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Abstract:

Content:

The Sustainable Development Goals (SDGs) are a global plan for a sustainable future. It is important to give teachers and students in higher education the k
need to address these goals. This paper looks at the "Time2Act@SDG" Erasmus+ project, which is developing online courses to help people in higher ed
understand the SDGs.

Objectives:
The project addresses the need for a comprehensive approach to sustainability education, aligning with Education for Sustainable Development (ESD) that
emotional, and behavioural aspects. Time2Act@SDG offers three MOOCs on key SDG areas: environment, economy, and social issues. This approach lets ¢

sustainability problems.

Methodology:
The project also uses different pedagogical and innovative approaches. Interactive content, digital tools and new teaching methods help students achieving
think critically, solve problems, communicate and work together. Workshops and bootcamps help people learn by doing and change their behavior. This paj

design and pedagogy to understand how they contribute to essential SDG competencies among HEI.

Expected results:
The analysis will show how the MOOCs help teachers and students meet the SDG goals and develop their skills concerning the 4Cs (Critical Thinking;

Communication). This includes developing critical thinking, problem-solving and collaborative skills. Additionally, the project's open-access resources could he

Limitations:
This paper looks at how MOOCs are designed and delivered. Further research could look at what participants learned and how it changed their behavior.
Originality: The Time2Act@SDG project uses MOOCs and a variety of learning methods to enhance HE students and teachers skills about the Sustainable

paper offers new insights into how this design can help HEI around the world learn about the SDGs.
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Sustainable Development Goals (SDGs), MOOCs, Higher Education, Education for Sustainable Development (ESD), Time2Act@SD.
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Abstract

The Time2Act@SDG Erasmus+ project aims to give higher education institutions the know-how and
expertise they need to tackle the Sustainable Development Goals (SDGs) head on. The project offers
three MOOC on the environment, the economy, and social issues. They provide a comprehensive
approach to sustainability education that aligns with the principles of Education for Sustainable
Development (ESD). The MOOC use new and creative ways to teach, including interactive content,
digital tools, and hands-on learning. This helps students to think critically, solve problems, communicate,
and work together. This paper looks at how the MOOC are designed and taught to see how they help
students at HEIs to develop the skills they need to achieve the SDGs.

Keywords: Sustainable Development Goals (SDGs), MOOC, Higher Education, Education for Sustainable
Development (ESD), Time2Act@SD.

1 INTRODUCTION

MOOC (Massive Open Online Courses) represent a disruptive innovation in the field of education,
offering free and open access to high-quality content. It's [1] a novel paradigm in the domain of
education, encompassing three key characteristics: connectivity, collaboration and personalisation of
learning. These courses [2] are characterised by as shared curriculum and open learning outcomes and
make effective use of social networks and OER (open educational resources). Facilitated by experts of
recognised merit, they demonstrate enormous potential to democratise access to knowledge and
promote lifelong learning. The MOOC is based on the active involvement of hundreds to thousands of
learners who self-organise their participation according to learning objectives, previous knowledge and
skills, and common interests.

MOOC have several advantages [3], being the provision of high-quality content a key benefit of these
platforms. They often feature expert instructors and selected course materials, thereby offering access
to high-quality educational content that would otherwise be inaccessible. The flexibility and convenience
afforded by these learning resources is a significant benefit for adult learners or those with employment
responsibilities, as it allows them to access course materials and complete assignments at a pace that
suits them. The curriculum offers a diverse range of learning opportunities, encompassing a multitude
of subjects, from scientific and academic disciplines to vocational skills. This enables learners to delve
into areas of interest, thereby enhancing their knowledge and skills in a variety of domains. Interactive
learning materials frequently incorporate interactive components, such as discussion forums, quizzes,
and assignments, which can enhance active learning and learner engagement. One of the key
advantages of online learning is its cost-effectiveness. In many cases, online courses are either free or
significantly cheaper than traditional face-to-face courses, making education more accessible and
affordable to a wider audience.
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The 2030 Agenda for Sustainable Development stands as “a plan of action for people, planet and
prosperity. It also seeks to strengthen universal peace in larger freedom” [4]. The SDGs are a
comprehensive and ambitious framework that aims to address a wide range of social, economic, and
environmental challenges facing the world today. This is to be achieved through the creation of engaging
content, digital tools and innovative pedagogical approaches for use by HE (higher education) teachers
[5]. To address the SDG, HEIs need to adopt teaching and learning approaches that are not usually the
most common practice, namely interdisciplinary, action-based learning and the involvement of multiple
actors [6]. In HEI, there are different ways in which we can educate for the SDG, such as: promoting
innovative teaching methods, engaging in dialogue and collaboration that promotes critical thinking and
problem-solving, using experiential learning, embedding the SDG in the curriculum, raising awareness,
developing partnerships.

The Time2Act@SD Erasmus+ Project has the objective of contributing to the advancement of
knowledge, abilities and dispositions, as well as modifying behaviours among students from European
Union (EU) higher education institutions (HEI) in the domain of sustainable development (SD) and the
Sustainable Development Goals (SDG).

In order to address the dearth of knowledge, skills, attitudes and actions pertaining to SD among young
people enrolled in higher education (HE), and the absence of innovative educational resources to bridge
this gap in students' education, the TIME2ACT@SD project aims to produce a set of open educational
resources and to promote initiatives that meet these needs. The project employs innovative training and
educational practices, including MOOC, webinars, gamification strategies, and experimental activities
such as bootcamps, with the objective of enhancing the literacy of the target group in the field of
SD/SDG. Additionally, it seeks to facilitate behavioural changes regarding individual preferences,
awareness of SD, consumption habits, and lifestyles. These innovative practical short learning courses
are designed to culminate in the conferral of micro-credentials upon students.

Innovative pedagogical practices may be defined as a novel or creative approach to teaching and
learning, which is intended to enhance learners' performance, critical thinking, problem-solving abilities
and overall learning outcomes. They entail the utilisation of innovative strategies, techniques and tools,
which are supported by research and designed to align with the needs and interests of learners [7]. The
adoption of interactive content, digital tools and innovative pedagogical approaches enables the
achievement of the 4Cs, facilitating students' engagement in critical thinking, problem-solving,
communication and collaborative work. The provision of workshops and boot camps facilitates the
acquisition of knowledge through practical application, thereby effecting a change in behaviour. The
MOOC will facilitate the acquisition of essential SDG competencies by students.

2 MOOC AS A PEDAGOGICAL APPROACH

MOOC frequently incorporate novel methodologies for the conveyance of knowledge and the facilitation
of learner engagement with the material they provide (or could provide). Being viewed as capable of
providing high quality education to anyone with internet access, its nature has the possibility of opening
up education to the masses [8]. The key features of MOOC include online and multimedia learning,
massive scale, flexibility and personalization, adaptive learning, assessment and feedback, and lifelong
learning and professional development. Indeed, the efficacy of MOOC as a pedagogical practice may
be contingent upon a number of factors, including the design of the course, the level of learner
engagement, and the quality of teaching. However, one consequence of this flexible feature is that
students attending MOOC have diversified learning styles and lifestyles, making it essential that the
tools used in these types of courses are also diversified, as to be flexible enough to meet the needs and
expectations of such diverse populations [8].

In the context of the recent pandemic, a significant number of educators have (re)turned to MOOC as a
valuable learning resource. MOOC enhances the knowledge and competence of not only students, but
also teachers and tutors, who may enroll in MOOC to augment their own knowledge and skills, which
can then be integrated into their pedagogical practice.

The flexibility of MOOC with regard to time, space and rhythm allows students to learn at their own pace,
with the option of either entering at an introductory level or progressing to more in-depth study, according
to their existing knowledge and experience. Furthermore, MOOC relieves instructors of the burden of
creating all the content required to cover the full scope of a curriculum unit. However, recent studies
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suggest that even if time flexibility is essential, frequent and sustained engagement from the student is
also key for their success in completing MOOC [9] suggesting that self-paced human-led or algorithmic-
led participation reminders may be the solution to help learners to engage more with their studies. This
makes time-flexibility a key characteristic, as well as a design that enables learners to engage with the
MOOC for longer periods of time, even without time restrictions on the availability of the course.

MOOC can be employed in the classroom in a number of ways [3]. Primarily, they can be used as a
supplementary learning resource, either as an additional material to be used alongside traditional
classroom teaching or as a standalone resource for deeper exploration. It can be used in a flipped
classroom model, where the content is learned outside of the classroom and the class time is dedicated
to active learning activities such as discussions, group work and practical projects. Also, it can be used
in a blended learning model, where the online component is provided so that students can learn at their
own pace and the classroom time can be used for discussions, activities and individual support. Finally,
it also allows the customisation of learning paths, which can be selected based on students’ interests,
needs and abilities. A study [10] suggests that hMOOC, or Hybrid-MOOC that can be integrated in hybrid
learning environments, as they provide more interaction with the content and indicate that this type of
MOOC can have a positive effect on knowledge sharing behaviour. This study also indicates that if
learners enjoy hMOOC learning they will invest more time and energy in sharing and collecting
information from it, providing effective engagement.

It is crucial to recognise that not all MOOC are appropriate for use in a traditional classroom setting. In
addition to selecting appropriate MOOC, it is essential to develop strategies for integrating them into the
classroom. It is therefore incumbent upon teachers to undertake a rigorous review, evaluation and
assessment of the quality and effectiveness of the content to be introduced, ensuring that it is aligned
with the learning objectives, teaching strategies and curriculum requirements. In the event that a MOOC
is selected and integrated as a learning strategy, it is incumbent upon the teacher to monitor the progress
of the pupils, provide support where necessary and allow time for discussion of the content in the
classroom.

The project outcomes will be developed to increase the three levels of acquisition of sustainability
competencies [11]: knowledge (conceptual learning), know-how (practical skills) and do (linked to the
demonstration in action and its transferability to real-life situations). In the context of the Time2Act@SD
Erasmus+ Project, we expect that MOOC will contribute to reaching the “knowledge” level of sustainable
competencies amongst the HEI.

3 METHODOLOGY

In regard to the methodology employed in the development of the MOOC, this project adhered to the
procedure outlined by the MIT Open Learning Initiative, which encompasses three phases [12]. The
stages of preparation, planning and production were undertaken. Prior to the creation of MOOC content,
it is essential to undertake a series of preliminary planning steps to ensure a comprehensive and
effective process. To this end, a checklist based on previous studies’ recommendations [13, 14] has
been developed and used. It is of the utmost importance to ascertain the objective of the course and the
intended audience, as well as to gain an understanding of the open education philosophy that underpins
a MOOC.

A timeline should be created with detailed tasks, and a plan should be made for communications,
including the marketing of the course to potential enrollees, the management of regular emails to
enrolled students, and the utilisation of social networking. It is essential to identify the objectives for
offering the course, including determining the optimal time frame for the course and conceptualising a
course design (such as open, structured, or non-linear) and release format (for example, releasing all
the content at launch or releasing it on a week-by-week basis).

It is essential to define the overarching learning outcomes, along with the criteria for assessment and
the level of achievement that will be deemed acceptable for conferring a course completion certificate.
It is advisable to conduct a thorough assessment of the required and available resources, including
technologies, general staffing, and specialised human resources needs, as well as space requirements
(such as those for filming). Additionally, it is crucial to determine the type of assessments and feedback
desired for students during the course, as well as the archiving and repackaging plans for the course
materials following the initial deployment.
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Furthermore, comprehensive plans should be established for both faculty and staff development, as well
as for addressing the potential needs of enrolled students, including strategies for managing disruptions
or challenges.

To guarantee meticulous instructional design and superior quality courses, this project has employed
the ADDIE model, comprising the phases of Analysis, Design, Development, Implementation and
Evaluation. In this particular model, analysis is the input to the system; design, development and
evaluation are the process; and implementation is the result. These elements overlap somewhat,
depending on the project, and as the system is dynamic, there will be some sharing of tasks [15]. This
model has demonstrated efficacy over time and has proven adaptable to diverse pedagogical contexts.
The model's primary function is to facilitate the development of courses, offering a flexible and pragmatic
structure. Although the model is represented graphically as a linear sequence, it can be applied in an
iterative and non-linear manner, particularly when existing resources are used.

In order to guarantee uniformity in the structure and visual aesthetic of each MOOC, a mockup was
conceptualised, produced and made accessible to the partners’ team. Therefore, each course,
developed by each partner, followed the mockup as a reference. The objective was to create courses
that were sufficiently attractive, comprehensive in content, comprised a variety of materials, brief in
duration, and allow participation at everyone's own pace.

The MOOC'’s contents were developed on the basis of the findings of a survey conducted among HE
students and teachers with the objective of gauging their familiarity with the concept of sustainability and
their ability to apply the SDG in practice.

4 RESULTS

The three MOOC (Environmental Sustainability; Social Sustainability; Economic Sustainability) are
available at the Time2Act@SD platform, based on a Moodle instalment, developed in English and
translated in the different languages of the project's partners (Dutch, Greek, Italian, Portuguese,
Turkish).

The structure of each MOOC is analogous, comprising three modules plus Introduction to the topic.
Each module features video presentations that align with the MOOC's overarching theme. Additionally,
it incorporates interactive exercises that utilize H5P technology, facilitating deeper knowledge
acquisition. A final assessment is also included, enabling learners to gauge their comprehension and
knowledge retention.

The MOOC will enable the achievement of the SDG target 4.7: “By 2030, ensure that all learners acquire
the knowledge and skills needed to promote sustainable development, including, among others, through
education for sustainable development and sustainable lifestyles, human rights, gender equality,
promotion of a culture of peace and non-violence, global citizenship and appreciation of cultural diversity
and of culture’s contribution to sustainable development” [16]. Ultimately, the aim is to prepare students
to play their part effectively by translating this knowledge and skills into pro-SD attitudes and behaviors.

The use of platforms based on Moodle technology allows the creation of training courses, the evaluation of
acquired knowledge and the provision of a badge that certifies the training and acquired knowledge. Upon
the successful completion of each course, participants are awarded certification in the form of an open badge,
which can be added to digital portfolios. Additionally, badges are easily shared on the web and via social
media, allowing participants to showcase their accomplishments, acting as a motivational device.

Despite the completion of the course development and deposition on the platform, the courses have not
yet been made available to the European higher education community. It is anticipated that they will be
accessible for participation during the current academic year.

Moreover, the goal is to provide the MOOC on additional platforms on a more extensive scale, thereby
reaching a broader audience. This objective will be attained by offering the MOOC on open access at
the NAU platform (https://www.nau.edu.pt/pt/) and the European School Education Platform, thereby
enabling higher education (HE) teachers to utilize them throughout the project's implementation and
beyond its conclusion.

The three MOOC can be found on the Time2Act@SD platform available at the following URL:
https://mooc-time2act.ipsantarem.pt/ (cf. Figure 1).
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Figure 1 — Time2Act@SD MOOC platform

5 CONCLUSIONS

The Time2Act@SD Erasmus+ project demonstrates MOOC' potential as an effective instructional tool
for advancing sustainability capabilities in higher education. By incorporating novel pedagogical
methods such as interactive content, personalized learning paths, and multimodal resources, the
initiative equips students and educators with the skills they need to engage deeply with SDGs. The
adoption of the ADDIE paradigm in the development of these MOOC ensures a systematic, adaptive,
and high-quality learning experience that can be continuously adjusted in response to student input and
institutional requirements.

The project's main contribution is the democratization of access to sustainability education. The use of
open-access MOOC facilitates the transcending of geographical and economic boundaries, therefore
facilitating the distribution of sustainability information and capabilities.

The courses' bilingual and adaptable design enhances their accessibility, allowing learners from varied
cultural and academic backgrounds to benefit from the content. Furthermore, the project tackles the
important requirement for lifelong learning considering rapid global change. The implementation of
digital badges and certifications provides learners with a tangible form of recognition for their
accomplishments, which can improve their employability and academic credentials. This not only
provides participants with the motivation to complete the courses, but it also encourages them to
continue developing their sustainability competencies beyond the conclusion of the MOOC.

Furthermore, incorporating MOOC into higher education courses offers a great resource for instructors,
as it provides a flexible and scalable method of incorporating SDG-related content into their teaching.

MOOC's numerous pedagogical uses, such as use in flipped classrooms or blended learning
environments, enable institutions to tailor the courses to their specific needs and educational goals.
Time2Act@SD's provision of these innovative tools to educators also helps teachers and academic staff
improve professionally, establishing a culture of sustainability inside institutions.

In the future, the scalability of the project's platform, as well as the intention to expand the MOOC to new
educational platforms like as NAU and the European School Education Platform, have the potential to
dramatically improve the reach and effect of these courses. By broadening its reach, Time2Act@SD is
poised to become a major effort in the promotion of sustainable development education across Europe.

In conclusion, the Time2Act@SD initiative exemplifies MOOC's ability to share knowledge while also
cultivating the crucial skills and competencies required to address the pressing global concerns
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contained in the SDGs. This project adds to higher education institutions' greater aim of preparing
students and instructors to actively participate in developing a sustainable future by creating a holistic,
accessible, and innovative learning environment. As the need for sustainability education develops,
initiatives like Time2Act@SD will play a critical role in developing the next generation of leaders and
changemakers capable of addressing today's difficult challenges.
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