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1. Introduction

Education systems worldwide have been
influenced by the social and economic
transformations caused by industrial revolutions and,
more recently, by the COVID-19 pandemic. The
world has become a rapidly changing and digitally
prevalent place, and technology has become a key
factor in transforming the way educational institutions
work. With the boom of technological innovations and
the digital world, traditional teaching and learning
strategies have been reexamined, especially in higher
education (HE) [1], [2], [3].

In recent years, HE has undergone a dizzying
transition towards digital transformation (DT). These
changes are accompanied by the incorporating of
digital collaboration tools, online learning platforms,
and virtual classrooms in its programs [4], [5].
However, for the implementation of such resources to
be effective, HE must have more flexible, accessible,
and efficient systems to meet the demands of students,
teachers, and the labor market itself [6], [7].

On the other hand, digital transformation generates
various benefits for HE, including personalization of
education, collaborative learning, online tools, and
collaboration in virtual environments [8], [9], [10].
Among these benefits, personalized learning (PL)
stands out, which as an educational method has gained
ground with the rise of DT. Artificial intelligence (Al)
plays an important role in PL, as it offers experiences
tailored to the needs of each student and their learning
styles [11], [12].

Personalized learning (PL) has been defined in
various ways. For [13], it is “teaching and learning that
focuses on the learner's background, needs, potential
and perceptions. It is learner-centred education’. As
defined by [14], PL as an educational approach that
personalizes learning experiences to work with the
different needs, strengths, abilities, and interests of the
learner.
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In another vein, [15] encompass both concepts and
point out that PL is a systematic learning design that
seeks to link instruction to the strengths, preferences,
needs, and purposes of each student; this approach
allows for comprehensive educational experiences
that include greater access to disciplines and job skills
in the 21st century.

Now, with the becoming of DT in university
institutions, it becomes evident that embedded
technologies can enhance the personalization process
by analyzing information referring to student
performance to provide individualized content, which
makes learning more engaging and effective [16],
[17]. This occurs because PL relies on six pillars of
digital transformation to achieve the ends of higher
education: user-centeredness, the phenomenon of big
data and Al, ubiquity, platform centricity, and the
demand for digital by default (digital by design) [18].
Each of these pillars has, at present, an important
influence on learning or teaching processes to shape
the phenomena that are reshaping educational
systems.

The DT of education helps strategies to be adjusted
to the student's interests. A clear example of this is
represented by adaptive platforms, with which it is
possible to tailor learning activities according to the
time and place available to learners, adapting them to
the pace of their learning [18], [19], [20]. Hence,
different personalized digital systems, as well as
individual e-learning classes, have emerged to include
personalized teaching and learning strategies and
resources [21].

The benefits of personalized learning have been
reported in several research studies; however, its
implementation is currently a challenge for HE
institutions. This is because there is a lack of clarity
regarding the practical aspects required to achieve it
effectively when linked in educational contexts that
are intensely interconnected or mediated by highly
disruptive digital technologies [22]. Given this, it is
necessary to know what trends on the effectiveness of
the strategies and resources offered by DT for
personalized learning in HE is. To this end, the
objective of this integrative review is to identify the
strategies and resources offered by digital
transformation for the development of personalized
learning in higher education.

This study provides a summary and integrative
synthesis of previous studies on the strategies and
resources provided by digital transformation that
favor personalized student learning in higher
education. To this end, three questions are posed:

o What types of research designs and methods have
been used in the studies reviewed?

e How has empirical research conceptualized digital
transformation and personalized learning in higher
education?

e What are the digital tools and resources most
commonly used in personalized learning?
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2. Methodology

A systematic integrative review was carried out on
the state of knowledge related to digital
transformation and personalized learning in higher
education. For this purpose, the methodological
approach of [23] was taken into account, as well as the
stages of integrative reviews proposed by these
authors, since they allow including different
methodologies and exhaustively examining all
relevant literature on the topic. On the other hand, the
review followed the following steps: identification of
the problem, identification of relevant studies,
selection of studies and data extraction, data analysis,
and presentation of results [23]. For the search
process, the guidelines of preferred reporting elements
for systematic reviews and meta-analyses PRISMA
were followed, to describe the steps followed in the
present review [24].

2.1. Problem ldentification

Few studies have been conducted that review in an
integrative manner the resources that digital
transformation has provided to HE and their
relationship with personalized learning. In that sense,
this review has sought to identify the strategies and
resources offered by digital transformation to develop
personalized learning in HE. In addition, the objective
of the study and keywords were defined.

2.2. ldentification of Studies

The systematic search of academic literature
allowed the identification of relevant studies. The
academic databases selected for this process were
Scopus, Web of Science (WoS), and SciELO. The
search was based on a hybrid strategy combining a
database scan with backward and forward
snowballing processes to ensure that the majority of
potential references were identified [25].

The inclusion and exclusion criteria established
were the following: Original articles describing the
process of digital transformation in HE and the
resources, tools, or strategies provided by it to the
personalization of learning, found in the international
literature, written in English, Portuguese or Spanish,
and published between January 2015 and March 2025,
as well as review, qualitative, quantitative or mixed
articles. Conference papers, doctoral theses, and book
chapters were excluded from the analysis.

The first step was to perform an exploratory search
in meta-search engines, using the following
descriptors: personalized learning, digital
transformation, higher education, student, digital
resources, technology, and their respective translation
into Portuguese and Spanish.
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The Boolean operators “OR” and “AND” were
used to connect the keywords. The search formula
used was as follows: “higher education” *, AND
“digital transformation” *, AND “personalized
learning” *, (student* OR technology OR *“digital
resources”), (“digital transformation” OR
“personalized learning” OR “student-teacher”*).

2.3. Study Selection and Data Extraction

A selection process was carried out that included
reading the title, abstract, and full text to locate the
characteristics of the papers that studied the stated
phenomenon. Two independent reviewers carefully
examined the titles, keywords, and abstracts in the
selected papers. A possible loss of data was controlled
by categorizing the articles, for which a matrix was
designed in Microsoft Excel to systematize the
information, taking into account the following
aspects: author(s), year of publication, objective,
sample, methodology, results, and conclusions. The
Prisma flow chart was used to track the number of
investigations at each stage of the review.

2.4. Data Analysis and Presentation of Results

In this phase, the information obtained from the
selected papers was evaluated. The results were
classified to achieve the established objective; in
addition, all of the selected articles were read and
critically analysed. The 30 studies were examined by
coding the themes developed in each of them, as well
as the statistically significant results in the quantitative
aspect of the studies.

This analysis applied the constant comparison
method, which converts extracted data into systematic
categories and supports the identification of patterns,
themes, variations, and relationships related to the
topic under review [23]. The data from each study
were also organized in an individual matrix and later
arranged in a combined matrix to enable comparison.
The principal investigator extracted the most
important themes using code based on the research
guestions. Subsequently, these codes showed repeated
patterns in the studies, which resulted in the subareas
or themes of the overall analysis.

Finally, conclusions and implications for practice
and research were presented. The integrative review
carried out assessed the guidelines of good practice in
research. In addition, the authorship and ideas of the
authors of the included studies were respected, which
came from articles published in indexed scientific
journals.

3. Results
The search yielded 801 documents; however, only
30 were included. After the selection of titles and

elimination of duplicates (No.=41), the articles were
subjected to a complete review.
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This process was carried out in accordance with the
established inclusion and exclusion criteria, which
resulted in 760 documents that were screened to
decide whether they met the established objective. Of
this total, 187 were excluded because they were
outside the time period, resulting in 573 reports
evaluated for eligibility. Finally, 543 studies were
eliminated, mainly for being in a language other than
Portuguese, English or Spanish, for dealing with a
different subject and for being papers resulting from
congresses, doctoral theses or book chapters. In
summary, 30 publications were included for review
(Figure 1).

Identification of studies
. g z::gaﬁl‘i;d records: Eecords deleted
n Scopusn=33% _due to
= Wos n=247 duplicates(n=41)
5 SciELO n=196
| Records excluded
Eecordsreviewed: forbeing outside
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8 time (n=187)
l
& Eeports evaluated Exchided reports:
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different language:
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:g Studies mnclided m Eeferrmgtoa
g the review (n=30) different topic:n=193
A Because they are papers
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conferences, doctoral
thezez and book
chapters:
n=206

Figure 1. Prisma flowchart

In the third methodological phase, the data
obtained from the analysis of each study were
organised into a table designed by the authors (Table
1). This data included authors, year of publication,
country, methodology, sample size, instruments,
journal, database, and language. Furthermore, a
thematic analysis was conducted to identify common
themes associated with the strategies and resources
offered by digital transformation for the development
of personalised learning in HE. This procedure
allowed the findings to be grouped into categories and
the most salient aspects that characterised the
examined studies to be located.

The review took into account 30 articles, of which
8 were literature reviews, 7 studies presented a
guantitative methodology, 6 were qualitative, and 5
presented a mixed approach.
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The remainder of the studies were based on
documentary analysis; in this regard, one developed a
dialectical method, another was a case study, and one
did not mention the type of methodology employed.
The sample sizes of the investigations ranged from 7
to 1327 nparticipants, and consisted of students,
lecturers, and, in some cases, administrative staff from
university institutions.

It was revealed that the most used database for
publishing studies on digital transformation and
personalised learning in HE was Scopus with 46.66%
(n=14). Documents published in journals with double
indexing stood out, for example, Scopus/WoS with
40% (12), followed by SciELO with 10% (3), and
WoS was in last place with one publication (3.33%).
The years 2023 and 2025 presented the highest
number of productions with 12 and 6 studies
respectively; followed by the year 2022 with 4
publications, and 2020 and 2024 with 3 studies each.
Furthermore, the predominant language in the
examined publications referring to  digital
transformation and personalised learning was English
with 25 documents, representing 83.33% of the total
examined; while publications in Spanish only reached
16.66% (n=5).

Table 1. Characteristics of the reviewed studies

The studies were conducted on different
continents, such as Europe (Spain, Norway, Italy,
Greece, lIreland, and Portugal), Central and South
America (Bolivia, Ecuador, and Mexico), and Asia
(India, United Arab Emirates, Vietham, and Syria).
Among the reviewed studies, six stood out whose
samples were organised into groups of countries, that
is, the participants were taken from different nations.
Thus, the work carried out by [26] included
participants from the nations belonging to the
ECOLHE project, among which are Italy, Greece,
Ireland, Cyprus, and Catalonia. The study conducted
by [27] had a sample from different parts of the Asian
continent (India, Bahrain, Saudi Arabia, United Arab
Emirates, Oman, Qatar, and Sri Lanka). In turn, [28]
worked with Malaysia, Singapore, and Thailand; [29],
with different areas of Central Asia; [30], included
participants from Latvia, Lithuania, the Czech
Republic, Slovakia, Portugal, Italy, and Spain. It is
worth noting that one of the studies that had a rather
diverse sample was the one conducted by [31], who
recruited higher education leaders working in
different types of institutions located in 24 countries
(Brazil, Germany, Australia, Austria, Belgium,
Canada, Denmark, Egypt, Finland, Ghana, Hong
Kong, Kenya, Mexico, the Netherlands, Nigeria,
China, Russia, Singapore, South Africa, Sweden, the
United Kingdom, Switzerland, the United States, and
Vietnam).

Author(s)/Country | Methodology | Sample/Instruments Journal Data base Language
. Education and
[32] Lgergture Information Scopus English
eview )
Technologies
. Qualitative / Educational .
[33]/Spain Case Study Techsnol_ogy & Scopus English
ociet
Systematic .
[34] Review IEEE Access Scopus-WoS English
Systematic - .
[35] Review and Adrgtl:ri\éztgsstlve Scopus-WoS English
Meta-analysis
Technological
[36] Review Forecasting and Scopus English
Social
7 students enrolled in
[37]/ Spain Quantitative the Master's degree Heliyon Scopus English
and 4 teachers/survey
Informants were
selected from various
[38]/ Norway Qualitative faculties and units / nggg;fiﬁn& Scopus English
Semi-structured
interviews
[27]/ Different areas " 250 . g .
of Asia Quantitative respondents/Surveys Cogent Education Scopus-WoS English
Annals of Library
. . 937 respondents / . .
[39]/ India Mixed Questionnaire and Information Scopus English
Studies
520 students, 8
[26]/ Italy, Greece, teachers, and 7 adm RIED-Revista
Ireland, Cyprus and . professionals/semi- Iberoamericana de .
Catalonia Mixed structured interviews, Educacion a Scopus-WosS Spanish
(ECOLHE project). focus groups, and Distancia
guestionnaires

1458

TEM Journal — Volume 15 / Number 2 / 2026.




TEM Journal. Volume 15, Issue 2, pages 1455-1464, ISSN 2217-8309, DOI:

10.18421/TEM152-42, May 2026.

Students/observation

Tribunal. Revista
en Ciencias de la

[40]/ Bolivia Qualitative, and interview Educacién y SciELO Spanish
Ciencias Juridicas
Document . .
[41] Analysis Conrado SciELO Spanish
RLCS, Revista
. Quantitative, 560 Latina de K .
[42)/ Spain descriptive students/questionnaire Comunicacién Scopus-WoS Spanish
Social
Prohominum.
. Revista de . .
[43]/ Ecuador Qualitative 120 students/surveys Ciencias Sociales SciELO Spanish
y Humanas
Current
[44] Review Anesthesiology Scopus English
Reports
52 senior directors "?g;?ﬁzlo 2? :
[45]/ United Arab - and X .
Emirates Qualitative | _ demics/Questionn | Advanced Scopus-WoS English
. omputer Science
aire S
and Applications,
Dialectical
Method and -
Brazilian Journal
[46]/ Ukraine A Prrggsrisand of Education, WoS English
Cpp . Technology and 9
omparative Societ
Analysis y
Method
Literature Discover -
[47] Review Education Scopus English
[28]/ Malaysia, 23 people/interviews Contemporary
Singapore and Qualitative and document Educational Scopus-WoS English
Thailand analysis Technology
International
381 teachers-1327 Journal of
[48]/ Germany Quantitative | students/questionnaire Educational Scopus English
S Technology in
Higher Education
. 300 individuals/one
[29]/ Uzbekistan . . Journal of g .
(Central Asia) Mixed survey ar_1d semi Intelligent Systems Scopus-WoS English
structured interviews
Systematic . .
[49] Review Educ. Sci Scopus-WoS English
[50]/ Mexico Quantitative 100 teachers/survey Front. Educ. Scopus English
Systematic Quality Assurance .
[51] Review in Education Scopus English
The Electronic
[52]/ Russia Case Study 184 students/surveys Journal of e- Scopus English
Learning
- Not S .
[53] Vietnam mentioned Sustainability Scopus-WoS English
[54] Jordan Quantitative 500 stustiljerctes;Onlme Sustainability Scopus-WoS English 1
[30]/ (Latvia,
Lithuania, Czech Quantitative- 808
Republic, Slovakia Quasi- respondents/questionn Sustainability Scopus-WoS English
and Portugal, Italy, experimental aire
Spain)
Systematic literature Social Sciences &
[55] Syria Mixed rewew-mtervn_aws- Humanities Open Scopus English
case analysis
84
people/questionnaire,
[31] 24 countries Mixed contextual interviews IntJ Educ Technol Scopus English

and follow-up
guestionnaire

High Educ
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4, Discussion

This study is among the few to address an
integrative review that identifies the strategies and
resources offered by digital transformation for the
development of personalized learning in HE. Research
was found employing a variety of methodologies, with
systematic reviews and quantitative studies
predominating. All articles were published in the last
five years, demonstrating the scientific community’s
gradual and growing interest in the contribution of
digital transformation to the personalized learning of
higher education students.

4.1. Digital Transformation

Regarding the second research question,
concerning the conceptualization of digital
transformation and personalized learning in higher
education, it should be noted that [37] and [50] draw
on [56] to define DT and establish that it is a process
that seeks to improve an entity by generating
significant changes in its properties, combining
information technology, computing, communication,
and connectivity. As [34] add that TD involves the
use of digital technologies, whose purpose is to adjust
or modify the existing processes and culture of an
organization to create new values. In HE institutions,
it symbolizes a change in different organizational and
pedagogical aspects, i.e., modifications ranging from
teaching methods, classroom management techniques
and student interaction, to program design, the
learning environment, and the management and
operation of the institution [34], [49], [53].

DT in higher education integrates digital
technologies into the educational and administrative
processes of educational institutions [34]. Basically,
the aim of DT is to offer quality education, facilitate
access to information, foster collaboration and active
participation of students, and prepare them for the
digitized world of work [40]. In this sense, [45] point
out that TD is among the major catalysts of today's
business environment, and higher education is not
excluded from this evolution, as it represents the
modernization of the constantly changing philosophy,
purpose, competence and patterns of the organization.

For [41], TD not only involves the technological
aspect, but also requires leadership, in addition to
investment in infrastructure and resources related to
information and communication technologies (ICT).
Both aspects are necessary and interdependent,
because if there are good technological
infrastructures, but leadership is lacking, inefficient
processes will occur and opportunities for the
institution will be lost. In this regard, [47] found nine
dimensions that hinder TD: digital vision, strategy and
policies; digital leadership and management; digital
organization; digital resources; digital competence;
stakeholder management; digital culture; digital
academics; and digital ethics.
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Studies emphasize that digital learning
implementation involves more than a transition to
online formats; it demands a well-defined strategy and
strong leadership [31].

For [34], it is essential that in the face of the
changing technological landscape, higher education
institutions adopt a proactive approach to digital
transformation. Effective technology integration has
the potential to drive positive change and improve
learning outcomes; consequently, it is a vital
component for modern HE. However, there is a need
for institutions to redefine organizational structures
that generate innovative practices and transform
traditional ~ organizational ~ processes  through
organizational models that enable it to learn. It should
not be forgotten that TD should be part of an
institutional strategy that allows institutions to
respond to changes by making use of digital
technologies, and whose purpose is to improve their
value creation processes [26], [45], [47].

4.2. Personalized Learning

With respect to personalized learning, various
studies define it as a student-centered approach that
aims to meet the particular and individual needs of
students and thus foster their personal development.
This learning focuses on increasing the flexibility of
learning, adapting pedagogical practices to the needs,
capabilities, preferences and limitations of students
[31]. The transition to PL involves a break with the
rigid structure offered by standardized education,
which  provides a more personalized and
individualized educational experience.

Currently, the concept of PL has become more
popular because it challenges the traditional
classroom approach, since as technology advances,
the importance of PL increases. One of the aspects that
characterizes PL is to achieve the teaching effect of
“individualized teaching without face-to-face classes”
[57]. To this end, it manages to integrate advanced
technology and deeply understand the learning
process. Then, it becomes a trend in the modern
education system, linked to the digital transformation
of socio-economic everyday life [52].

A clear example can be found in the shift to online
learning during the COVID-19 pandemic, which
significantly accelerated the advancement of
technology-supported personalized education across
universities worldwide [28]. In response, many higher
education institutions advanced in the incorporation of
digital technologies within their academic and
administrative systems. Notably, they adopted e-
learning platforms such as Moodle and Microsoft
Teams to support remote instruction. The use of these
platforms in university settings enabled the
development of more flexible and tailored learning
experiences for students [29].

TEM Journal — Volume 15 / Number 2 / 2026.
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In turn, [33] elaborate on the issue by arguing that
COVID-19 was the proof that HE needed to offer
personalized multimodal learning value propositions.
This approach to personalization involved selecting
appropriate technology models, developing a wide
array of technological tools tailored to different
learning styles, and embracing a comprehensive
cultural transformation. For this to occur, a hasty
digital transformation was necessary to reduce lecture
and face-to-face knowledge, as well as to provide
goals for developing student capacity, increasing self-
learning, creating opportunities for anytime, anywhere
learning, and personalized learning [53].

Digital transformation places students at the center
of the learning experience and enables them to use all
their senses in the acquisition of knowledge. It also
opens access to various options that support
interaction models based on personalized education.
These models include automation of administrative
tasks, provision of insights into learners’ cognitive
processes, adaptation of learning environments for
students with special needs, stimulation of creativity,
and creation of interactive and innovative educational
settings [32].

The PL benefits from digital transformation
because it offers the learner greater flexibility in the
pace, time and place of learning, while enhancing
learner autonomy in terms of learning options and
participatory methods, including anonymous ones.
MOOCs are a clear example of this, as they have
provided a greater variety of learning options for
university students and favored more personalized
learning. In addition, personalized feedback from
instructors, peers and professionals has greatly
benefited the university student. In sum, these digital
tools and resources provide real-time feedback to
instructors and students, allowing faculty to adapt
their teaching strategies to meet the changing needs
and preferences of students. This results in more
personalized and effective instruction [28], [33], [41],
[55].

4.3. Digital E-Resources Used in Personalized Learning

As a result of the review, different tools and digital
electronic resources used in higher education to
promote personalized learning were observed. As an
instructional approach, PL implies adapting learning
to the interests, strengths and needs of each student, so
the teacher must rely on various activities to practice
this learning. One of these activities is the use of
technology, whose advantages provide a new
experience for better performance in the educational
environment [31], [43], [48], [50], [54].

TEM Journal —Volume 15 / Number 2 / 2026.

The use of tools and resources provided by digital
transformation in the university environment has
allowed a trend to take hold in terms of their use
worldwide.

The digital tools and resources most used in the
promotion of PL were massive open online courses
(MOOCs), which are used to find information [28],
[41], [55]. Also, there are learning management
systems [28], [50], [55], which allow the organization
and evaluation of content, and offer cloud storage and
synchronization services for collaborative student
activities.

Four technologies stand out in DT that have been
key to supporting the teacher in planning a PA. These
are Al, cloud computing, the Internet of Things (loT),
and big data [27], [32], [35], [36], [53]. With the use
of Al, the way subjects are learned in universities will
change completely. This will allow the average 1Q of
students to increase [32]. Also, higher education
institutions will experience administrative, managerial
and strategic implications. This will require a re-
evaluation of existing processes and structures,
allowing for the creation or changes of new roles to
effectively manage these technologies [35].

Cloud computing has a significant impact on HE,
as it promotes more efficient information technologies
and fosters organizational agility. Similarly, it
provides a range of (virtual) resources for learning,
teaching and research [55], [36]. The Internet of
Things (loT) led universities to adopt a new
philosophical perspective, where any academic
program can be delivered intelligently and remotely.
As a result, connecting from home became a viable
reality, offering speed, efficiency, and broad
accessibility in education. Thus, the Internet of Things
will bring new value-added advances to education, in
particular, the way education should be associated
with global learners.

Regarding the Internet of Things (IoT), a new
philosophical stance in higher education has been
built, allowing the delivery of any program to be
executed intelligently and remotely. Among the
characteristics of 10T are speed, efficiency, and wide
educational coverage, especially with global students
[32], [34], [36], [53].

Among the most widely used digital tools and
resources are chatbots and virtual assistants. These
Al-powered entities provide immediate support to
learners with queries, offer guidance, and facilitate
communication. In addition, they can be integrated
into learning platforms to provide a personalized
learning experience [52].
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On the other hand, the use of Virtual Reality (VR)
and Augmented Reality (AR) as immersive
technologies enhance learning by providing
interactive, three-dimensional experiences in higher
education, especially in health sciences and
engineering [30], [44], [50], [54]. Both allow students
to explore situations over time or conduct virtual
scientific experiments.

Smart sensors, 3D virtual worlds, and 3D mapping
are also tools that facilitate the collection,
interpretation, and improvement of learning data,
which favors the advancement of personalized and
adaptive learning [36].

Other technology-based approaches include
machine learning [43], blended learning approaches
[55], multimedia teaching [33], smart classroom
systems [37], and hybrid solutions (blended learning)
[41]. Likewise, tools that facilitate communication
and interaction between people, such as MS Teams,
Zoom, Messenger, videos, tutorials, social networks,
chats, and forums, were analyzed [38], [41], [42], [49].

5. Conclusion

This review provides an overview of the state of
knowledge regarding digital transformation in higher
education, and the tools and resources it provides to
promote and strengthen personalized learning. DT has
generated a series of benefits that directly impact the
pedagogical processes of higher education. This is
achieved through the appropriate use of technology,
which can help deliver high-quality education through
personalized experience.

The findings emphasize that personalized learning
driven by DT is a fundamental element for achieving
student academic success. By leveraging learning
technologies, tools, and resources, higher education
institutions can significantly improve student
engagement through improved learning outcomes. The
accelerated DT experience following the COVID-19
pandemic has transformed education and training
strategies in higher education, primarily because it has
successfully  created  personalized  educational
environments.

To summarize, it should be noted that the
development of intellectual development generated in
university settings will impact the professional and
business world, as offering advanced learning
supported by emerging technologies will enable the
development of better professionals, capable of
adapting to and addressing the various work situations
that arise. In this process, intellectual development
focuses on providing innovative  methods,
technologies, and developments to meet individual
intellectual development needs through more
personalized professional training.
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