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Abstract: Progress in eradicating poverty, hunger and pollution by promoting better health, well-
being and quality education has begun to weaken due to the pandemic, military conflicts and climate
change. There is an urgent need to act decisively and efficiently in order to reduce the frightening
dimension of the crisis and return sustainable development indicators to an upward trend. After ex-
amining sustainable development goals and indicators and their progress, this paper introduces four
focal activity clusters. They can be fulfilled through effective learning, starting with local educational
campaigns, well-designed educational initiatives, and even modifying curricula aimed at sustainable
development. Several approaches can contribute to achieving the goals, primarily transformative and
personalized learning. After comparing them in the light of sustainable development, preference is
given to personalized learning. It faces many challenges related to the data collection and processing
of, factionalism of, and impossibility of accessing differently abled people. These challenges are
further amplified by remote teaching and learning. Recommendations on how to overcome them
and how to organize educational interactions on a micro, mezzo and macro level are presented in the
conclusion of the paper.
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1. Introduction

Rapid population growth [1], intensive deforestation [2], water pollution [3] and the
use of fossil fuels [4], which have adversely affected the quality of air, water and soil,
and consequently intensified global warming [5], have brought humanity to the edge of
survival. In order to stop the rush to ruin, the United Nations (UN) adopted Agenda 21 in
1992 [6] and defined the Sustainable Development Goals (SDGs), which are the basis of the
2030 Agenda for Sustainable Development [7]. The agenda reaffirmed the slogan: “Think
globally, act locally” [8–10], emphasizing the role of each individual and quality education
for the achievement of set goals. Educational targets must be observed and shaped from a
micro, mezzo and macro perspective, through individual, group and state counseling [11].

Until the beginning of the pandemic, the countries of the European Union, especially
the Nordic ones, had progressed in reaching the achievement index of the Sustainable
Development Goals (SDG-AI) [11]. Unfortunately, the latest report from July 2022 states
that “the confluence of crises, dominated by COVID-19, climate change, and conflicts” are
putting the 2030 Agenda “in grave danger, along with humanity’s very own survival” and
that the goals of sustainable development are in jeopardy [12,13]. The UN suggests urgent
and determined rescue efforts to enable recovery from the current state of uncertainty to a
brighter future that the Earth and its inhabitants deserve [12]. These efforts are directed
towards three key goals: a commitment to support the most vulnerable people, groups
and nations; preserving the global economy by taking irrevocable action; and greater
investment in data infrastructure. They will enable directing investments, anticipating
short- and long-term requirements, avoiding crises that could escalate into large-scale
conflicts, and planning the immediate steps necessary to achieve all 17 SDGs [12].

Success in achieving these goals depends on each person as an individual or as part
of local and state institutions. After a thorough review of the latest global report [12], of
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all 17 goals and indicators of sustainable development, as well as the progress achieved,
four clusters can be clearly distinguished from the perspective of education: institutional,
educational, technological and financial. They combine into 12 different types of action that
can be arranged as follows:

1. Institutional: data collection and statistical analysis; policy frameworks and legisla-
tion; promotion of local actions; social, economic and political inclusion;

2. Educational: awareness raising; education and education policies; training and re-
training, including training of vulnerable persons;

3. Technological: scientific research and technology development; technology upgrade
and innovation;

4. Financial: governmental and international support; financial support and flows.

The activities in the four clusters intertwine and complement each other. Local institu-
tions are the first link in the chain of sustainable development and education. They include
functions related to social welfare, education, urban planning and waste collection [14]. Lo-
cal government is also important for mobilizing resources and encouraging people to take
a long-term view and achieve common expectations through cooperation that transcends
individual interests [15]. By ensuring the legislation and regulatory framework within
which local institutions operate, they determine the framework for making decisions that
are crucial for the functioning of society [16]. The design, provision and transformation of
public services primarily depends on the quantity and quality of data that is collected, used
and delivered to partners and the general public [17]. Permanent monitoring, proactive
action and efficient communication enable the detection of current local conditions and key
points of action in the easiest and fastest way [18]. In the section on prosperity [18], which
includes 5 of the 17 SDGs, social, economic and political inclusion is one of the main goals.
It largely depends on statistical measures that must be specific and precise [18]. The quality
of implementation of all obligations and responsibilities of local institutions is primarily
based on well-trained existing staff and volunteers. Quality education will play the key
role in their production.

Learning about sustainable development has a decisive impact on social change [19].
Based on what is known in the present, it can facilitate the choice between alternative
attitudes [19]. As the first step towards indicating which actions have a negative impact
on economic development, social development and environmental protection, it is crucial
to point out the consequences of existing behavior and influence it in order to transform
it to become socially responsible [20]. Well-designed and implemented public awareness
campaigns can be of crucial importance in achieving this task [20]. Although quality
education is invaluable for development, welfare and progress [6,21], sustainable education
was not initiated by educational communities [22]. The concept of sustainable education
was introduced by Chapter 36 of Agenda 21 [6]. It was launched at the Earth Summit
in Rio in 1992 and became part of Chapter 36 of Agenda 21 [23]. The main priorities
of the chapter are improving basic education; reorganizing educational policies towards
sustainable development; and improving public understanding and awareness through
training and retraining [22–24]. Vulnerable people, primarily women, children, people with
disabilities and the elderly, require special attention [25,26].

Sustainable development needs more appropriate technologies, particularly artificial
intelligence, which can have a positive impact on global productivity, equality and inclusion,
as well as environmental outcomes [27]. Therefore, it is important to stimulate scientific
research [28], technology development and upgrading [29] and innovation [30].

The realization of all the aforementioned actions directly depends on the financial
support that can be provided by local governments [31], international funds [32] and
financial flows [33].

The distribution of the sustainable development goals in the proposed clusters and
the defined types of action is presented in Table 1.
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Table 1. Division of SDGs into four clusters depending on the type of activity.

Cluster 1: Institutional Goals (Part 1) Goals (Part 2)

Data collection and
statistical analysis

No poverty Industry, innovation and infrastructure
Zero hunger Sustainable cities and communities

Good health and well-being Responsible consumption and production
Clean water and sanitation Peace, justice and strong institutions

Affordable and clean energy Partnerships for the goals

Policy frameworks and
legislation

No poverty Decent work and economic growth
Zero hunger Reduced inequalities

Quality education Life below water
Gender equality Life on land

Clean water and sanitation Peace, justice and strong institutions

Promotion of local actions Life on land Peace, justice and strong institutions

Social, economic and political inclusion Gender equality Peace, justice and strong institutions
Reduced inequalities Sustainable cities and communities

Cluster 2: Educational Goals (Part 1) Goals (Part 2)

Awareness raising

Good health and well-being Responsible consumption and production
Quality education Climate action
Gender equality Life below water

Clean water and sanitation Life on land
Affordable and clean energy Peace, justice and strong institutions

Education and educational policies
Good health and well-being Responsible consumption and production

Quality education Climate action
Decent work and economic growth

Training and retraining No poverty Quality education

Cluster 3: Technological Goals (Part 1) Goals (Part 2)

Scientific research and technology
development

Zero hunger Decent work and economic growth
Good health and well-being Industry, innovation and infrastructure

Quality education Life below water
Gender equality Partnerships for the goals

Technology upgrade and innovation

Good health and well-being Affordable and clean energy
Quality education Decent work and economic growth
Gender equality Industry, innovation and infrastructure

Clean water and sanitation Life below water

Cluster 4: Financial Goals (Part 1) Goals (Part 2)

Governmental and international support Gender equality Decent work and economic growth
Affordable and clean energy Partnerships for the goals

Financial support and flows Reduced inequalities Partnerships for the goals
Sustainable cities and communities

The table is filled with data that are stated in the list of targets and indicators for
each of the 17 goals [34]. It shows that the realization of the actions primarily depends on
the simultaneous realization of several mutually interconnected goals. Campaigns that
encourage local production and protect the local labor market [35], promotion of purchasing
local food and products [36], wise urban planning [37] and investment in local renewable
energy sources [38] shape the local ecology and economy, which is reflected over time on a
global scale and contributes to the long-term sustainability of the environment. The use
of protected areas and area-based conservation measures generate economic benefits [39]
generating an annual boost to global economic output, which is expected to exceed one
trillion US dollars [39]. Such a dramatic transformation of the economic system largely
depends on technological upgrading [40] and financial support [41].

All four clusters are intertwined and even when they do not appear explicitly in the
indicators of the 17 goals, none of them can be achieved independently of the others. This
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fact triggers the first research question: Which of the clusters can contribute the most to the
permanent improvement of the situation? Taking into account the fact that influencing self-
consciousness about pressing problems can have an effect even in the short term, there is
no doubt that investing in education can contribute to reaching the desired effect. This can
be achieved by setting up well-designed educational initiatives and training the instructors
who should implement them. It must be adapted to each person individually, regardless
of their origin, status, abilities and background. Learning adapted to each individual is
the basis of personalized learning, which is the main focus of this paper. Its quality design
and implementation depend on a good alignment of sustainable development goals with
educational interactions. The impact of personalized learning on SDGs’ fulfilment within
the defined actions is briefly explained in Section 2.

The second research question concerns the selection of the most effective educational
approach. Considering the necessity of adapting educational interactions to each indi-
vidual, priority is given to transformative and personalized learning. Section 3 compares
them and gives preference to the second as more flexible and suitable for achieving sus-
tainable development goals. New technology trends which have recently become the most
important factor in quality education are explained in more detail.

The third research question refers to the practical realization of these educational
interactions. In order to avoid potential challenges, it is necessary to predict them and
bypass them by design. Section 4 presents the potential risks that may threaten personal
knowledge development. With the goal of shaping educational interactions that can reach
everyone, special attention is paid to obstacles, challenges and problems of social inclusion.
They once again confirm that educational initiatives are directly connected with activities
from the four clusters.

The last research question is related to practical implementation of personalized learn-
ing. It is covered in the concluding remarks of the paper. They start with the assessment of
the achievability of personalized sustainable education and then suggest a strategy on a
micro, mezzo and macro level that might contribute to the reduction of the reasons that at
the moment imply that humanity is rushing towards its own destruction.

2. Realization of Sustainable Development Goals in the Context of Defined Clusters
and Actions

Local actions within the institutional cluster are needed to promote peace, justice
and strong institutions. They are crucial for almost all SGD objectives, starting with the
collection of data and their statistical processing. Without frequent renewal of information,
any future activity loses its purpose. When the actual state of all parameters is known,
the promotion of local actions helps not only the achievement of the two goals where
this is explicitly stated, but also all the others. Therefore, the establishment of a sound
political framework and legislation is invaluable. They will support the goals within the
institutional cluster, including sustainable cities and communities, which are needed to
achieve social, economic and political inclusion.

At first glance, the actions that are part of the educational cluster are less important
than the institutional ones. They are not directly mentioned as a way to eliminate poverty
and hunger. On the other hand, it is more than clear that a better education is the key
advantage of an individual in the labor market, and therefore it can significantly improve
the standard of living and eliminate the risk of hunger. Raising awareness of all forms of
violence, including abuse, exploitation, trafficking, torture of children, illicit financial and
arms flows, corruption and bribery will increase public access to information and protect
human rights. At the moment, education and educational policies are not an instrument
to achieve this goal. Effective, responsible and inclusive institutions are necessary for
increasing human rights and freedoms. Therefore, it is necessary to carefully reconsider
the indicators of this goal and teach children from the lowest levels of education how to
recognize violence and learn how to avoid it.
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Technological progress based on comprehensive scientific research and technology
development and technological upgrading and innovation can significantly improve the
quality of life, especially in developing countries. In the beginning, they can only consume
the results. With a good education, over time they will begin to create technology that
is specific to the world in which they live. This progress will have a positive impact on
economic growth, industry, innovation and infrastructure. Partnerships for the goals will
additionally contribute to the rapid development of technologies specific to the country’s
sustainable development.

Although governmental and international funding, as well as financial support and
flows, are explicitly mentioned in only one-third of the goals, without them none of the
goals of sustainable development can be fulfilled. It seems that they are listed only in those
indicators in which strong financial support is the main prerequisite to realize it.

3. Personalized Learning Approaches for Sustainable Development

A high self-awareness of the consequences of irresponsible and socially unacceptable
behavior is necessary for short-term and long-term overcoming of life-threatening situations
and environmental threats [42,43]. The reduction of negative outcomes primarily depends
on the assessment of the existing conditions [44,45]. Formal and informal education can
significantly improve it by comparing the effects of socially responsible versus irresponsible
behavior of every individual [46]. It should rely on improvisation, adaptation, innovation
and creativity [47], which can be achieved through problem-based learning [47,48] and
the transformation of pedagogy through critical thinking [47,49]. The analysis of learning
processes, outcomes and circumstances is covered under the umbrella of two related
approaches: transformative [50] and personalized learning [51]. They will be briefly
presented in the following subsections.

3.1. Transformative Learning and Sustainable Development

Transformative learning was conceived as the education of adults who already had
rich life experience, and were therefore able to make critical judgments and decisions
depending on their “habits of mind and a point of view” [52]. Mezirow suggested four
processes of learning: the elaboration of an existing viewpoint; establishing new points
of view; transformation of the existing point of view; and transforming habits of mind by
increasing awareness and willingness to think critically to overcome generalized biases [52].
His theory had a huge impact on adult education [53]. The transformative learning the-
ory enables the recognition and evaluation of diverse assumptions and expectations and,
through examination and questioning, causes the revision of facts that people have taken
for granted [54]. It can help in the design and implementation of educational interventions
and learning evaluations towards sustainability by analyzing learning processes, outcomes
and circumstances [51]. The success factor of this approach is the critical dimension of
transformative learning [55,56]. It should be based on active engagement in a transdisci-
plinary, creative and open learning environment, such as the award-winning sustainable
development practice [56].

Although the initial concept of transformative learning was criticized due to inad-
equate social understanding and the absence of theoretical elaboration of the theory of
transformation, it was modified and perfected over time [57]. Recent systematic review
concluded that it “can contribute to the design and implementation of educational in-
terventions and the assessment of learning towards sustainability” [58]. New trends are
based on social learning, the role of experience and the development of sustainability
competencies [58].

Unfortunately, the lack of wisdom gained from experience and the inability to think
critically are the main reasons why transformative learning is not fully applicable to young
people, who are a leading force in changing the world [59,60].
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3.2. Personalized Learning and Sustainable Development

The main assumption of transformative learning is that it takes place either through
critical reflection and transformation of habits of mind or through accumulation of transfor-
mations in points of view [52]. If during this learning the emphasis is placed on the habits
of mind, then it is necessary to design the learning for each student individually, whereby
it becomes personalized [61]. Changing points of view and attitudes is also extremely
important for sustainability [62]. According to Shen [63], this goal can be achieved through
personalized learning only.

Although intuitively clear, there is a “myriad of definitions that describe its essential
features” [64]. They encompass, among others, individualization by adjusting the pace to
the individual needs of students; differentiation by adapting teaching according to students’
learning preferences; active participation and co-design of learning in a student-centered
environment; adapting the learning task based on the student’s known characteristics or
experience; and ownership, i.e., the degree to which the student is given control and choice
of own learning [64].

Unleashing the power of technology is essential for all of the above-mentioned as-
pects [65]. It goes far beyond the educational technologies (Edtech) [66], such as e-learning [67],
open educational resources (OERs) [68], massive open online courses MOOCs [69], Web 2.0
and social networks [70]. Many emerging technologies such as heavy metal ion removers for
water purification [71], renewable energy sources, primarily solar photovoltaics [72] and hy-
drogen [73], chemical innovations such as nanopesticides, flow chemistry, selective enzymes
and monomers [74] and industry 4.0 technologies [75] reinforce environmental protection.

Emerging digital technologies are transforming sustainable education [51]. Artificial
intelligence with its power for prediction, decision-making, interactive communication
and logical reasoning can influence global productivity, equity and inclusion, as well as
environmental outcomes [76]. It facilitates access to information and easier acquisition
of knowledge to people with disabilities, which is crucial for their daily activities and
survival [77]. A group of experts from various engineering and scientific disciplines
estimated that artificial intelligence enables the achievement of 134, but also inhibits
59 targets of 17 SDGs [27].

Big data can help people increase their awareness, find patterns to change and adapt
their behavior by creating their own theories or perspectives [78]. They can contribute to the
quality of smart cities [79] and sustainable urban development [80]. The implementation of
Internet of Things (IoT) applications can improve the quality of life, public health, safety
and security of homes, workplace, traffic, etc. within the context of smart cities [81].

The emerging technologies and social media have contributed to the spread of false
information [82] and conspiracy theories [83], particularly in the area of health manage-
ment [84]. These two problems can ruin all the efforts for positive transformation that
are part of Agenda 2030 [7]. According to the findings of this section, transformative and
personalized learning, which are influencing “habits of mind and a point of view” [60], can
prevent their negative effects.

If all the challenges that come with education intended for sustainable development
are foreseen, they can be overcome in time. The challenges of sustainable development
and the potential contribution of personalized learning to their reduction are the subject of
the next section. In order to follow up with the objectives from the four proposed clusters
presented in Table 1, the critical review refers only to those activities that explicitly relate to
personalized learning.

4. Challenges of Sustainable Development and Personalized Learning

Data collection should be in line with the Global Reporting Initiative (GRI), which
is a “robust reporting process” that provides “accurate, comparable and high-quality
information” [83]. By examining several case studies, Journeault, Levant, and Picard [83]
demonstrate that the GRI “guidelines may contribute to the shadowing and silencing
of certain aspects of reality”. This claim compromises the relevance of the data to be
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processed. Sometimes, data are deliberately falsified [83], manipulated or can contain
false information [84]. MacFeely [85] also reveals the existence of data vulnerability, lack
of accuracy, and the risk of cyber-cascades, where some beliefs that spread rapidly on
the web are taken as facts. The training of persons responsible for data collection should
primarily be aimed at raising their personal ethical standards. The training must be very
carefully organized and necessarily personalized on the basis of previously discovered
habits, attitudes and beliefs of the trainees. It is an extremely complex and expensive feat
that only the most socially responsible countries can afford.

Sustainability data are typically multi-type big data [86]. They can be incomplete,
inconsistent, and even contradictory, which makes their further analysis difficult and
compromises the generation of accurate results. For these reasons, experts who process
them must have a good knowledge of data cleaning techniques, which will significantly
improve the quality of the data [87]. There are several high-quality data cleaning and data
analytics MOOCs through which the professionals responsible for statistical analysis can
train themselves without the necessary formal education [88].

Local institutions sometimes deliberately obstruct sustainability [15]. By encouraging
factionalism, local governments and their partners abuse it for personal gain [15]. While
factionalism is associated with a lack of integrity, unacceptable behavior is often the result
of their hopeless situations, which cause people to consciously cross the lines of what
is socially acceptable. Local units have their own interests, programs and activities that
may not be shared by their neighbors [89]. These problems can only be solved by raising
awareness of the consequences of socially irresponsible behavior, increasing maturity,
goodwill and willingness to compromise. If the problem is deeply rooted in society, it
cannot be expected that mentality, attitudes and behavior can be changed overnight through
personalized learning. Legislation must be adapted to sanction unacceptable actions of
individuals, and non-compliance must be strictly and indiscriminately punished. In the
long term, this could have a favorable effect on the sustainable development of local units.

Public authorities play a major role in providing inclusive growth [90], which, accord-
ing to the 2030 Agenda [7], encompasses social, environmental and relational inclusion [91].
The World Bank defines social inclusion as “the process of improving the terms on which
individuals and groups take part in society—improving the ability, opportunity, and dignity
of those disadvantaged on the basis of their identity” [92]. Inclusiveness usually includes
race, ethnicity, age, gender, religion, social status, disability, sexual orientation, gender
identity, gender expression, disability, economic and legal status, linguistic diversity and
diverse backgrounds [93,94].

All the above-mentioned challenges should be solved gradually, starting from the
micro-level in which selected individuals, through coaching and counseling, will influence
the behavior of those closest to them. Interactions should be extrapolated to the mezzo
level by organizing group sessions for people from the immediate surroundings. This will
ultimately contribute to the realization of educational interactions at the macro level.

A specific and unavoidable challenge of sustainable development is inclusion. In-
clusion covers many topics, the most important of which are income, health, education,
housing, demography and employment [95]. By examining Google Scholar with the key-
words social inclusion + {barriers, challenges, obstructions, problems} and restricting the
search to 2019 and beyond, the topics of the most frequently cited articles were:

• Barriers: educational setting, AI adoption, developmental disabilities, mobile payment
services and student learning;

• Challenges: educational settings, digital inclusion, mental health, education and
digital platforms;

• Obstructions: intellectual disabilities, social care, accessible transport, refugees
and disabilities;

• Problems: educational settings, ageism and COVID-19, inclusion and special educa-
tion, financial inclusion and digital transformation.
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The common denominator or remedy for most of these challenges is a synergy be-
tween digital transformation, technology-enhanced education and assistive technologies
powered by artificial intelligence. They overlap with the recommendations on e-learning
personalization systems and personalized learning proposed by Klašnja-Milićević and
Ivanović [51].

After the experience with the pandemic, remote education has become an indispens-
able part of personalized teaching and learning. The high level of smartphone penetration
offers the possibility of transferring remote learning to mobile learning. Unfortunately,
digital inclusion is a major challenge for most countries, including the developed ones [96].
Although inclusion is increasing worldwide [97], the digital divide between the rich and
the poor is still significant [96].

Remote learning itself faces many disadvantages and obstacles that have become
more evident during the pandemic [98]. Poor or no Internet connections, affecting more
than half of the population in West Africa, South Asia, and Central and East Africa [99];
technical problems during classes [100]; high price of Internet access and increased energy
consumption [101]; lack of technical competency for electronic learning [102]; lack of
social interaction and stewardship [103]; increased scope of obligations [104]; cheating on
exams [105]; and even cybersecurity attacks [106] are some of the common problems that
prevent electronic learning.

People with disabilities are even more sensitive due to insufficient, expensive and
linguistically limited distance education accessibility platforms and add-ons [107]. There-
fore, it is crucial to encourage research that has broader implications and to financially
support the development and use of assistive and accessible technologies intended for
everyone [108]. Scientific research and technology development, upgrading and innovation
should primarily be directed towards artificial intelligence, which is the driving force
of these technologies [109]. Financial support should be provided by government and
international funds [110].

After laying the technological and financial foundations for the education of all,
personalized sustainable education can begin. It should start with the retraining of existing
educational staff aimed at using new technologies and applications. The role of young
volunteers who were born with technologies will have a crucial importance in achieving
the desired goals. In order to be able to help sustainable education, they must gain a
high awareness of all the challenges that can negatively affect the goals of sustainable
development. Therefore, it would be necessary to organize short campaigns to raise
awareness of specific problems in society and the environment, and after their successful
completion, recruit the best volunteers for teacher retraining.

In parallel with the training of personnel who are a pillar of sustainable education,
it is necessary to redefine educational policies. If awareness of the consequences of one’s
own socially irresponsible behavior is started from an early age, the chances of achieving
something positive are greater. Young people who have learned to be responsible and
contribute to the reduction of poverty, hunger and pollution will also help their families
to recognize wrong actions and to try to live more responsibly and with dignity. All of
these recommendations look great on paper. As part of the conclusion, it will be assessed
how achievable they are and recommendations will be offered that can contribute to their
increase. Otherwise, the uncertain future of the Earth and the dignity of its inhabitants will
be even more threatened [111].

5. Conclusions

Humanity is facing numerous problems that it has created for itself. Natural disasters
like climate change, the disappearance of glaciers and the melting of the poles are direct
consequences of industrial revolutions. Earthquakes of catastrophic proportions, rapid
growth of the world’s population, wars and the recent pandemic endanger sustainable
development. Many decisive steps have already been taken, but it is necessary to do
even more in order to save the Earth from destruction. Technically enhanced personalized
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learning is one of the strategies of sustainable development. It has already proved its
achievability in the most developed countries [11,112]. For example, East Asia shows
that it has made a crucial step towards democratization, which is one of the prerequisites
for a brighter future [112]. Unfortunately, the poorest nations lag even further behind in
implementing sustainable development [113].

Personalized learning seems to be one of the best ways to overcome the problems of
sustainable development. It must be based on pre-prepared and well-designed targeted
instructions. The content must be highly adaptable so that minor changes can be applied in
unforeseen situations. Decisions must be made on the basis of well-collected data. And
finally, personalized learning must be two-way, from the teacher to the students and from
the students to the teacher. It is best to start this strategy with short pilot programs that
will be gradually upgraded from the micro to the macro level.

By selecting the best candidates who will undergo short trainings, it will be possible to
create a nucleus that will successfully realize the desired goals. They will coach and counsel
their own families, colleagues and close friends on how to handle delicate situations. If
they conscientiously fulfill their obligations, other individuals will begin to imitate them
and thereby contribute to the gradual overcoming of the problem.

Successful and experienced counselors from the micro level who have shown the ability
to convince their families and mates to behave responsibly can upgrade their engagement
to the mezzo level. As part of their community services, they will be suitable for group
activities in which the habits and awareness of not only a larger group of residents, but also
members of city and municipal councils, will gradually change.

If these activities prove to be successful, the moment will come for macro-level ac-
tivities that will gradually involve the public administration, community organizations,
administrations and finally, policy makers.

Personalized learning can contribute to improving the situation in the long term.
The process should begin by raising awareness of sustainability problems, and end by
changing educational policies. The target group is the youngest generation, which has
been exposed to technology and social media from an early age. Well-designed awareness-
raising campaigns, targeted involvement of young people in projects that contribute to
improving the current situation and satisfaction with achieved successes will certainly
contribute to their desire to overcome traditional behavior and become socially responsible.
In time, their progress, prosperity and significance in society will encourage their families
to improve their own futures by emulating their children.

Before teaching the youngest, teachers will undergo a dedicated training, so that they
themselves understand the mistakes made in their environment and the activities that
contribute to their elimination. This training will be designed by foreign and domestic
experts who have experience with similar initiatives. Local institutions will be the first to
undergo training in order to understand what the key problems in their close environment
are and learn the strategies for overcoming them. After that, they will be convinced to
logistically and financially support all activities. Without their support, the entire project is
doomed from the start.

Special attention should be paid to removing stigma towards people with disabilities.
Through specialized training, they should be helped to understand how they can improve
their lives using AI-based assistive and accessible technologies. With proper training, they
can become exceptional trainers. With their own experience in using new technologies,
they can help other people with similar disabilities in using technology and adapting their
behavior towards sustainable development goals. Young disabled persons will identify
with them, and they will become their role models.

Each individual should be approached in a personalized way and the knowledge
imparted adjusted according to their own condition, affinities, and capacity to change and
outgrow the environment they come from. To achieve this goal, technology needs to be
significantly improved and its price reduced so that it becomes accessible to everyone and
becomes a part of everyday life. A key prerequisite for achieving this goal is the financial
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support by the richest, who increased their wealth during the pandemic at the expense of
the poorest, whose already hopeless situation has become even more hopeless. Without the
joint effort of all countries with the desire to help each other, sustainable development will
decline even more.

After all the disasters that humanity has experienced in the last few years, it is high
time that empathy prevails. Teachers with high moral principles and experience know
exactly how to teach their students humanity. Their mission must begin as soon as possible.
The future will show whether and to what extent they succeeded in this.
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51. Klašnja-Milićević, A.; Ivanović, M. E-learning personalization systems and sustainable education. Sustainability 2021, 13, 6713.
[CrossRef]

52. Mezirow, J. Transformative learning: Theory to practice. New Dir. Adult Contin. Educ. 1997, 74, 5–12. [CrossRef]
53. Kitchenham, A. The evolution of John Mezirow’s transformative learning theory. J. Transform. Educ. 2008, 6, 104–123. [CrossRef]
54. Boström, M.; Andersson, E.; Berg, M.; Gustafsson, K.; Gustavsson, E.; Hysing, E.; Lidskog, R. Conditions for transformative

learning for sustainable development: A theoretical review and approach. Sustainability 2018, 10, 4479. [CrossRef]
55. Mezirow, J. An overview on transformative learning. In Lifelong Learning; Routledge: London, UK, 2008; pp. 40–54.
56. Cottafava, D.; Cavaglià, G.; Corazza, L. Education of sustainable development goals through students’ active engagement: A

transformative learning experience. Sustain. Account. Manag. Policy J. 2019, 10, 521–544. [CrossRef]

https://www.ncbi.nlm.nih.gov/pubmed/31932590
https://sdgs.un.org/goals
https://www.ncbi.nlm.nih.gov/pubmed/33790694
https://www.conservation.cam.ac.uk/files/waldron_report_30_by_30_publish.pdf
https://www.conservation.cam.ac.uk/files/waldron_report_30_by_30_publish.pdf
https://doi.org/10.14207/ejsd.2020.v9n2p89
http://www.ilo.int/wcmsp5/groups/public/---dgreports/---integration/documents/publication/wcms_079130.pdf
http://www.ilo.int/wcmsp5/groups/public/---dgreports/---integration/documents/publication/wcms_079130.pdf
https://doi.org/10.1016/j.protcy.2013.12.535
https://doi.org/10.1061/(ASCE)1052-3928(2003)129:4(216)
https://doi.org/10.3390/su10103366
https://doi.org/10.1149/10701.9827ecst
https://doi.org/10.3390/su13126713
https://doi.org/10.1002/ace.7401
https://doi.org/10.1177/1541344608322678
https://doi.org/10.3390/su10124479
https://doi.org/10.1108/SAMPJ-05-2018-0152


Sustainability 2023, 15, 6901 12 of 13

57. Fleming, T. Critical theory and transformative learning: Rethinking the radical intent of Mezirow’s Theory. Int. J. Adult Vocat.
Educ. Technol. 2018, 9, 1–13. [CrossRef]

58. Rodríguez, A.; Gustavo, J.; Barth, M. Transformative learning in the field of sustainability: A systematic literature review
(1999–2019). Int. J. Sustain. High. Educ. 2020, 21, 993–1013. [CrossRef]

59. Furlong, A.; Cartmel, F. Young People and Social Change; McGraw-Hill Education: London, UK, 2006.
60. Greenberg, E.H.; Weber, K. Generation We: How Millennial Youth Are Taking over America and Changing Our World Forever; Pachatusan:

Emeryville, CA, USA, 2008.
61. Kallick, B.; Zmuda, A. Students at the Center: Personalized Learning with Habits of Mind; ASCD: Alexandria, VA, USA, 2017.
62. Mélard, F.; Mormont, M. The pragmatic collective interest as the product of civic deliberation: The case of pesticide management

in Belgium. Sustainability 2013, 5, 2233–2251. [CrossRef]
63. Shen, J. Flipping the classroom for information literacy instruction: Considerations towards personalisation and collaborative

learning. J. Inf. Lit. 2018, 12, 48–67.
64. Walkington, C.; Bernacki, M.L. Appraising research on personalized learning: Definitions, theoretical alignment, advancements,

and future directions. J. Res. Technol. Educ. 2020, 52, 235–252. [CrossRef]
65. Basham, J.D.; Hall, T.E.; Carter, R.A., Jr.; Stahl, W.M. An operationalized understanding of personalized learning. J. Spec. Educ.

Technol. 2016, 31, 126–136. [CrossRef]
66. Weller, M. Twenty years of Edtech. Educ. Rev. Online 2018, 53, 34–48.
67. Gunn, C. Sustainability factors for e-learning initiatives. ALT-J 2010, 18, 89–103. [CrossRef]
68. Downes, S. Models for sustainable open educational resources. Interdiscip. J. E-Learn. Learn. Objects 2007, 3, 29–44. [CrossRef]

[PubMed]
69. Carrera, J.; Ramírez-Hernández, D. Innovative education in MOOC for sustainability: Learnings and motivations. Sustainability

2018, 10, 2990. [CrossRef]
70. Ballew, M.T.; Omoto, A.M.; Winter, P.L. Using Web 2.0 and social media technologies to foster proenvironmental action.

Sustainability 2015, 7, 10620–10648. [CrossRef]
71. Bolisetty, S.; Peydayesh, M.; Mezzenga, R. Sustainable technologies for water purification from heavy metals: Review and analysis.

Chem. Soc. Rev. 2019, 48, 463–487. [CrossRef] [PubMed]
72. Choudhary, P.; Srivastava, R.K. Sustainability perspectives-a review for solar photovoltaic trends and growth opportunities.

J. Clean. Prod. 2019, 227, 589–612. [CrossRef]
73. Sazali, N. Emerging technologies by hydrogen: A review. Int. J. Hydrog. Energy 2020, 45, 18753–18771. [CrossRef]
74. Gomollón-Bel, F. Ten Chemical Innovations That Will Change Our World: IUPAC identifies emerging technologies in Chemistry

with potential to make our planet more sustainable. Chem. Int. 2019, 41, 12–17. [CrossRef]
75. Bai, C.; Dallasega, P.; Orzes, G.; Sarkis, J. Industry 4.0 technologies assessment: A sustainability perspective. Int. J. Prod. Econ.

2020, 229, 107776. [CrossRef]
76. Pedro, F.; Subosa, M.; Rivas, A.; Valverde, P. Artificial Intelligence in Education: Challenges and Opportunities for Sustainable

Development; UNESCO: Paris, France, 2019.
77. Zdravkova, K. The Potential of Artificial Intelligence for Assistive Technology in Education. In Handbook on Intelligent Techniques

in the Educational Process: Vol. 1 Recent Advances and Case Studies; Springer: Cham, Switzerland, 2022; pp. 61–85.
78. Jeong, S.; Kim, B. Network analysis of social awareness of media education for primary school students studied through big data.

Comput. Sci. Inf. Syst. 2021, 18, 575–595. [CrossRef]
79. Al Nuaimi, E.; Neyadi, H.; Mohamed, N.; Al-Jaroodi, J. Applications of big data to smart cities. J. Internet Serv. Appl. 2015, 6, 25.

[CrossRef]
80. Adams, D.; Novak, A.; Kliestik, T.; Potcovaru, A. Sensor-based big data applications and environmentally sustainable urban

development in internet of things-enabled smart cities. Geopolit. Hist. Int. Relat. 2021, 13, 108–118.
81. Espinosa, E.V.; López, J.; Mata, F.M.; Estevez, M. Application of IoT in healthcare: Keys to implementation of the sustainable

development goals. Sensors 2021, 21, 2330. [CrossRef]
82. Global Reporting Initiative. Available online: https://www.globalreporting.org (accessed on 22 February 2023).
83. Journeault, M.; Levant, Y.; Picard, C. Sustainability performance reporting: A technocratic shadowing and silencing. Crit. Perspect.

Account. 2021, 74, 102145. [CrossRef]
84. Mackey, T.K.; Vian, T.; Kohler, J. The sustainable development goals as a framework to combat health-sector corruption. Bull.

World Health Organ. 2018, 96, 634. [CrossRef]
85. MacFeely, S. The big (data) bang: Opportunities and challenges for compiling SDG indicators. Glob. Policy 2019, 10, 121–133.

[CrossRef]
86. Wang, P.; Liu, Y.; Sun, O.; Bai, Y.; Li, C. Research on Data Cleaning Algorithm Based on Multi Type Construction Waste.

Sustainability 2022, 14, 12286. [CrossRef]
87. Chu, X.; Ilyas, I.F.; Krishnan, S.; Wang, J. Data cleaning: Overview and emerging challenges. In Proceedings of the 2016

International Conference on Management of Data, Helsinki, Finland, 16–20 May 2016; pp. 2201–2206.
88. Data Cleaning. Available online: https://www.mooc-list.com/tags/data-cleaning (accessed on 22 February 2023).
89. Broto, V.C.; Trencher, G.; Iwaszuk, E.; Westman, L. Transformative capacity and local action for urban sustainability. Ambio 2019,

48, 449–462. [CrossRef] [PubMed]

https://doi.org/10.4018/IJAVET.2018070101
https://doi.org/10.1108/IJSHE-05-2019-0168
https://doi.org/10.3390/su5052233
https://doi.org/10.1080/15391523.2020.1747757
https://doi.org/10.1177/0162643416660835
https://doi.org/10.1080/09687769.2010.492848
https://doi.org/10.28945/384
https://www.ncbi.nlm.nih.gov/pubmed/37031298
https://doi.org/10.3390/su10092990
https://doi.org/10.3390/su70810620
https://doi.org/10.1039/C8CS00493E
https://www.ncbi.nlm.nih.gov/pubmed/30603760
https://doi.org/10.1016/j.jclepro.2019.04.107
https://doi.org/10.1016/j.ijhydene.2020.05.021
https://doi.org/10.1515/ci-2019-0203
https://doi.org/10.1016/j.ijpe.2020.107776
https://doi.org/10.2298/CSIS200316011J
https://doi.org/10.1186/s13174-015-0041-5
https://doi.org/10.3390/s21072330
https://www.globalreporting.org
https://doi.org/10.1016/j.cpa.2019.102145
https://doi.org/10.2471/BLT.18.209502
https://doi.org/10.1111/1758-5899.12595
https://doi.org/10.3390/su141912286
https://www.mooc-list.com/tags/data-cleaning
https://doi.org/10.1007/s13280-018-1086-z
https://www.ncbi.nlm.nih.gov/pubmed/30206899


Sustainability 2023, 15, 6901 13 of 13

90. OECD. Public Shaping and Policy Making: The Governance of Inclusive Growth. Available online: https://www.oecd.org/
governance/ministerial/the-governance-of-inclusive-growth.pdf (accessed on 22 February 2023).

91. Gupta, J.; Vegelin, C. Sustainable development goals and inclusive development. Int. Environ. Agreem. Politics Law Econ. 2016, 16,
433–448. [CrossRef]

92. World Bank: Social Inclusion. Available online: https://www.worldbank.org/en/topic/social-inclusion (accessed on 22 February 2023).
93. American Bar Association: Diversity and Inclusion. Available online: https://www.americanbar.org/groups/tort_trial_

insurance_practice/committees/diversity-inclusion (accessed on 22 February 2023).
94. UNHCR: Age, Gender and Diversity. Available online: https://www.unhcr.org/age-gender-diversity (accessed on 22 February 2023).
95. Atkinson, A.B.; Marlier, E.; Nolan, B. Indicators and targets for social inclusion in the European Union. JCMS: J. Common Mark.

Stud. 2004, 42, 47–75. [CrossRef]
96. Thomas, J.; Barraket, J.; Wilson, K.; Holcombe-James, I.; Kennedy, J.; Rennie, E.; Ewing, S.; MacDonald, T. Measuring Australia’s

Digital Divide: The Australian Digital Inclusion Index 2020. 2020. Available online: https://apo.org.au/sites/default/files/
resource-files/2020-10/apo-nid308474.pdf (accessed on 22 February 2023).

97. Martínez-Alcala, C.I.; Rosales-Lagarde, A.; Pérez-Pérez, Y.M.; Lopez-Noguerola, J.S.; Bautista-Díaz, M.L.; Agis-Juarez, R.A. The
effects of COVID-19 on the digital literacy of the elderly: Norms for digital inclusion. In Frontiers in Education; Pérez-Pérez, Y.M.,
Lopez-Noguerola, J.S., Bautista-Díaz, M.L., Eds.; Frontiers Media SA: Lausanne, Switzerland, 2021; Volume 6, p. 716025.

98. Maatuk, A.M.; Elberkawi, E.K.; Aljawarneh, S.; Rashaideh, H.; Alharbi, H. The COVID-19 pandemic and E-learning: Challenges
and opportunities from the perspective of students and instructors. J. Comput. High. Educ. 2022, 34, 21–38. [CrossRef] [PubMed]

99. Statista: Global Internet Penetration Rate as of January 2023, by Region. Available online: https://www.statista.com/statistics/
269329/penetration-rate-of-the-internet-by-region (accessed on 22 February 2023).

100. Hassan, M.M.; Mirza, T.; Hussain, M.W. A critical review by teachers on the online teaching-learning during the COVID-19. Int. J.
Educ. Manag. Eng. 2020, 10, 17–27. [CrossRef]

101. Chen, C.; Nelson, H.; Xu, X.; Bonilla, G.; Jones, N. Beyond technology adoption: Examining home energy management systems,
energy burdens and climate change perceptions during COVID-19 pandemic. Renew. Sustain. Energy Rev. 2021, 145, 111066.
[CrossRef] [PubMed]

102. Sahoo, S. E-readiness and perception of student teachers’ towards online learning in the midst of COVID-19 pandemic. 2020.
Available online: https://deliverypdf.ssrn.com/delivery.php?ID=232099087122074122120018065004114066097017010085053050
1210051230660720720991150990250060040491230240130010040720681270720030940580060640470100931190011211210190761130
34038031104094085031003071070107078114011098124099101001067120098116068005025123094020&EXT=pdf&INDEX=TRUE
(accessed on 22 February 2023).

103. Zdravkova, K.; Krasniqi, V. Inclusive higher education during the COVID-19 pandemic. In Proceedings of the 2021 44th
International Convention on Information, Communication and Electronic Technology (MIPRO), Opatija, Croatia, 24–28 May 2021;
pp. 833–836.

104. Erlam, G.; Garrett, N.; Gasteiger, N.; Lau, K.; Hoare, K.; Agarwal, S.; Haxell, A. What really matters: Experiences of emergency
remote teaching in university teaching and learning during the COVID-19 pandemic. In Frontiers in Education; Frontiers Media
SA: Lausanne, Switzerland, 2021; Volume 6, p. 639842.

105. Zdravkova, K. Adapting a Web 2.0-Based Course to a Fully Online Course and Readapting It Back for Face-to-Face Use. ICT
Innov. 2023, 2022, 135–146.

106. Khan, N.A.; Brohi, S.N.; Zaman, N. Ten deadly cyber security threats amid COVID-19 pandemic. TechRxiv 2020. [CrossRef]
107. Messiou, K. Research in the field of inclusive education: Time for a rethink? Int. J. Incl. Educ. 2017, 21, 146–159. [CrossRef]
108. World Health Organization: Strategic Action Framework to Improve Access to Assistive Technology in the Eastern Mediterranean

Region. 2022. Available online: https://apps.who.int/iris/bitstream/handle/10665/352488/9789290226604-eng.pdf?sequence=
1&isAllowed=y (accessed on 22 February 2023).

109. Zdravkova, K.; Krasniqi, V.; Dalipi, F.; Ferati, M. Cutting-edge communication and learning assistive technologies for disabled
children: An artificial intelligence perspective. Front. Artif. Intell. 2022, 240. [CrossRef] [PubMed]

110. Arner, D.W.; Buckley, R.P.; Zetzsche, D.A.; Veidt, R. Sustainability, FinTech and financial inclusion. Eur. Bus. Organ. Law Rev. 2020,
21, 7–35. [CrossRef]

111. Zdravkova, K. Reconsidering human dignity in the new era. New Ideas Psychol. 2019, 54, 112–117. [CrossRef]
112. Little, A.M.; Green, A. Successful globalisation, education and sustainable development. Int. J. Educ. Dev. 2009, 29, 166–174.

[CrossRef]
113. Holmberg, J.; Sandbrook, R. Sustainable development: What is to be done? In Policies for a Small Planet; Routledge: London, UK,

2019; pp. 19–38.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.oecd.org/governance/ministerial/the-governance-of-inclusive-growth.pdf
https://www.oecd.org/governance/ministerial/the-governance-of-inclusive-growth.pdf
https://doi.org/10.1007/s10784-016-9323-z
https://www.worldbank.org/en/topic/social-inclusion
https://www.americanbar.org/groups/tort_trial_insurance_practice/committees/diversity-inclusion
https://www.americanbar.org/groups/tort_trial_insurance_practice/committees/diversity-inclusion
https://www.unhcr.org/age-gender-diversity
https://doi.org/10.1111/j.0021-9886.2004.00476.x
https://apo.org.au/sites/default/files/resource-files/2020-10/apo-nid308474.pdf
https://apo.org.au/sites/default/files/resource-files/2020-10/apo-nid308474.pdf
https://doi.org/10.1007/s12528-021-09274-2
https://www.ncbi.nlm.nih.gov/pubmed/33967563
https://www.statista.com/statistics/269329/penetration-rate-of-the-internet-by-region
https://www.statista.com/statistics/269329/penetration-rate-of-the-internet-by-region
https://doi.org/10.5815/ijeme.2020.05.03
https://doi.org/10.1016/j.rser.2021.111066
https://www.ncbi.nlm.nih.gov/pubmed/36569371
https://deliverypdf.ssrn.com/delivery.php?ID=232099087122074122120018065004114066097017010085053050121005123066072072099115099025006004049123024013001004072068127072003094058006064047010093119001121121019076113034038031104094085031003071070107078114011098124099101001067120098116068005025123094020&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=232099087122074122120018065004114066097017010085053050121005123066072072099115099025006004049123024013001004072068127072003094058006064047010093119001121121019076113034038031104094085031003071070107078114011098124099101001067120098116068005025123094020&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=232099087122074122120018065004114066097017010085053050121005123066072072099115099025006004049123024013001004072068127072003094058006064047010093119001121121019076113034038031104094085031003071070107078114011098124099101001067120098116068005025123094020&EXT=pdf&INDEX=TRUE
https://doi.org/10.36227/techrxiv.12278792.v1
https://doi.org/10.1080/13603116.2016.1223184
https://apps.who.int/iris/bitstream/handle/10665/352488/9789290226604-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/352488/9789290226604-eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.3389/frai.2022.970430
https://www.ncbi.nlm.nih.gov/pubmed/36388402
https://doi.org/10.1007/s40804-020-00183-y
https://doi.org/10.1016/j.newideapsych.2018.12.004
https://doi.org/10.1016/j.ijedudev.2008.09.011

	Introduction 
	Realization of Sustainable Development Goals in the Context of Defined Clusters and Actions 
	Personalized Learning Approaches for Sustainable Development 
	Transformative Learning and Sustainable Development 
	Personalized Learning and Sustainable Development 

	Challenges of Sustainable Development and Personalized Learning 
	Conclusions 
	References

