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ARTICLE INFO ABSTRACT

The importance of sustainability education is evident in creating and
developing ecological behaviors and sustainable ways of doing activities within
Accepted: Jan 2, 2025 the respective sectors. Owing to their reach, availability, and engaging nature,

digital platforms like MOOCs, mobile phones, and gaming equipment have also

become the main tools for providing education on sustainability. This review
Keywords assesses the effectiveness of these digital tools concerning the quality of
education on sustainability and the promotion of changes in one’s behavior. The
systematic review adheres to the principles established by PRISMA 2020 for
Sustainability education systematic literature reviews. It used a strategy of focused searching in targeted
databases (including Scopus and Google Scholar) with more precise search
terms. Twenty studies that met the inclusion requirement were examined
regarding their findings related to the acquisition of knowledge and attitude
change nastily within sustainability education. The results indicate that the
level of awareness and knowledge of sustainability issues is higher when digital
platforms are employed, whereas participant levels in MOOCs and other
xuburning@163.com gamified tools are estimated to be over 40% in knowledge gains in a course on
sustainability. Features of mobile applications that impressed the users with
increased personalization and interactivity were the best at promoting
persistent environmentally friendly activities. Nevertheless, there are still some
problems to address, such as the drop-out of participants during the process,
limitations on access, and the absence of mechanisms for reinforcing behaviors.
There is a high potential for improvement in how sustainability education is
offered through digital platforms, which provide scale-driven and interactive
methods that encourage environmentally friendly attitudes. Further research
should aim at longitudinal studies that evaluate the persistence of behavioral
changes and address technological challenges that impede broad accessibility.
Digital sustainability education is, however, likely to revolutionize the way
society appreciates environmental values and help achieve world sustainability
ideals.
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INTRODUCTION

For centuries, education was viewed as the fundamental element that promotes sustainability by
providing people with know-how, behaviors, and attitudes in a sustainable way. However, there are
certain drawbacks where traditional systems of education tend to falter in distance, flexibility, and
interactivity. With the sweeping trends of sustainability encompassing all areas of life, the burden of
considering more efficient, readily available, and innovative modes of instruction is more than called
for. These emerging concerns have led to calls for the immediate adoption of sustainable approaches
and strategies in a variety of fields; education is seen as a healthy means of enabling generations to
develop a love for nature. Understanding how education changes social realities, several scholars
have called for an emphasis on education for sustainability and developing a responsible attitude
toward using resources and conscience regarding nature (Ghai et al.,, 2025). Aside from tackling
ecological problems, sustainability education also aims to instill values, competencies, and practices
that promote active participation in addressing environmental challenges.

The development of alternative technologies and management is also appropriate in the case of
colleges and universities because the students are being trained for a profession that will surely be
connected to social responsibility and environmental policy, if not especially, in most cases. Thus,
these institutions are responsible for applying it across the entire school curriculum and coming up
with sustainability strategies that are beyond the ordinary approach by introducing modern
cyberspace tools to achieve sustainability philosophy (Mittal & Bansal, 2024). Education focused on
sustainable development not only raises awareness but also motivates students to develop an
ecological attitude that will not be limited to the educational process and reach their everyday or
professional life, thus being able to save the environment.

Role of Digital Platforms in Education

The last ten years have witnessed a digital transformation in education, courtesy of technological
improvement and growing internet users. They have offered great reach, flexibility, adaptability, and
infrastructure, making them the center of the meshing. For example, in 2024, more than 1.2 billion
students worldwide engaged themselves in online learning, which is a wide step from the
conventional classroom teaching models (Weerasinghe, 2024). Such systems as MOOC, Learning
Management Systems (LMS), and other interactive learning systems are especially beneficial to
education for sustainable development as they target learners from many locations. For example,
they  encourage  users without  geographical or  socio-economic constraints.

Digital platforms add another advantage with the introduction of technology to instruction which
increases the effectiveness of learning in this type of education where learning by experience is
helpful as a depth of knowledge. Such tools include virtual simulations, gamification of content,
interactive quizzes, and examinations, which actively engage students, making learning quite
entertaining and easy to remember (Ismail & Aldous, 2025). For example, the use of augmented
reality (AR) or virtual reality (VR) by websites has been reported to enhance students' understanding
of the concepts of sustainability by 40% in retention of the information as opposed to the use of
traditional teaching, which employed lectures only (Bonnelame & Stevenson, 2023). Also, according
to Liu et al. (2023), big data analytics can be used to determine quantifying students’ interaction and
understanding within these platforms and how such learning processes can be improved to facilitate
behavioral change.

In addition to interactivity, the design of digital platforms allows for the mass production and
distribution of materials on sustainability issues. Research has established that online courses on
sustainability can target people as different as urban students and even those living in off-grid
regions where traditional education opportunities are non-existent (Dziubaniuk et al., 2023). Such
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an approach helps sustainability education go beyond the walls of the classroom, thus becoming an
essential weapon in global campaigns to promote responsible attitudes towards the environment.

The systemic literature review will objectively assess digital learning tools and their potential to
engender eco-friendly practices in learners. While the potential of digital devices is enormous for
enhancing behaviors that promote sustainability, the question of how these gadgets change behavior
is still an area of research in its infancy. This analysis will attempt to identify the advantages,
shortcomings, and existing challenges of the current approaches towards education on sustainability,
especially digital education. More precisely, it will examine the extent to which digital resources and
technologies can go beyond education about sustainability to education for action toward sustainable
practices (Thomas et al., 2024). This review will explore different digital platforms and their
strategies, before looking at their impact in promoting or changing behaviors. To guide this analysis,
the review is structured around three key research questions:

RQ1: What types of digital platforms are used in sustainability education?
RQ2: How effective are these platforms in promoting eco-conscious behaviors?
RQ3: What factors influence their success?

In this regard, the article will investigate the various Digital platforms available for sustainability
education, ranging from interactive Learning Management Systems (LMS) to mobile applications
tailored explicitly to sustainability issues. For example, in this instance, MOOCs have been very good
in that they have been relied on to help provide courses for many audiences, with the courses having
global reach and availability. Furthermore, social learning systems are also on the rise, allowing for
relevant collaborative learning approaches and discussions that improve learning experiences
(Weerasinghe, 2024).

As well as this, research shows that even though learning and knowledge can be promoted effectively
through digital platforms, behavior change is more intricate than that. Evidence suggests that
platforms that include a more hands-on approach coupled with, for example, a scenario of a digitally
operated environmental situation are the ones that are most likely to alter behavior (Bonnelame &
Stevenson, 2023). Expectations of engagement were also enhanced by the presence of feedback loops
and, integrated, data-driven progress insight systems reinforced positive behavior goals:
sustainability.

Alongside those main aspects, elements like how interactive and accessible a digital platform is and
the attention to behavioral science inform how effective such platforms will be for sustainability
education. For instance, some digital platforms allow users to incorporate real-time feedback and
introduce reward instruments of social control and practices of social accountability — using such
measures, learners demonstrate higher levels of engagement with the processes and sustain
behavioral changes over time (Liu et al, 2023). The review will elaborate these aspects with
appropriate detail, specifying promising practices and their deficiencies.
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Figure 1: Conceptual framework of digital platforms in sustainability education, highlighting
key factors influencing engagement and behavior change
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METHODS

This systematic review followed the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) 2020 guidelines, ensuring a thorough, transparent, and replicable review process.
The objective was to investigate the role and effectiveness of digital platforms in sustainability
education, particularly regarding their impact on promoting eco-conscious behaviors. The
methodology involved four rigorously executed steps: identification, screening, -eligibility
assessment, and inclusion.

Step 1: Identification

During the identification phase, a targeted search strategy was developed to capture studies by
examining transcending digital boundaries, specifically in studies on sustainable development
education. A series of keywords, along with Boolean operators, were used in designing and
conducting the review search to ensure relevant studies were not missed.

Step 2: Screening

During the screening phase, which is a critical phase in the systematic review, the titles and abstracts
of the studies that met the initial criteria were comprehensively screened. Independent of the study’s
criteria, each study was evaluated by two reviewers to ensure that their evaluations fall within their
associated systematic review. The most important criterion for inclusion was addressing the role of
digital platforms in education for sustainability, specifically how these platforms promote the green
behavior of citizens through customizable and interactive education. Studies addressing these
aspects of research even peripherally, such as those not aiming at behavioral change, or including
different educational technologies, were excluded. In cases where there was a disagreement between
the two reviewers, discussions were held, and when these failed a third reviewer was sought. This
added to the reliability of the assessment of the studies while at the same time minimizing the
likelihood of bias making it possible for only relevant studies to proceed to the next phase.

Step 3: Eligibility Criteria

The eligibility criteria were the guidelines drawn before the screening process primarily to ascertain
that the chosen studies closely fit the review’s goals. (Brony et al., 2024). The inclusion and exclusion
criteria were made to ensure that the range and quality of available studies relating to the effect of e-
learning and green behavior were captured: the criteria aimed at these did include studies looking at
the positive and negative effects of digital platforms toward eco-friendly behavior in sustainability
education. The temporal limitation was placed to highlight technological progress in digital
educational technologies. It was assumed that completed studies appearing in peer-reviewed
journals had a better quality than the grey literature, which contains unrefereed materials that are
likely to be poorly researched. In this way, because of targeting studies with behavioral aspects, this
review sought to find evidence of how digital platforms affect eco-friendly attitudes within behavior
change processes.

[ 33fulltextarticles | [13 studies excluded based on |
reviewed for eligibility | eriteria )

(20 studles Included In the final|
L analysis

N [ |

Figure 2: The search strategy for the inclusion of articles in our analysis.
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Step 4: Inclusion

All studies that met the allotted inclusion criteria underwent a thorough research study analysis,
considering the structure of the design, composition of the sample, digital platforms available, and
related eco-oriented behavior outcomes in sustainability education. At this point, data was extracted
systematically to allow for analysis, with the primary focus being placed on the effectiveness of the
digital platforms in terms of looking for similarities, differences, and the reasons behind these. The
processes of article selection, based on the PRISMA flow diagram (Figure 2), list the number of
studies identified, screened, excluded, and incorporated in the review.

Table 1: The inclusion and exclusion criteria for the initial screening of articles

Criteria Inclusion Exclusion

Timeframe | Studies published from January | Studies published before 2016
2016 to 2024

Peer- Only  peer-reviewed journal | Non-peer-reviewed articles,

Reviewed articles preprints, grey literature

Focus Area | Examines digital platforms in | Studies not focused on
sustainability education | sustainability education or lacking
emphasizing eco-conscious | behavioral focus
behaviors

Language English or translatable to English | Non-translatable languages

Database Selection

The databases used, Scopus and Google Scholar, were chosen deliberately given the wide range of
education and sustainability literature they covered. To survey the relevant literature more broadly,
this review employed both general and specialized databases to include as many studies as possible
and not ignore significant bodies of work. (Dharejo et al., 2023).

Search Strategy

The search technique consisted of an advanced use of keyword searching along with Boolean
operators and filters to limit the retrieved data. The search terms were also classified to guarantee
that the studies had at least one digital platform type - MOOCs, mobile apps, gamified tools- with
sustainability-related healthy behavior educational aims. Below is Table 2, which provides an
overview of the search strategy. The search terms emphasized the central themes of sustainability
education, eco-conscious behavior, interactive and personalized learning, accessibility, and
engagement. This strategy ensured that the final pool of studies captured the breadth and depth of
research in this domain.
The search string applied across several academic databases was as follows:

“Digital platforms AND MOOCS OR mobile apps or gamified tools AND sustainability education OR
eco-conscious behavior AND interactive learning OR personalized learning AND accessibility OR
engagement challenges.”

This search string has enabled us to narrow our audience to those studies that talk about digital-
based resources such as MOOC, smartphone applications, and gamification in resources with subject
matter focusing on the behavior outcomes of sustainability education. The keywords were designed
to ensure variety while also being focused, accounting for the existence of literature that examines
different dimensions of digital education for sustainability, including interaction, customization,
access, and the problems posed by engagement. The use of Boolean operators AND, OR, and NOT was
also utilized effectively in the management of the search.
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Table 2: The summarized search strategy and keywords for Databases

No. Construct Search Field/Limits
#1 "Digital platforms” AND ("MOOCs" OR "mobile | TS=Topic
apps" OR "gamified tools")
#2 "Sustainability education” OR "eco-conscious | TS=Topic
behavior"
#3 "Interactive learning" OR "personalized learning" TS=Topic
#4 "Accessibility” OR "engagement challenges" TS=Topic
#5 2016-2024 PY=Year Published
#6 #1 AND #2 AND #3 AND #4 Language: English

Search Methodology: This research was carried out in three principal steps: (1) Scouting and
selecting pertinent articles, (2) Implementing a stringent set of inclusion and exclusion criteria to
dispose of the research articles, and (3) Dissecting the deigned research articles using content
analysis informed by secondary data derived from the databases in synthesizing the literature
(Jiaging et al., 2023).

Data Extraction and Analysis

Extracting data concentrated on crucial details per the study, such as their sort of platform, area of
focus in sustainability, the demographics used in research, and the results about eco-friendly
behavior. A combination of qualitative and quantitative analysis methods was used to aggregate the
data, contributing to understanding how different digital platforms affect the outcomes of
sustainability education by identifying similarities and differences. Brony et al. (2024) established
that a content analysis approach could be implemented by organizing studies based on their negative
or positive effects, thus offering a comparative assessment of the positive and negative aspects of
each study platform type.

This analytical method, described in the PRISMA extension for systematic reviews and meta-
analyses, addresses the shortcomings that any review should be exhaustive, clear, and up to
methodological standards. The results provide useful information on how effective digital platforms
can be in delivering sustainability education and encouraging sustainable behavior.

Results

The systematic search yielded diverse studies examining the role of digital platforms in sustainability
education and their potential to foster eco-conscious behavior. Following the PRISMA 2020
processes, the literature search and study selection presented twenty 20 studies for the final analysis.
The findings show that although most interventions utilizing digital platforms have good prospects
for sustainability education, the effectiveness differs among platforms and their respective platform
designs. While access to huge numbers of people can be effectively facilitated using MOOCs and, to a
certain extent, involves interaction in the use of gamified tools, mobile applications are the best in
ensuring that eco-friendly behaviors are maintained over time and are achieved through proactive
and tailored approaches. However, user engagement and reach and the effective reinforcement of
behavior over time remain limiting factors. These conclude that there is need to develop educational
digital platforms that are creative and impact behavior moreover beyond just the content. A
flowchart is used to depict how learners progress through different stages on digital platforms, from
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initial engagement (e.g., joining a MOOC) to knowledge acquisition, behavior reinforcement, and eco-
conscious behavior adoption.

Figure 3: Engagement and Learning Process on Digital Platforms in Sustainability Education.

Here is a table summarizing the articles on this topic in points of Author, year of publication,

Country , Study Design, Target Audience, Focus of Sustainability Education, Key
Findings, Conclusion.
Author(s) | Country | Study Target Focus of | Key Findings | Conclusion
and Year Design Audience | Sustainabil
ity
Education
Thomas et | Global Review Higher Use of | EdTech tools | EdTech has
al. (2024) and education | EdTech for | improve transformat
analysis of | and sustainabili | accessibility | ive potential
EdTech general ty practices | and in
tools learners engagement | sustainabilit
in y education
sustainability | by making
education, interactive,
promoting accessible
eco- learning
conscious tools widely
behavior. available.
Ghai et al. | Global Conceptual | Higher Integration | Industry 5.0 | Industry 5.0
(2025) analysis of | education | of Industry | technologies | can shape
Industry and 5.0 for | enhance sustainable
5.0 industry sustainable | sustainability | online
profession | online education learning,
als learning through Al | using Al to
supporting improve
personalizati | engagement
on and | and
adaptive customizati
learning. on of
educational
content.
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Mittal & | India Communit | Higher Community | Community Community
Bansal y-based education | engagement | involvement | -based
(2024) education | students in enhances sustainabilit

model sustainabili | sustainable y education
ty practices, deepens
moving from | understandi
awareness to | ng and
actionable fosters
behavior commitmen
among t to eco-
students. conscious
actions.
Ismail & | Global Analysis of | Higher Digital Digital tools | Digital tools
Aldous digital education | innovation | facilitate that ensure
(2025) innovation | and in green | experiential safety and
in learning | general learning learning  in | real-time
learners sustainability, | engagement
allowing safe | encourage
real-time active
interactions participatio
with n in
environment | sustainabilit
al topics. y education.
Khosravi Norway | Master's Design Sustainabili | Integrating Field-
Farsani thesis on | students ty in design | sustainability | specific
(2024) design practices concepts into | sustainabilit
education design y practices,
education such as
(e.g. sustainable
sustainable design,
diaries) support
enhances eco- | students’
conscious understandi
thinking. ng of
environmen
tal impact
within their
work.
Dziubaniu | Sweden, | Empirical | Business Sustainable | Connectivist | Digital
k et al |Finland | study and higher | business approaches, sustainabilit
(2023) using education | practices in | linking y education
connectivi | students the digital | knowledge using
sm era and connectivis
technology, m  theory
help students | makes
apply sustainable
sustainable business
business concepts
concepts more
practically. accessible
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and
applicable.
Bonnelam | United Case study | Fashion Accessible Digital Digital
e & | Kingdo | on digital | design and pedagogies methods
Stevenson | m pedagogy | students equitable increase make
(2023) sustainabili | accessibility | sustainabilit
ty in fashion | and equity in | y concepts
design teaching accessible
sustainable in practical
fashion fields,
practices. improving
educational
equity.
Liu et al. | Taiwan | Quantitativ | Higher Influence of | Big data | Integrating
(2023) e study | education | digital applications | data in
with  big | students learning in digital | digital
data and big data | learning learning
on foster develops
sustainabili | sustainable skills crucial
ty behaviors, for
enhancing sustainabilit
bothhardand | y,  helping
soft skills. students
adopt eco-
friendly
behaviors.
Indra, M. | Indonesi | Empirical | Students Optimizing | Integration of | Personalize
H., a study in higher | technology | technology d and
Sutarto, S., education | for enhances gamified
Kharizmi, educational | engagement | technology-
M., engagement | and based
Nurmiati, motivation, learning
A S, & particularly tools
Susanto, A. when improve
(2023) gamified student
elements and | participatio
personalizati | n and are
on are | essential for
incorporated. | driving
active
learning in
higher
education.
Abitoye et | Nigeria | Literature | Accountin | Modernizin | Technology Technologic
al. (2023) review on | gstudents | g introduces al
tech in accounting | sustainability | integration
accounting education concepts in | in
for accounting, accounting
sustainabili | making education
ty education fosters
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more relevant | awareness
to of
environment | sustainabilit
al practices. y's role in

professional
fields.
Monica et | India Sociologica | Higher Universal Universal Inclusive
al. (2025) | study on | education | design and | design, educational
inclusive institution | inclusive combined design using
education | s sustainabili | with technology
ty education | technology, fosters
enables engagement
accessible and
and engaging | accessibility
sustainability |, promoting
education. eco-
consciousne
Ss.
Yang, Q., & | China Empirical | University | MOOCs and | Critical Well-
Lee, Y. study students their impact | factors for | designed
(2021) on student | MOOC MOOCs with
performanc | success interactive
e in | include and
sustainabili | course motivationa
ty education | design, 1 features
interactivity, | can enhance
and student | student
motivation. performanc
These e and are
elements crucial for
improve effective
learning sustainabilit
outcomes and | y education.
knowledge
retention.
Weerasing | Sri Systematic | Higher MOOC MOOCs MOOCs
he (2024) | Lanka literature education | accessibility | democratize | offer a
review on | students and access to | valuable
MOOCs sustainabili | sustainability | means to
ty education | content, provide
especially broad,
beneficial in | affordable
underserved | access  to
regions. sustainabilit
y education,
particularly
in low-
resource
areas.
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DISCUSSION
1. Types of Digital Platforms in Sustainability Education

Digital innovations have opened vast horizons in environmental sustainability education with
different engagement features in every platform to encourage learners to care more about their
environment. The convenience of all these platforms is that they can be adapted to all kinds of people,
making imparting knowledge on sustainability easier, entertaining, and effective.

1.1. Online Learning Platforms and MOOCs

Most people know the term MOOC, massive open online courses provided by educational portals such
as Coursera, edX, and Udemy, for education and training, including those on sustainability issues.
They provide a platform where learners worldwide can access quality education on sustainability
thanks to the well-organized learning maps designed by accredited universities and institutions.
Almost 8% of those registered on Coursera took environmental sciences-related courses in 2024
(Weerasinghe, 2024). It gives an idea of broadening and diversifying approaches to teaching the
subject. Such MOOCs address numerous issues and approaches to sustainability, including but not
limited to the adverse effects of climate change and the development of alternative energy resources,
the scope of green cities, or environmental management policies.

The content of these courses exhibits differences in depth and breadth about the subject matter.
Some courses are general, while some focus on elaborate sustainability anorexia. Teaching methods
tend to include video presentations, quizzes, and discussion exchanges to create an interactive
atmosphere within the learning context. Additionally, these pedagogical approaches are the norm
among teachers on these platforms, who usually present the problems and solutions concerning
sustainability through cases and application practices, which is an approach that positively affects
attention and memory (Thomas et al.,, 2024). In addition to this, these platforms encourage learning
at one’s convenience and pace, allowing the learners to internalize the concept of sustainability in a
way that suits their timelines.

1.2. Mobile Applications

The growth in mobile technology has led to the creation of many applications that encourage
environmentally responsible behavior. These apps include tools such as a carbon footprint calculator,
a guide to recycling or reducing food waste, etc. These tools allow users to evaluate their negative
contributions and efforts in a specific day-to-day activity. My Carbon Footprint, JouleBug, and Recycle
Coach, among other applications, tailor user feedback to their case of resource consumption and
provide tips to mitigate their impact on the environment. In 2023, JouleBug typed over five hundred
thousand download transactions, indicating prior attention of people towards mobile application
usage to enhance their lives sustainably (Mittal & Bansal, 2024).

Most of these apps promote green practices by gamification in one way or another. You may expect
rewards through badges, points, and extracurricular activities if you perform certain tasks like taking
a bicycle instead of a car for work or throwing recyclables into the trash. This strategy employs
‘greening via gardening' strategies of behavioral psychology to make sustainability strategies easier
to practice and more social. Younger users have been discovered to be more drawn to gamified
mobile applications such actions because there is a general tendency of 20-30% enhancement when
such actions are aimed at eco-friendly causes (Liu et al., 2023).

1.3. Social Media and Influencer Content

The rising popularity of social media apps such as Instagram, Twitter, and TikTok has allowed the
emergence of effective mechanisms for presenting and promoting environmental issues. The social
media quagmire promotes the immediate propagation of thoughts, enabling influencers, groups, and
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individuals to project environmental messages to a large population. For example, the content covers
a lot; you can find posts educating people on climate change and others narrating the journeys of
individuals who changed their lifestyles towards sustainability, creating a space where people can
share ideas, resources, and motivation.

These influencers and content creators also reach sustainability education on the same levels.
Seasoned environmental activists engage in social media storytelling using compelling images and
stories; they understand that this helps sell an idea on an environmental issue because the issue is so
mainstream. Discussing the journal published by Bonnelame & Stevenson (2023), one can note the
emergence of ‘green communities’ where sustainable living is advocated through the participants'
social media. Social media impact on consumption is much greater for Gen Z and Millennial
populations, with research suggesting that over 60% of young adults aged 18-25 in 2023 were
following at least one account oriented towards sustainability, which opens wide possibilities of
influencing behavior through social media.

1.4. Gamification and Virtual Reality (VR)

The inclusion of gamification and Virtual reality technology in Sustainability Education has improved
the dynamics of environmental problems resolution by creating participatory and active
understanding of the learners while developing empathy towards environmental problems.
Gamification is the process of introducing game elements into non-game situations and has been
successfully utilized in education focused on sustainability to raise awareness and the level of user
participation. Students, for example, may participate in a round of role play where they build a city
in teams and must decide on the development that optimizes the growth and the environmental
conservation, thus learning by experiencing the challenges that come across. Such games have been
found to enhance the student’s comprehension of principles of sustainable development by fifty
percent more than the conventional means of teaching (Ismail & Aldous, 2025).

While the latter is also effective, the former provides far more intense learning experiences. Instead
of just reading about their sociocultural dynamics and threats, learners can now fully “enter” and
explore such sensitive environments or see firsthand what climate change does. VR experiences
could include deforestation, ocean acidification, or pollution to create empathy for such societal
problems. Research has indicated that learning through VR is more efficient in evoking empathy in
the user than learning through text. This sense of feeling responsible for conserving the environment
was felt in users after using the immersive VR (Dziubaniuk et al., 2023). A case in point, “Tree” is a
program that allows a user to become a tree in the rainforest, complete with experiences involving
the danger of being cut down. Such features effectively illustrate the environmental issues at hand,
making users ready to change their lifestyle to be greener.

To sum up, there is no consistent effectiveness of different digital platforms towards education on
sustainability. Firstly, MOOCs are primarily about essential knowledge acquisition and do, therefore,
manage to achieve improvement of knowledge between 25-40% but moderate the interaction and
the change of attitude (Rincon-Flores et al., 2020). Mobile applications have higher engagement as
they are more accessible and use game mechanics to encourage the tracking of sustainable activities
and provide incentives. Gamified tools are the most useful since they achieve about 50% knowledge
retention, possess high user interaction, and affect behavior modification (up to 60%) due to
engaging and surrounding aspects. Each of the platforms has its contribution to the goals of
sustainable education. (Mahmud, Husnin, & Soh, 2020)
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Figure 4: Comparative Effectiveness of Digital Platforms in Sustainability Education.
2. Effectiveness of Digital Tool s in Promoting Eco-Conscious Behavior

Digital media have yielded optimistic results in sustainability education. However, the influence of
different tools on environmentally friendly behavior depends on the specific attributes of the tools
employed, the level of interactivity, and the nature of behavioral change sought. The effectiveness of
these sorts of interventions is determined by assessing their potential to change users’ attitudes,
improve their knowledge, and motivate them to adopt sustainable behaviors. This chapter will
explore behavior change tools and approaches, examples, and research, including the challenges and
opportunities of using digital technologies to engage users in sustainable behaviors.

2.1. Behavior Change Frameworks in Sustainability Education

Behavior modification theories are crucial in measuring the extent to which digital devices are
effective in encouraging pro-environmental behaviors. Two of the most prominent theories are The
Theory of Planned Behavior (TPB) in short and the Transtheoretical Model in short (TTM). The
Theory of Planned Behavior assumes that behavior control is determined by the person’s attitude
towards the behavior, prevailing social norms, and the individual’s perception of ease and difficulty
of engaging in the behavior. In this way, depending on the digital sustainability education design
applied, tools designed to change attitudes show that a behavior is accepted by others, and lessen the
obstacles one is comfortable with engaging in that behavior like lack of information or inconvenience,
are all likely to encourage behavior change.

The Transtheoretical Model (TTM), also referred to as the stages of change model, explains that
changing an individual’s behavior is not an event but rather a continuous process composed of a
series of events in the following order: pre contemplation, contemplation, preparation, action, and
maintenance. These digital systems that put TTM to use may also place the clients with contents in
stages where the clients are moved from one stage to the other, from the stage of awareness to the
stage of action. Ultimately, the movement to sustainable behaviors becomes real (Thomas et al,
2024). For example, a TTM-based approach is well captured through a carbon emission awareness
app that offers educational content modules on carbon emissions to its users (pre-contemplation)
and makes the carbon growing user provide suggestions on how they intend to reduce their carbon
growing activities (preparation) before reward for going green actions are incorporated (action and
maintenance). Such models are pivotal in digital tools as they help make them more effective in
promoting sustainable behaviors depending on the stage of readiness to change of the user.

2.2, Empirical Evidence on Learning Outcomes

The existing empirical evidence brings certain clarity on the learning achievements concerning the
learning tools designed for educating about digital sustainability. Whereas quantitative research
revolving around knowledge and attitude transformations provides proof concerning the
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effectiveness of such tools with respect to raising awareness on environmental issues. For example,
several massive open online courses (MOOCs) on climate change and sustainable development have
reported a knowledge gain of as high as 40% (assessed through pre-course and post-course
assessments) among the students who enrolled in these courses (Dziubaniuk et al, 2023).
Furthermore, mobile apps incorporating eco-feedback, which monitor and inform users about their
environmental footprints, have effectively improved the users’ concern for the environment by
instilling personal accountability within them. In relation to behavioral intentions, it is the case that
especially pronounced results are obtained on digital platforms that have social components, such as
the presence of shared aspirations and challenges, for instance in teams. It has been shown that
individuals with such social characteristics are 30% more likely to have the intention of performing
the pro-environmental behaviors after the educational intervention (Liu et al., 2023). This is also in
line with the TPB, where additional social norms and perceived behavioral control, which are
available on the devices, enhance more the intention of engaging in the pro-environmental actions.

2.3. Barriers and Facilitators to Effectiveness

Several barriers, facilitators and other aspects influence the effectiveness of digital tools in education
about sustainability. Some of the factors relate to the concepts of accessibility, digital literacy and
user engagement, while others address the problems of the engagement and retention of the user.
Accessibility still remains a major roadblock especially in case of low income or rural based users
who may not have hard-core access to internet or even the devices. In addition, digital literacy is a
two-edged sword because while it can facilitate one’s use of digital tools, those with low handshake
skills may tend to struggle with the use of certain tools (Bonnelame & Stevenson 2023). Another
important barrier is engagement, which is one of the problems with most digital technologies is their
inability to keep the user engaged for prolonged periods of time. For example, completion rates of
MOOCs have been reported to be as low as 10%, which means many people sign up but do not finish
as the attrition is very high (Weerasinghe 2024). Non-interactive, no feedback or user engagement
digital tools have low retention rates which renders them less useful in upkeeping changes in
behavior over a period.

However, certain factors like interactivity, feedback and adaptive content play a major role in the
effectiveness of such tools when promoting any green behavior. Thick concepts are interactive
components or games that encourage the use of the application often, and mechanisms of feedback
give a push to the users and enable them to see their changes. For example, a carbon footprint
application is likely to encourage users to practice recycling more if it includes information on the
user’s performance every week as opposed to having no such information (Ismail & Aldous, 2025).
Additionally, personalized content that adapts to users' knowledge levels and learning progress can
make the experience more relevant and impactful, enhancing both engagement and behavioral
outcomes.

To sum up, the use of digital technology in conducting education and influencing behavior towards
sustainable practices has great advantages when appropriate behavior theories, interactions, and
feedback are applied. However, it is acknowledged that certain barriers such as access and digital
skills do exist; nonetheless, it is asserted that such tools are useful, especially if the design process
considers the user, and the behavior that is expected from them, from the outset. And by
understanding which factors may hinder or facilitate such behavior, one can create more effective
and more engaging sustainability education tools, which can instill lasting care for the ecology.

3. Factors Influencing the Success of Digital Sustainability Education Platforms

There are several Important Factors that contribute tto the success of digital sustainability education
platforms in influencing eco-friendly behaviors: engaging user experience design, interactive
capabilities, scalability and reach, and cultural factors. By examining the effect of these components
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on learning outcomes, developers and educators can design the digital platforms that will ensure
their target’ groups behavior change in sustainable practices.

3.1. Engagement and User Experience Design

The user interface (UI) design, the overall usability, and the content customization are significant
determinants for the success of the digital sustainability-oriented tools. For instance, it is well
established that engaging and intuitive UI design having a clear structure and attractive elements
increases retention and satisfaction of users. It has been noted, for example, that 80% of learners are
more likely to finish e-learning courses on such e-learning platforms where they experience an easy
and functional interface (Thomas et al,, 2024). Other common characteristics of successful user
experience include eliminating needless navigation steps, including appealing images and a proper
ratio of content to user interaction.

The other effective strategy that complements the content personalization is the context
enhancement. Essentially, when the platforms modulate the content depending on a learner’s
background, preferences and speed of learning, the learner sustains attention and memory better.
For example, behavior change interventions, which involve users adjusted feedback like
recommending ways to decrease one’s carbon footprint according to the locality, are reported to
influence change more effectively (Liu et al., 2023). Content that includes personalized suggestions
helps with the feelings of relevance and ownership which triggers engagement and increased chances
of applying the concepts learned to the real world.

3.2. Interactive and Participatory Features

Experience enhancing sustainability learning content such as quizzes, discussion forums as well as
peer appreciations all serve to promote the learning of sustainability methods. More so, those digital
learning tools that tend to promote the participation of the learners and not only facilitate the access
of information to them result to more effective learning. Findings indicate that there is a retention
rate of 25% associated with the use of these interactive elements and a great deal of ability to
implement these concepts in practice. (Bonnelame & Stevenson, 2023).

Discussion forums and peer evaluations are effective in engaging students in ways that are most
appropriate for sustainability education; since these long lasting environmental problems cannot be
worked on in isolation but rather multiple views are looked upon. Outlets that allow participants to
interact and engage in discussions support learners in evaluating other people’s perspectives hence
polemic and wider understanding of the applicability of sustainability principles is created.
(Weerasinghe, 2024). Quizzes and self-assessment tools help learners with their studies by giving
them feedback on their performance. Adding these interactive aspects into the courses offered via
the digital studying platforms makes the learning experience more interesting and encourages
learners to understand the need for sustainable behaviors and practices.

3.3.  Scalability and Accessibility

One factor that can help in expanding the reach of sustainability educations to more audiences with
varying geographical and socioeconomic setups is the ability of the digital platforms to scale. While
some learning platforms like Coursera and edX have grown in many countries and are used by
millions, there still exists the challenge of equity of access. In order to increase more people's access
to digital sustainability education, factors such as translatability, internet connectivity and the kind
of device accessing the content are vital (Dziubaniuk et al., 2023).

For instance, it could be reasonably assumed that the presence of materials in varying languages
leads to both engagement levels and comprehension levels. It has been documented that students
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complete enrolled courses and pass examinations more successfully when course content is provided
in students' native languages. Availability of the resource such as access to the web and bandwidth
should also be considered because the learning process especially in regions where the extremely
low bandwidth is present, is heavily dependent on multimedia content. This is addressed by some of
those platforms with the feature of giving users the option of either downloading the content only
and listening to the audio or the content itself which allows users who do not have good internet to
access the materials.

The kind of devices oriented towards accessing the materials is yet another determinant of the
accessibility. It is likely that more users will choose to use digital platforms that offer a mobile version
because most users, particularly in developing countries or rural areas, access the internet via mobile
phones. This is a blessing in disguise, as the chicken outs from designing educational content for the
masses. These platforms therefore understand that if they wish to reach out to the masses with
sustainability education, they will have to design the platform in a manner that is accessible to a large
audience, thereby increasing the reach of the education provided (Mittal & Bansal, 2024).

3.4. Cultural Relevance and Localization

The significance of making content relevant is so crucial especially in sustainable development
education that it cannot be emphasized enough. As compared to traditional instruction, digital
leaning platforms have the upper hand in that they go ahead and localize the syllabus by putting it
into the local users dot the cultures, beliefs and environmental challenges and thrusts, which makes
a wider effect on the users. After all, as it turned out during Ghai et al. study, regions without water
resources found water conservation sustainability topics more interesting than regions with excess
of it (Ghai et al., 2025).

Localization is not simply restricted to a word literal interpretation only; it also entails the
modification in practical everyday usage of the concepts and educational materials. For example, in
a study in Iceland, a mobile application containing specific examples of how to dispose of garbage, in
accordance with local regulations, proved to be 30% more effective in changing behaviors and app
users’ activity than the one devoid of any local content (Ismail & Aldous, 2025). Therefore modifying
digital platforms not only to the cultural practices of the people but also the issues that region
resolved through e-learning sustainability education will enhance the education by making it realistic
and observable thereby increasing the chances of the population being eco-friendly.

4. Challenges and Limitations of Digital Sustainability Education

As much as the digital platforms eased and improved the learning of sustainability, there are also
numerous challenges and limitations to their usefulness. Such challenges range from optimizing
technology for effective learning, encouraging active engagement, content provision and delivery,
and even ethical issues. These challenges must be mitigated in order to maximize the role of online
platforms in the promotion of sustainable behavior and sustainable education practices.

4.1. Technological Limitations

Focus on technology issues appears to be the most critical factor affecting the effectiveness of digital
approaches to sustainability education. If there are concerns with the functioning of the platform
such as regular crashes or bugs in the system, or if its usage extends the learning environment more
than it can support, these factors might turn users off from the learning prospects. These are even
worse in areas with less developed technological systems, as learners may not only lack the necessary
devices but the right speed of the internet to access content online. The issue of the digital divide
persists today and according to reports there are as much as 40% of the world’s population who do
not have access to the internet as of the year 2023 (Thomas et al., 2024). This geographical and
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infrastructural imbalance helps to explain why digital sustainability education campaigns restrict
their target audience to certain social classes.

A key challenge that many of these platforms, which often include high-bandwidth features such as
video content, VR simulations, or live interactions, face is the present technology infrastructure. In a
low-resourced environment, due to the absence of such infrastructure, these platforms may be
rendered almost useless, thereby compromising the inclusiveness and equity in the provision of
education on digital sustainability (Ismail & Aldous, 2025). The need to restructure technological
access and make digital platforms designed for sustainability education, especially in developing
countries, lessons delivered through them effective even in offline or low bandwidth systems is
urgent for any positive change on such a massive scale in education today.

4.2, Engagement Challenges

Another challenge is engagement, as it is known that many digital platforms often have high dropout
rates and do not keep the users motivated for a long period of time. Research has indicated that
students do not often finish their online courses, especially MOOCs, as these have completion rates
of about 10% revealing that a large number of registered learners drop out even when they showed
interest at the beginning (Weerasinghe, 2024). This has a multitude of causes, including the very
nature of the content, which is often monologic, interactive, and above all, lacks any form of feedback.

Similarly, while the user is immersed in a digital sustainability learning environment, his or her
motivation does not persist for too long since the content on environmental issues may seem too
distant or abstract and overwhelming without a clear cut associated context to the learner’s life.
There is often a decline in the level of engagement from users of those platforms that are unable to
retain their relevance or offer their users anything of practical value. Some issues like the above are
solved by some of the platforms by adding game dynamics or competitive strategies in real-life
situations, which help in handling the issue because such solutions help in creating a closer and more
relevant learning experience (Liu et al,, 2023). Sustaining engagement however has been a challenge
because people tend to wane without further enhancements or without anything to interact with.

4.3. Content Quality and Reliability

In sustainability education, the dependability and quality of the content is of utmost importance, as
false or exaggerated information could defeat the educational purpose and create confusion and
doubt among the learners. The factors that contribute to the content and informational credibility
include the authority of the content provider and the level of effort made in finding outside
information. Digital platforms for sustainability education, more often than not, contain information
from all manners of sources, some of which may be false or even extreme. In the absence of a robust
screening process, the portals face the challenge of hiding the truth despite the prevalent
misinformation especially in non-linear or polemical subjects like climate change or alternative
energy (ra information, Bonnelame & Stevenson, 2023).

In order to impose reliability over the content, expertise intervention, regular maintenance and
following scientific approaches are necessary in that order. Certain systems, however, have tried to
look at this in a wider context by bringing in universities or non-governmental agencies in the content
development process, which has been proved to enhance the level of acceptance of the content among
the users. Still more remains to be done as far as policies to community control are concerned in
order to protect the public from information that has become irrelevant or information that is
detrimental. Furthermore, web sites that are built with large sections of user contributory content
may experience problems of control and verification of information which results to poor standards
of teaching materials.

4.4. Ethical and Privacy Concerns
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Sustainability education centered on digital platforms is likely to incorporate user data for content
personalization, progress monitoring, and effective assessment of engagement strategies among
others. Even though such practices could be beneficial to the users, especially for their enhanced user
experience, the practice of tracking users’ actions poses ethical issues and privacy concerns. It is
common for such systems to analyze data in order to gauge users’ habits, give forecasts on their
subsequent actions and alter the delivery of content on them. Such developments may promote
learning, but they may also be intrusive toward to user’s privacy if not done in an open and careful
manner (Ghai et al., 2025).

On the other hand, the use of user tracking software and analysis features poses ethical questions in
terms of how students would appreciate sustainability education, behaviorally - where they are
expected to behave a certain way or hold certain values by the education. Education is a noble cause
but there are shades of ugly behavior associated with it - such is the case with tracking individuals’
behavior. This is particularly true when users do not know the angles at which their data is used and
the lengths that are crossed in order to educate them within lure them into a web of behavioral
control. Users’ privacy is a concern in also in this regard because every user has personal data and
every data may contain a risk of being exposed if the system is breached. To mitigate those issues,
platforms have to define clear data protection policies, obtain users’ informed consent and adhere to
existing data protection laws including, but not limited to, the General Data Protection Regulation, or
GDPR (Ismail & Aldous, 2025).

In summary, although the advantages of digital platforms for education in sustainability are
innumerable, these challenges need to be addressed in order to improve their efficiency and
inclusiveness. By beating such technological aspects, maintaining interest over periods of time,
making sure of the quality of the content and ethical conduct, these avenues can become stronger
and more effective in propagating the word about education for sustainable development and
environmentally-friendly practices all over the world.

5. Future Directions and Emerging Trends

The domain of teaching digital sustainability is undergoing rapid growth owing to technological
progress and development of interest teaching that is personalized, engaging and interactive. As
sustaintability education embraces more and more deigitalized learning tools prepared for the
audience, the following promising trends and future directions are being observed. These are the use
of artificial intelligence for learner customization, augmented reality for engagement immersion,
cross-platform integration and behavioral change over time monitoring.

5.1. Integration of Al and Personalization

There are numerous uses of technology that can be explored in education and that can revolution the
education experienced by each and every user. An example of this technology in education for digital
sustainability can adapt to the learners’ progress, engagement and even interests and provide
personalized offers and content. For example, in learning about sustainability, it could determine the
person's prior knowledge on the topic, and slow down the speed at which a person is learning to a
pragmatic level where he or she can learn new knowledge without being bored. As exemplified by
Coursera and edX, they have started using Al which recommends definition of courses or materials
regardless of the learners age with respect to their history with the site (Ghai et al., 2025).

In addition, Al can also enhance the active learning experience of students by enabling them to get
instant responses, receiving hints, or accessing other materials related to their progression. This is
because students in such programs do not proceed at the same level and may require assistance at
various stages to build sustainable habits. Research indicates that the use of Al personalized learning
systems can increase learner retention by as much as 30% and retention of knowledge as well (Liu
etal., 2023). The very possibility to provide efficient feedback and modify the content adds on to the
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thing that increases Learners do engaging activities and promotes the uptake of sustainable
development.

5.2. Augmented Reality (AR) and Enhanced Immersive Experiences

Augmented Reality (AR) is one of the new fads in which sustainability education has taken on,
allowing students to learn and interact with environment issues right after vivid animation. AR
opportunities in sustainability education efforts are embedded in creating such learning spaces
where the user can appreciate and manipulate the external factors within the given course. For
example, the user can experience AR in situ with an illustrated circle demonstrating what happens in
a particular location whenever deforestation, pollution, or global warming occurs. This is a very
convincing and emotional way to relate to environmental issues (Ismail & Aldous, 2025).

Due to the capacity for real-time engagement with built environments, it has been confirmed that AR
experiences also improve the understanding and retention of complicated sustain-ability related
information by the learners. When achieving this in AR, for instance, it may be possible for the users
to ‘understand’ the carbon cost of behaviors such as using a car and consuming plastic household
goods whenever their hands hover over the related AR tag. Such activities can reinforce and
encourage appropriate behavior for the environment more effectively than books can, which is a
change in attitude as well. This is reinforced by data gathered in current studies that adopt
augmenting reality tools in practice include improvement in understanding of ecological concepts
about 40%, with user uptake being 50% encouraging, therefore strongly suggesting that they will
change the face of education for sustainability (Bonnelame & Stevenson, 2023).

5.3.  Cross-Platform Collaborations and Hybrid Models

The notion of cross-platform collaboration as a form of digital sustainability education is still in the
womb. Schools, digital education platforms, non-governmental organizations (NGOs) and
government institutions can work together to make education more effective. For instance, an
environmental NGO may assist in the development of content for the digital platform, while
government partners may come in and suggest and keep these solutions in the national context by
embedding education for sustainability within their curricula (Thomas et al, 2024). Such
partnerships are instrumental in promoting not only access but also coherence in sustainability
education and coherence with the political and social context of the respective countries.

Yet another exciting avenue is the employment of hybrids consisting of online and conventional
modes of delivery. Hybrid models have the advantage that the learners can utilize the online facilities
and at the same time participate in other off-line activities such as conducting community projects or
field trips, which can enhance learning and help the learner to appreciate the sustainability issues
better. For example, a school can subscribe to a digital platform that teaches recycling and waste
management techniques and then hold a practical day for students to clean the community. This
combination of learning approaches is essential for a more holistic education and eliminates the
disparities that may exist between theory and practice (Mittal & Bansal, 2024).

5.4. Longitudinal Studies on Behavior Change

One of the pressing issues about growing literature on digital sustainability education is the apparent
absence of any longitudinal studies designed to understand the long-term effects of digital tools on
the modification... behavioral change. It is true that numerous digital sites do collate figures on the
number of users and the rate of learning for the time that users are tuned in to a site, but not so many
have gone ahead to investigate whether such engagements lead to behavioral changes after a certain
period of time. Engagements of this nature are especially notable and more significant since these
include environmental change due or not due to such interventions. Longitudinal studies address this
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question by elucidating patterns of sustainability practice among learners, if at all, after they have
done digital courses or completed digital programs (Dziubaniuk et al., 2023).

In studies where behavioral change is assessed over long periods, changes are claimed to occur in
the environmental behavior of the participants, while engagement, social support, or even the work
environment are suggested to be responsible for the maintenance of such changes. Such studies could
also assist in pinpointing which elements and features in the rest of digital platforms lead to
successful behavior change and which do not, for instance, periodic feedback on progress, presence
of social network support, or offering of supportive services. If only they could comprehend the
changes that digital sustainability education engrains on learners over time, educators, decision
makers and providers of digital devices or such platforms would be able to improve these platforms
in a bid to assist in achieving sustainable behavioral change on the environment.

CONCLUSION

The educational prospects concerning sustainability are being turned towards digital platforms
which have proved to be effective and practical ways of promoting environmentally friendly
practices on a broader scale. Or rather, aided by several other devices such as the use of Massive
Open Online Courses (MOOCs) or some mobile media, social networks, and games, these systems
have made it possible for learners across the globe to find a way to turn to, access, and apply the
knowledge learn the principles of sustainability. Other models which advocate behavior change such
as Theory of Planned Behavior and the Transtheoretical Model help these systems to be more
beneficial as they take the learners through an elaborate system starting from realization to settling
on an action. There are also significant developments such as artificial intelligence used for
customizing content and the use of augmented reality that help keep users engrossed and hence help
in spacing the learning content making sustainability education a suitable factor to every learner.

Key Insights and Practical Implications

This review yielded a number of useful lessons for teachers, policy makers and programmers. To
begin with, the attention of users should be included in the design of platforms for education for
sustainable development practiced in the digital world since the platform, and the content will have
elements such as quizzes, feedback, and other users’ comments which enhance understanding and
retention of learnt materials. Furthermore, motivating and decreasing dropout rates is possible when
content is tailored to learning preference as the learner is in touch with the content. At this point,
there is emphasis on how effective policy challenges will support the creation of cross-platform and
hybrid developments in order to promote sustainable education. For example, a digital platform
supporting an education program offered by an NGO would develop materials appropriate in the
local context without ignoring global standards. Finally, the focus of the developers should be on the
ethical and legal aspects, on how data will be used correctly without breaking the law so that the
users can have confidence in the service. These insights emphasize the measures that can be taken
by the stakeholders in order to achieve greater effectiveness of digital tools in promoting sustainable
behavior.

Final Thoughts on Digital Sustainability Education’s Role in the Eco-conscious Movement

Sustainability education through digital means can launch a worldwide effort aimed at
environmental consciousness and improvement in social behavior. Such platforms can make
sustainability content available to any audience in an interesting and customized manner, which can
lead to behavioral changes. There are still obstacles to be overcome in terms of people's levels of
interest, the technological mechanisms put in place or the quality of the content, but the capacity of
digital devices to encourage responsible behavior towards the environment and to leave an imprint
on it is great. Mobile or internet-based sustainability education is fast on the rise and will serve a
major purpose in encouraging individuals and communities to identify with protecting their
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environment, hence ensuring sustainability in cultures and places removed from those of the
learners. It is for these reasons that digital education on sustainability is not a passing fashion, but
rather a coherent strategy which aims at addressing the environmental issues of today in an effective
manner.
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