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Abstract
Digital ecosystems are a set of interconnected elements that enable an integrated and 
seamless digital experience. In education, the use of Artificial Intelligence (AI) has great 
potential to improve teaching and learning. However, for the expectations placed on the 
educational use of AI to be met, it is necessary to develop adequate digital ecosystems 
that allow its effective implementation. Therefore, it is of great importance to deepen the 
understanding of these ecosystems and their key elements for such implementation. For 
this purpose, a systematic review of the literature on this subject was conducted, which 
included the analysis of 76 articles published in peer-reviewed journals. The main results 
of the review highlight the current focus of research in that matter, which relates digital 
ecosystems and artificial intelligence around the personalization of learning. Also, some 
aspects related to this relationship are analyzed from four categories: networks, applica-
tions, services, and users.

Keywords Digital ecosystems · Educational technology · Educational innovation · 
Artificial intelligence

1 Introduction

Information and Communication Technologies (ICT) are essential for the development of 
the knowledge society (Pedraja Rejas, 2012; Pérez-delHoyo & Mora, 2019; Phillips et al., 
2017), as they serve as means of communication, sources of information, and learning sce-
narios for students, allowing the construction of knowledge and articulation of elements of 
science, technology, and culture (Ibrahim et al., 2020). In this way, ICTs are increasingly 
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friendly, accessible, adaptable, and used in schools as innovative tools to motivate peda-
gogical changes toward more active and participatory learning (Rajarapollu & Bhagwatkar, 
2017). This motivates the promotion of ICTs to develop abilities and skills in students so 
that they not only search for information, but also discriminate, build, and verify hypotheses 
based on said information (Nzomo et al., 2021).

Some examples of the use of innovative tools to motivate pedagogical changes that allow 
us to understand the impact on the educational context are (a) Dynamic assessment applica-
tions such as Kahoot! o Quizizz, through which surveys, questionnaires, or other evalua-
tion mechanisms are applied, provides instant feedback, identifies areas for improvement, 
and keeps students engaged (Nicol & Macfarlane-Dick, 2006). (b) Videoconferencing Plat-
forms for Synchronous Classes, such as Zoom or MSTeams, which are used to guide online 
classes, discussions, and question and answer sessions, facilitating real-time interaction and 
allowing students to actively participate from any location (Means et al., 2009), C) Use of 
simulators and Virtual Laboratories for scientific and technical disciplines, for example in 
physics, chemistry or virtual programming environments, which provide practical, safe and 
accessible experiences, improving the understanding of complex concepts (Smetana & Bell, 
2012).

Since the 2000s, the production of digital technologies has led to the emergence of digi-
tal ecosystems, where software, hardware, and digital services complement each other in 
synergistic ways (Anwar et al., 2018; Wu, 2020). The concept of ecosystem, proposed by 
British biologist Arthur George Tansley in 1935, refers to a biological system consisting of 
living beings and their environment. This sense of ecosystem has evolved to encompass all 
aspects of society and its organizations, linked with survival, reproduction, evolution, and 
economic and social interconnection (Golov & Myl’nik, 2022).

An AI-enabled digital educational ecosystem refers to complex and dynamic environ-
ments composed of diverse interconnected elements that collaborate to facilitate digitized 
educational experiences, leveraging AI capabilities. According to Giró-Gracia and Sancho-
Gil (2022), this implies the effective articulation of a set of technologies (main technolo-
gies of the fourth industrial revolution), learning management platforms, data, intelligent 
devices, applications, content, infrastructure, and users, to foster social interaction, collabo-
ration and communication among students, teachers and learning communities.

Digital ecosystems play a critical role in facilitating knowledge sharing within organiza-
tions, acting as platforms for cooperation, exchange, and access to knowledge (Gupta et al., 
2019). In education, digital ecosystems have gained more consistency since the early 2000s, 
particularly through the implementation of Learning/Content Management Systems (LMS/
CMS) and open digital educational content sharing through collaborative or social spaces 
(Setiana et al., 2022). Thus, the media and telecommunications industry has had a significant 
impact on this evolution in the last 20 years, with products such as the Internet, personal 
devices, communication services, social networks, search engines, and intercommunication 
becoming increasingly refined and with greater range and coverage (Prashantham, 2020).

Digital ecosystems have not received the research attention they deserve despite their 
growing significance in education. While research on this topic has grown in the last decade, 
the number of articles published per year has remained less than 20 on average, with a 
maximum of 25 in a single year. This trend is surprising considering the potential impact of 
digital ecosystems on education. In this regard, Fig. 1 shows a steady increase in research 
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interest in digital ecosystems, yet there is still a need for further investigation into the topic 
to better understand its implications for the field of education.

Among the cases mentioned in some of the studies worth highlighting is Siriborvorn-
ratanakul (2022), who involves image-based learning models, where it can be inferred that, 
despite the growing demand for AutoML (Automated Machine Learning) seeking to be 
more accessible For users without programming or machine learning experience, it is pos-
sible to create accurate and efficient models without having to go through the process of 
manually selecting algorithms. The above is still far from becoming a conventional solution 
for learning professionals and researchers, due to the high consumption of computational 
resources.

On the other hand, Niyogisubizo et al. (2022) provide a proposal to support the resolu-
tion of student attrition, using big data technology to analyze student performance records 
through a two-layer stacking ensemble based on a hybrid of RF, XGBoost, GB, and FNN to 
improve overall classification performance, which helps estimate students at risk of drop-
ping out of an academic course.

Furthermore, Lamb et al. (2022) examine the utility of using neurocognitive data to 
develop student response prediction on a science content test, the results of which provide 
evidence supporting the use of neurocognitive data for the adaptation of digitally presented 
content and how it is They can use machine learning and artificial intelligence approaches 
to classify student data in real-time. The results also illustrate good precision and capture of 
moment-to-moment cognitive fluctuations in real-time. These findings can help the devel-
opment of tutors with artificial intelligence and improve the analysis of learning based on 
data generated by students.

Incorporating ICTs has been a key effort in improving the educational system, as noted 
by Sholichah et al. (2022), which has motivated teachers to build adequate mediations and 

Fig. 1 Research on digital ecosystems and Education published in Scopus-indexed journals. Source Own 
elaboration based on Scopus data
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innovative ICT-based teaching and learning processes. In this concern, Suárez Guerrero et 
al. (2021) highlight the importance of how contemporary students learn, communicate, and 
relate in the community how technology mediates these interactions in digital ecosystems, 
and the important role ICT plays, in the form of digital ecosystems, in the creation of new 
educational scenarios and transforming the traditional roles of teachers and students. In this 
sense, Belessova et al. (2023) emphasize that rapid changes in digital technologies require 
rethinking literacy processes, with a focus on developing digital skills for both students and 
teachers.

As a result, Morris and Rohs (2021) emphasize that students are increasingly engaging 
in self-directed learning processes, leading to a need to involve their context in educational 
processes mediated by digital ecosystems. So, developing intercultural skills in students is 
also essential for their proper development in multicultural work contexts, such as those 
generated through digital ecosystems (Sukovataia et al., 2020). Regarding this, Artificial 
intelligence (AI) is considered one of the most promising trends in education, with great 
potential to personalize learning and provide a wide range of benefits to students of all ages 
and levels.

To make this possible, AI should be able to analyze large volumes of data related to stu-
dents learning to adapt both teaching materials and learning strategies to meet the individual 
needs of each student. This means that students can learn at their own pace and in their style, 
which according to Vuk et al. (2022), can significantly improve their academic performance 
and motivation.

According to Vera (2023), several benefits of artificial intelligence (AI) have been identi-
fied that support its use in higher education. These benefits include improving student par-
ticipation and engagement in the classroom, providing instant and personalized feedback, 
increasing the accessibility of content for students with disabilities, as well as encouraging 
student creativity and critical thinking. However, when integrating AI into the educational 
curriculum, one of the main challenges facing higher education is ensuring equitable access 
for all.

Although it is recognized that AI has the potential to democratize access to education by 
offering online learning opportunities to large numbers of students, there is a latent risk that 
only those with access to adequate technology and resources can fully benefit from it. This 
situation could further aggravate educational inequalities among students.

On the other hand, according to Cornejo-Plaza and Cippitani (2023), AI in Higher Edu-
cation addresses other ethical challenges, among which are the transparency and explain-
ability of decision-making processes, equity, non-discrimination, privacy, and protection. of 
data, responsibility, and trust in technology.

Moreover, as pointed out by Rensfeldt and Rahm (2023), the integration of AI in educa-
tion provides a wide range of benefits, including the ability to personalize learning and auto-
mate low-level tasks such as homework correction or grading, enabling teachers to focus on 
refining their teaching strategies and developing critical thinking and problem-solving skills 
in students. However, to effectively use AI in education, adequate digital ecosystems are 
necessary. Digital ecosystems provide the necessary infrastructure to collect large amounts 
of data, making personalization of learning possible (Jacobsen et al., 2022). In this regard, 
it is crucial that student data is used securely and that AI algorithms are transparent and 
understandable to both educators and students, which emphasizes the importance of the 
responsible and ethical management of the collected data (Fang & Tse, 2022).
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According to the above, it can be inferred that without adequate development of digital 
ecosystems, the expectations that have been placed on the educational use of AI would not 
be met, and in this sense, it becomes imperative to deepen as much in their understanding as 
well as in the elements of these ecosystems that are key for an adequate educational imple-
mentation of AI (Haji & Azmani, 2020).

To take the first steps towards achieving the above, it has been considered pertinent to 
carry out a systematic review of the literature on this subject. In this regard, a systematic 
review of the literature will allow the rigorous collection and analysis of relevant informa-
tion on digital ecosystems in education and their relationship with the use of AI. This review 
could identify the key elements of digital ecosystems that are necessary for the effective 
implementation of AI in education, as well as the best practices for its development and use.

On the other hand, a systematic literature review would also make it possible to critically 
assess the quality of existing research on the topic, identify gaps in knowledge, and propose 
areas for future research. This would be especially important given that the educational use 
of AI is a relatively new and constantly evolving field.

2 Method

The methodological structure of this review followed the recommendations of Sánchez-
Martín et al. (2022) and Vidal Ledo et al. (2015), who, based on specific needs, have 
adjusted the different steps or processes of the literature review. For its application in this 
review, three main processes have been considered: (1) Review planning, (2) information 
extraction, and (3) analysis and interpretation, which are shown in detail in Fig. 2.

Fig. 2 Review phases. Source Own elaboration
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2.1 Review Planning

2.1.1 Determining the Review´s Purpose

As Visic (2022) indicates, the initial step in documentary research processes is to establish 
the purpose of the review, which is crucial as it sets the direction for the search, reading, 
information extraction, and subsequent analysis. By clarifying the purpose, the interpreta-
tion and rigor of the method can be strengthened. In this first process, the general objective 
of the literature review was established, which was expressed through two guiding ques-
tions: 1) How has the concept of the Digital Ecosystem evolved over the recent decades? 
and 2), what are the key components of a Digital Ecosystem from which the educational use 
of artificial intelligence can be approached?

These questions not only served as the basis for making decisions about the subsequent 
processes but also for organizing the presentation of the results of the review.

2.1.2 Searching Keywords

After having defined the guiding questions, the next step was to identify the search key-
words that were applied in the Scopus Database.

To establish a broad search framework but at the same time narrow it down enough 
to focus the results consistently, a search string was defined with the following terms: 
TITLE-ABS-KEY (“digital ecosystems” AND education), from which 135 result items 
were obtained. With the said amount and with the time frame in which they were located 
(2008–2023), it was not found relevant to apply other filters such as “subject area”, “year” 
or “document type”.

2.1.3 Definition of Inclusion/Exclusion Criteria

To select only the pertinent documents for a subsequent in-depth reading process, the inclu-
sion/exclusion criteria were defined so that only articles that addressed the search topic 
not exclusively from a technical perspective but from an educational point of view were 
selected. A second criterion allowed selection only of those articles that presented research 
results.

As part of the inclusion and exclusion criteria, it was decided to use Scopus as the main 
search source for the articles. This decision was because it is one of the most complete 
and up-to-date bibliographic databases currently available, containing more than 80 mil-
lion publication records, including journals, books, and conference proceedings, and fairly 
broad temporal coverage. In addition, Scopus also offers advanced search tools and filter-
ing features to help researchers quickly find the most relevant articles that meet predefined 
selection criteria.

2.2 Data Extraction

This phase began with the application of the keywords in the Scopus search field. The 135 
documents that resulted from this initial search were subjected to a purification and selec-
tion process that began with the ordering of the results by order of citation. Then, all docu-
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ments were subjected to an abstracting process, through which both the title and abstract of 
each article were reviewed to identify the relevance of the document and compliance with 
the previously defined exclusion criteria. As a result of this process, 59 documents were 
eliminated due to non-compliance with said criteria, leaving a final set of 76 articles, which 
followed the following process: in-depth reading. In this next process, relevant information 
was identified to find possible answers to the guiding questions of the review. The data 
extracted from the articles was recorded in a documentation matrix that included the bib-
liographic information of each article analyzed and the information related to the research 
questions.

2.3 Analysis and Interpretation

The information registered in the documentation matrix was analyzed from two perspec-
tives, the first of a quantitative order, through an analysis of frequencies or occurrences, in 
which the elements that appeared commonly in more than one article were identified. These 
elements were listed and ordered from highest to lowest according to the number of times 
they appeared in the total corpus of texts analyzed. For this, these data were treated from a 
process of term homologation.

The other analysis process, of a qualitative nature, was conducted by way of categoriza-
tion or grouping by similarities or elements in common, from which the main categories of 
analysis and ordering of the results were identified.

As a way to reduce bias in the review process, a two-observer mechanism of consistency 
verification was applied through a measure of Kohen´s kappa coefficient (k = 0,7478). As 
pointed out by Losada and Arnau (2000) this result corresponds to an adequate consistency 
of the two reviewer´s observations.

3 Results

3.1 Bibliometric Results

The 135 articles were published in 71 journals or proceedings, which shows a fairly homo-
geneous distribution of them, with a maximum concentration of 5 articles in 3 journals. The 
quality of the sources consulted is expressed in their impact factor and their location in the 
SJR ranking. In this regard, the top 10 distribution of the articles analyzed are shown in 
Table 1.

3.2 Results Regarding Question 1

How has the concept of the Digital Ecosystem evolved over the recent decades?
Even though over the years, elements such as collaboration, interaction, and the imple-

mentation of platforms have continued to be associated in the literature with digital ecosys-
tems in education, we have been able to identify certain periods where different issues have 
specifically emerged as interesting for educational researchers.
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3.2.1 2008–2010: Challenges and Opportunities

These years the central focus of the research was mainly on digital technologies and their 
use in education particularly in e-learning, platforms, and virtual worlds. Researchers also 
refer to the challenges and opportunities presented by the use of technology in education, 
such as curriculum relevance, skilled workers, and the need for governance frameworks. 
Additionally, many of the key issues related to innovation and collaboration, either between 
stakeholders in the education process, such as academics and students, or between different 
components of digital ecosystems, such as agents and service-oriented platforms. Examples 
of the above are found in Kum et al. (2008), Biuk-Aghai et al. (2008), Dreher et al. (2009), 
Reiners (2010), and Chang and Uden (2008).

3.2.2 2011–2013: Knowledge in Motion, Focus on Content, Introducing Social 
Networks

In the context of digital learning ecosystems and social networks, the common theme among 
the main issues presented in the articles is the idea of interconnectedness and interdepen-
dence as the basics of knowledge flow. They present the complex interactions and rela-
tionships between different entities within a system, such as students, teachers, content, 
technology, and other stakeholders, and a shift towards the use of digital platforms and tools 
in educational processes, such as online learning and open digital resources.

As in the years before, these issues also imply the need for collaboration, communica-
tion, and cooperation among these entities to achieve shared goals and objectives. Also, they 
suggest that the success of digital learning ecosystems and social networks depends on the 
quality of relationships and interactions among their various components. Examples of the 
above are found in Naghshineh and Zardary (2011), Stale and Majors (2012), Goldstein et 
al. (2013), and Reyna (2011).

Name # articles impact 
factor

SJR 
quar-
tile

ACM International Conference Pro-
ceeding Series

5 0.232 Q4

Communications in Computer and 
Information Science

5 0.209 Q3

Lecture Notes in Computer Science 5 0.407 Q2
CEUR Workshop Proceedings 4 0.228 Q4
Advances in Intelligent Systems and 
Computing

2 0.215 Q3

JMIR Research Protocols 2 0.441 Q2
Lecture Notes in Information Systems 
and Organisation

2 0.197 Q3

Revista Iberoamericana de Tecnologías 
del Aprendizaje

2 0.480 Q2

Springer Series on Cultural Computing 2 N/A Q4
British Journal of Educational 
Technology

1 1.870 Q1

Table 1 Top 10 peer-reviewed 
journals with analyzed articles

Source Own elaboration based 
on Scopus data
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3.2.3 2014–2017: Welcome to Openness and hyper-connections, Introducing AI

The main issues of this period are related to the concept of accessibility and the use of 
technology to provide access to information, education, and opportunities. They are also 
related to the idea of openness and the potential for artificial intelligence, big data, and other 
advanced technologies to bridge gaps and create hyper-connections between people and 
communities around the world. Specifically, these ideas highlight the importance of univer-
sal access to information and education, the need for effective knowledge management and 
data sharing, and the potential of technologies like mobile devices, learning analytics, big 
data, augmented reality, natural interaction technologies, and semantic technologies to pro-
mote accessibility and innovation as key elements of digital learning ecosystems. Examples 
of the above are found in Dodero et al. (2015), Johnson (2015), and Rothe and Steier (2017).

3.2.4 2018–2023: In Pursuit of Personalized Learning, IA at the Front line

In the context of pursuing personalized learning through the use of digital ecosystems and 
artificial intelligence, there are several key areas of focus. One of these areas is the use of 
mobile devices which can provide access to a wealth of educational resources, as well as 
support for personalized learning paths that can be tailored to the specific needs and interests 
of individual learners. In addition, mobile technology can enable participation and inclusion 
for learners with special needs or disabilities, allowing them to access learning opportunities 
that may not be available in a traditional classroom setting.

Another area of focus is the integration of digital systems and other technologies like the 
Internet of Things to support personalized learning. This includes the use of learning ana-
lytics to monitor and track student progress, as well as the integration of gamification and 
MOOCs to make learning more engaging and interactive. Also, Blockchain technology can 
be used to provide secure and transparent tracking of learning progress and achievements.

Examples of the above are found in Burbano and Soler (2020), Nunez and Padilla (2020), 
Kay (2022), Wolff et al. (2021), Jha (2023) and Ilic (2022).

3.3 Results Regarding Question 2

What are the key components of a Digital Ecosystem from which the educational use of 
artificial intelligence can be approached?

In general, although applicable to the field of education, Kim et al. (2010) establish four 
necessary components for the formation of a digital ecosystem, which are: networks, ser-
vices, applications, and users. For purposes of organizing the results of this review based on 
this second guiding question, we have used these four components as the base categories of 
analysis and interpretation.

This set of basic categories summarizes elements proposed by various authors such as 
Cárdenas Peña (2021) - (model of infrastructure - service - applications - users), Islas Tor-
res (2019) - (model of applications - devices - content exposure - users), Chang (2008)- 
(model of technological infrastructure - actions - transactions - information flow), Islas and 
Carranza (2017) - (model of context - users - content - devices - applications - forms of 
communication).
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The categories of networks, applications, services, and users are fundamentally inter-
related within the framework of digital ecosystems and artificial intelligence (AI), as fol-
lows: Users use applications to access services over digital networks. In that sense, AI can 
be incorporated into all these stages to improve the user experience, personalize services, 
optimize processes, and provide insights based on data. User feedback through apps and ser-
vices can feed artificial intelligence algorithms to improve efficiency and personalization. 
In this context, network security is essential to protect the privacy and integrity of user data, 
especially when it comes to services that use artificial intelligence. Furthermore, the connec-
tion and interaction of these systems are essential to improve the quality of the service and 
facilitate management, creating opportunities for the emergence of interconnection frame-
works, which, in turn, allows the development of digital ecosystems (Bazán et al., 2023).

From these 4 base categories, 10 key elements have been grouped, which are shown in 
Fig. 3, and which we will detail below based on the perspective of educational use of arti-
ficial intelligence.

3.3.1 Networks

“Coverage” appeared 36 times, corresponding to 47.4% of the total elements extracted 
from the reviewed articles.

AI, network infrastructure, and education are interrelated. AI can improve education by 
providing personalized learning experiences. However, this requires robust network infra-
structure to support data transmission and AI algorithms. Strong network infrastructure is 
also needed for the development and deployment of AI technologies and can be used to 
support educational initiatives such as online learning platforms. Also, AI can recognize 
patterns in student performance and highlight areas where educational coverage may be 
lacking, which can help to improve educational programs and infrastructure to better serve 
students. Examples of the above are found in Sivetc and Wijermars (2021) and   Oughton et 
al. (2019).

3.3.2 Services

“Informal learning” appeared 34 times, corresponding to 44.7% of the total elements 
extracted from the reviewed articles. AI can enhance educational services by providing per-
sonalized learning experiences which can be achieved through the use of AI-powered edu-
cational tools and platforms, such as chatbots and virtual assistants, which can analyze vast 
amounts of data to identify patterns in student performance, recommend personalized learn-
ing paths, provide real-time support to students, answering their questions and providing 

Fig. 3 Categories of analysis. Source Own elaboration
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effective feedback by tailoring the learning experience to each individual’s needs. Examples 
of the above are found in Martinez et al. (2012) and Gordienko et al. (2015).

“Tutoring” appeared 23 times, corresponding to 30.3% of the total elements extracted 
from the reviewed articles. AI can be used to support tutoring by providing real-time feed-
back and guidance to tutors, allowing them to tailor their instruction to the needs of each 
student. Moreover, AI-powered tutoring systems can provide personalized instruction to 
students in real-time, allowing them to work at their own pace and receive immediate feed-
back on their progress. This can be particularly beneficial for students who require addi-
tional support in specific areas, such as math or language skills, or to students in remote or 
underserved areas, where access to traditional tutoring services may be limited. Examples 
of the above are found in Setiana et al. (2022) and Ilic (2022).

“Data analysis” appeared 17 times, corresponding to 22.4% of the total elements 
extracted from the reviewed articles. Data analysis can be used to identify patterns in stu-
dent performance and learning outcomes, allowing educators to tailor instruction to the 
needs of individual students. For example, data analysis can be used to identify students 
who are struggling with specific concepts or skills, allowing educators to provide additional 
support or resources as needed. Data analysis can also be used to evaluate the effectiveness 
of different instructional approaches, identifying areas where changes or improvements may 
be needed using machine learning algorithms and predictive models. Examples of the above 
are found in Fu (2006) and Katsadouros et al. (2022).

3.3.3 Applications

“Videogames” appeared 10 times corresponding to 13.2% of the total elements extracted 
from the reviewed articles. AI can enhance educational video games by providing more 
intelligent and responsive game mechanics, personalized learning experiences, and more 
engaging and immersive game worlds. This can help to improve the overall educational 
experience and make learning more enjoyable and effective. Moreover, AI-powered appli-
cations can support educational video games by providing tools and resources for game 
development, including AI-powered game engines, character creation tools, and machine 
learning algorithms for adaptive learning. Examples of the above are found in Walter-Linne 
(2020) and Torres-Toukoumidis et al. (2021).

“Digital footprints” appeared 22 times, corresponding to 28.9% of the total elements 
extracted from the reviewed articles. AI can be used to analyze and interpret digital foot-
prints created by educational applications, which can provide valuable insights into student 
learning behavior and performance. This information can be used to improve educational 
applications, personalize learning experiences, and provide more effective educational ser-
vices. For example, AI-powered educational applications can analyze students’ digital foot-
prints to identify patterns in their learning behavior, such as the topics they struggle with 
or the areas where they excel. Examples of the above are found in Yegina et al. (2020) and 
Gabor and Brooks (2017).

“Social media” appeared 14 times corresponding to 18.4% of the total elements 
extracted from the reviewed articles. AI can be used to enhance the educational experience 
provided by social media platforms or to develop educational applications that incorporate 
social media elements. For example, AI-powered educational applications can be integrated 
with social media platforms to provide a more immersive and engaging learning experience. 
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Thus, students can use these applications to collaborate with their peers, share resources, 
and receive feedback from their instructors. Examples of the above are found in Mohammed 
et al. (2022) and Dossena and Mochi (2020).

3.3.4 Users

“Digital skills” appeared 23 times, corresponding to 30.3% of the total elements extracted 
from the reviewed articles. Artificial intelligence (AI) can play a significant role in enhanc-
ing the digital skills of both students and teachers. For the first ones, AI can provide indi-
vidualized feedback and support, helping them to develop digital skills in a way that is 
tailored to their learning style and pace. AI-powered educational applications can also pro-
vide real-time analytics that track student progress and performance, enabling students to 
identify areas where they need improvement. For teachers, AI can assist in developing and 
delivering more effective instructional materials. AI can be used to analyze student data and 
identify patterns in their learning behavior, which can inform the design of instructional 
materials. AI can also be used to automate administrative tasks, such as grading and record-
keeping, freeing up time for teachers to focus on instruction. Examples of the above are 
found in Guzmán-Mendoza et al. (2015) and Denys and Klimczuk (2022).

“Emotional experiences” appeared 5 times, corresponding to 6.6% of the total elements 
extracted from the reviewed articles. Artificial intelligence (AI) can play a role in enhanc-
ing emotional experiences for both students and teachers in the educational setting. For 
students, AI can provide emotional support by analyzing their responses to various stimuli 
and identifying patterns in their behavior. This analysis can help to detect signs of distress, 
such as anxiety or depression, and provide targeted support to help students manage these 
emotions. Additionally, AI-powered tools can provide personalized recommendations for 
self-care and wellness activities, which can help students maintain a positive emotional 
state. For teachers, AI can assist in creating a more supportive and collaborative learning 
environment and develop a more empathetic and understanding approach to teaching, which 
can help to build stronger relationships with their students. Examples of the above are found 
in Xuanhui (2020).

“Open communities” appeared 18 times, corresponding to 23.7% of the total elements 
extracted from the reviewed articles. Artificial intelligence (AI) can play a significant role in 
fostering open communities within the educational setting. AI-powered tools can facilitate 
communication and collaboration between students, teachers, and other members of the 
educational community, creating a more open and inclusive learning environment. For stu-
dents, AI can provide access to open educational resources and online communities where 
they can connect with peers and experts from around the world. AI-powered tools can also 
facilitate peer-to-peer learning and provide personalized feedback to help students improve 
their skills and knowledge. For teachers, AI can provide opportunities to collaborate and 
share best practices with other educators from around the world. Examples of the above are 
found in Tzouganatou (2022) and Witte et al. (2020).
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4 Discussion

As mentioned throughout this article, it is clear that digital ecosystems have enormous 
potential to transform educational practices, but integrating them poses great challenges 
that require further research. One key challenge has to do with developing digital skills 
among educators and learners to effectively navigate and utilize these technologies. Also, it 
is important to study the impact of the lack of digital literacy that can hamper the adoption 
and utilization of AI-based tools in education. Additionally, privacy and security concerns 
are raised by the collection, storage, and use of student data, and to address these concerns 
properly, measures must be taken to protect student data through robust data protection 
and security protocols, informed consent, and compliance with data protection laws and 
regulations.

Besides the above, effective integration of digital ecosystems into traditional classrooms 
requires careful consideration and research, which results in the crucial to identify the most 
appropriate and effective tools and resources for specific learning objectives and to ensure 
that they are aligned with the curriculum and teaching goals. Moreover, the use of digital 
tools and resources should not be seen as a substitute for effective teaching and learning 
practices but as a complementary tool to enhance them.

The results of the review and the reflections that emerge in this regard suggest the rel-
evance of advancing various lines of research towards the future, among which are: (1) 
Impact of Artificial Intelligence on Educational Assessment: Explore how artificial intel-
ligence systems influence assessment methods, including the authenticity of assessments, 
plagiarism detection, and test adaptation, (2) Adaptability of Digital Ecosystems to Student 
Diversity: Identify how digital ecosystems can adapt to meet the needs of diverse students, 
including those with different learning styles, abilities and special needs, (3) Development 
of Digital Competencies in Higher Education: identify how digital ecosystems impact the 
development of digital competencies in students and teachers, including digital literacy, 
digital ethics and online collaboration skills, and (4) Ethics and Responsibility in the Use of 
Intelligence Artificial in Education: Analyze the ethical implications of the implementation 
of AI systems in educational decision-making, including aspects such as equity, privacy and 
transparency.

Finally, research is also needed to understand how to effectively measure the impact 
of AI-based digital ecosystems and machine learning algorithms on student learning out-
comes, and how to use data analysis to provide personalized support, accurate assessments, 
and guidance to students.
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