EU, ASEAN, and OECD policies. Accordingly, the initial
86 texts introducing pieces of national legal acts from North American, Latin American,
European, and Asian countries specifically addressing the topics resulted in a final list of
37 texts. Regarding the regions’ and countries” data, it should be noted that the EU Al
Act is a binding tool for all the organization members, thus representing the consolidated
approaches and practices of all EU member states. As far as the academic publications are
concerned, 187 full texts were selected for further investigation.

2.3. Text Pre-Processing

The final set of selected sources underwent a series of steps to optimize them for
automated analysis. All texts were converted into plain text (txt) format. All non-textual
elements as well as boilerplate texts (i.e., reference section) were removed. The predeter-
mined coding was applied manually and covered legal concepts and branches of law for
the document analysis, as well as educational theories and approaches, digital representa-
tives of human lecturers in videos, types of educational activities, human human attitudes
toward the phenomenon under study.

2.4. Automated Text Analysis

The texts of each track were organized into a separate text corpus. The Lexalytics
text analyzer tool (version 6.5) (https://www.lexalytics.com) was utilized for computer-
assisted text analysis, thematic coding, semantic concepts extraction, and assessment of
their frequency in the text corpus for further clustering techniques. This methodology is
commonly applied to themed data, supporting both its identification and the extraction of
meaningful content components [29].

Several Lexalytics modules and configurations were employed. The Core NLP Pipeline
was used for tokenization. Concept extraction module was employed for identifying
overarching themes and concepts. The concept weighting was configured to prioritize
noun phrases and multiword expressions with higher frequency across the corpus.

2.5. Thematic Interpretation and Validation

The automated text analysis produced a set of conceptual clusters derived from word
frequency, which served as an indicator of the relevance of respective concepts and themes.
Initially pre-determined themes were specified by grouping semantically similar concept
entities generated through automated text analysis. The English-based textual corpuses
were also analyzed through QDA Miner Lite (version 4.0) (https:/ /qda-miner-lite.software.
informer.com/4.0/) to assess the robustness of the identified themes. A high degree of
thematic overlap (>80% similarity in the top 10 concepts for documents and in the top 20
concepts for academic sources) was observed, indicating the reliability of the core findings.
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Human Rights

The thematic interpretation aimed to identify common grounds (as opposed to country-
specific features) for the first and second research tasks and to encompass evidence-based
educational practices regarding the use of humans’ digital representatives in instructional
video lecturing across countries.

The above steps enabled the authors to pinpoint key themes in line with the research tasks.

3. Findings and Interpretation

This section provides the data and the respective interpretation of each research task.

3.1. Regulatory Framework (International to National) for Using Humans’ Digital Representatives
in Higher Education Instructional Videos

The investigation of sources has resulted in the structure of interrelated clusters,
introducing key legal concepts and areas of current legislation that refer to the institutional
governance of Al-facilitated representatives of human lecturers in educational videos. The
structure is introduced in Figure 1. The percentages reflect the frequency of cluster themes
and key concepts in the analyzed sources, although these values may vary when additional
sources are examined in future studies.

* Protection of rights (100%)
* Provision of rights (96%)

967 ® Access to technology Al use (92%)

Guidelines for Al-facilitated

activities
94%

Regulations and Standards
in Education
86%

Cyber Law
97%

Civil Law and Ethical Issues
100%

Labor Law 51%

* Securing systems (96%)
¢ Govenance issues (92%)

e Data privacy (88%)
¢ Digital literacy (86%)
* Integrity (84%)

* Protecting the systems and infrastructure
(100%),
* Countering abuse (94%)

® Role of video content (100%)

* Copyrights issues (53%),
* Responsibility for digital tools use (51%)

Figure 1. Legal themes and areas forming an institutional governance baseline for the use of digital
representatives of human teachers in educational video: key legal areas and topics (authors’ data).

These key topics are traced across international, supranational, and national laws.
Table 1 illustrates how these topics are expressed in the respective documents.
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Table 1. Legal themes and areas across international, supranational, and national laws, relevant for

digital representatives of humans in educational videos: examples (Authors’ data).

Legal Theme

Examples of International and
Supranational Law

Examples of National Law (Countries are Listed in the
Alphabetical Order)

Human rights, data protection,
privacy

UN Resolution A_RES_75_176 [30]
OECD Recommendation (2019/2025) [31]
EU—GDPR (Regulation (EU) 2016/679
Directive 95/46 [2016] O] L119/1 [32]
Digital Services Act (2022) [33]
Digital Markets Act (2022) [34]

Argentina: Data Protection Act No. 25.326 (2020) [35]
China: Personal Information Protection Act (2021) [36]
Japan: Act on the Protection of Personal Information (APPI
2003/2022) [37]

Singapore: Personal Data Protection Act (PDPA 2012/2021) [38]
USA: H.R.3230—DEEP FAKES Accountability Act, Assembly Bill
No. 730 [39]

Guidelines for Al-facilitated
activities

UN Resolution A/78/1.49 [40]
OECD Recommendation (2019/2025) [31]
EU AT Act (2024) [41]

ASEAN Guide on Al Governance and
Ethics (2024) [42]

Argentine: Guia para entidades ptblicas y privadas en materia de
Transparencia y Proteccion de Datos Personales para una
Inteligencia Artificial responsible (2024) [43]

China: Interim measures for the management of generative
artificial intelligence services (2023) [44]

Singapore: Guidelines on Securing Al Systems (2024) [45], Guide
on Synthetic Data Generation (2024) [46], Model AI Governance
Framework for Generative Al (2024) [47]

Japan: Report of the Study Group on Utilization of Metaverse,
etc., for the Web3 Era (2023) [48], Act on Promotion of Research
and Development, and Utilization of Al-Related Technologies
(2025) [49]

Regulations and Standards in
Education

UN Resolution A/RES/78/213 [50]
UNESCO Al competency framework for
students and teachers (2024) [51]
Directive 2010/13/EU [52]
Directive 2011/92/EU [53]

Argentine: Régimen Juridico applicable para el uso responsible
de la intelegencia artificial en la Republica Argentina (2024) [54]
Australia: Gen Al strategies for Australian higher education
(2024) [55]

China:a) Interim Measures for the Management of Generative
Artificial Intelligence Services (2023) [44]
b)Empowerment Initiative to Promote the Deep Integration of
Intelligent Technology with Education Teaching and Scientific
Research (2024) [56]

Japan: Report of the Study Group on Utilization of Metaverse,
etc., for the Web3 Era (2023) [48]

Russia: Art. 16 of the Law on Education (2012/2025) [57]
USA: H.R.3230—DEEP FAKES Accountability Act, Assembly Bill
No. 730 [39]

Cyber Law, protecting the
systems and infrastructure, for
countering abuse

UN Resolution A/RES/77/150 [58]
OECD Recommendation (2019/2025) [31]
EU Digital Services Act (2022) [33]
EU Digital Markets Act (2022) [34]

China: Measures for Identifying Artificial Intelligence-Generated
Synthetic Content (2025) [59]

Japan: Act on Promotion of Research and Development, and
Utilization of Al-Related Technologies (2025) [49]
Singapore: Guide on Synthetic Data Generation (2024) [46],
Protection from Online Falsehoods and Manipulation Act
(POFMA, 2019) [60]

USA:SECTION 5-302 (2025). New York Law. Contracts for the
creation and use of digital replicas [61]

Civil Law and ethical issues

UN Resolution A/78/1..49 [40]
OECD Recommendation (2019/2025) [31]
Directive 2005/29/EU (2005) [62]
Directive 2011/83/EU (2011) [63]
ASEAN Guide on Al Governance and
Ethics (2024) [42]

China: Interim measures for the management of generative
artificial intelligence services (2023) [44]
Data Security Act (2021) [64], Personal Information Protection Act
(2021) [36]

Japan: Act on Promotion of Research and Development, and
Utilization of Al-Related Technologies (2025) [49]; Report of
Japanese Interior Ministry Report on the Study and Analysis of
Future Opportunities and Problems of Virtual Space (2020) [65]
Russia: Articles 152.1, 152.2, 1259, 1477, 1481 of the Russian Civil
Code [66]

Singapore: Protection from Online Falsehoods and Manipulation
Act (POEMA, 2019) [60]
USA—H.R.3230—DEEP FAKES Accountability Act, Assembly
Bill No. 730 [39]

Labor Law and responsibility
for digital tools use

OECD Recommendation (2019/2025) [31]
EU Technology Report No. 1 (2019) [67]
EU Guidelines 02/2021 (2021) [68]
EU Guideline 3/2022 (2022) [69]

EU Guideline 05/2022 (2023) [70]

China: Interim Measures for the Management of Generative
Artificial Intelligence Services (2023) [44]; Measures for
Identifying Artificial
Intelligence-Generated Synthetic Content (2025) [59]
Japan: Report on the study and analysis of future opportunities
and problems of virtual space (2020) [64]

Act on Promotion of Research and Development, and Utilization
of Al-Related Technologies (2025) [49]

USA: SECTION 5-302 (2025). Contracts for the creation and use of
digital replicas [61]
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The analysis of the materials has revealed that no single, comprehensive legal act
or document specifically regulating the production and use of digital representatives of
humans in educational settings—whether in general or in relation to videos in particular—
exists at the international, supranational (regional), or national levels across continents and
countries. The respective rules concerning the production and use of digital representatives
of humans in educational videos are mapped within more general regulations. Some data
and examples to support this thesis are introduced below.

International requlations include guidelines and principles established by the UN that
cover a number of areas related to the research themes, including the following;:

—  Protection and privacy policies for the Secretariat, the UN internal law [71];

— Principles of Al safe and ethical use and requirements for Al responsible use for
developers and operators [72];

— Human privacy protection [30];

— Issues of quality education and digital literacy [58];

— Human rights protection amid digitalization, including issues related to women’s
access to technologies and STEM education [50];

— Enhanced access to the internet, inclusion and increasing investment in ICT R&D [40];

— Al competency frameworks for teachers and students regarding Al capacity awareness
and the meaningful use of Al technologies [51].

Another example of an international approach is provided by the OECD through its
Recommendation of the Council on Artificial Intelligence [31], which adopts a comprehen-
sive perspective and underscores human rights and privacy protection, the “responsible
stewardship of trustworthy Al”, the promotion of “safe, fair, legal sharing of data”, the
development of “human capacity”, and the enhancement of “social dialogue”.

The supranational (regional) level also reveals practices of a generalized approach to the
phenomenon under study.

The EU is developing a regulatory framework that covers the use of Al and digital twins,
with an emphasis on human rights and digital security. Regulation (EU) 2016/679 [32]
safeguards individuals’ personal data and applies to data controllers and processors,
irrespective of where the processing takes place. The data subject has the right to access,
delete (particularly in relation to virtual environments involving avatars or deepfake),
choose profiling options, correct data, restrict processing, and object to processing. The
Digital Services Act [33] and the Digital Markets Act [34] require metaverse operators
to protect personal data, remove illegal content, disclose online advertising, and ensure
technical interoperability and third-party access to data. Data governance frameworks,
Including the Data Act [73], establish cybersecurity by logging who can access and control
the data and by affirming the users’ right to access and manage the information they
generate. Directive 2005/29/EC [62] tackles unfair commercial practices, while Directive
2011/83/EU [63] governs anti-competitive behavior and consumer protection within the
digital landscape. The Audiovisual Services Directive 2010/13/EU [52] and the Children’s
Rights Directive 2011/92/EU [53] apply to the protection of children, parental control,
and prohibition of destructive content. More specifically, the EU Artificial Intelligence
Act [41] sets out requirements for Al providers, including disclosure of source code, internal
procedures, and administrative liability for violations. Technology Report No. 1 [66]
specifies smart glasses issues. Guidelines 02/2021 [67] concretizes the realm of virtual
voice assistants. Guideline 05/2022 [68] focuses on facial recognition in policing. Finally,
Guideline 3/2022 [69] addresses dark patterns in the interfaces of social media platforms.
Under the integration of the above legal sources, the availability of digital avatars is strictly
regulated, but the copyright of avatars requires a focus on national legislations. The above
regulations are binding for EU member states; therefore, they provide a solid basis for
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national activities, including those related to the issues of Al-facilitated videos with digital
representatives of human lecturers. However, it seems critical to mention examples of
national legislation in this regard. For instance, Germany’s DSK guidance [74] specifically
focuses on the human oversight and a consistent consent on data usage.

Another example of regional legal practice can be found within the activities of the
Association of Southeast Asian Nations (ASEAN). The organization adopted the Guide
on Al Governance and Ethics [42], which follows generalized approaches (e.g., human
centricity, privacy and data governance, integrity) and specifies risk issues, levels of human
involvement (human-in/over/out-of-the-loop), a shared responsibility framework, and
other relevant issues. These issues do not explicitly refer to digital representatives of
humans in education, although they are relevant for the respective theme in terms of a
generalized legal framework.

National requlations specify a particular country’s vision. The research has collected
extensive country-contextualized data; the following section highlights examples of coun-
tries whose legislation demonstrates diverse approaches to the theme under study, albeit
without a systematized and comprehensive legal framework.

In the United States, as a major North American continent representative, federal laws
establish civil and criminal liability for the misuse of avatars in case of humiliation and
harassment through digital copies; intentionally causing physical harm or provoking an
armed/diplomatic conflict; fraud using identity; or interference by a foreign state or agent
in a domestic policy debate [39,75]. At the state level, the main prohibitive area is the use of
avatars for illegal pornographic content [76]. New York regulates contracts for the creation
and use of digital copies [61], and the contract is concluded without a professional lawyer
or a union. Entertainment industry unions [77] have developed provisions that include
performer consent for copying, restrictions on the use of such copies, requirements for their
storage, and proper compensation for Al-generated content. The position of trade unions
allows the use of avatars without a complete replacement of a person. However, there
is no special law regulating educational involving digital avatars at either the federal or
state level.

In Argentina, representing the Latin American continent, the use of digital avatars
in education is regulated by a combination of general rules on data protection [35]: the
Law [54] and guidance [43] on the safe use of Al jointly provide a legal basis for data pro-
cessing, ensure data minimization, and require that parents and students be informed about
the purposes of using avatars, the types of information collected, and the storage periods.
Regulators also require compliance with educational programs and ethical standards as
well as monitoring the effectiveness and impact on the educational process.

The Asian—Pacific region introduces common practices and specific approaches.

Singapore maintains a sector-specific approach to Al governance and can regulate
the use of digital avatars in education through a combination of privacy, data protection,
cybersecurity, and education standards. The core is the Personal Data Protection Act [38],
which requires explicit consent for the collection and use of students’ educational data,
restrictions on processing and storage, and the right to access and delete information. The
Guide on Synthetic Data Generation [46] ensures ethical and technical issues for Al training,
as complemented by Guidelines on Securing Al Systems [45]. Several regulations address
ethical and technical issues related to Al training, the use of generative Al in judicial and
healthcare settings, and protection against fakery and manipulation in the metaverse [60].
However, the above-mentioned acts do not contain a reference to digital twins’ technology,
thus relying on the Model AI Governance Framework for Generative Al [47].

In Japan, the use of digital avatars in education has no special legal background and is
regulated by a combination of general laws on personal information, cybersecurity, and
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intellectual property, as well as sectoral guidelines [78]. The main legal framework is the
Act on the Protection of Personal Information [37]. More specifically, with reference to
virtual reality, there are guidelines for the creation and operation of virtual reality, including
those related to the use of cultural assets for tourism purposes [79], as well as a report
by the Japanese Interior Ministry on future opportunities and challenges associated with
virtual spaces [64]. Another pool of civil law legislation regulates copyright law issues
with reference to digital representatives of humans in the metaverse. The examination of
sources reveals that Japan’s regulation tends to be permissive [48], enabling educational
institutions and teachers to employ this technology within the existing legal standards
renewed in the Act on Promotion of Research and Development, and Utilization of Al-
Related Technologies [49].

In China, the Cybersecurity Law [80] provides a general regulatory framework for
operators and users of digital technologies, focusing on the requirements to protect and
preserve original data. Interim measures for the management of generative artificial
intelligence services [44] require the legality of data for training Al and the inadmissibility
of violating intellectual property rights and illegal distribution of personal data. The Data
Security Act [64] and the Personal Information Protection Act [36] explain the procedure
for interacting with individuals when employing digital technologies; these documents can
be applied to teachers” Al-facilitated video representations. Regulation on the management
of deep synthesis of internet information services [81] can be directly applied to govern
relations regarding the use of these technologies. The Recent Measures for Identifying
Artificial Intelligence-Generated Synthetic Content [59] ensures explicit information about
synthetical content used in the data provided to audiences/clients, complimenting the
recent Empowerment Initiative to Promote the Deep Integration of Intelligent Technology
with Education Teaching and Scientific Research [56]. In sum, while a body of laws and
regulations serve as the background to regulate digital avatar technologies, there are no
specialized national norms for educational activities.

Meanwhile, against the above generalized and sector-specific rules on Al in society and
education, China’ s Empowerment Initiative to Promote the Deep Integration of Intelligent
Technology with Education Teaching and Scientific Research [56] and Australia’ s Gen Al
strategies for Australian Higher Education [55] demonstrate a tailored approach, regarding
Gen Al framework in education, which can regulate diverse Al-facilitated educational
content. This framework seems to be more tailored and thematically focused when it refers
to the digital representatives of humans in educational videos.

In Russia, standing at the crossroads of Europe and Asia, the regulation of digital
avatars is considered in two areas of civil law [65] (Articles 152.1 and 152.2): realistic images
(digital photographs, video recordings, or fine art work depicting realistic facial portraits)
and unrealistic images (including a user’s digital avatar, graphic or holographic network
representations, Al-generated characters, or digital twins employed as a communication
systems for products and their components). The legislation ensures the protection of the
rights of digital avatar owners based on the type of user (e.g., an individual or a legal entity).
For individuals, civil law protection is based on confidentiality as defined by personal
data and information laws. Ownership of a digital avatar is addressed through copyright
law [65] (Article 1259,) and through the user or license agreements of content-generating
services. For legal entities, protection involves the individualization of goods and service
marks, regulated by the Civil Code [65] (Articles 1477 and 1481, ibid). In the educational
sphere, the legislation and by-laws of the Ministry of Education and Science of the Russian
Federation are applied. Article 16 of the Law on Education [57] does not directly regulate
the use of digital twins, but it allows the use of e-learning, which, in turn, allows the use of
digital avatars in educational activities but does not provide for a complete replacement of
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Philosophical dimension
96%

the teacher. Issues of ownership and responsibility for a digital avatar are resolved at the
level of general legal norms and local acts of the educational organization.

The above evidence leads us to discuss a list of general provisions for the institutional
governance regarding the digital representatives of human teachers in educational videos.
These operate as teaching tools, virtual teachers, and interactive characters. The institutional
governance of their use in education should cover their creation, use, and protection
of student data, as well as the commercial and copyright components of the content.
Meanwhile, the respective regulations should include a number of aspects.

3.2. Evidence-Informed Theoretical Foundations for Using Humans’ Digital Representatives in
Higher Education Instructional Videos

The investigation of sources that can form the theoretical background for using digital
representatives of human teachers within higher education video settings has resulted in a
cluster structure, introduced in Figure 2.

e Ethical issues (100%)
e Constructivism (96%)
* Philosophy of Al use (92%)

Educational dimension

94%

Cognitive dimension
86%

* Human/student-centered pedagogy (96%)
® Personalized learning (92%)

* Multimodality (88%)
* Knowledge delivery
* Multimodality (84%)

Organizational dimension

® Smart classroom (81%)

(learning process
organization)
100%

Instructional tools dimenison
100%

Psychological dimension
51%

¢ Flipped classroom (72%)

* Role of video content (100%)

 Post-digital pedagogy (64%),

¢ Relational aspect (51%)

Figure 2. Theoretical dimensions for using video-based digital representatives of human lecturers:
key theories and concepts (authors’ data).

The identified clusters characterize theoretical dimensions and their concepts that
academic studies currently employ when considering the issue of Al-facilitated represen-
tatives of human lecturers in educational videos. The percentages indicate the frequency
of cluster themes and key concepts in the analyzed sources, although values may vary as
additional sources are examined in future studies.

First, it should be noted that some researchers focus on the philosophical dimension when
considering Al-facilitated tools in education. Researchers adhere to a strong philosophical
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and ethical foundation that underscore the need to respect students” identities, mental
well-being, equitable learning opportunities, and inclusiveness [82]. Further investigation
of the literature reveals that some educators consider the philosophy of constructivism as a
theoretical lens through which educational approaches to digital representatives of humans
in education are analyzed [83]. This approach allows pedagogical theory to justify the
role of digital representations of humans in accordance with the constructivism historical
paradigm, which is rooted in the following:

— Rousseau’s seminal philosophy of education articulated in Emile [84], which paved
the way to the theory of creative, individualized, and experiential learning;

—  Contributions of Dewey [85], who championed active engagement in learning;

— The heritage of Vygotsky [86], whose sociocultural theory underscored the role of
interaction in cognitive development;

—  Piaget’s school of thought [87], which highlighted the importance of developmental
stages in constructing knowledge.

Thus, by aligning constructivist, experiential, and sociocultural philosophies from
Rousseau through Dewey, Vygotsky, and Piaget, contemporary Al-facilitated representa-
tives of humans in instructional videos can be understood as technologically mediated
continuation of human-centered pedagogy within the current digitalized landscape. It
seems relevant to consider the philosophy of artificial intelligence, including learning and
exploitation of knowledge [1].

The collected data further identifies student-centered and personalized learning as key
concepts for the educational dimension to conceptualize Al-facilitated representatives of
human lecturers within contemporary pedagogy. Current academic practices use them
to ensure both academic achievement and personal development [88]. We argue that this
angle can serve as a critical element when digital representatives of human lecturers are
considered, as contemporary scholarship increasingly posits that the progression of per-
sonalized learning is inextricably linked to advancements in artificial intelligence. Kaswan
et al. [89] contend that integration of Al possesses transformative potential in configuring
instructional design by facilitating the creation of tailored educational experiences that
are meticulously attuned to the cognitive and affective needs of individual learners. Thus,
the above-mentioned concepts serve as the theoretical underpinning to underscore the
educational relevance of Al-facilitated representatives of human lecturers for enabling
finely tailored instructional experiences that respond to learners’ cognitive, emotional, and
developmental needs.

In terms the cognitive dimension, knowledge delivery and processing are key issues,
and the Al integration into education is considered through the lens of its multimodality [90]
and multimedia learning principles [91]. Scholars [92] contend that Al-facilitated tools
enhance knowledge reception and processing as they integrate several sources (unlike
the single-minded structure of traditional education, both in conventional classroom and
online environments) and ensure a tailored cognitive load management, thereby improving
learning efficacy [93]. Thus, it is timely to situate video-based Al-facilitated representatives
of human lecturers within these respective theoretical frameworks.

Regarding the organizational dimension (learning process), the empirical investiga-
tion highlights that the smart classroom concept offers a productive theoretical frame, as
it explicitly integrates physical classrooms’ social and spatial affordances with digitally
mediated learning resources and analytics. Studies show that learners appreciate smart
classrooms based on factors such as technology readiness, ease of use, social emotional
benefits, educational value, and trust [94]. Moreover, smart classrooms possess the ca-
pability to store, collect, compute, and analyze students’ data via automated assessment
technologies. This functionality enables customized tutoring for students and real-time
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feedback for teachers. As a result, smart classrooms contribute to enhanced classroom
interactions and improved management practices, ultimately fostering a more engaging
and effective learning environment [95]. Conceptually, smart classrooms function as socio-
technical ecologies.

Another track of the conceptual organization of the learning process with reference
to Al integration refers to the stages and formats of knowledge delivery. In this regard,
the empirical data reveals a notable value of the flipped classroom learning and the effec-
tiveness of video content therein [96]. Empirical studies explain that the flipped learning
system fosters students’ self-regulated learning behaviors, permits learners to engage with
introductory content at their own pace, supports personal knowledge reconstruction, and
enables students to identify issues requiring additional support from their teachers [97].

Regarding the instructional tools, the analysis has revealed a particular relevance of
video content. There is evidence that students increasingly utilize video content for learning
purposes, thus prompting educators to meet these evolving learning preferences [98]. The
international institutional vision acknowledges that current Al technologies for video
generation facilitate the conversion of presentations, websites, and text content into video
format [99]. Within this angle, scholars underline the empirically confirmed preference for
short videos instead of traditional lecture lengths. Educators acknowledge that it is timely
to consider the use of Al-generated synthesized videos, as it saves both time and money
and allows the teachers to refine and update materials in line with students’ feedback and
needs without constant re-recording [100].

While exploring the theoretical foundations of the use of Al-facilitated videos with
digital representatives of humans for instructional purposes, the collected data foregrounds
the psychological dimension of this phenomenon in terms of student-teacher interaction
issues. Some academic publications specifically focus on teacher-student interactions as
the cornerstone of modern, digitalized pedagogy [101]. Recent data confirms that student
audiences value human actors, i.e., the presence of a teacher as an instructor, the collabora-
tion among peers, and interactive relations between students and teachers over the leaning
content [102]. In addition, with reference to teacher-student collaborations within digital
settings, a growing importance of the teacher’s conversational style is underlined [103].
More specifically, empirical findings reveal that in online blended learning, learners report
higher perceptions and satisfaction when the instructor delivering the content demonstrates
social and cognitive presence [104]. These data also confirm the related aspect and relational
affordances in the use of Al-facilitated videos featuring digital human representatives for
instructional purposes.

The above findings and their interpretation confirm the timeliness of examining
digital representatives of human lecturers in synthesized videos within the theoretical
landscape of higher education and of integrating fragmented evidence into a comprehensive
theoretical background encompassing philosophical, educational, cognitive, organizational,
instructional, and psychological dimensions.

3.3. Taxonomy of Themes Discussed Within Current Empirical Studies on Humans’ Digital
Representatives in Higher Education Instructional Videos

The analysis of the materials related to the third task—examining the taxonomy of
themes discussed in current empirical studies on digital representatives of humans in
higher education instructional videos—has revealed several clusters within this domain.
The data is introduced in Figure 3. The percentages reflect the frequency of themes in the
analyzed sources, although these values may vary when additional sources are examined
in future studies.
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Technological Diversity

Digital Representatives of

Human Lecturers in Al-
Facilitated Videos

|

Relation to the Type of Efficiency and University
Knowledge, Course, and Community Attitude
Delivery Style (63%) (78%)

Figure 3. Themes discussed within current empirical studies on humans’ digital representatives in
higher education instructional videos (authors” data).

3.3.1. Technological Diversity of Digital Representatives of Human Lecturers in
Al-Facilitated Videos

Current strands of applied educational research and practice [105] employ various
technological types of digital representatives of human teachers now used in Al-facilitated
videos, including the following;:

— A digital twin of a real person, replicating the individual’s voice, appearance, and gestures;

— An avatar as a virtual image resembling a social character or a member of a particular
profession, with Al-generated personal features;

— Anavatar as a fictional character or an android-like figure, with voice and intonation
generated by a neural network or modeled after those of a well-known person;

— A cartoon-style avatar.

Such technological diversity explains why students” perceptions of different avatar
types constitute one of the key research domains. Empirical findings indicate students’
consistent preference for realistic avatars over cartoon-like ones. According to researchers,
the use of avatars exhibiting genuine behaviors holds significant promise for enhancing
teaching and learning experiences within the metaverse [106].

However, critical remarks from students mention the digital lecturers’ lack of respon-
siveness to students’ needs and inquiries, which impedes truly interactive learning. When
evaluating digital lectures, students strongly appreciate naturalness, authenticity, and
interactivity, highlighting that respective issues should be considered in terms of further
development [15]. Scholars confirm that students demonstrated a noticeable greater en-
gagement when the digital avatars appeared to be “more human-like”, which was their
preferred choice [107].

This situation seems logical to the authors of the present study, as human learners value
collaboration and communication. Students’ concerns regarding digital representatives of
lecturers’ stem from their aspiration for personalized interactions and need for flexibility
due to diverse learning styles. Therefore, the current data confirms the importance of the
digital personage’s anthropomorphism for its teaching functions. Increased responsiveness
and personalized avatars may be considered promising directions for future research.

3.3.2. Digital Representatives of Human Lecturers in Al-Facilitated Videos in Relation to
the Type of Knowledge, Course, and Delivery Style

While confirming the potential of interactive avatars for personalized and intelligent
learning [108], current studies also indicate an interdependence between the type of avatar
and the type on knowledge to be transmitted, as well as the course type [100]. Research by
Gao et al. reveals that “digital teachers with a cartoonish appearance are more effective
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for delivering explicit knowledge, whereas digital teachers with a realistic appearance
excel in conveying tacit knowledge” [109]. There is empirical evidence that audiences
who watched declarative knowledge videos featuring human avatars exhibited greater
visual engagement and attained better learning outcomes. Conversely, procedural videos
enhanced participation in lectures as well as increased emotional involvement, satisfaction,
and a sense of social presence [3]. Another study [110] shows that students consider Al
avatars suitable for tasks such as lecture delivery, where the goal is primarily information
transfer and the context relies less on the personal experiences of individual instructors.

The authors of the present study concur with scholars who argue that digital twins
are particularly valuable for the fields where experimental and hands-on competences are
highly valued and less dependent on emotionally sensitive and human-centered perspec-
tives [111], especially for applied and procedural knowledge typically imparted through
demonstration and experiential learning [112]. In contrast, such twins may not be suitable
for teaching content and activities that are more complex and require the facilitation of a
human teacher. When students believe that additional clarification is required for complex
topics and assignments, they express skepticism about an Al avatar’s ability to act as
effectively as a human would. In this case, teacher facilitation and support are preferable.
Although students typically enjoy engaging elements like the speaking avatar, vibrant
background, and interactive aspects of the online tools, there are a number of problems they
encounter, especially in areas they need to tackle in order to better master their discipline of
study [113]. Researchers analyzing avatar-mediated videos argue that Al-created instruc-
tors employing conversational techniques greatly improve socio-emotional engagement
and show a similarly positive impact on leaning activities and cognitive load compared to
human teachers [114].

The above leads the authors to argue that digital representations of lecturers in videos
can be useful for lectures on theoretically focused subjects and conceptual courses. However,
the requirements for fully operational artificial human lecturers and Al-facilitated educa-
tional videos remain a subject for further academic research and technological development.

3.3.3. University Community Attitude to Digital Representatives of Human Lecturers in
Al-Facilitated Videos

The collected data provides empirical evidence regarding students” and teachers’
positive attitude to Al-powered digital twins in educational videos due to a number of
reasons. These include the following:

— Such digital participant in the educational process can offer feedback, facilitate inter-
active discussions, customize teaching approaches, and provide contextual responses,
thereby enhancing educational management and addressing learners’ most challeng-
ing questions [115];

— “Hyper-realistic avatars enhance the sense of embodiment. . .and presence” [116];

— Al-powered interactive video avatars improve consultations in university courses and
increase the effectiveness of conveying technical info and content [117];

— Avatars can enhance cultural diversity in the classroom as students positively evaluate
avatars designed to reflect cultural nuances [118];

— Digital twins reduce the time and cost of production and support collaboration and
interaction, in contrast to learning solely from textbooks [119].

However, while highlighting the benefits of Al delivering knowledge in an immersive
way, students reflected on the following challenges:

—  The less social and personal nature of the Al-generated knowledge presenter [120].
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—  Concerns about socio-technological aspects, including the risk of Al promoting bi-
ased perspectives, providing incorrect information, and encouraging overreliance on
technology that may diminish the importance of human support and interaction [121].

—  Concerns regarding classroom administration, developmental support, technical is-
sues, reduced interpersonal collaboration, and limitations in cultivating liberal attain-
ment when instruction is mediated by a virtual teacher [5].

— Difficulties in maintaining attention, along with the absence of tone, modulation,
and physical or vocal characteristics—elements of emotional authenticity and social
capability that remain challenging for avatars to reproduce [122].

Some research reveals no notable differences in academic outcomes regarding human
and humanoid animated pedagogical avatars in video lectures [3]. Meanwhile, other
empirical data suggests that students found environments with Al avatars harder to
use [123] and reveal learners’ preference for human tutors [124].

In terms of technology, stakeholders involved in incorporating Al-facilitated videos
with digital representatives of human teachers confirm implementation costs, technological
complexity, privacy concerns, partial academic opposition to change, training needs, digital
divide, and scalability challenges [119].

In sum, researchers across geographically diverse academic communities seem to
be unanimous in their view that Al-facilitated educational videos featuring digital repre-
sentatives of human teachers must align with learning design and support educational
goals [125]. Moreover, digital twins in education should be approached from a com-
prehensive perspective that integrates legal, ethical, administrative, and pedagogical
considerations—factors that, according to the data, require a reasonable balance in their
use within educational materials [126].

4. Discussion: Academic Perspectives of Digital Representatives of
Human Teachers in Higher Education Videos

In line with the first research task, the analysis of administrative-legal data and the
identification of current gaps allows us to infer a set of general provisions for institutional
governance concerning digital representatives of human teachers in educational videos.

The first element of regulation concerns the protection of personal data (including
minimization and informed consent from parents and students) as well as mechanisms
for storing and processing personal data, rights to access, correct, and delete data, and
requirements for information system security, the confidentiality of digital avatars, and the
data associated with them.

The second element concerns copyright and related rights, including original works
and avatar materials, licenses, restrictions on copying and distribution, compliance with
contractual agreements among institutions, and suppliers and users.

The third element concerns licensing agreements (institutions’ contracts with tech-
nology providers regulate access to avatar functionality, responsibility for content, and
restrictions on commercial use) and user agreements, which may include provisions on
training, testing, and monitoring students’” behavior in the digital environment.

The fourth element includes security issues, regulating the requirements for protect-
ing the systems that control avatars, protecting the infrastructure, and countering abuse,
manipulation, and discrimination, as well as authentication protocols, data encryption, and
activity monitoring.

The fifth element concerns compliance with educational standards and ethics. All the
content and interactions with avatars must comply with educational standards, includ-
ing the principles of inclusivity, non-discrimination, and accessibility. Ethical standards
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include transparency of sources, explainability of algorithms, and responsibility for the
consequences of using avatars in education.

Such an approach enables institutions to develop internal regulations that define
responsibility for content, cases of intervention by an authorized person, actions in an
educational emergency, and requirements for educational materials transferred to the
avatar and considers the ethical and legal framework.

A specific aspect refers concerns administrative solutions that support the develop-
ment of a competency framework for teachers and students regarding the use of Al At the
current stage of legislative and administrative practice, this area only implicitly accounts
for teachers’ competencies regarding their involvement in producing Al-facilitated videos
with digital representatives of human lecturers.

In line with the second research task, the study synthesized evidence-informed educa-
tional theories and concepts to provide a comprehensive theoretical vision of Al-facilitated
videos featuring digital representatives of human teachers that

— Technologically realize the human-centered philosophy of Al use and pedagogy amid
the current digitalized landscape within the philosophical dimension;

— Provide consistent human-like interfaces that model pedagogical behaviors and
discourse patterns, personalize knowledge delivery, foster learner engagement,
and offer a controllable source of modeled expertise and instruction within the
educational dimension;

— Constitute a specific class of operational instructional content within the socio-
technical ecosystem of smart classrooms and operate as multimodal scaffolds that
align closely with the aims and mechanisms of the flipped classroom within the
organizational dimension;

— Introduce compact, focused segments of knowledge, guiding metacognitive activi-
ties of learners through pauses, summaries, and prompts for reflection within the
cognitive dimension;

— Serve as entry points for further formative educational activities within the instruc-
tional tools dimension;

— Contribute to the presence of the instructor, sustain learners’ engagement through
naturalistic voice, facial expressions, and interactive cues within the psychological
dimension.

In line with the third research task, the study has systematized current institutional
practices into a taxonomy of themes discussed within current empirical studies on humans’
digital representatives in higher education instructional videos. While considering aca-
demic community practices and attitudes toward Al-facilitated videos featuring digital
representatives of human teachers, the following aspects seem to be critical.

First, there are two contrasting visions of this technology: one positions it as a full
replacement for the human teacher—based on the assumption that traditional education
can no longer meet the digitalized expectations of contemporary learners [127]—while
the other views it not as a replacement, but as an intelligent support tool interface that
can be easily used by a non-technical educator through Al-facilitated avatar [117]. This
latter perspective is grounded in learners’ perceptions [128]. The present research shares
the standpoint of those scholars who consider that, in the contemporary era of artificial
intelligence, it is relevant to explore the phenomenon of Al instructors/teachers/lecturers
from the perspective of prioritizing humans in society [129] and argues for a substantial
human dominance in knowledge transfer through Al-facilitated videos. The empirical
academic data confirms that digital twins of human lecturers have demonstrated their
potential to complement traditional teaching methods, particularly in scenarios requiring
scalability [122]. However, their adoption must be accompanied by careful consideration
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of ethical, technical, administrative, and pedagogical factors to ensure that they enhance
rather than hinder the educational experience. Given the advantages and disadvantages,
we consider it relevant to treat Al-facilitated videos featuring digital representatives of
human lecturers as a multidimensional phenomenon that extends beyond pure technology.
We argue that it is critical to view this educational tool as one that

—  Rests on the professionalism and competence of the human teacher;

—  Relies on the expertise and intelligent capacity of the human developer of this technology;

—  Depends on its own technological capacity for self-monitoring;

— Is designed and trained to select and generate appropriate information in accordance
with the proposed and existing content.

The second point concerns socio-technological aspects. The present study recom-
mends incorporating the concepts of social presence and interaction into the discussion, as
these issues are critical for several reasons. First, we share the views of those who argue
that interactions with Al could reshape social behavior [130]. Thus, Al-facilitated videos
with digital personages could potentially change patterns regarding not only students’
engagement with their instructors but also learners” common relations and collaboration
with individuals. These alterations may, over time, impact compassion, reliability, and
views on authority. Furthermore, we consider it critical to consider the argument of those
scholars who suggest that comprehensive and complex and varied behaviors of teach-
ers might not be easily reproduced in artificial intelligence systems [131]. Individuals’
personal treats and motivations, which encompass their flexible decision making, body
language, and subtle teaching modifications, along with their experiences and preferences,
shape their behavior and responses in their surroundings, thus affecting their pathways for
knowledge sharing.

Another difficulty is the possible prejudice inherent in Al educator models [132]. To our
mind, it is essential to anticipate a possible scenario when an Al system mirrors the views
or implicit biases of a real human teacher or is influenced to act this way. Consequently,
upcoming systems should be developed in a manner that ensures fair treatment of all
learners. We admit that it is not easy to create such systems, as they frequently evolve
over time through direct engagements between the teacher and the student. Bearing in
mind the above, we strongly support the arguments of those scholars who assert that, in
such circumstances, the loss, lack, or insufficiency of social and emotional components in
educational processes can potentially impede their progress [133].

The empirical studies confirm that learners interpret the educational videos not only
as pieces of information but also as situations of social communication and actions within
societal dimensions. Following this line, in terms of pedagogical theory, we consider
it critical to bear in mind the positum of those scholars who highlight that diversified
cultural, economic, and institutional factors might affect the effectiveness of Al-driven
learning in terms of the personalized approaches to diverse learning populations [134].
Within this framework, we suggest that Al-facilitated videos with digital representatives
of teachers can be efficient when produced as customized resources tailored to specific
student communities in terms of the subject domain, institutional policies and practices,
and when incorporating a human-in-the-loop option.

5. Conclusions

Teaching in the metaverse presents a dynamic frontier for educational innovation.
Amid the many issues surrounding this phenomenon, the presence of human teachers’
digital representatives has been increasing in contemporary education, particularly in

blended and flipped learning as well as in the use of educational videos. In higher education,
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the sustainable incorporation of this phenomenon into educational settings requires an
integrated approach that combines institutional governance, academic theory, and practice.

The present study has outlined a legal baseline for developing comprehensive guide-
lines for the integration of digital representatives of human lecturers in Al-facilitated
educational videos; established a comprehensive theoretical framework to support this
integration; and systematized current learning experiences related to the use of digital
representatives of human teachers in educational videos. The findings may serve as a theo-
retical foundation for further research, as educational material for training courses on Al
use within digital didactics, and as guidance for applied activities related to Al-facilitated
course design within university curricula.

The data obtained raises questions to be explored through theoretical and applied
lenses, including the extent to which knowledge may be automated and delivered through
screen-based video; the range and format of the content that can appropriately be provided
by digital replicas of human instructors; and the types of courses and knowledge domains
that can effectively integrate videos featuring digital personages—or, conversely, those that
require human-led delivery and interaction.

Given the exponential growth of Al applications in education, integrated adminis-
trative, theoretical, and applied solutions are essential to ensure that human and artificial
intelligence complement one another. Such integration is crucial for their consistent and
coherent inclusion in the educational process and, ultimately, for supporting the sustainable
development of contemporary education.
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