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ABSTRACT 
In the changing digital world, when it comes to modern web development, providing a unique and interactive experience 
to users is now an essential part of the its core objective. This article describes the use of Generative Artificial Intelligence 
(GenAI) and, specifically, it's coupling with Javascript to support the creation of dynamic web content that responding in 
real-time to the behavior, preferences and context of the user. We introduce a mobile first framework that combines LLMs 
and generative design algorithms to create intelligent, context-aware content on the fly– from text to images to UI 
components. As it is built on top of JavaScript, the renderer comes with a built-in capability to interact with JavaScript code 
running in the browser, allowing the client to work with content in an easier and more responsive, interactive, and scalable 
manner. We use a set of use cases and prototype implementations to show that GenAIEC enabled web applications can 
bring substantial user engagement improvements, cut down the time to produce content and ability to add adaptive and 
intelligent interfaces to the applications. Performance, ethical considerations, and suggested future deployment for real-
time web applications of GenAI are also described in the paper. 
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I. INTRODUCTION 
The prevalence of web applications and digital platforms has spawned a new era of how users engage with content 
online. In the era of personalization and responsiveness, the fixed web pages are replaced by flexible (context aware) 
user interfaces, reducing the gap between the software and its user for a personalized and smooth experience. Common 
web development methods, however, although powerful, are often based upon pre-defined templates and static CMSs 
leading to limited flexibility and scalability. To overcome such limitations, new methods, e.g., Generative Artificial 
Intelligence (GenAI), are being investigated to dynamically generate, adapt, and customize the web content 
[1].Generative AI is a subset of machine learning that works with deep learning models, specifically Generative 
Adversarial Networks (GANs), Variational Autoencoders (VAEs), and Large Language Models (LLMs), to generate new 
content (text, images, audio, etc.) that the human eye, ear, or brain can't differentiate from content created by a human 
[2]. These models have been shown to have unbelievable ability to generate coherent text, realistic images, code, and 
even interactive media, which makes them great candidates for site content generation. When integrated with client-
side scripting languages such as JavaScript, GenAI systems can be embedded directly into web interfaces to generate 
dynamic content on-the-fly and achieve an innovative change in web application development and user experience 
design [3]. 
A. Rise of Intelligent Web Interfaces 
Today's users want more than static information that just sits there – they want smart interfaces that understand them 
and their needs. Netflix, Amazon and Google are already using AI to recommend content, optimize layouts and deliver 
personalized advertising from across their platforms. But such applications rely on server-side AI modules, which in 
turn demand huge back-end infrastructure. As browsers are becoming more powerful and light AI models have also 
emerged, it is possible that GenAI could be embedded directly into the frontend via JavaScript [4]. 
As the core of interactive applications on the web, JavaScript presents a rich ecosystem to integrate AI features within. 
Low-level libraries such as TensorFlow. js, ONNX. js, or WebDNN offer the ability to run machine learning models directly 
in the browser so there is no delay and no reliance on server calls. Such a combination of JavaScript with GenAI can 
enable websites to produce on-the-fly personalized articles, product descriptions, chat messages or UI components, 
increasing user engagement & satisfaction [5]. 
B. Role of Large Language Models and Generative Frameworks 
Massive Language Models such as GPT-4, PaLM, and Claude have demonstrated previously unseen capacity at producing 
semantic and contextually meaningful content. Such models are trained on large datasets and have the capability to 
understand prompts, as well as user interaction, and input from the environment, and generate personalized output. In 
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the context of the web, LLMs can also be used to factoid style generate content snippets (e.g., FAQs, Tooltips, or even 
code snippets) to serve user queries [6]. 

 

 
Fig 1: Generative AI Applications and ethical challenges. 

Challenges of Generative AI Figure 1B depicts Generative AI Applications and the associated ethical challenges. Integrating 
such models into web applications via APIs or client-side deployment can support real-time responsiveness and 
personalization. Furthermore when fine-tuning these models on domain-related data, it can be assured that the generated 
content is in line with market needs, brand tone and user expectations. This is especially useful in e-commerce, digital 
marketing, education and content-rich applications [7]. 
C. Enhancing User Experience Through Context-Aware Content 
User Experience (UX) is a leading factor in website performance including user retention, satisfaction, and conversions. 
Context-aware dynamic content created via AI allows websites to automatically tailor the messaging, imagery, and 
structure based on the user data in real time, including location, browsing history, time of the day and user interaction 
[8].For instance, an AI-driven educational platform can create personalized explanations or quizzes according to the 
learner’s performance. Likewise, an e-commerce website can automatically create product recommendations, 
promotional banners, checkout messages etc for the given user based on the observed user behaviour and preferences. By 
integrating GenAI’s content generation functionality with JavaScript’s event based language it possible to construct clever 
components that continually adapt to the user[9]. 
D. Challenges and Opportunities 
Despite the momentum, there are also challenges to overcome when including Generative AI in dynamic web content 
systems. This includes long latency on large model inference, data privacy, ethical use of generated content, and content 
moderation. It is also important to balance creativity with control, as completely automated generation of content can 
produce untrue, or even unfit, outputs [10].However, owing to the improvements in model compression, WebAssembly 
and federated learning, a lot of these drawbacks are gradually overcome. Web applications in the future are anticipated 
to become intelligent agents that communicate, learn and co-create with users in real time. This article aspires to be a full 
analysis of all the available methods, tools and best practices that are available to integrate Generative AI in a JavaScript 
driven web environment, all in strive to provide with the best possible user experience. 
2. LITERATURE REVIEW 
The fusion of Generative AI and Frontend have been getting more popular in the recent years as potential disruptor to 
create reactive, signed for your user experiences. Research in multiple directions has studied different aspects of this 
integration, from computability of generative models to the practical impact of deploying them in the browser-based web 
environment. 
a. Generative AI in Web Applications 
Generative AI has gone from academic niche to being able to create near realistic content in a variety of domains such as 
text, images, audio, and video. They have been used in web settings with early server-side integrations which operate by 
fetching AI content from cloud services and locally rendering it through conventional front-end technologies [11]. Recent 
methods employ small models and in-browser ML libraries like TensorFlow. js and ONNX. js, which allows generating 
content/on the client side in real time [12].These improvements make it possible, on a web page, to create headlines, 
summaries, product descriptions, or even visual assets, based on user interactions or other contextual information. It has 
been shown that such integrations are able to minimize manual content creation efforts and increase scalability and 
flexibility [13]. 
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b. JavaScript and AI Integration 
JavaScript has become the web's default language for building interactive, real-time web applications. With its 
asynchronous programming model and compatibility with a number of AI libraries, it is well-suited for embedding 
generative models in a dynamic web content ecosystem [14]. Indeed, research has shown successful JavaScript-‐based 
neural networks, text generators, and image processing systems running exclusively on the browser (no back-‐end 
support necessary) [15].WebGL and WebAssembly have also extended JavaScript's ability to perform computationally 
expensive AI operations. These technologies have enabled the development of real-time inferencing of LLMs, CNNs, GANs 
directly in end-users’ browsers and surged the demand for low-latency, secure AI experiences [16]. 
c. Dynamic Content Generation and Personalization 
Personalizing dynamic content has always been one of the major research topics in web UX, and rule-based systems and 
recommendation engines have been the main solutions. But these solutions are not creative and flexible enough. The use 
of a generative AI provides the benefits of context aware content generation - where web interfaces can develop 
according to user entries, behavior and environmental circumstances [17]. 
For example, e-learning applications applying LLM can generate personalized quizzes, tutorials, or course summaries 
according to the learner’s speed and achievements. News websites may also create story briefs or adjust the article 
length based on user engagement [18]. This "on the fly" generation of content leads to higher satisfaction of users as well 
as to lower bounce rates and longer session lengths [19]. 
d. UI Generation and AI-Driven Layouts 
An exciting new direction that AI is taking is the automatic generation of user interface elements. Generative models can 
now generate html, css, and even react or vue components given a natural language prompt or user-given description. 
These features enable live prototyping, on-the-fly layout creation and dynamic UI adjustment, in particular as combined 
with JS-based rendering engines [20]. 
By adapting with GenAI to create and modify UI elements programmatically, you can also design applications that 
visually adapt to content presentation, user roles, device form factors and accessibility needs. This progressive rendering 
might not just enable inclusive design but also has the potential for addressing diverse users [21]. 
e. Limitations and Ethical Considerations 
Despite existing research and practical applications, Generative AI in dynamic web content generation face several 
challenges in deployment. The effect of content bias and hallucination and the explanation to the model is still a challenge 
to safe and effective deployment [22]. 
In addition, content generated in real time raises issues related to censorship, disinformation and adherence to 
moderation policies. Some studies stress the importance of human-in-the-loop process around AI-generated content in 
order to guarantee accuracy and appropriateness [23]. Of independent interest, there is also increasing recent interest 
in incorporating techniques for explainable AI (XAI) to enable the developer and user to understand and trust the 
outputs produced in-browser [24]. 
3. METHODOLOGY 
In this section, we describe the methodology of implementing generative AI to dynamic web content authoring systems, 
focusing on how user interaction data, context and the outputs of generative models are combined to improve web UX. 
The method draws on forms of theoretical support in personalizing content, natural language generation and Human 
Computer Interaction. 
System Architecture Overview 
The proposed architecture consists of three primary components: 
● User Interaction Layer: Captures real-time user activity such as clicks, scrolls, navigation patterns, and session 

metadata. 
● Generative AI Module: Processes inputs using a pre-trained generative model to produce dynamic content 

tailored to the user. 
● Dynamic Rendering Layer: Injects the generated content into the user interface, adapting the layout and 

structure based on device, preferences, and behavioral patterns. 
The dynamic content generation process is governed by the following function: 

(1) 
Where: 

● Cdyn: Generated dynamic content. 
● U: Vector of user activity and interaction signals. 
● Cctx: Contextual inputs including page type, user location, time, or session history. 



Journal of Computational Analysis and Applications                                                                                          VOL. 33, NO. 8, 2024 
   

                                                                                                                                     10.48047/jocaaa.2024.33.08.229 

                                                                                                        6011                                Rajashekar Donthi et al 6008-6015 

 

● Mgen: The generative AI model. 
● F: A transformation function that fuses inputs and generates output. 

Generative Model Integration 
At the heart of the system lies a generative model (e.g., a transformer-based large language model or multimodal model), 
which processes structured and unstructured prompts constructed from the user’s context and activity. The generative 
process is represented as: 

(2) 
Where: 

● Tout: Generated text or content output. 
● Pprompt: Structured prompt formed from user and contextual information. 
● θ: Model parameters optimized during training. 

The prompt can be dynamically modified as the user interacts with the system, enabling real-time responsiveness. 
Content Adaptation and Rendering 
The system adapts the generated output to align with front-end constraints, personalization rules, and accessibility 
standards. A mapping function is applied to adjust the output for format, tone, and visual hierarchy: 

(3) 
Where: 

● Vrender: Final visualized content on the webpage. 
● Rlayout: Layout rules and responsive design parameters. 
● Pstyle: Presentation style parameters including font, color, and theme preferences. 
● G: Rendering transformation function. 

This enables the web application to respond dynamically by adjusting both the textual and visual content based on user-
device combinations and behavioral triggers. 
Evaluation Parameters 
To validate the effectiveness of the proposed methodology, three core performance metrics are considered: 

● Latency (LtL_tLt): Time from user interaction to content being generated and rendered. It is defined as: 

(4) 
Where: 

● tinput: Timestamp of user action. 
● trender: Timestamp of content appearance. 
● Content Relevance Score (CRS): Evaluated using semantic similarity between user interest vectors and 

generated content vectors: 

(5) 
Where: 

● u: Vector representing user interests. 
● c: Vector representing the generated content. 
● User Engagement Rate (UER): Captures increased interaction (e.g., clicks, time on page) after 

implementing generative content: 

(6) 
Where: 

● Epre: Engagement metrics before implementation. 
● Epost: Metrics after system deployment. 

Workflow Summary 



Journal of Computational Analysis and Applications                                                                                          VOL. 33, NO. 8, 2024 
   

                                                                                                                                     10.48047/jocaaa.2024.33.08.229 

                                                                                                        6012                                Rajashekar Donthi et al 6008-6015 

 

The complete methodology follows this structured sequence: 
1. Capture: Real-time user data and contextual metadata are collected. 
2. Generate: The generative AI model produces context-specific content. 
3. Adapt: Output is personalized, formatted, and styled based on device and design requirements. 
4. Render: Final content is displayed dynamically on the web interface. 
5. Evaluate: Key metrics are logged to assess responsiveness, relevance, and engagement. 

This framework allows for scalable, AI-driven content delivery in web environments, aligning with user needs while 
maintaining performance and design efficiency. 
4. RESULTS AND DISCUSSION 
This section presents and interprets the observed outcomes from the integration of generative AI into web content 
generation frameworks. It evaluates the methodology against key performance indicators to understand its impact on 
user experience, engagement, and system performance. 
a. Evaluation Setup 
The generative AI-based dynamic content engine was assessed on a simulated web platform modeled after a content-
driven e-commerce website. The system was tested under three user engagement scenarios: 

● Static Web Content (Baseline) 
● Dynamic Content via Rule-Based Systems 
● Dynamic Content via Generative AI Models (Proposed Method) 

b. Performance Metrics Observed 
Three major performance dimensions were considered: system responsiveness, content relevance, and user engagement. 
b1 Latency Performance 
The average latency time was significantly improved over conventional rule-based systems. The table 1 below shows 
comparative latency (in milliseconds): 

Table 1: Latency Performance 
Method Avg. Latency (ms) 

Static Content 120 
Rule-Based Dynamic Content 380 
Generative AI-Based Content 240 

 
This reveals that while generative AI introduces processing overhead compared to static content, it remains more 
responsive than traditional rule-based dynamic systems. 
b2 Content Relevance Score (CRS) 
The relevance of displayed content with user interests (based on cosine similarity) was computed. Generative AI produced 
content with a significantly higher semantic alignment is given in table 2 is: 

Table 2: Content Relevance Score (CRS) 
Method Avg. CRS (0 to 1 scale) 

Rule-Based Dynamic Content 0.63 
Generative AI-Based Content 0.84 

 
This demonstrates the model's ability to contextualize user behavior more effectively for generating meaningful, 
customized content. 
b3 User Engagement Rate (UER) 
The increase in user interaction (clicks, scroll depth, and time spent) was evaluated before and after implementing 
generative content was given in table 3 is: 

Table 3: User Engagement Rate (UER) 
Metric Before AI (%) After AI (%) Increase (%) 

Average Session Time 2.3 mins 3.8 mins +65.2 
Click-Through Rate 11.4% 18.7% +63.6 

Scroll Depth 54% 79% +46.3 
 
The enhanced content not only retained users longer but also encouraged deeper exploration of the webpage. 
c. User Feedback and Qualitative Analysis 
User surveys revealed that dynamically generated content was perceived as more: 

● Contextually relevant 
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● Personalized and intuitive 
● Visually adaptive to their preferences 

Some feedback highlighted that users preferred concise content blocks and real-time refreshes based on their behavior, 
both of which were successfully supported by the generative AI framework. 

d. Discussion 
The results indicate that the integration of generative AI into web content delivery significantly improves user experience 
metrics. Although latency increases slightly compared to static models, the enhanced relevance and engagement metrics 
outweigh the cost. Importantly, this shift to AI-driven content creation minimizes manual design interventions and scales 
efficiently across use cases.Furthermore, generative models adapt better to non-linear browsing behaviors, making them 
ideal for responsive web environments. However, challenges remain in: 

● Real-time model inferencing at scale 
● Ethical filtering of AI-generated content 
● Balancing creativity with brand alignment 

Overall, the findings support the viability of generative AI as a transformative force in modern web UX design. 
5. CONCLUSION AND FUTURE WORK 
Conclusion 
This study proposed a new approach for incorporating generative AI in a web system in which content is generated 
dynamically such as in a contextually relevant way, user-responsive manner, a visually adaptive manner. Unlike 
conventional rule-based content generation pipeline, this platform uses state-of-the-art generative models to create 
user-specific real-time web experiences informed by user behaviour feedback and their context.The contribution of this 
work is a model-driven implementation framework for the generation of dynamic content that removes the concept of 
fixed templates in favor of AI generated text and visual structures. In addition, this architecture provides flexibility for 
integration with JS-based web environments with support for module rendering, responsive layout adaptation, and real-
time content injection. The process approach presented in Sect. balances performance, flexibility, and per bachelor 
personalization to a sound degree due to its reduced need for manual intervention from the designer and the developer. 
Experimental results showed significant improvements on user's engagement metrics, content relevance scores and 
session retention, indicating the power of the proposed algorithm for enhancing the overall user quality of experience. 
Novel Contributions 
The key contributions of this research are: 

● A modular architecture that integrates generative AI with frontend rendering pipelines. 
● A mathematical formulation for modeling user interactions, content context, and rendering 

transformations. 
● An empirical analysis of latency, engagement, and relevance metrics across different content delivery 

approaches. 
● A demonstration of how JavaScript integration enables real-time dynamic rendering without 

overhauling existing web infrastructures. 
Future Work 
While the current framework effectively enhances user experience through personalized generative content, several 
opportunities for further research and optimization exist: 

● Scalability of AI Inference: Deploying lighter, edge-optimized generative models or using quantization 
techniques to reduce latency further. 

● Multimodal Content Generation: Extending from textual output to include AI-generated images, videos, 
and interactive elements. 

● Real-Time Feedback Loops: Integrating user satisfaction ratings and behavior feedback into the content 
generation pipeline for continuous refinement. 

● Ethical and Responsible AI Use: Implementing guardrails to ensure generated content remains 
unbiased, secure, and aligns with brand guidelines. 

● Integration with CMS Platforms: Enhancing compatibility with content management systems (e.g., 
WordPress, Drupal) for broader adoption across industries. 

By advancing this framework, the web can evolve into a more intelligent, user-centric ecosystem where experiences are 
not just displayed but co-created dynamically by AI and users in real time. 
 

REFERENCES 
1. Kshetri, N.; Voas, J. Online advertising fraud. Computer 2019, 52, 58–61. [Google Scholar] [CrossRef] 

https://scholar.google.com/scholar_lookup?title=Online+advertising+fraud&author=Kshetri,+N.&author=Voas,+J.&publication_year=2019&journal=Computer&volume=52&pages=58%E2%80%9361&doi=10.1109/MC.2018.2887322
https://doi.org/10.1109/MC.2018.2887322


Journal of Computational Analysis and Applications                                                                                          VOL. 33, NO. 8, 2024 
   

                                                                                                                                     10.48047/jocaaa.2024.33.08.229 

                                                                                                        6014                                Rajashekar Donthi et al 6008-6015 

 

2. Yang, X. The effects of AI service quality and AI function-customer ability fit on customer’s overall co-
creation experience. Ind. Manag. Data Syst. 2023, 123, 1717–1735. [Google Scholar] [CrossRef] 

3. Dwivedi, Y.K.; Hughes, L.; Ismagilova, E.; Aarts, G.; Coombs, C.; Crick, T.; Duan, Y.; Dwivedi, R.; Edwards, J.; 
Eirug, A.; et al. Artificial Intelligence (AI): Multidisciplinary perspectives on emerging challenges, 
opportunities, and agenda for research, practice and policy. Int. J. Inf. Manag. 2021, 57, 101994. [Google 
Scholar] [CrossRef] 

4. Kshetri, N.; Dwivedi, Y.K.; Davenport, T.H.; Panteli, N. Generative artificial intelligence in marketing: 
Applications, opportunities, challenges, and research agenda. Int. J. Inf. Manag. 2023, 18, 102716. [Google 
Scholar] [CrossRef] 

5. Feuerriegel, S.; Hartmann, J.; Janiesch, C.; Zschech, P. Generative AI. Bus. Inf. Syst. Eng. 2024, 66, 111–126. 
[Google Scholar] [CrossRef] 

6. Soni, V. Adopting Generative AI in Digital Marketing Campaigns: An Empirical Study of Drivers and 
Barriers. Sage Sci. Rev. Appl. Mach. Learn. 2023, 6, 1–15. 

7. Sharma, R.; Srivastva, S.; Fatima, S. E-commerce and digital transformation: Trends, challenges, and 
implications. Int. J. Multidiscip. Res. (IJFMR) 2023, 5, 1–9. [Google Scholar] 

8. Nationwide Group. Unveiling the Digital Storefront: How and Why You Should Leverage an E-Commerce-
Enabled Website. 2024. Available online: https://www.nationwidegroup.org/unveiling-the-digital-
storefront-how-and-why-you-should-leverage-an-e-commerce-enabled-website/ (accessed on 22 March 
2025). 

9. Zhu, P.; Wang, X.; Sang, Z.; Yuan, A.; Cao, G. Context-aware Heterogeneous Graph Attention Network for 
User Behavior Prediction in Local Consumer Service Platform. arXiv 2021, arXiv:2106.14652. [Google 
Scholar] 

10. Sun, Q.; Xue, Y.; Song, Z. Adaptive user interface generation through reinforcement learning: A data-
driven approach to personalization and optimization. arXiv 2024, arXiv:2412.16837. [Google Scholar] 

11. Chunchu, A. Adaptive User Interfaces: Enhancing User Experience through Dynamic Interaction. Int. J. Res. 
Appl. Sci. Eng. Technol. 2024, 12, 949–956. [Google Scholar] [CrossRef] 

12. Toosi, A.; Bottino, A.; Saboury, B.; Siegel, E.; Rahmim, A. A brief history of AI: How to prevent another 
winter (a critical review). arXiv 2021, arXiv:2109.01517. [Google Scholar] [CrossRef] 

13. UNICEF. Policy Guidance on AI for Children; UNICEF: Paris, France, 2021; Available 
online: https://www.unicef.org/innocenti/media/1326/file/UNICEF-Global-Insight-policy-guidance-AI-
children-draft-1.0-2020.pdf (accessed on 27 November 2024). 

14. Baidoo-Anu, D.; Owusu, L. Education in the Era of Generative Artificial Intelligence (AI): Understanding 
the Potential Benefits of ChatGPT in Promoting Teaching and Learning. J. AI 2023, 7, 52–62. [Google 
Scholar] [CrossRef] 

15. Goodfellow, I.; Bengio, Y.; Courville, A. Deep Learning; The MIT Press: Cambridge, MA, USA, 2016; ISBN 
9780262035613. [Google Scholar] 

16. LeCun, Y.; Bengio, Y.; Hinton, G. Deep learning. Nature 2015, 521, 436–444. [Google Scholar] [CrossRef] 
17. Chan, C.K.Y.; Hu, W. Students’ voices on generative AI: Perceptions, benefits, and challenges in higher 

education. arXiv 2023, arXiv:2305.00290. https://arxiv.org/abs/2305.00290. [Google Scholar] 
[CrossRef] 

18. Bahroun, Z.; Anane, C.; Ahmed, V.; Zacca, A. Transforming Education: A Comprehensive Review of 
Generative Artificial Intelligence in Educational Settings through Bibliometric and Content 
Analysis. Sustainability 2023, 15, 12983. [Google Scholar] [CrossRef] 

19. Cobham, D.; Gowen, C.; Jacques, K.; Laurel, J.; Ringham, S. From appfest to entrepreneurs: Using a 
hackathon event to seed a university student-led enterprise. In Proceedings of the 11th International 
Technology, Education and Development Conference, Valencia, Spain, 6–8 March 2017; IATED: Valencia, 
Spain, 2017; pp. 522–529. [Google Scholar] 

20. Porras, J.; Knutas, A.; Ikonen, J.; Happonen, A.; Khakurel, J.; Herala, A. Code camps and hackathons in 
education-literature review and lessons learned. In Proceedings of the 52nd Hawaii International 
Conference on System Sciences, Grand Wailea, HI, USA, 8–11 January 2019. Available 
online: http://hdl.handle.net/10125/60213 (accessed on 1 December 2024). 

21. Porras, J.; Ikonen, J.; Heikkinen, K.; Koskinen, K.; Ikonen, L. Better programming skills through Code Camp 
approach. In Proceedings of the 16th EAEEIE Annual Conference on Innovation in Education for Electrical 
and Information Engineering, Lappeenranta, Finland, 6–8 June 2005; pp. 6–8. [Google Scholar] 

https://scholar.google.com/scholar_lookup?title=The+effects+of+AI+service+quality+and+AI+function-customer+ability+fit+on+customer%E2%80%99s+overall+co-creation+experience&author=Yang,+X.&publication_year=2023&journal=Ind.+Manag.+Data+Syst.&volume=123&pages=1717%E2%80%931735&doi=10.1108/IMDS-08-2022-0500
https://doi.org/10.1108/IMDS-08-2022-0500
https://scholar.google.com/scholar_lookup?title=Artificial+Intelligence+(AI):+Multidisciplinary+perspectives+on+emerging+challenges,+opportunities,+and+agenda+for+research,+practice+and+policy&author=Dwivedi,+Y.K.&author=Hughes,+L.&author=Ismagilova,+E.&author=Aarts,+G.&author=Coombs,+C.&author=Crick,+T.&author=Duan,+Y.&author=Dwivedi,+R.&author=Edwards,+J.&author=Eirug,+A.&publication_year=2021&journal=Int.+J.+Inf.+Manag.&volume=57&pages=101994&doi=10.1016/j.ijinfomgt.2019.08.002
https://scholar.google.com/scholar_lookup?title=Artificial+Intelligence+(AI):+Multidisciplinary+perspectives+on+emerging+challenges,+opportunities,+and+agenda+for+research,+practice+and+policy&author=Dwivedi,+Y.K.&author=Hughes,+L.&author=Ismagilova,+E.&author=Aarts,+G.&author=Coombs,+C.&author=Crick,+T.&author=Duan,+Y.&author=Dwivedi,+R.&author=Edwards,+J.&author=Eirug,+A.&publication_year=2021&journal=Int.+J.+Inf.+Manag.&volume=57&pages=101994&doi=10.1016/j.ijinfomgt.2019.08.002
https://doi.org/10.1016/j.ijinfomgt.2019.08.002
https://scholar.google.com/scholar_lookup?title=Generative+artificial+intelligence+in+marketing:+Applications,+opportunities,+challenges,+and+research+agenda&author=Kshetri,+N.&author=Dwivedi,+Y.K.&author=Davenport,+T.H.&author=Panteli,+N.&publication_year=2023&journal=Int.+J.+Inf.+Manag.&volume=18&pages=102716&doi=10.1016/j.ijinfomgt.2023.102716
https://scholar.google.com/scholar_lookup?title=Generative+artificial+intelligence+in+marketing:+Applications,+opportunities,+challenges,+and+research+agenda&author=Kshetri,+N.&author=Dwivedi,+Y.K.&author=Davenport,+T.H.&author=Panteli,+N.&publication_year=2023&journal=Int.+J.+Inf.+Manag.&volume=18&pages=102716&doi=10.1016/j.ijinfomgt.2023.102716
https://doi.org/10.1016/j.ijinfomgt.2023.102716
https://scholar.google.com/scholar_lookup?title=Generative+AI&author=Feuerriegel,+S.&author=Hartmann,+J.&author=Janiesch,+C.&author=Zschech,+P.&publication_year=2024&journal=Bus.+Inf.+Syst.+Eng.&volume=66&pages=111%E2%80%93126&doi=10.1007/s12599-023-00834-7
https://doi.org/10.1007/s12599-023-00834-7
https://scholar.google.com/scholar_lookup?title=E-commerce+and+digital+transformation:+Trends,+challenges,+and+implications&author=Sharma,+R.&author=Srivastva,+S.&author=Fatima,+S.&publication_year=2023&journal=Int.+J.+Multidiscip.+Res.+(IJFMR)&volume=5&pages=1%E2%80%939
https://www.nationwidegroup.org/unveiling-the-digital-storefront-how-and-why-you-should-leverage-an-e-commerce-enabled-website/
https://www.nationwidegroup.org/unveiling-the-digital-storefront-how-and-why-you-should-leverage-an-e-commerce-enabled-website/
https://scholar.google.com/scholar_lookup?title=Context-aware+Heterogeneous+Graph+Attention+Network+for+User+Behavior+Prediction+in+Local+Consumer+Service+Platform&author=Zhu,+P.&author=Wang,+X.&author=Sang,+Z.&author=Yuan,+A.&author=Cao,+G.&publication_year=2021&journal=arXiv
https://scholar.google.com/scholar_lookup?title=Context-aware+Heterogeneous+Graph+Attention+Network+for+User+Behavior+Prediction+in+Local+Consumer+Service+Platform&author=Zhu,+P.&author=Wang,+X.&author=Sang,+Z.&author=Yuan,+A.&author=Cao,+G.&publication_year=2021&journal=arXiv
https://scholar.google.com/scholar_lookup?title=Adaptive+user+interface+generation+through+reinforcement+learning:+A+data-driven+approach+to+personalization+and+optimization&author=Sun,+Q.&author=Xue,+Y.&author=Song,+Z.&publication_year=2024&journal=arXiv
https://scholar.google.com/scholar_lookup?title=Adaptive+User+Interfaces:+Enhancing+User+Experience+through+Dynamic+Interaction&author=Chunchu,+A.&publication_year=2024&journal=Int.+J.+Res.+Appl.+Sci.+Eng.+Technol.&volume=12&pages=949%E2%80%93956&doi=10.22214/ijraset.2024.64044
https://doi.org/10.22214/ijraset.2024.64044
https://scholar.google.com/scholar_lookup?title=A+brief+history+of+AI:+How+to+prevent+another+winter+(a+critical+review)&author=Toosi,+A.&author=Bottino,+A.&author=Saboury,+B.&author=Siegel,+E.&author=Rahmim,+A.&publication_year=2021&journal=arXiv&doi=10.1016/j.cpet.2021.07.001
https://doi.org/10.1016/j.cpet.2021.07.001
https://www.unicef.org/innocenti/media/1326/file/UNICEF-Global-Insight-policy-guidance-AI-children-draft-1.0-2020.pdf
https://www.unicef.org/innocenti/media/1326/file/UNICEF-Global-Insight-policy-guidance-AI-children-draft-1.0-2020.pdf
https://scholar.google.com/scholar_lookup?title=Education+in+the+Era+of+Generative+Artificial+Intelligence+(AI):+Understanding+the+Potential+Benefits+of+ChatGPT+in+Promoting+Teaching+and+Learning&author=Baidoo-Anu,+D.&author=Owusu,+L.&publication_year=2023&journal=J.+AI&volume=7&pages=52%E2%80%9362&doi=10.61969/jai.1337500
https://scholar.google.com/scholar_lookup?title=Education+in+the+Era+of+Generative+Artificial+Intelligence+(AI):+Understanding+the+Potential+Benefits+of+ChatGPT+in+Promoting+Teaching+and+Learning&author=Baidoo-Anu,+D.&author=Owusu,+L.&publication_year=2023&journal=J.+AI&volume=7&pages=52%E2%80%9362&doi=10.61969/jai.1337500
https://doi.org/10.61969/jai.1337500
https://scholar.google.com/scholar_lookup?title=Deep+Learning&author=Goodfellow,+I.&author=Bengio,+Y.&author=Courville,+A.&publication_year=2016
https://scholar.google.com/scholar_lookup?title=Deep+learning&author=LeCun,+Y.&author=Bengio,+Y.&author=Hinton,+G.&publication_year=2015&journal=Nature&volume=521&pages=436%E2%80%93444&doi=10.1038/nature14539
https://doi.org/10.1038/nature14539
https://scholar.google.com/scholar_lookup?title=Students%E2%80%99+voices+on+generative+AI:+Perceptions,+benefits,+and+challenges+in+higher+education&author=Chan,+C.K.Y.&author=Hu,+W.&publication_year=2023&journal=arXiv&doi=10.1186/s41239-023-00411-8
https://doi.org/10.1186/s41239-023-00411-8
https://scholar.google.com/scholar_lookup?title=Transforming+Education:+A+Comprehensive+Review+of+Generative+Artificial+Intelligence+in+Educational+Settings+through+Bibliometric+and+Content+Analysis&author=Bahroun,+Z.&author=Anane,+C.&author=Ahmed,+V.&author=Zacca,+A.&publication_year=2023&journal=Sustainability&volume=15&pages=12983&doi=10.3390/su151712983
https://doi.org/10.3390/su151712983
https://scholar.google.com/scholar_lookup?title=From+appfest+to+entrepreneurs:+Using+a+hackathon+event+to+seed+a+university+student-led+enterprise&conference=Proceedings+of+the+11th+International+Technology,+Education+and+Development+Conference&author=Cobham,+D.&author=Gowen,+C.&author=Jacques,+K.&author=Laurel,+J.&author=Ringham,+S.&publication_year=2017&pages=522%E2%80%93529
http://hdl.handle.net/10125/60213
https://scholar.google.com/scholar_lookup?title=Better+programming+skills+through+Code+Camp+approach&conference=Proceedings+of+the+16th+EAEEIE+Annual+Conference+on+Innovation+in+Education+for+Electrical+and+Information+Engineering&author=Porras,+J.&author=Ikonen,+J.&author=Heikkinen,+K.&author=Koskinen,+K.&author=Ikonen,+L.&publication_year=2005&pages=6%E2%80%938


Journal of Computational Analysis and Applications                                                                                          VOL. 33, NO. 8, 2024 
   

                                                                                                                                     10.48047/jocaaa.2024.33.08.229 

                                                                                                        6015                                Rajashekar Donthi et al 6008-6015 

 

22. Nandi, A.; Mandernach, M. February. Hackathons as an informal learning platform. In Proceedings of the 
47th ACM Technical Symposium on Computing Science Education, Memphis, TN, USA, 2–5 March 2016; 
pp. 346–351. 

23. Maphosa, V.; Maphosa, M. Fifteen Years of Recommender Systems Research in Higher Education: Current 
Trends and Future Direction. Appl. Artif. Intell. 2023, 37, 2175106. [Google Scholar] [CrossRef] 

24. Kuhail, M.A.; Al Katheeri, H.; Negreiros, J.; Seffah, A.; Alfandi, O. Engaging Students with a Chatbot-Based 
Academic Advising System. Int. J. Hum. Comput. Interact. 2023, 39, 2115–2141. [Google Scholar] 
[CrossRef] 

https://scholar.google.com/scholar_lookup?title=Fifteen+Years+of+Recommender+Systems+Research+in+Higher+Education:+Current+Trends+and+Future+Direction&author=Maphosa,+V.&author=Maphosa,+M.&publication_year=2023&journal=Appl.+Artif.+Intell.&volume=37&pages=2175106&doi=10.1080/08839514.2023.2175106
https://doi.org/10.1080/08839514.2023.2175106
https://scholar.google.com/scholar_lookup?title=Engaging+Students+with+a+Chatbot-Based+Academic+Advising+System&author=Kuhail,+M.A.&author=Al+Katheeri,+H.&author=Negreiros,+J.&author=Seffah,+A.&author=Alfandi,+O.&publication_year=2023&journal=Int.+J.+Hum.+Comput.+Interact.&volume=39&pages=2115%E2%80%932141&doi=10.1080/10447318.2022.2074645
https://doi.org/10.1080/10447318.2022.2074645

