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In recent years, the integration of artificial intelligence 
(AI) into education has been rapidly advancing, offering 
promising opportunities for enhancing learning expe-

riences. One of the notable applications of AI in education 
is AI-assisted learning, which leverages machine learning 
algorithms and natural language processing techniques to 
personalize and optimize the learning process for individual 
students. This introduction aims to provide an overview of 
AI-assisted learning, drawing insights from a survey of rele-
vant literature.
AI-assisted learning encompasses a variety of techniques 
and technologies aimed at tailoring educational content, 
delivery, and assessment to meet the diverse needs and 
preferences of learners. As highlighted by [4], AI systems 
can analyze vast amounts of educational data, including 
student performance, learning styles, and knowledge gaps, 
to generate personalized learning pathways and recommen-
dations. These systems can adaptively adjust the difficulty 
level of learning materials, provide real-time feedback, and 
offer additional resources or exercises based on individual 
learning progress and proficiency.

intelliGent smArt tourism educAtion: 
some experiments with Ai BAsed leArninG 

For culturAl tourism

The integration of artificial 

intelligence (AI) in education, 

particularly in the field of 

digital tourism, is a growing 

area of interest. Xing (2022) 

and Cesta (2020) both 

emphasize the potential of 

AI in personalizing learning 

experiences, with Xing 

focusing on the design of a 

tourism teaching system and 

Cesta on the use of intelligent 

tools for cultural heritage 

visits. Ferràs (2020) further 

explores the application of 

AI in tourism, highlighting its 

role in creating customized 

experiences for tourists. 

Morellato (2014) adds a critical 

perspective, proposing an 

experiential approach to 

developing digital competence 

in tourism education, which 

could be enhanced by AI-

driven personalization and 

active learning. These studies 

collectively underscore the 

potential of AI in transforming 

the learning experience 

in digital tourism, from 

personalized teaching systems 

to the creation of tailored 

tourist experiences.

Introduction to the role of AI in Self-Learning within the context of training for cultural tourism.
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Moreover, AI-powered tutoring 
systems have shown great po-
tential in providing personalized 
support and guidance to stu-
dents. For instance, intelligent 
tutoring systems (ITS) can si-
mulate one-on-one interactions 
with students, offering imme-
diate feedback, explanations, 
and hints tailored to their spe-
cific learning needs [2]. Throu-
gh the use of natural language 
understanding and dialogue ge-
neration techniques, chatbot-
based tutoring systems can en-
gage in conversational interac-
tions with learners, answering 
questions, clarifying concepts, 
and fostering a supportive lear-
ning environment [5].
Furthermore, AI-assisted lear-
ning extends beyond individua-
lized tutoring to collaborative 
and social learning experiences. 
Social recommender systems 
can leverage AI algorithms to 
analyze learners' social interac-
tions, preferences, and inte-
rests, facilitating the discovery 
of relevant learning resources 
and fostering peer-to-peer 
knowledge sharing [6]. Virtual 
collaborative environments 
powered by AI can enable stu-
dents to engage in collaborative 
problem-solving, project-based 
learning, and group discussions, 
with intelligent agents provi-
ding guidance, coordination, 
and feedback throughout the 
collaborative process [3]. In this 
paper we outline some expe-
riences obtained in the context 
of Digital Tourism Course at the 
University of Rome Tor Vergata 
in the last 2 years. The focus is 
on improving self-learning skills 
with the use of AI generative 
and its role in the context of 
cultural tourism digitalization 
motivated by several reasons as 
described in [1] in which the im-
portance of academic role has 
been outlined.

IMPACT OF AI IN PROVIDING 
SELF-LEARNING ACTIVITIES
The impact of AI in providing 
self-learning activities is pro-
found and multifaceted. Here 
are several key ways in which AI 
influences self-learning:

Personalized Learning Paths 
AI can analyze vast amounts of 
data about a learner's preferen-
ces, strengths, weaknesses, and 
learning styles to tailor educa-
tional content and activities to 
their individual needs. By un-
derstanding the learner's pace 
and level of understanding, AI 
algorithms can suggest appro-
priate resources, exercises, and 
challenges, thereby enabling 
self-directed learning that is 
customized to each learner.

Adaptive Learning Systems 
AI-powered adaptive learning 
systems dynamically adjust the 
difficulty and pace of learning 
activities based on the learner's 
performance and progress. The-
se systems can provide persona-
lized recommendations for acti-
vities that match the learner's 
current level of knowledge, 
ensuring that they are appro-
priately challenged without fe-
eling overwhelmed or bored. By 

adapting to the learner's evol-
ving abilities, adaptive learning 
systems promote continuous 
improvement and engagement 
in self-learning activities.

Intelligent Tutoring Systems (ITS)
ITS leverage AI techniques to 
simulate one-on-one tutoring 
interactions, providing persona-
lized guidance, feedback, and 
support to learners. Through 
natural language processing and 
machine learning algorithms, 
ITS can understand the learner's 
questions, misconceptions, and 
learning goals, offering targeted 
explanations, hints, and exam-
ples to facilitate self-directed 
learning. By providing immedia-
te and tailored assistance, ITS 
empower learners to navigate 
complex concepts and topics in-
dependently.

Recommendation Systems
AI-driven recommendation sy-
stems analyze learners' prefe-
rences, past interactions, and 
learning objectives to suggest 
relevant resources, courses, 
and activities for self-directed 
learning. These systems can 
recommend educational mate-
rials, such as articles, videos, 
tutorials, and online courses, 

Detailed schematic of the organizational model for Self-Learning.
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that align with the learner's in-
terests and goals, thereby faci-
litating serendipitous discovery 
and exploration of new topics. 
By curating personalized lear-
ning pathways, recommenda-
tion systems empower learners 
to take ownership of their lear-
ning journey and pursue areas 
of interest autonomously.

Natural Language Processing (NLP)
NLP technologies enable in-
teractive and conversational 
interfaces for self-learning ac-
tivities, such as chatbots and 
virtual assistants. Learners can 
engage in dialogue with AI-po-
wered agents to ask questions, 
seek explanations, and receive 
feedback in natural language. 
By fostering interactive and re-
sponsive learning experiences, 
NLP-driven systems support 
self-directed inquiry, reflection, 
and problem-solving, enhancing 
learners' autonomy and confi-
dence in their ability to learn 
independently.
Overall, AI plays a transforma-
tive role in enabling and enhan-
cing self-learning activities by 
providing personalized guidan-
ce, adaptive support, curated 

resources, interactive interfa-
ces, and actionable feedback. 
By leveraging the capabilities 
of AI technologies, learners 
can engage in self-directed le-
arning that is tailored to their 
individual needs, preferences, 
and aspirations, thereby em-
powering them to become li-
felong learners mastering new 
skills, acquiring knowledge, and 
achieving their educational go-
als autonomously.

CASE DESCRIPTION: 
SELF-LEARNING IN DIGITALIZA-
TION OF CULTURAL TOURISM 
Digitalization of cultural rou-
tes is a key point used in the 
education of new generation of 
tour operators and smart gui-
des.  Self-Learning AI powered 
activities provide in this case a 
promising means to guarantee 
a flexible and dynamic learning 
process suitable in the new tou-
rism era and in particular cultu-
ral tourism case. To demonstra-
te the applicability of AI based 
education in cultural tourism, 
we consider three examples 
used in the Rome Tor Vergata 
University.   

Self-learning Platform for 
Cultural Travel Blog Design
A first Example of Digital Tou-
rism learning activity is the di-
gitalization of cultural routes 
emerging from the need to ex-
plore archeo sites and cultural 
heritage assets in a huge num-
ber of ways. As example of self-
learning platform, we discuss 
the case of cultural travel blog 
designed for walking routes and 
denoted as cultural travel blog 
in which information is desi-
gned to offer comprehensive 
resources and interactive acti-
vities focused on the digitaliza-
tion of cultural tourism. Lear-
ners have access to a variety of 
multimedia content, including 
articles, videos, case studies, 
and tutorials, covering topics 
such as digital marketing stra-
tegies for cultural attractions, 
virtual reality experiences in 
heritage sites, and augmented 
reality applications for guided 
tours.

Personalized Learning Paths
Upon accessing the platform, 
learners are prompted to cre-
ate a profile where they can 
specify their interests, goals, 
and prior knowledge in the field 
of cultural tourism. AI algorith-
ms analyze this information to 
generate personalized learning 
paths tailored to each learner's 
preferences and learning objec-
tives. For example, learners 
interested in digital marketing 
may receive recommendations 
for articles and tutorials on 
social media advertising for 
cultural destinations, while 
those interested in immersive 
experiences may be directed 
to resources on virtual reality 
technologies.

Chatbot Assistance
To facilitate seamless naviga-
tion and access to resources, 

An example of a Self-Learning process applied during the Web Systems Engineering Course 
with international students under the ERASMUS program, including performance results.
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the platform features a chatbot 
interface that serves as a vir-
tual assistant. Learners can in-
teract with the chatbot using 
natural language queries to 
request specific information 
or resources. For instance, a 
learner interested in learning 
about the use of augmented 
reality in cultural tourism may 
type "AR applications" into the 
chatbot interface. The chatbot 
then retrieves relevant PDF do-
cuments, articles, and videos 
from the platform's database 
and presents them to the lear-
ner for exploration.

Accessing PDF Resources
One of the key functionalities of 
the chatbot is its ability to pro-
vide access to PDF resources on 
demand. Learners can request 
PDF documents on specific to-
pics by simply typing keywords 
or phrases related to their in-
terests. For example, a learner 
curious about the impact of di-

gitalization on cultural heritage 
preservation may type "heritage 
preservation" into the chatbot 
interface. The chatbot then se-
arches the platform's reposito-
ry for PDF documents, reports, 
or research papers related to 
the topic and presents them as 
downloadable resources.
Interactive Learning Activities
In addition to accessing static 
resources, learners can engage 
in interactive learning activi-
ties to deepen their understan-
ding of digitalization in cultural 
tourism. These activities may 
include quizzes, simulations, 
virtual tours, and collaborative 
projects, allowing learners to 
apply theoretical concepts in 
real-world scenarios and gain 
hands-on experience in digital 
cultural heritage management.
Progress Tracking and Feedback
Throughout their learning 
journey, learners can track 
their progress and performan-
ce using built-in analytics and 

assessment tools. AI algorithms 
analyze learner interactions, 
quiz scores, and completion 
rates to provide personalized 
feedback and recommenda-
tions for further learning. Lear-
ners receive insights into their 
strengths and areas for impro-
vement, empowering them to 
adapt their learning strategies 
and goals accordingly.
The self-learning platform for 
digitalization of cultural touri-
sm offers a flexible and enga-
ging educational experience, 
enabling individuals to acquire 
knowledge and skills at their 
own pace and convenience. By 
harnessing the capabilities of AI 
technologies and interactive re-
sources, the platform empowers 
learners to explore the inter-
section of culture, technology, 
and tourism and become infor-
med advocates for sustainable 
and inclusive digital practices in 
cultural heritage preservation 
and promotion.

The AI-Driven organizational model for master's programs in cultural destination training.
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Self-learning activities for local 
Smart Cultural Operators
Another example of application 
of self-learning platform we 
outline the case of Archeo Tuto-
rial implemented in the context 
of the ERASMUS+ project ADHOC 
in which the role of the platform 
is to provide accessibility for  
users with disabilities. In this 
context the platform has been 
provide with a dynamic genera-
tive e script for the text2speech 
function able to be integrated 
in the original archeo guide. 
Obviously, this generation can 
be put in the form of NLP by ta-
king advantage from a chatbot 
interacting with PDF resources. 
In this way AI generative inte-
racting with PDF resource is a 
possible solution for self-lear-
ning activities to the education 
of cultural guides useful in the 
context in which there is the 
need to extend cultural tourism 
learning also to students with 
disabilities (inclusive learning 
program). For example, in the 
case of LIS translation of cultu-
ral things, the learning program 
is devoted to students already 
using LIS language.
 

Accessing a PDF Book on 
Cultural Routes in Rome
In this latter example, we want 
to outline an example of AI-
powered application of advan-
ced AI assisted self- cultural 
guide. The learner expresses 
their interest in cultural routes 
in Rome through a natural lan-
guage query to the chatbot. The 
chatbot recognizes the learner's 
request and responds by asking 
a PDF book.
Exploring historical cities like 
Rome can now benefit from a 
variety of digital tools (appli-
cations, augmented reality, 
chatbots, and interactive maps) 
that facilitate immediate ac-
cess to the dense and hyper-di-
mensional fabric of data, stori-
es, and paths related to the cul-
tural components of the urban 
landscape. Particularly, the in-
tegration of intelligent chatbots 
and interactive maps, program-
med with extensive databases 
of information, represents an 
innovative breakthrough in the 
cultural tourism sector capa-
ble of offering users immediate 
answers to specific questions, 
recommendations tailored to 
their interests and needs, as 

well as real-time updates on 
events in the explored context, 
significantly enriching the per-
sonal experience and making it 
unique and rich. In this regard, 
a case study aimed at optimi-
zing the touristic exploration 
of Rome is proposed, based on 
the innovative integration of 
an advanced chatbot, built on 
generative artificial intelligen-
ce technologies, and Leaflet, 
an open-source platform for 
creating interactive maps. This 
synergy specifically aims to of-
fer a highly personalized tourist 
experience, within the scope 
of themes chosen by the user, 
encompassing a wide spectrum 
of cultural components of the 
urban landscape, from artistic 
and historical to enogastro-
nomic elements. This system, 
named GuidaTuristicaAI (or AI-
CH-Tour-Map), has the ability to 
incorporate in its descriptions 
information drawn from a vast 
corpus of documents, ranging 
from books by illustrious visi-
tors, literary works, and musi-
cal compositions, to enogastro-
nomic guides about Rome over 
the centuries. Upon interacting 
with GuidaTuristicaAI, the user 
is invited to select one or more 
themes of interest to further 
personalize their exploration 
of the city. If the choice falls, 
for example, on literary works 
about Rome as a thematic filter, 
the chatbot searches its PDF do-
cument database to select tho-
se including literary references 
to Rome, extracted from works 
by famous authors who have de-
scribed the city in their visits 
or narrative and poetic works. 
In the case study, it is imagi-
ned that an art history student 
plans a visit to Rome following 
the footsteps of Giuseppe Vasi. 
The chatbot suggests a series 
of publications. For example, 
they can download the PDF of 

Summary of results and future perspectives.
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one of the volumes from the 
open archive.org site or ano-
ther source: https://ia801006.
us.archive.org/7/items/teso-
rosacroevene02vasi/tesoro-
sacroevene02vasi.pdf Using 
the web application, the user 
receives a personalized itine-
rary with the sites described 
by Vasi. The generated inte-
ractive map allows them to 
easily navigate from one place 
to another, while the chatbot 
provides cultural and historical 
insights. The Leaflet mapping 
platform plays a crucial role 
in the implementation of this 
thematic customization. The 
dynamism of the real-time in-
teraction between the user and 
GuidaTuristicaAI can indeed be 
enriched with specific points 
of interest identified on the 
map related to other themes 
selected by the user, allowing 
them to discover the city 
through different interpretati-
ve and perceptual lenses. For 
example, following the literary 
theme, markers can be added 
to places mentioned in novels 
or poems, with short excerpts 
or quotes visible by clicking on 
the respective markers, emo-
tionally connecting them to 
the places through the words 
of authors who have immorta-
lized them in their works. Or, 
information can be provided 
on dining venues and typical 
Roman dishes and wines that 
can be paired with them.

CONCLUSIONS
From the outset and in the 
coming years, AI promises to 
play a decisive innovative role 
in the field of educational 
pathways, transforming and 
enhancing learning experien-
ces through its technological 
features (intelligent tutoring 
systems and chatbots) that ca-
ter to the needs for persona-

lization and adaptability. This 
work particularly investigates 
the importance and impact of 
AI, with a special reference to 
AI-assisted learning in the field 
of cultural tourism. There are 
several ways in which AI can 
be enabled for better perso-
nalization and improvement 
of the educational experience, 
namely customizing learning 
paths, advanced tutoring sy-
stems, recommendation me-
chanisms, and the use of natu-
ral language processing to en-
hance interaction and support 
for students. The research has 
specifically focused on the use 
of self-learning platforms in 
the production of blogs dedi-
cated to cultural travel, em-
phasizing the importance of di-
gitalizing cultural routes. Par-
ticular attention was given to 
specific use cases implemen-
ted at the University of Rome 
"Tor Vergata", highlighting how 
AI solutions can enable self-
learning and accessibility for 
users with disabilities, aiming 
to ensure a better experien-
ce in their training for future 
professionals. AI can help and 
enhance a series of activities 
conducted in self-learning 
through personal guidance, 
adaptive support, and interac-
tive interfaces to resources. 
It allows students to follow a 
self-regulated learning path 
that, according to their needs, 
preferences, and personal go-
als, enables approaches to 
lifelong learning, which can 
empower them to acquire new 
skills and knowledge entirely 
autonomously. Such flexible 
and interactive self-learning 
modalities can be effectively 
extended into digital tourism, 
facilitating experiences by any 
user in consuming cultural lan-
dscapes in a more accessible 
and engaging way.

note

Ital-IA 2024: 4th National Conference on 
Artificial Intelligence, organized by CINI, 
May 29-30, 2024, Naples, Italy
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ABstrAct

The paper discusses the integration of ar-
tificial intelligence (AI) in education, par-
ticularly focusing on digital tourism. It hi-
ghlights the use of AI-assisted learning to 
personalize educational content and enhan-
ce learning experiences for students. Speci-
fic examples include AI-powered platforms 
for designing cultural travel blogs and per-
sonalized learning paths for cultural touri-
sm education. The paper also emphasizes 
the role of AI in supporting self-learning, 
adaptive learning systems, intelligent tu-
toring systems, and natural language pro-
cessing. It showcases case studies from the 
University of Rome "Tor Vergata" and explo-
res AI's potential to improve accessibility 
and provide tailored educational experien-
ces for learners with disabilities.
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