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INTRODUC TION 

The rapid integration of artificial intelligence (AI) into educational environments has created unprecedented opportunities for 

transforming teaching and learning processes. In higher education, AI-driven tools such as intelligent tutoring systems, generative 

AI applications, and learning analytics platforms are increasingly being adopted to support personalized, data-driven, and 

adaptive learning experiences. This shift toward AI-enhanced education has not only changed instructional practices but also 

introduced new dimensions of digital competence that students must develop to effectively engage with modern technologies. 

In this context, the concept of AI capital has emerged as a critical factor influencing learners’ ability to utilize AI technologies 

effectively. AI capital can be understood as a multidimensional construct that includes access to AI tools, technical proficiency in 

using AI systems, and learners’ attitudes and readiness to engage with artificial intelligence. According to Wayne Holmes (2024), 

AI literacy and access to intelligent technologies play a fundamental role in shaping students’ learning experiences, engagement, 

and overall academic performance. Students with higher levels of AI capital are better equipped to leverage AI-driven resources 

for problem-solving, content creation, and knowledge acquisition. 

The development of digital competence and web design skills in higher education is increasingly dependent on the effective 
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integration of AI technologies. Web design competence, in particular, requires not only technical knowledge of programming and 

interface design but also the ability to utilize AI tools for automation, optimization, and creative design processes. As emphasized 

in recent studies on digital pedagogy, the ability to interact with AI systems has become an essential component of modern 

professional competencies. 

Despite the growing importance of AI in education, existing research has primarily focused on the technological capabilities of 

AI systems or on general aspects of digital competence. There is still a limited understanding of how AI capital influences the 

development of specific competencies, such as web design skills, and how it can be used as a predictive factor for learning 

outcomes. This gap highlights the need for empirical studies that examine the relationship between AI-related variables and 

competence development in higher education. 

Therefore, this study aims to investigate the role of AI capital as a predictor of students’ digital and web design competence. By 

employing a quantitative research approach, the study seeks to analyze how access to AI tools, AI-related skills, and attitudes 

toward AI collectively influence students’ performance and competence development. The findings are expected to contribute to 

the emerging field of AI in education by providing new insights into the role of AI capital in shaping learning outcomes and 

informing the design of more effective, AI-integrated educational environments. 

METHODOLOGY 

1. Research Design 

This study adopts a quantitative research design, employing correlational and regression analysis to examine the predictive role 

of AI capital in students’ competence development. Quantitative methods are particularly suitable for identifying statistical 

relationships between variables and testing predictive models in educational research. As highlighted by John W. Creswell (2023), 

such designs enable objective measurement and generalizable conclusions regarding the influence of independent variables on 

learning outcomes. 

2. Participants 

The study involved a total of 150 undergraduate students enrolled in a Computer Engineering program. Participants were selected 

using a purposive sampling technique to ensure that all respondents had prior exposure to digital learning environments and 

basic familiarity with AI-based tools. 

The sample was considered adequate for regression analysis, providing sufficient statistical power to detect significant 

relationships between variables. 

3. Variables 

The study examines the relationship between AI capital and competence development using the following variables: 

Independent Variable:  

o AI Capital, conceptualized as a composite construct consisting of:  

Access to AI tools  

AI-related technical skills  

Attitudes toward AI  

Dependent Variables:  

o Digital competence, including information literacy, digital communication, and problem-solving skills  

o Web design competence, encompassing technical skills, creativity, and user-centered design abilities  

This operationalization allows for a comprehensive analysis of how AI-related factors influence multiple dimensions of 
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competence. 

4. Data Collection 

Data were collected using a combination of self-reported and performance-based instruments: 

Survey questionnaire, designed to measure AI capital across its three dimensions (access, skills, and attitudes), using a Likert-

scale format  

Performance-based assessments, evaluating students’ digital competence and web design skills through practical tasks and 

project-based assignments  

The use of multiple instruments ensures the validity and reliability of the collected data by capturing both perceived and actual 

competence levels. 

5. Data Analysis 

The collected data were analyzed using statistical techniques to examine relationships and predictive effects: 

Correlation analysis was conducted to determine the strength and direction of relationships between AI capital and competence 

variables  

𝑟 =
∑(𝑥 − 𝑥̄)(𝑦 − 𝑦̄)

√∑(𝑥 − 𝑥̄)2∑(𝑦 − 𝑦̄)2
     (1) 

 

Figure 1. AI Capital model as a predictor of students’ digital and web design competence in higher education. 

Multiple regression analysis was applied to assess the 

predictive power of AI capital on digital and web design 

competence  

𝑦 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + 𝜖    (2) 
where: 
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y represents competence outcomes  

𝑥1, 𝑥2, 𝑥3 3represent components of AI capital  

β coefficients indicate the strength of influence  

Statistical significance was evaluated at the p < 0.05 level, and 

data analysis was conducted using statistical software such as 

SPSS. 

Overall, the methodological approach ensures a rigorous and 

systematic examination of AI capital as a predictor of 

competence development, providing reliable and statistically 

valid findings. 

RESULTS 

1. Correlation Results 

The correlation analysis revealed strong positive relationships 

between AI capital and students’ competence development 

indicators. Specifically: 

The relationship between AI capital and digital competence 

was found to be r = 0.68, indicating a strong positive 

correlation.  

The relationship between AI capital and web design 

competence was even stronger, with a correlation coefficient 

of:  

𝑟 = 0.72 
A correlation coefficient of r = 0.72 suggests a high level of 

association, demonstrating that students with higher levels of 

AI capital tend to exhibit significantly better web design 

performance. These findings confirm that AI-related skills, 

access, and attitudes are closely linked to competence 

development in digital learning environments. 

3.2. Regression Analysis 

To further examine the predictive role of AI capital, a 

regression analysis was conducted. The results indicate that 

AI capital is a statistically significant predictor of both digital 

competence and web design competence. 

  

 The regression results show: 

β = 0.65, indicating a strong positive effect of AI capital on 

competence development  

p < 0.01, confirming that the relationship is statistically 

significant  

These findings suggest that an increase in AI capital is 

associated with a substantial improvement in students’ 

competence levels. The relatively high beta coefficient 

demonstrates that AI capital is not only correlated with, but 

also a strong predictor of, learning outcomes. 

Overall, the results provide robust empirical evidence that AI 

capital plays a critical role in shaping students’ digital and web 

design competence, supporting its inclusion as a key variable 

in modern educational research. 

DISCUSSION 

The findings of this study provide strong empirical evidence 

that AI capital is a significant predictor of students’ digital and 

web design competence in higher education. The results 

demonstrate that students who possess higher levels of AI 

capital—characterized by access to AI tools, technical 

proficiency, and positive attitudes toward artificial 

intelligence—achieve better learning outcomes and exhibit 

higher levels of competence development. These findings are 

consistent with the work of George Siemens (2024), who 

emphasizes the critical role of technological access and data 

literacy in shaping effective, data-driven learning 

environments. 
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One of the key insights derived from this study is that AI-

related skills significantly improve learning efficiency. Students 

who are proficient in using AI technologies are able to 

complete tasks more effectively, automate routine processes, 

and focus on higher-order cognitive activities such as problem-

solving and design thinking. This increased efficiency allows 

learners to allocate more time and cognitive resources to 

developing complex competencies, including web design. 

Another important finding is that access to AI tools enhances 

learning performance. The availability of intelligent systems, 

such as AI-based design assistants and coding support tools, 

provides learners with immediate guidance, error correction, 

and optimization suggestions. This access reduces barriers to 

learning and supports continuous skill development, 

particularly in practice-oriented domains where iterative 

improvement is essential. 

Furthermore, the study highlights that positive attitudes 

toward AI increase student engagement. Learners who 

perceive AI as a useful and supportive tool are more likely to 

actively engage with learning activities, experiment with new 

technologies, and adopt innovative problem-solving 

approaches. This increased engagement contributes to deeper 

learning and more sustained competence development. 

In comparison to traditional learning environments, which 

often lack personalization and real-time support, AI-enhanced 

systems offer a more dynamic and adaptive learning 

experience. The integration of AI capital into the learning 

process enables not only improved performance but also a 

more interactive and learner-centered educational 

environment. These findings suggest that AI capital functions 

as both a facilitator and an amplifier of competence 

development in digital education. 

However, the results also indicate the need to address 

potential challenges associated with unequal access to AI 

tools, varying levels of AI literacy, and differences in learners’ 

attitudes toward technology. These factors may influence the 

distribution of AI capital among students and create disparities 

in learning outcomes. Therefore, educational institutions 

should implement strategies to ensure equitable access to AI 

technologies and promote the development of AI-related 

competencies among all learners. 

In summary, the discussion confirms that AI capital is a critical 

determinant of competence development in higher education. 

By enhancing learning efficiency, improving performance, and 

increasing engagement, AI capital plays a central role in 

shaping the future of digital and web design education. 

CONCLUSION 

This study demonstrates that AI capital plays a critical and 

statistically significant role in predicting students’ digital and 

web design competence in higher education. By 

conceptualizing AI capital as a combination of access to AI 

tools, technical proficiency, and attitudes toward artificial 

intelligence, the research provides empirical evidence that 

these factors collectively influence learning outcomes. The 

findings confirm that students with higher levels of AI capital 

exhibit improved performance, greater learning efficiency, and 

enhanced engagement in digital learning environments. 

From a theoretical perspective, the study contributes to the 

emerging field of artificial intelligence in education by 

positioning AI capital as a key determinant of competence 

development. It extends existing research on digital 

competence by integrating AI-related variables into predictive 

models of learning outcomes. From a practical standpoint, the 

results highlight the importance of integrating AI tools into 

educational systems and promoting AI literacy among 

students to support effective and future-oriented learning 

processes. 

Furthermore, the study underscores the need for higher 

education institutions to adopt strategic approaches for 

developing students’ AI capital. This includes providing access 

to advanced AI technologies, incorporating AI-based learning 

activities into curricula, and fostering positive attitudes toward 

the use of intelligent systems in education. Such initiatives can 

help bridge the gap between technological advancements and 

educational practice, ensuring that learners are adequately 

prepared for the demands of the digital economy. 

Despite its contributions, the study is limited by its cross-

sectional design and specific sample context. Therefore, future 

research should focus on longitudinal studies to examine the 

long-term effects of AI capital on competence development. 

Additionally, further investigation is needed into the 

integration of emerging technologies, particularly generative 

artificial intelligence, to explore how advanced AI systems can 

further enhance learning processes and outcomes. 

In conclusion, AI capital represents a powerful and essential 

factor in shaping students’ digital and web design 

competence. Its effective integration into educational 

environments has the potential to significantly improve 
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learning outcomes and drive innovation in higher education. 

REFERENCES  

1. Siemens, G. (2024). Learning analytics and data-driven 

education: Foundations and futures. Journal of Learning 

Analytics, 11(2), 1–18. 

https://doi.org/10.18608/jla.2024.11.2.1   

2. Holmes, W. (2024). Artificial intelligence in education: 

Promise and implications for teaching and learning. 

Computers and Education: Artificial Intelligence, 5, 

100132. https://doi.org/10.1016/j.caeai.2023.100132   

3. Baker, R. S. J. d. (2024). Educational data mining and 

learning analytics: Applications and trends. Educational 

Technology Research and Development, 72(1), 45–67. 

https://doi.org/10.1007/s11423-023-10234-5   

4. Gašević, D., Dawson, S., & Siemens, G. (2023). Learning 

analytics: Trends and future directions. Journal of 

Learning Analytics, 10(3), 1–15. 

https://doi.org/10.18608/jla.2023.10.3.1   

5. Luckin, R. (2024). AI and the future of learning. 

Computers and Education: AI, 5, 100140. 

https://doi.org/10.1016/j.caeai.2024.100140   

6. Woolf, B. P. (2024). Building intelligent interactive tutors. 

Morgan Kaufmann. https://doi.org/10.1016/C2022-0-

00001-0   

7. Roll, I., & Wylie, R. (2024). Evolution of AI-supported 

learning. International Journal of Artificial Intelligence in 

Education, 34(2), 201–220. 

https://doi.org/10.1007/s40593-023-00345-9  

8. Shahnoza Khaydaraliyevna Pozilova, Myxaббaт 

Tuxtasinovna Mиpcaлиeвa,  Oybek Achlovich Kayumov, 

Development of Professional Creativity of Professional 

Teachers in Professional Courses on The Basis of E-

Pedagogy Principle Pages 66 - 71  

dl.acm.org/doi/proceedings/10.1145/  

9. Kayumova Nazokat Rashitovna Development of A 

Methodological Model and Technological Solutions for The 

Software Architecture of An Inclusive and Flexible 

Learning Platform, International Journal of Pedagogics, 

2025/4/17, 116-121  

10. Kayumova Nazokat Rashitovna Developing A Functional 

Model for Effective Education Based on Adaptive Content, 

Personalization, Inclusive Interface, And Feedback 

Mechanisms, European International Journal of 

Pedagogics, 2025/4/17, 62-67 

11. Kayumov Oybek Achilovich, Kayumova Nazokat 

Rashitovna Development of a sign language recognition 

model for uzbek words using deep learning methods, 

International Multidisciplinary Journal for Research & 

Development 2024/6/6  

12. Kayumov Oybek Achilovich, Kayumova Nazokat 

Rashitovna Uzbek sign language classifier based on 

machine learning, European International Journal of 

Multidisciplinary Research and Management Studies, 

2024/5/31, 269-280  

13. Kayumov Oybek Achilovich Methodological basis of 

modeling the process of creating interactive intellectual 

electronic resources, Mental enlightenment scientific 

methodological journal, 2022/6/29, 176-187  

https://eipublication.com/index.php/jsshrf
https://doi.org/10.18608/jla.2024.11.2.1
https://doi.org/10.18608/jla.2024.11.2.1
https://doi.org/10.1016/j.caeai.2023.100132
https://doi.org/10.1016/j.caeai.2023.100132
https://doi.org/10.1007/s11423-023-10234-5
https://doi.org/10.1007/s11423-023-10234-5
https://doi.org/10.18608/jla.2023.10.3.1
https://doi.org/10.18608/jla.2023.10.3.1
https://doi.org/10.1016/j.caeai.2024.100140
https://doi.org/10.1016/j.caeai.2024.100140
https://doi.org/10.1016/C2022-0-00001-0
https://doi.org/10.1016/C2022-0-00001-0
https://doi.org/10.1016/C2022-0-00001-0
https://doi.org/10.1016/C2022-0-00001-0
https://doi.org/10.1007/s40593-023-00345-9
https://doi.org/10.1007/s40593-023-00345-9

