
Modern problems are multifaceted and require solutions that involve awareness

and competence in various fields of knowledge. T-shaped professionals, with their

deep knowledge and broad understanding, are better equipped to solve such

problems innovatively. These individuals possess deep expertise in a particular

area, represented by the vertical bar of the “T”, and develop a wide range of

general knowledge and interdisciplinary skills, represented by the horizontal bar.

For example, companies like IDEO (Leading Global Design & Innovation Firm

Transforming Businesses) prioritize hiring T-shaped employees due to their ability

to collaborate across disciplines and drive innovation. The World Economic

Forum's report, "The Future of Jobs, highlights thatskills such as critical thinking,

problem-solving, and adaptability are becoming increasingly important, and all of

these are characteristics of T-shaped individuals.

In a world that is becoming more complex and interconnected, the ability to work

effectively across different fields is invaluable. In turn, T-shaped professionals can

bridge gaps between specialized areas, improving teamwork and project

outcomes.

The rapid technological advancement and numerous challenges in the socio-

economic, political, and environmental fields that we are witnessing require a

workforce that can adapt to new roles and industries. Therefore, the preparation

of T-shaped professionals in higher education is highly relevant today. It provides

students with deep knowledge in a specific discipline while also fostering the

development of broad interdisciplinary skills. This allows graduates to adapt to

complex, rapidly changing labor markets and collaborate effectively across

various fields. By focusing on preparing T-shaped specialists, higher education

institutions equip students to drive innovation and tackle multifaceted, large-scale

problems.

As we observe the integration of artificial intelligence (AI) into learning, which is
transforming higher education, it is impossible to ignore the growing potential for

realizing the concept of developing T-shaped skills in students. We previously

noted this in a publication dedicated to digital innovations in higher education.

The global AI in education market was valued at approximately $0.8 billion in 2019

and is projected to reach $3.7 billion by 2025. This growth is driven by the

increasing demand for efficient and innovative learning solutions.

Therefore, this study proposes an analysis of AI-based tools and technologies that

contribute to the effective preparation of T-shaped professionals, expanding both

the depth and breadth of their education in higher education institutions. For

example, AI-based personalized learning technologies have become a critical

factor in the development of such competencies in higher education. These
technologies analyze students learning behavior, adapt educational pathways, and

provide opportunities for both specialization and interdisciplinary interaction.

Today, scientific research is primarily focused on adaptive systems and the

personalization of education. Student performance prediction and profiling also

play a central role in current studies. This research aims to improve educational

practices, identify the relationship between AI application factors in higher

education and the development of T-shaped skills in students, and determine the

conditions for the effective and ethical application of AI in educational processes.
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The role of the development of the AI strand in Ed Tech in terms of developing students'

T-shaped skills can be noted in several ways:

● Increasing depth of knowledge: tools such as MATHia and Udacity's personalised

courses aim to deepen students' knowledge in specific areas.

● Expanding cognitive capabilities: apps like Memrise and AI literacy initiatives expand

students' skills across disciplines.

● Supporting interdisciplinary collaboration: AI-powered chatbots and immersive

environments simplify administrative processes and practice learning, fostering

interdisciplinary collaboration.

● Personalising learning: Adaptive platforms and personalised feedback tools ensure that

learning is tailored to individual needs, supporting both depth and breadth of learning.

F

Тhe research methodology used to study the integration of artificial intelligence

technologies in higher education for the development of T-shaped professionals was

based on several approaches.

A comprehensive and systematic review of the existing literature formed the foundation

of this study. Scientific articles, studies, and reports focused on AI technologies,

personalized learning, and the development of T-shaped professionals were analyzed.

This helped establish a connection between AI-based personalized learning and the dual

development of deep (vertical) knowledge and broad (horizontal) interdisciplinary skills.

It also played a crucial role in identifying theoretical frameworks and key trends relevant

to the integration of AI and ed

The research also included an analysis of best practices and case studies from higher

education institutions that have successfully implemented AI technologies. By

examining how universities (Stanford University, Arizona State University (ASU), Georgia

State University) and online platforms such as Coursera and Udacity utilize AI to develop

both specialized knowledge and interdisciplinary collaboration, we gained a deeper

understanding of the practical aspects of AI integration. These cases highlighted the

effectiveness of adaptive learning platforms and AI-driven personalized content delivery

in fostering the development of T-shaped professionals.

The study also involved a thematic analysis of educational policies in the United States,

the European Union, and AI-based learning tools across various higher education

contexts. By examining AI implementation policies in universities, we identified key

factors that either facilitate or hinder the development of T-shaped professionals.

In further research in this area, it is advisable to use a system of metrics to evaluate AI

application in specific educational institutions.

AI Application Indicators:

● Level of Personalization: The extent to which AI adapts learning to individual

student needs.

● Adaptive Learning Capabilities: The ability of AI to adjust content complexity based

on student performance.

● Interactivity: The level of student engagement provided by AI tools.

● Administrative Efficiency: The impact of AI on optimizing administrative tasks.

● AI Literacy Improvement: The extent to which AI tools teach students about AI

technologies.

T-Shaped Skills Indicators:

● Depth of Knowledge: Subject mastery scores: Grades or assessments in

specialized courses.

● Competency Assessments: Skill ratings in a specific discipline.

● Breadth of Knowledge: Enrollment in interdisciplinary courses: Number of courses

taken outside the core field.

● Collaborative Projects: Participation in group work across different disciplines.

● Collaboration Skills: Peer evaluation scores: Feedback from group members on

teamwork.

● Communication Skills Assessments: Scores for the ability to communicate across

disciplines.

By systematically identifying AI application factors, developing a robust system of

indicators, and applying relevant scientific methods, it is possible to understand and

illustrate the relationship between AI in higher education and the development of T-

shaped skills in students. Such an approach will not only facilitate academic research

but also inform educators and policymakers on optimizing AI integration for the holistic

development of students.

AI as a Catalyst for Skill Development: AI technologies have the potential to
personalize learning, stimulate interdisciplinary research, and enhance
collaboration skills - all of which are key components of T-shaped skill sets.

In turn, AI integration requires a reassessment of educational priorities:

1. Shift in Skill Focus: Since AI can handle routine tasks, the focus may
shift from mastering basic skills to higher-order thinking, such as critical
analysis, creativity, and problem-solving.

2. Deeper Engagement: Students can engage more deeply with the material
by interpreting, editing, and curating AI-generated content, fostering a
more profound understanding of underlying principles.

3. Transformation of Roles: Students may assume roles similar to

architects or designers, using AI tools to execute more ambitious and
creative projects that go beyond traditional assignments

Although AI promises to transform teaching and learning by providing
personalized support and fostering deeper engagement, it also poses risks
related to equity, accuracy, and student motivation. It is crucial for

educational institutions and technology developers to collaborate in creating
AI tools that are pedagogically sound, culturally sensitive, and aligned with
the goal of enhancing human learning.

A telling example in this regard is the partnership between Arizona State
University (ASU) and OpenAI, launched in January 2024. It represents an

innovative approach to integrating AI into higher education. The collaboration is
focused on utilizing ChatGPT Enterprise to enhance the educational experience

for ASU faculty and students. The goal of this project is not merely to adopt new
technologies but to rethink educational paradigms, particularly in the field of

STEM. Institutions that prioritise the development of T-shaped skills through AI-

driven systems will be better positioned to produce graduates who are not only
specialists in their fields, but also able to think across disciplines and solve

complex real-world problems.

Looking ahead, increasing attention is being given to the integration of AI to
enhance hybrid learning environments and to create more immersive experiences

through virtual reality (VR), which will further contribute to the development of T-
shaped skills among students.
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Category Dependency Indicator Data Used

Personalized Learning 
Paths

AI algorithms adapt 
educational content 

to individual 
learning styles and 

paces.

Student progress 
rates and 

completion times 
for personalized 

modules.

Interaction data 
with learning 

platforms, 
performance 

metrics.

Enhanced Access to 
Interdisciplinary 
Resources

AI-driven 
recommendation 
systems suggest 
cross-disciplinary 

materials

Diversity of learning 
materials accessed, 
breadth of subjects 

explored

Logs from 
educational 

platforms, resource 
access records.

Simulation and Virtual 
Labs

AI enables complex 
simulations that 

integrate multiple 
disciplines

Student 
engagement levels, 

proficiency in 
handling 

interdisciplinary 
simulations

Usage statistics, 
performance in 

simulation-based 
assessments.

Collaborative AI Tools AI-powered 
platforms facilitate 

collaboration 
across different 

fields

Number and 
diversity of 

collaborative 
projects completed

Records from 
collaboration tools, 
project outcomes.

Intelligent Tutoring 
Systems

AI tutors provide 
immediate 

feedback and 
support in various 

subjects.

Improvement in 
student 

performance after 
AI tutor 

interactions.

Tutoring session 
logs, pre- and post-
assessment scores.

The table summarises the key aspects of using AI technologies to create
effective learning environments that foster the skills of T-shaped
professionals.

Figure 1. Identifying the relationship between factors of AI implementation in НЕ and the

development of T-shaped skills in students (created by the authors).

To understand the connection between AI implementation in higher education and the

development of T-shaped skills in students, it is essential to systematically analyze how

specific AI factors contribute to both the depth and breadth of students' competencies.

Below, we present a structured approach to identifying these relationships.

1. Definition of Key Concepts

AI Implementation Factors in Higher Education: These are specific ways in which

AI technologies are integrated into educational environments, such as personalized

learning platforms, AI-based teaching systems, administrative chatbots, immersive

learning environments, and more.

T-shaped Skills: This concept refers to the combination of deep knowledge in a

particular discipline (the vertical bar of the “T”) and a broad understanding of multiple

disciplines, along with the ability to collaborate (the horizontal bar).

1. Approach to Identifying the Relationship To determine the connection, it is

necessary to compare AI factors with skill development:

Depth (Vertical Skills): Identify AI tools that enhance deep learning in specific

subjects.

Breadth (Horizontal Skills): Identify AI tools that facilitate interdisciplinary learning

and collaboration.

1. Data Collection

Surveys and Questionnaires: Gather feedback from students about how AI tools

have impacted their learning process.

Academic Performance Metrics: Analyze grades, course completion rates, and

retention statistics.

Engagement Analytics: Use data from AI platforms to assess student engagement

across different subjects.

1. Analysis of Results. It is necessary to correlate AI usage with skill development by

determining whether increased use of certain AI applications correlates with improved

T-shaped skills.
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