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1. Introduction

Abstract

The integration of generative Al (GenAl) in education presents critical opportuni-
ties for the development and management of educational resources, enhancing
both the efficiency and effectiveness of teaching practices. However, this advance-
ment is accompanied by several challenges, including concerns regarding content
reliability, limited diversity in generated materials, inadequate customization for
diverse learning needs, inherent data biases, and complexities in system integra-
tion. This research aims to critically analyze these challenges while proposing ef-
fective strategies to optimize the utilization of GenAl in educational contexts. Pro-
posed solutions encompass the establishment of dedicated data frameworks, com-
prehensive manual content reviews, data diversification techniques, and the im-
plementation of multidimensional algorithms that accommodate varied educa-
tional demands. Additionally, strategies such as user data integration, multimodal
approaches, source tracking, bias detection mechanisms, and standardization prac-
tices are explored. Ultimately, this study underscores the transformative potential
of GenAl in fostering innovative educational practices, suggesting that its thought-
ful application can lead to substantial improvements in learning outcomes and
greater accessibility of educational resources.
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As a driving force behind the ongoing technological revolution, generative artificial intelligence (GenAl) presents trans-
formative opportunities for education, spanning innovations in teaching models, the optimization of instructional pro-
cesses, the development of educational resources, and the implementation of assessment practices. Notably, GenAl holds
distinct advantages in educational resource creation, including its capacity to aggregate vast amounts of data, refine algo-
rithmic models, and rapidly produce content. These features offer unique potential for enhancing the efficiency and ef-
fectiveness of teaching and learning. By leveraging GenAl, educators and students can create a diverse array of educa-
tional materials—ranging from lesson plans and textbooks to courseware, exercises, assessments, and feedback—thereby
unlocking new possibilities for enriching educational outcomes.

However, despite the convenience GenAl offers in resource development and management, its practical application
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faces several challenges. Chief among these concerns is the accuracy and reliability of Al-generated content, particularly
with regard to the depth and rigor required for subject-specific knowledge. Additionally, the output of GenAl may lack
sufficient diversity, personalization, and creativity, limiting its ability to accommodate students’ varied learning styles,
progression, and individual needs. Furthermore, the opaque nature of GenAlI’s content creation processes, coupled with
the risk of data biases, introduces further complexities in its educational applications. Finally, effectively integrating and
managing Al-generated resources within existing educational frameworks remains a critical challenge. This paper pro-
poses a set of counter-measures to help educators maximize the benefits of GenAl in the construction and management
of educational resources while addressing the associated challenges.

2. Benefits of GenAl in Developing and Managing Educational Resources

The benefits of GenAl in the development and management of educational resources can be articulated through four
dimensions. Firstly, GenAl operates based on extensive pre-trained models and advanced data processing capabilities.
This enables it to efficiently extract pertinent information from large datasets of educational materials, in accordance with
the deeds of educators. Consequently, it can generate textual resources, charts, exercises, and examination questions that
are congruent with specific pedagogical objectives (Wu et al., 2023). This interactive process, predicated on user prompts,
facilitates the rapid production of high-quality resources, which serve as foundational materials for instructional refer-
ences or secondary development. As a result, the cycles of resource development are significantly expedited, thereby
alleviating the workload of educators.

Secondly, by leveraging its robust natural language processing and multimodal learning capabilities, GenAl can syn-
thesize knowledge across diverse domains, including natural sciences, social sciences, and arts, to create interdisciplinary
teaching materials. The Al can conduct in-depth analyses of the core concepts and knowledge structures inherent to var-
ious disciplines, identifying both commonalities and disparities. This analytical approach equips educators with strategies
and resources conducive to interdisciplinary teaching. Such capabilities not only broaden the scope of knowledge dissem-
ination but also facilitate students’ ability to establish connections within multifaceted disciplinary frameworks, thereby
enhancing their comprehensive thinking skills.

Furthermore, GenAl employs technologies such as knowledge graphs and data mining to integrate educational re-
sources from a global context and produce localized teaching content tailored to the specific needs of diverse regions,
cultures, and languages (Rasul et al., 2023; Veluru, 2024). By utilizing its data scraping capabilities, Al can collate and
structure global educational resources, uncovering knowledge patterns and associations. It constructs multilingual
knowledge graphs and employs deep semantic analysis along with contextual understanding to recognize nuanced differ-
ences in cultural backgrounds, thus generating teaching materials that are more attuned to local requirements. This capac-
ity for customized content generation enhances the inclusivity and accessibility of educational resources on a global scale.

Lastly, GenAl possesses the ability to swiftly identify emerging trends and cutting-edge research across various disci-
plines by accessing and analyzing extensive databases, academic resources, and industry reports. Based on this contem-
porary data, Al can promptly generate or revise existing teaching resources, ensuring that the content remains aligned
with current educational paradigms. With its deep learning and adaptive capabilities, Al continuously refines its genera-
tion algorithms to meet evolving educational demands. By perpetually learning from existing educational resources and
user feedback, Al can enhance its content generation models to better align with current teaching practices and student
requirements.

3. Challenges of GenAl in Developing and Managing Educational Resources

The challenges associated with GenAl in the construction and management of educational resources are primarily mani-
fested in five aspects.

3.1 Accuracy and Reliability of Generated Content

In complex academic domains, particularly those relating to profound understanding and rigorous reasoning, GenAl may
fail to capture nuanced academic distinctions or intricate concepts. This limitation can result in content that lacks profes-
sionalism or contains factual inaccuracies. Furthermore, GenAl may encounter difficulties with highly specialized termi-
nology and complex concepts. Although Al is equipped with natural language processing capabilities, its foundational
training methods are grounded in mathematical computations and statistical learning. This may inhibit its ability to en-
capsulate the logical reasoning processes that underlie intricate knowledge, potentially leading to a deficit of rigor in the
generated content.
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Moreover, the limited availability of information sources and the outdated nature of training data hinder GenAl from
responding in real-time to emerging research and dynamic changes (Ray, 2023). In rapidly evolving academic fields, new
research findings continually emerge, while the update frequency of GenAl may not align with these developments. Con-
sequently, the generated educational resources may fail to reflect the latest academic trends. Furthermore, the outputs of
GenAl are predominantly based on statistical pattern matching and language generation rather than real-time factual ver-
ification. Even when it possesses certain information, it cannot confirm the accuracy or reliability of that information, nor
can it ascertain whether it has been contradicted by more recent research.

3.2 Insufficient Diversity and Innovation

The content generation capabilities of GenAl are frequently constrained by existing datasets and algorithmic models
(Guettala et al., 2024). This reliance on training data means that the Al is limited in its content production. If the training
data consists of numerous templated examples, the Al is likely to replicate these examples, resulting in the generation of
similar content. This dependence can lead to teaching resources that lack diversity and innovation, ultimately failing to
meet the varied needs of different disciplines, teaching scenarios, and student populations.

Additionally, while Al can generate novel combinations to a certain degree, its innovation is ultimately restricted by
its training data, which essentially amounts to imitation and reorganization of existing patterns. This limitation results in
teaching materials that may lack unique perspectives and in-depth analysis, thereby hindering the provision of a rich and
diverse learning experience for students. Furthermore, as educational theories and practices continue to evolve, resources
generated by Al may not keep pace with changing educational demands, leading to a deficiency in foresight and innova-
tion.

3.3 Inadequate Customization

Firstly, while AI can produce content based on specific user inputs, its capacity for tailored content may be inadequate
when addressing complex learning styles, interests, and backgrounds. Al often struggles to fully comprehend individual
student needs and their variations, resulting in resources that are overly generic and lacking in specificity and adaptability.
This lack of tailored content can lead to less effective utilization of educational resources, failing to adequately address
the diverse learning needs of students.

Secondly, GenAl exhibits limitations in understanding and interpreting complex contexts. Personalized education
needs not only content customization but also an understanding of factors such as students’ learning backgrounds, psy-
chological states, and progress. However, AI’s comprehension in these areas is often superficial, rendering it challenging
to conduct a comprehensive assessment of students’ personalized needs. This limitation implies that resources generated
by Al may not fully align with students’ learning habits and preferences, thereby diminishing the effectiveness of person-
alized education.

3.4 Opacity and Data Bias

Firstly, the training processes of GenAl typically involve the collection and processing of vast amounts of data; however,
this process often lacks transparency (Wach et al., 2023). Users frequently encounter difficulties in understanding the
sources, types, and specific methods of data processing employed by Al. This lack of transparency inhibits educators
from fully evaluating the quality and reliability of Al-generated teaching resources, potentially impacting teaching effec-
tiveness. If Al relies on unreliable or low-quality data, the generated content may contain factual inaccuracies or inappro-
priate material, thereby misleading students.

Secondly, data bias represents a significant challenge faced by GenAl. If the training data contains gender, racial, or
cultural biases, Al may inadvertently perpetuate these biases in its content generation (Moor et al., 2023). Such biases
can result in a lack of diversity and inclusivity in generated teaching materials, potentially reinforcing incorrect or stere-
otypical views and hindering students’ holistic development. Furthermore, although Al can produce a substantial volume
of educational resources, the output often lacks sensitivity to emotions, ethics, and cultural contexts, rendering generated
materials inappropriate or controversial in specific cultural or social settings.

3.5 Resource Management and System Integration

The outputs of GenAl frequently exist in isolated formats, which can lead to inconsistencies in data structures and formats
when integrating Al-generated educational resources into existing management systems. Current educational manage-
ment systems generally have specific data architectures and requirements that may not be directly compatible with these
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resources. This incompatibility not only complicates integration but may also result in data loss or errors, thereby affecting
the effective management and utilization of educational resources.

Furthermore, the collaborative functionality among diverse management systems is often inadequate. Numerous edu-
cational institutions employ various management systems to manage distinct types of educational resources, including
course management, assessment management, and student information management. The integration of these systems
typically relies on interfaces or application programming interfaces (APIs); however, disparities in technical architectures,
data standards, and functional designs can complicate this integration and reduce operational efficiency. The effective
management of Al-generated content necessitates a seamless flow between these systems, yet existing technological
frameworks may struggle to support such flexible integration, thereby limiting the effective utilization of Al-generated
resources.

4. Solutions of GenAl in Developing and Managing Educational Resources

To address the aforementioned challenges and enhance the efficacy of GenAl in the construction and management of
educational resources, the following five measures may be implemented.

4.1 Dedicated Data and Manual Review: Quality Assurance

Retraining Al with specialized datasets represents a crucial strategy for improving the accuracy and reliability of content
produced by GenAl. Utilizing rigorously selected datasets enables the model to better comprehend the terminology and
foundational knowledge pertinent to specific fields, thereby enhancing the professionalism of the content. Furthermore,
training with dedicated datasets allows for adjustments in output style, content structure, and specialization, thereby in-
creasing both the accuracy of generated content and the overall user experience.

Additionally, establishing a manual review mechanism can effectively rectify errors and inaccuracies in Al-generated
content. Educators and subject matter experts possess extensive professional backgrounds and experience, which enables
them to identify and correct factual inaccuracies, logical inconsistencies, or inappropriate expressions within Al-generated
materials. This review process ensures that the teaching resources produced by Al are both accurate and rigorous, thereby
guaranteeing that students receive reliable information. Moreover, during the review process, educators can optimize Al-
generated content to align with specific teaching outlines, course objectives, and learner needs. This approach not only
ensures that teaching resources meet academic standards but also enhances their relevance and educational value. Fur-
thermore, the involvement of educators and subject matter experts in content review and updates can ensure that teaching
materials reflect the latest academic advancements, allowing Al-generated content to be dynamically adjusted based on
feedback.

4.2 Data Diversification and Multidimensional Algorithms: Promoting Diversity and Innovation

Introducing data from a variety of sources, styles, and content types enables GenAl to create teaching resources that
encompass a broad range of topics. Training with diverse datasets allows the model to apply knowledge flexibly across
different contexts. For example, educational content can integrate various fields, including academia, popular science,
and literature. If Al is exclusively trained on a singular data style, the resultant content may lack diversity, failing to meet
the needs of various disciplines or student groups. By leveraging diverse data sources, GenAl systems can construct multi-
layered knowledge graphs that incorporate foundational and advanced concept networks, thereby addressing the cognitive
needs of learners at different stages of their education.

The utilization of Generative Adversarial Networks (GANs) for creative generation further enhances this approach. By
employing GANs, Al can produce entirely novel and creative teaching scenarios or cases (Goodfellow et al., 2020). By
creating various virtual scenarios, students can engage in role-playing or decision-making simulations, leading to more
innovative and interactive teaching resources. Additionally, educators can facilitate collaborative resource generation
with the GAN system, allowing students to participate actively in designing new course cases, crafting creative narratives,
or generating learning materials. This collaborative generation approach not only fosters student involvement but also
enhances creativity in the learning process.

4.3 User Data and Multimodality: Achieving Personalization and Intelligence

Integrating students’ learning data, including academic performance, homework completion, learning habits, and behav-
ioral data, allows GenAl to accurately analyze individual learning needs and weaknesses. For instance, Al can identify
specific areas of difficulty by examining a student’s error rates in particular subjects, subsequently generating
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supplemental materials or exercises that target those knowledge deficits. Additionally, Al can modify the difficulty and
content of educational resources based on the student’s learning progress and style. For example, for students who exhibit
rapid progress, Al can provide more challenging materials, whereas those requiring additional support may receive de-
tailed explanations or foundational exercises. This data-driven personalization ensures a precise alignment of teaching
resources with student requirements.

Recognizing that students possess diverse learning styles and preferences, GenAl can generate teaching content that
adapts to individual learning characteristics. For example, some learners may be visual learners who prefer to grasp com-
plex concepts through images, charts, or animations, while others may excel through textual reading or auditory explana-
tions. By analyzing students’ learning behaviors and preference data, Al can produce visual teaching resources, such as
infographics or video explanations, or offer comprehensive written explanations, thereby catering to the varied needs of
students. This personalized resource generation not only enhances student engagement but also improves learning out-
comes, allowing each student to acquire knowledge in a manner that suits them best.

4.4 Source Tracking and Bias Detection: Ensuring Transparency and Fairness

To address the issue of data source opacity, developers of GenAl can implement a robust source tracking mechanism that
enables Al to annotate the original data sources utilized during content generation. For example, automatic annotations
or references can be incorporated into generated teaching resources to display the underlying data sources. This mecha-
nism facilitates educators and students in understanding the foundational knowledge supporting the generated content,
allowing for an assessment of its authority and accuracy. Furthermore, developers can utilize reputable databases and
open resources, such as academic paper repositories and educational institutions’ resource libraries, as primary data
sources for Al training, thereby ensuring the reliability of the generated content.

In addition, incorporating data bias detection and correction mechanisms into AI models is essential for addressing
potential biases. During the content generation process, Al can automatically identify potential biases, including stereo-
types related to gender, race, or culture. Once biases are detected, Al can adjust the generated content using algorithms
or notify educators for manual intervention. Moreover, Al models can be trained to recognize and rectify biases present
in historical data, resulting in more neutral and objective educational resources.

Oversight from educators and subject matter experts is also critical in mitigating data bias issues. By integrating a
review process involving teachers or experts into the workflow of Al-generated content, potential biases can be detected
and corrected prior to distribution. For instance, educators can adjust the generated resources based on their understanding
of students and their perspectives on educational equity, thereby ensuring that the materials meet the diverse needs of
learners.

4.5 Standardization and Sharing: Enhancing Efficient Management and System Integration

In the process of resource management, discrepancies in data formats and structures among different systems often con-
tribute to compatibility issues. To mitigate this problem, standardized metadata management and data interoperability
mechanisms can be established to facilitate the smooth flow of teaching resources generated by GenAl between diverse
systems. Metadata, which encompasses the structured information used to describe teaching resources—including titles,
authors, keywords, and subject classifications—plays a crucial role in this context. By adopting internationally recognized
educational metadata standards, such as IEEE LOM or Dublin Core, resources produced by GenAl can achieve interop-
erability with various teaching management systems. This standardized metadata not only facilitates cross-platform shar-
ing of resources but also enhances the efficiency of resource retrieval and management.

The introduction of the Learning Tools Interoperability (LTI) protocol represents another significant advancement. The
LTI protocol is specifically designed for educational technology tools and effectively addresses integration challenges
between GenAl and existing teaching management systems (Rasul et al., 2023; Krauss et al., 2024). By employing LTI,
various educational tools and platforms can share data and functionalities without dependence on specific technical ar-
chitectures. For example, GenAl can seamlessly interoperate with Learning Management Systems (LMS) through the
LTI protocol, enabling educators and students to access Al-generated resources directly within existing LMS platforms
without necessitating additional technical support or complex installation processes. The implementation of LTI not only
enhances collaborative efficiency between systems but also increases the flexibility of integrating Al across multiple
platforms, thereby resolving compatibility issues in resource management.

Finally, the application of standardized API interfaces for GenAl facilitates seamless connectivity between generated
teaching resources and various existing teaching management systems (Feuerriegel et al., 2024). This interface design
allows for data sharing and interaction among systems, ensuring that teaching resources can be promptly and accurately
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imported across different platforms. For instance, when educators access content generated by GenAl through an LMS,
the standardized API guarantees that the resources are smoothly imported and seamlessly integrated with student and
course structures. The utilization of APIs not only enhances compatibility between systems but also promotes automation
in resource management, thereby reducing the likelihood of human error during operational processes.

5. Conclusion

In conclusion, GenAl holds significant potential for advancing the development and management of educational resources.
However, a key challenge remains in achieving a balance between the rapid generation of materials and addressing the
diverse, precise, and personalized needs of education. This balance can only be attained through collaborative efforts
spanning technological innovation, educational practice, and resource management.

On the technical front, optimizing generative models to produce richer, more accurate content is essential. Simultane-
ously, teachers and students, as end users, must actively engage with these technologies through feedback mechanisms,
pedagogical experimentation, and data analysis, ensuring that the capabilities and limitations of GenAl are thoroughly
understood across varied educational contexts. Moreover, educational administrators have a vital role in fostering mech-
anisms that enhance the seamless sharing and circulation of resources across departments, platforms, and institutions. By
breaking down these barriers, the co-creation, sharing, and efficient utilization of educational resources can be signifi-
cantly improved.

In practice, data-driven feedback loops will allow educators to explore GenAl’s value across different disciplines, tasks,
and instructional scenarios, identifying where human intervention or model adjustments may be necessary. This iterative
approach will enable GenAl to evolve beyond producing basic resources, ultimately generating more complex and inno-
vative content. As the technology continues to integrate more deeply into educational systems, its capacity to create high-
quality, diverse, and personalized educational materials will expand, solidifying its role in enhancing both the quality and
efficiency of education.
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