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ABSTRACT

Energy-related training is much needed for SIDS to achieve sustainable development goals and reduce 
energy poverty. Online learning enables innovative formats of practice-centered trainings that address 
local needs and help overcome geographic constraints by efficiently reaching learners on remote islands. 
To justify high course production costs, content must be re-usable and the instructional design must 
match participants’ motivation, skills, capacity, and constraints. An interdisciplinary university research 
cooperation used SIDS survey data to develop a learner-driven, collaborative online course for energy 
practitioners. Problem-based learning and peer-review mechanisms were used to localize knowledge 
and to practice real-world skills; sustainable institutional structures assure future iterations. The pilot 
reached a heterogeneous audience of 1,000 learners, geographically dispersed across the main SIDS 
regions. Principles of learning design outlined by the authors may also be valuable for capacity-building 
with geographically dispersed, heterogeneous learners beyond SIDS.
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1. SUSTAINABLE ENERGY FOR SMALL ISLAND DEVELOPING STATES

Energy drives development in Small Island Developing States (SIDS) as much as in other parts of the 
world. Like many countries worldwide, SIDS are beginning to transform their energy sectors as part of 
the macro-trend ‘Energiewende’ (energy transition) by integrating increasing portions of renewables 
into the overall energy mix, in order to meet global GHG emission reduction targets. Corresponding 
to sustainable development goal #7, ensuring access to affordable, reliable, sustainable and modern 
energy is of high relevance to developing countries (SDG 2016). Many SIDS, however, continue to rely 
largely on non-renewable energy supplies (i.e. oil and gas) that have to imported at a high cost, whereas 
the uptake of renewables in SIDS remains low. Paradoxically, SIDS generally possess an abundance of 
renewable resources, the appropriate and efficient technologies are available, and effective solutions 
have been developed in some SIDS regions as ‘good practices’. These examples could enable scalable 
solutions for sustainable energy production under similar conditions elsewhere. Yet, substantial barriers 
to achieving Energy Access, Energy Security and Energy Efficiency (EASE) in SIDS remain. These 
can be broadly clustered:

• Problems of energy access prevail mainly in Pacific SIDS due to its wide-spread and remote is-
lands, islands and atolls (see Figure 1);

• African and Caribbean SIDS rather face critical energy security issues due to unreliable supply 
and insufficient grid integration for renewables;

• Energy efficiency is a major issue in the overall African, Caribbean and Pacific SIDS regions due 
to legacy energy systems in need of optimization or replacement.

In addition to development-related challenges, geographic features of small island states make them 
especially vulnerable to short-term climate variability. Moreover, any development measures will have 
to compensate for, and adapt to, anticipated detrimental impacts of long-term climate change. Socio-
economic weaknesses inherent to SIDS by definition can create substantial challenges to development: 
A lack of investment funds, limited access to technologies, a dearth of legal frameworks and/or non-
enforcement of existing policies, as well as insufficient local human resources with the appropriate skills 
are obstacles to the uptake of renewable and energy efficiency technologies in SIDS and create structural 
barriers to more sustainable development paths (UNEP 2014). For the energy sector in particular, human 
capacity-building in particular has been identified as a key emerging socio-economic driver.

The large-scale EU-funded project PACTVET (2014 to 2018) is addressing this situation by develop-
ing study paths for (formal) technical education and vocational training in sustainable energy and climate 
change adaptation for 15 Pacific SIDS within the ‘Adapting to Climate Change and Sustainable Energy 
(ACSE)’ programme. By contrast, the EU programme EDULINK fosters co-operation in the field of 
Higher Education between countries of the ACP States and the EU. EDULINK funds the 3-year project 
‘L3EAP - LifeLong Learning for Energy Security, Access and Efficiency in African and Pacific SIDS’ 
(2014 to 2016), which similarly aims to strengthen human capacity in EASE, with the particular goal 
of increasing the capacity of local Higher Education Institutions (HEIs) for delivering lifelong-learning 
EASE courses (cf. www.project-l3eap.eu). A survey conducted during this project with energy practi-
tioners and academics, in both Fiji and Mauritius, revealed a lack of degree programs and non-formal 
training focusing on EASE topics in African and Pacific SIDS regions (L3EAP 2016). In addition, the 
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survey identified three key design requirements for such programs in order to meet the needs of practi-
tioners and academics in these regions:

• Modular segments of short duration would allow energy practitioners to up-skill themselves flex-
ibly in small intervals at the moment of need.

• On-demand availability enables participation in line with individual work schedules, and across 
time zones.

• A high degree of personal interactivity facilitates knowledge transfer and assures localization of 
practices with transmission of relevant, applicable skills.

Survey results indicated, that short on-site training workshops in combination with ICT-based distance 
learning were an effective avenue of delivery for trans-regional training, if heterogeneous educational 
and professional backgrounds of intended learners could be effectively addressed (L3EAP 2016). The 
resulting two-tier strategy uses a blended-learning approach, comprised of a series of theme-specific on-
site workshops for energy practitioners, complemented by an on-line course whose curriculum is focused 
on practical skills. In order to reach a heterogeneous group of adult learners, geographically dispersed 
across multiple SIDS regions, the online course was developed as a massive open course (MOOC) with 

Figure 1. Energy access levels in Pacific SIDS
Source “Current Access Levels in Pacific SIDS” by Dinesh Surroop, EU Project L3EAP.
This figure is licensed under Creative Commons4.0 BY-SA 4.0.
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no formal prerequisites for participants. To achieve an effective learning design during the development 
of the course, special regard was paid to the following conditions:

• Offer access to state-of-the-art knowledge, global expertise and a diverse learning community.
• Facilitate peer-to-peer interaction in a collaborative learning environment driven by topical 

interest.
• Use rights-free content (open educational resources, OER) to allow dissemination of learning 

material outside the course.
• Emphasize active engagement with learning materials and focus on the acquisition of real-life 

skills to sustain motivation.
• Ensure possibility for future iterations after pilot course evaluation and completion of the originat-

ing EU-project.

The L3EAP consortium produced by and piloted the online course in 2016 with some 1.100 par-
ticipants, in conjunction with Hamburg Open Online University (HOOU, www.hoou.de) as the imple-
mentation partner. Designed as a mentored MOOC, the course matches specific SIDS needs regarding 
human capacities for practitioners in the field of energy while simultaneously aiming to create long-term 
networks for transregional knowledge transfer. The ensuing chapter explores development of a suitable 
instructional design and its implementation during the pilot phase. The authors present design principles 
applicable to producing effective online learning experiences for similarly dispersed, heterogeneous 
learning audiences.

2. CAPACITY-BUILDING FOR ENERGY PRACTITIONERS IN SIDS

SIDS energy practitioners are required to continuously update their knowledge and skills to meet the 
demands of a working environment in the progressing field of renewables. Since labor markets are trans-
formed by megatrends of digitalization and globalization, lifelong learning for these individuals must 
take place in parallel, and often in addition to, regular formal or informal workload. To assure changes 
in actual practice as the outcome, effective lifelong learning is ideally an integral part of a learner’s work 
environment and life world. Continuous capacity-building for sustainable energy practices is therefore 
paramount for practitioners in the SIDS energy sector and university instructors teaching ‘practitioners 
of tomorrow’ in local HEI. Both groups need to acquire and continuously refine a complex set of inter-
disciplinary skills, which in concert contribute to the much needed sustainable implementation of new 
energy technologies in SIDS. These include awareness of new technologies and capabilities to evaluate 
their appropriateness in a given context, expertise in development-related policies that may influence 
sectoral development and an appreciation of economic opportunities. Results from the L3EAP survey 
of needs indicated that practitioners and instructors in SIDS acknowledged this need for continuous 
skills development and the necessary training. Due to constraints of time and material resources, they 
also indicated a limited ability to commit large amounts of time in any capacity training offers, thereby 
pre-empting many conventional on-site training formats. These constraints may to a certain extent be 
overcome by online learning arrangements that enable the provision of capacity-building in smaller units 
and on-demand. Corresponding attempts to grow participation in lifelong learning led to an increase 
of distance learning programs at major universities in the Caribbean and the Pacific (UNESCO 2010). 



62

Scalable Capacity-Building for Geographically Dispersed Learners
 

Existing disciplinary programs and certificate courses do not, however, appropriately capture the cross-
disciplinary nature of sustainable energy issues.

Systematic top-down use of information and communications technology (ICT)in SIDS for capacity-
training purposes is limited by a set of interrelated factors: A dearth of top-level leadership, a lack of 
adequate connectivity as high ICT implementation costs exceed available financing, a lack of scalability 
from ‘pockets of excellence’ in the regions, a lack of physical network infrastructure, ICT-illiterate teach-
ers, and, finally, educational bias about the quality of online learning offers (UNESCO 2010:5). However, 
the spread of smart mobile devices in private households and the diminishing cost of wireless internet 
access have made large-scale ICT-based training in bottom-up settings an increasingly viable capacity-
building option in many African, Caribbean and Pacific SIDS, especially where they are supported by 
HEI structures (Gooley & Lockwood 2012). Connectivity challenges as a systemic obstacle are receding 
(UNESCO 2010), and digital technology has penetrated the intended audience for capacity-building to 
a degree that internet hardware, access and literacies can be found. The University of the West Indies 
in the Caribbean, for example, offers more than 40 full-time online programmes in various disciplines, 
indicating a growing acceptance of online learning (http://open.uwi.edu/programmes).Wolf et al. (2016:3) 
see ICT-based distance learning in the field of energy as ”a valuable cross-cutting measure …[to] address 
the chronic human capacity problem that constrains the quicker uptake of sustainable energy technolo-
gies in Small Island Developing States (SIDS).“ Barriers of inclusion emanate from “digital inequality” 
as indicated by usage patterns and literacies related to digital technologies and online learning (Graham 
2011; van Deursen/van Dijk 2011, 2014), but the “digital divide” pertaining to hardware and infrastruc-
ture has shrunk significantly (cf. DiMaggio/Hargittai 2002), so that intra-institutional scaling of online 
initiatives in SIDS has also become more prevalent. At the University of the South Pacific (USP), a 
body owned and operated by 12 states, distance and flexible learning are by now an established means 
for about 40% of students enrolled(UNESCO 2010). The University of Mauritius recently established 
a Centre of Innovative Lifelong Learning to develop pedagogical prototypes, aspiring to become the 
leading regional dual-mode institution (http://vcilt.uom.ac.mu/cill/).

Generally, the need for suitable training opportunities in local energy sectors is exacerbated by a cor-
responding lack of sustainable energy programs and instructional material for capacity-building within 
SIDS higher education. The University of the West Indies offering a Master of Renewable Energy in 
2013 as of recently, in collaboration with the University of Flensburg, Germany, is an exception, not the 
rule. Local HEI do not have the resources to adequately address respective learning needs and technology 
demands in the region. The development and operation of online courses requires substantial investments 
in infrastructure, media production and instructional design. While digital content could be licensed at 
low or no cost from corresponding programs in the global North, effective skill training in SIDS relat-
ing to renewable energies and EASE requires adapting available content and concrete practices for local 
contexts at considerable cost, before they can be used. Nissology, a rather young field of research with a 
particularly focus on SIDS that has the study of islands on their own terms (McCall 1996:1) as a guiding 
principle, underscores the fundamental importance of local life worlds. Effective SIDS development 
measures must integrate local knowledge and experiences. Translated to adult online education, this 
implies that learning materials must not be limited to the transfer of information, the ‘facts’ or ‘subject 
matter’ comprising the state of ‘knowledge’ in the field of sustainable energy implementation. Instead, 
training measures must primarily address the relevant interdisciplinary skills and cross-sectoral practices 
if they aim to achieve incremental and sustainable learning impacts. HEI developing such programs must 
embrace a post-colonial perspective, in which both content and practices have to be contextualized and 
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localized (Hansman 2001), so as to be relevant to learners for successful adoption of practices learned 
in non-learning situations.

For the global development of capacity-building in the SIDS energy sectors, geographic disper-
sion forms an additional obstacle. The small size of individual islands and their relative remoteness 
pose substantial organizational and material hurdles to reaching a significant amount of learners with 
a targeted classroom training offer. Learners need to be gathered from various islands which may, in 
practice, result in travel costs outweighing the costs of developing the content and running the training 
unit. Moreover, participants need to commit a substantial amount of time, so that expenditures and travel 
distances are justified by the scope of the training unit. Government employees often possess a range 
of different backgrounds so that training on interdisciplinary topics such as sustainable energy requires 
time to build a common understanding, increasing the time demand of such capacity-building units. 
Geographic dispersion of learners within SIDS thus creates significant costs for capacity-building and 
adult education within each region. Untapped are the findings that SIDS globally share a specific set 
of common vulnerabilities related to the area of sustainable development - economically and environ-
mentally, but also socially (Betzold, 2015; Blancard and Hoarau, 2013; Brigulgio, 1995; Mohee et al., 
2015; UNEP, 2014; Wolf et al., 2015). Although different SIDS regions experience similar challenges 
and might thus benefit from a mutual exchange of good practices related to the provision of sustainable 
energy, actual trans-regional learning and co-operation are made prohibitively expensive by geographic 
distances. Online capacity-building can directly initiate higher-level learning processes geared to pro-
mote interregional learning, networking and potential replication through transnational transfer of best 
practices, if this dimension is factored into the overall design from the start.

The L3EAP consortium jointly developed a global online learning arrangement for SIDS energy 
practitioners across regions, using the affordances of scalable open online courses to address some of 
these conflicting imperatives for adult training. Recent development of emergent online formats with 
open access have made the tools and literacies for participation in a trans-regional online courses widely 
available in the target audience. Structurally similar needs across SIDS regions in energy capacity-building 
would circumscribe the learning goals and form the basis of a suitable course curriculum. Developing and 
disseminating instructional content and training in transnational co-operation could achieve economies 
of scale and facilitate effective transregional knowledge transfer.

3. LEARNER-CENTRIC DESIGN FOR HETEROGENEOUS AUDIENCES

Any attempt to leverage the affordances of ICT for capacity-building must consider that mediated 
learning arrangements differ substantially from on-site training (cf. Siemens et al., 2015; UK BIS 2013; 
Muilenburg/Berge 2005). Compared to the corporeal experience of interacting with others in a shared 
physical setting, many online courses seem to offer a diminished experience in terms of engagement, 
stimulation and commitment (Terras & Ramsay 2015). Online courses are criticized for reducing the 
learning experience to passive consumption of information (Banna et al 2015), rigid and artificial forms 
of testing such as multiple-choice exams (cf Hollands & Tirthali 2009), and a transfer of skills that rank 
low on the taxonomy of learning goals such as the simple recall of information and the comprehension 
of basic concepts (cf. Anderson/Krathwohl 2001,Krathwohl 2002). Research shows that absent a shared 
physical space and direct interaction within a cohort of learners, online learning requires higher levels 
of self-discipline, intrinsic motivation, and personal commitment that presuppose an ability to reflect 
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and self-organize individual learning processes for satisfactory results (Zawacki-Richter et al. 2009, 
Anderson 2008).

Freely available online tools and the concomitant global spread of digital literacy (Chelliah/Clarke 
2011) nevertheless created a multitude of innovative impulses for HEI to develop online courses (Nguyen 
2015). Often, these amount to digital versions of established on-campus formats (de Freitas et al. 2015; 
Siemens 2004). Even though the networked nature of online learning naturally lends itself to participa-
tory pedagogy and interactive learning, HEI have been slow to take advantage of collaborative features 
in online education. The legacy of mainstream distance education with its strong focus on independent 
study of single individuals is part of the reason (Garrison 2009). In addition, the considerable cost for 
the production of multimedia content (especially video) as well as investments in IT infrastructure for 
hosting said courses limits available resources devoted to instructional design (Hollands & Tirthali 
2014). Recent critics pointing to pedagogic shortcomings of technology-mediated teaching and learning 
(Deimann 2015, Jordan 2015, Clarke 2013, Nicoarā 2013), thus often consider online formats closely 
modeled on conventional on-campus ex-cathedra instruction, i.e. virtualized versions of familiar teach-
ing formats. Inevitably, these digitized lecture halls reproduce well-documented pedagogic weaknesses 
resulting from the “sage on the stage” model of academic teaching. The added temporal and spatial 
flexibility afforded by digitization cannot usually outweigh less accommodating, passive learning ex-
periences for students from afar.

The recent e-learning surge as exhibited most prominently by the impact of Massive Open Online 
Courses (MOOC) in the global educational landscape (Barber et al. 2013)further undermines this critique. 
The rapid growth of MOOCs make clear that pedagogic deficits and flaws in instructional design do not 
deter online learners nor prevent effective online learning. Although mostly uncredentialed and often 
extra-institutional, the demand for online learning is immense. Highly motivated online learners dem-
onstrate, that a particular mediating technology in a given learning scenario does not impede successful 
learning outcomes (Laurillard 2002, 2006). MOOCs and similar emergent open formats with the features 
of a course with inherently global reach, further prove that if availability of content is complemented 
by interaction with a cohort of peers, online learners sustain the necessary motivation, reflection and 
retention (Bates 2015: 151ff, Beaven et al. 2014). When the Open Educational Resources (OER) move-
ment was endorsed by the Open Courseware (OCW) initiative 15 years ago, the now-ubiquitous online 
availability of free educational materials was imbued with much hope. Yet a corresponding growth in 
online learning activities materialized only once social media literacies made interactive online course 
structures feasible (Caswell et al 2008, Deimann 2014). User-driven, collaborative processes of online 
learning and teaching as advanced by MOOC were the tipping point (Bali 2014, Bates 2014, Anderson & 
Dron 2013), because they emerged as natively digital formats. However experimental, they successfully 
leverage affordances of networked communications - collaboration, scalability, reusability, on-demand 
availability, etc. - for effective learning designs (Rowe et al 2013) that compensate for their mediated 
nature.

Online learning allows participation in a training module independent of time, place and institutional 
setting. The acquisition of knowledge and skills thus become globally accessible in granular units on 
ad-hoc basis (Williams et al. 2011). Synchronous and asynchronous communication among participants 
and instructors enables eminently digital, and therefore scalable, instructional modes such as virtual 
collaboration, peer-learning, goal-based scenarios or project-based learning (Johnson et.al. 2016:13). Ef-
fective online courses for capacity-training thus offer more than the virtualization of conventional on-site 
formats: Pedagogic models specifically developed for digital settings more easily adapt to context-specific 
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subjects and learner-specific needs; they encourage the implementation of student-centric approaches 
for collaborative, problem-based formats that become interactive learning communities by incorporating 
peer-feedback mechanisms (Cormier & Siemens 2010; McLoughlin & Lee 2008). Digital learning ar-
rangements allow instantaneous individual feedback, modularization of content, flexibility in design of 
learning paths, possibilities for repetition, and strong peer-learning mechanisms to the point of offering 
superior learning experiences compared to on-site workshops (Saadatmand/Kumpulainen 2014, Sims 
2003). Foregrounding these strengths of digital networks and digital media early in the design process is 
key to designing effective online formats that maximize their potential for creating significant learning 
experiences (Fink 2013: 27ff).

Established notions of educational programming, it turns out, make it difficult for many HEI to fully 
embrace this learner-centricity (West & Thompson 2015; Mazoue 2013). Institutional mindsets are 
strongly shaped by notions such as courses, prerequisites, grades, credits, credentials, and programs - all 
of which function among other things to create the homogenized student body required for one-size-
fits-all, industrial model learning (Hew & Cheung 2014; Bower et al. 2010). When creating an open 
online learning arrangement from scratch - rather than ‘virtualizing’ an already existing conventional 
course - none of these filters provided by an institutional on-campus setting may be taken for granted. 
The instructional design of online learning offers hence must accommodate multiple learning paths cor-
responding to its heterogeneous target audience. Instructional design choices for a digital training module 
may be optimized for adaptability to individual learners’ needs and avoiding the rigid uniformity that 
is a corollary of credentialed courses in the context of a degree program. Even the course curriculum 
will ultimately be shaped by interests, needs, motivation, and capacities of participants - rather than 
solely by preconceived instructional notions of content and structure – if effective learning outcomes 
are its aim (Andersen & Ponti 2014).Capacity-building is then conceived not so much as activities of 
an individual learner, but as reflective practices of cognitive apprenticeship that involve networking, 
communication and collaboration in a community of learners. The diversity of different backgrounds 
and pre-existing knowledge learners bring to the table in an open course thus become an enrichment for 
the learning processes within this community of practice, rather than the obstacle an institutional setting 
would perceive (Siemens/Tittenberger 2009:10). Effective online capacity-training in the SIDS energy 
sector is therefore more than virtualized conventional on-site training. Its pedagogic models must develop 
specifically from its digital settings based on ‘first principles of instruction’ (Merrill 2002. 2009) with 
goal-specific content rooted in learner-specific needs.

4. SCALABLE ONLINE-LEARNING FOR SKILL-TRANSFER ACROSS REGIONS

The L3EAP project is an interdisciplinary research co-operation in the field of energy funded by the 
European Union. The department of Life Sciences at the University for Applied Sciences in Hamburg 
(HAW), the department of Engineering at the University of Mauritius (UoM) and the department of 
Physics at the University of the South Pacific (USP) partnered in order to address multi-layered com-
plexities involved in understanding and ultimately improving energy security, access and use in SIDS. 
The lack of skilled practitioners in the energy sector was identified early as a key driver of continued 
reliance on fossil fuels for SIDS energy demands.

L3EAP survey findings affirmed that HEI in SIDS, if they are to realize their full institutional po-
tential as a force for sustainable human development (Forrant & Pyle 2006), must provide learning units 
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more granular than conventional courses and degree programs, in order to facilitate ad-hoc learning and 
to support lifelong learners. The project partners focused on joint development of a suitable lifelong-
learning format for sustainable use by local institutions of higher education in SIDS. Third-party service 
providers for instructional design, media production and IT implementation supported L3EAP project 
partners in the process of translating EASE subject matter expertise into a viable instructional design. 
Core requirement for the design was a targeted, modular offer matching concrete employment-related 
needs that would enable participants to gain new knowledge and strengthen established skills while 
continuing to work.

No prior off-line format existed to guide learning goals, workload, curriculum and content relating 
to EASE themes in the distinctive context of SIDS, so in terms of teaching format the starting point for 
development of the L3EAP e-learning module was a blank slate. The instructional design aimed to lever-
age distance learning for localized capacity-building and skill transfer; local HEI were closely involved 
in course development to assure that results could be integrated into their curricula and to strengthen 
their institutional capacity to deliver contextualized training for these topics and spread inter-regional 
awareness of good practices. Course features presented in the following sections were selected based 
on their potential for networking, interaction, and collaboration in a heterogeneous community with a 
strong focus on localized problem-solving skills, and the explicit aim of furthering critical thinking, 
reflection and discursive practices.

4.1 Audience: Use Cases and Learning Goals

A key requirement for the course design was the heterogeneous audience it needed to accommodate. 
Creating learning arrangements for diverse target groups cannot succeed by developing individual 
solutions for any possible type of learner, but insteadneeds to build a framework offering learning op-
portunities and choices to all (Heublein 2015). Offering a variety of methods and materials empowers 
learners to choose individual learning paths, learn at their own pace, select material according to their 
preferences and work within productive instructional and social formats. Using cooperative learning 
scenarios to balance different knowledge levels and professional backgrounds encourages exchange of 
information among participants (Wild/Esdar 2014: 48).Allowing these autonomous and self-determined 
learning processes to unfold in a structured environment, enables heterogeneous target groups to form 
a community of learning practices (Zervais 2015).

As defined by intended benefactors of capacity-building, the online module had to match a common 
denominator of needs for distinctive groups of learners. In an openly accessible learning environment, 
this subset of learners had to be circumscribed so as to avoid an attempt to accommodate “everyone” 
thereby watering down over overinflating the topic. The course designers relied on a technique popular 
for software development, defining “use cases” that describe the concrete needs of those learners the 
features of the learning design has to match. Use cases narrow down key characteristics of distinctive 
target groups to a concrete level of user action and thus create distinct profiles for certain types of learn-
ers likely to participate. A set of three use cases was defined for the L3EAP online course, one “lead use 
case” and two minor use cases. Each use case specified levels of prior knowledge, experiences, available 
resources, motivational drivers and contextual factors influencing the personal learning trajectory within 
the course. A clear positioning and framing set the parameters for curricular development (Table 2) and 
a concrete set of learning goals for each use case guided content development and implementation of 
the IT learning architecture. To justify the investment in media production and course design in line 
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with project parameters, developers aimed for at least 500 persons to attend, with at least 60% residing 
in or emanating from SIDS.

Over the duration of the course, learning analytics were gathered continuously to inform mentor-
ing and ex-post evaluation. Yet enrollment numbers (>1.000 participants) and learner feedback alone 
underscore that course objectives were achieved: The exit survey revealed, that 94% of participants 
would recommend the course to peers, colleagues and friends. The teaching level was deemed to match 
expectations by 70% or participants. The time allotted weekly to work on course tasks was judged to 
“just right” for 60%, with 25% of participants needing more time than advised and 10% needing less. 
More than 90% found the online unit to be relevant “almost always” or “often”, with 60% stating the 
course had stimulated critical thinking. Nearly half of respondents indicated the learnings “contributed 
to improving and connected well” with their professional practices. Overall, 124 participants completed 
the course, a 12,3%completion rate of, which is well above the 10% average completion rate associated 
with MOOCs. It is important to note, that this number obscures the fact that many of the participants 
classified as early drop-outs by this measure, participated in non-linear ways according to individual 
learning goals (cf. Table 3). In that sense, the heterogeneity in the target L3EAP target group that the 
instructional design addressed by allowing autonomous learning decisions is manifest also in heteroge-
neous learning outcomes.

4.2 Structure: Platform and Curriculum

Within the institutional context of HEI a choice of technological platform (and ensuing pedagogical con-
straints) is rarely available. More often than not, the choice of the learning environment is predetermined 
through institutional frameworks, political environment and costs associated with implementation. For 
example, in the Pacific region, the University of the South Pacific uses the free open source software 
package Moodle for its distance courses (UNESCO 2010). Available features of a given learning platform, 
however, offer different in their potential for allowing flexible learning scenarios (cf. Kerres 2012:88) 
and should therefore be carefully considered when developing the instructional design. The pedagogi-

Table 1. Course objectives, key indicators and performance measures

Positioning

Interdisciplinary adult education course making current research accessible for students in higher education 
and practitioners in the field of energy, 
to broaden awareness of the topic’s complexity 
and provide a research-driven intervention in development discourses.

Framing Non-curricular, stand-alone course format for heterogeneous audience of adult-learners with proficiency in 
English

Audience

At least 500 course participants in pilot phase 
     • 60% of which based in SIDS or SIDS ex-pat community 
     • 40% rest-of-world 
Main target groups: 
     • Political stakeholders/decision-makers/NGO in SIDS energy sector 
     • Higher-Ed students in technical or development studies programs 
     • Researchers interested in interdisciplinary perspectives on energy topic 
     • Private and public donors/investors in sustainable energy management

Evaluation Active participation. completion rate, recommendations rate

Indicators Overall demand and feedback as an indicator for future course iterations
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cal approach and instructional design decisions - i.e. core areas of expertise for HEI - will much more 
strongly influence whether learning audiences can be expected to participate and achieve the intended 
learning outcomes than a given technology or platform (Wilson et al 2007, Swan 2001). In the case 
described here, an implementation of the Moodle™ learning environment was used for the course pilot 
phase, as it was familiar and accessible to all project partners.

To structure the course curriculum, a range of relevant research topics from various disciplines 
(physics, engineering, development studies, climate science, economics, etc.) had been selected over the 
course of the L3EAP project. The close partnership with the project’s island partners in the AIMS and 
Pacific regions ensured, however, that SIDS capacity-building needs were deeply embedded into course 
development. At various levels of government and industry in both SIDS regions, fundamental training 
needs for skills associated with developing sound, evidence-based project proposals had been identi-
fied. Such proposals are the necessary first step in accessing third-party funding to scale up sustainable 
energy production and use. Enabling course participants to create and/or critically evaluate such project 
proposals after course completion was therefore defined as the practical, skill-based learning outcome 
that subsequently functioned as the guidepost for course structure, content and assignments.

The trans-regional online course finally comprised those main themes that were identified as rel-
evant for EASE training in L3EAP survey of training needs in a modular structure. Suitability of topics 
was reaffirmed by expert feedback. The course load was structured into six thematic modules, each 
relating to a different perspective, and run in a mentored course-format over a period of six weeks 
(Table 3). Each weekly module had a clearly defined scope and topic, as learners were guided through 
the learning trajectory by two course facilitators, four expert mentors and a half-dozen student tutors. 
The course facilitators encouraged learners to actively engage with the content provided, and to work 
on the self-created deliverables related to the weekly task operationalized in a SIDS of their choosing. 
Deliverables were uploaded in the platform for peer review and expert feedback. A support team for 
technical troubleshooting helped learners who struggling with platform functions. A total of approx. 50 
person days was provided by the team during the operational course phase for supervision, mentoring, 
evaluation, maintenance and support.

4.3 Sustainability: OER Content and Institutional Support

To assure that resources invested into development and production could be used beyond and outside the 
runtime of the L3EAP project co-operation, an institutional anchoring of the online course was needed 
to ensure sustainable future iterations and further development with learnings from the piloting phase. 
All over the world, commercial ‘edupreneurs’ (Kamenetz 2010) have been much quicker than public 
institutions of Higher Education to develop and disseminate innovative digital solutions. As the necessary 
ramp-up investments in media production, hosting and operating online courses requires correspond-
ing business models (Schulmeister 2013), commercial adult education providers using winner-take-all 
effects typical of digital markets threaten to sideline public HEI (Seyfarth 2014). Recognizing these 
developments, many public HEI co-operate within trans-institutional consortia to share the burden of 
ramp-up costs (and risks) for IT infrastructure, content production and course operations (cf. Seyfarth 
& Bremer 2016). Concomitant strategies such as Open Access, Open Educational Resources (OER) and 
Open Courseware (OCW) are geared towards sustainable structures for maintaining online education 
publicly accessible and affordable (no?) (Jemni & Khribi 2016, Jansen & Teixeira 2015, Atenas 2014). 
To this end, the funded project Hamburg Open Online University (HOOU) launched in 2015 as an openly 
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accessible, publicly financed, joint interdisciplinary online learning environment for HEI and higher 
educational stakeholders in the Hamburg region with a strong emphasis on pedagogic innovation and 
the use of OER throughout (Mayrberger & Steiner 2015; cf. http://www.hoou.de/p/konzept-hamburg-
open-online-university-hoou/;)

To ensure sustainability of this distinctive project output, all partners, in close collaboration, promoted 
this pilot module in a first step within their own institutions and extended networks, with the prospect of 
embedding it at a later point of time into their institutional environments and into the online platform of 
the Hamburg Open Online University (HOOU). The characteristics of the HOOU, provided an additional 
frame for the course design. Offering free and open life-long learning opportunities online, all HOOU 
projects must be provided as open educational resources (OER) and comply with the following criteria:

1.  Openness: No access restrictions; material is labelled with a Creative Commons License enabling 
sharing, utilization and further development; material offered using a variety of media; self-paced, 
self-controlled learning.

2.  Embracing New Target Groups, Relevant for Civil Society: University staff, students, energy 
practitioners working in companies, public authorities, government, non-governmental organisa-
tions, energy-related professions.

3.  Encourage Science-Based Reflection: Questioning of theoretical constructs, contrasting theory 
with location-based practices, utilizing scientific sources, learners generate empirically-grounded 
information on island realities.

Table 2. Curricular structure of the L3EAP trans-regional module

Week Topic Assignment/Learning Goals

1 Overview Analyzing energy in SIDS with an interdisciplinary framework 
sketch key issues, disciplinary aspects of the overall topic

2 Challenges Sustainable Energy Production in SIDS 
explain why sustainable energy essential for SIDS,
describe concrete examples from concrete SIDS settings

3 Development Energy Access and Energy Security 
analyze theoretical foundations, concepts;
critically examine concrete examples from SIDS settings

4 Strategies Energy Efficiency and Energy Management in SIDS 
analyze theoretical foundations, concepts;
critically examine concrete examples from SIDS settings

5 Technologies Sustainable solutions for SIDS: the promise of renewable energies 
analyze theoretical foundations, concepts;
critically examine concrete examples from SIDS settings

6 Regimes Policies, initiatives, programs 
choose suitable political frameworks for proposal
critically examine concrete examples from SIDS settings

7 Reflection Evaluation of project proposals and feedback to learners 
critical reflection of learning outcomes

Learning goal at course completion: 
Create an evidence-based proposal for an energy project in a specific SIDS context.

L3EAP, 2016.
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4.  Learner-Focused Collaboration: Learner’s needs and demands in focus; two-way interaction of 
on learner-learner and learner-instructors, learner confronted with island-specific problems, learner 
has freedom to choose own specialization.

Online course development and production costs are comprised of one-time expenditures (instructional 
design, media design, content production, implementation in online platform) and recurring per-iteration 
costs (marketing/recruiting, platform hosting, mentoring/support, evaluation).Course designers need to 
define production values for each cost component (especially multimedia content) and decide whether 
and where to rely on external service providers depending on available in-house capacity and expertise. 
Partnering with Hamburg Open Online University (HOOU) made media design expertise and produc-
tion capacities available, while also providing an institutional setup for future course iterations after 
the L3EAP projects is complete: The online course will be available in future on the HOOU platform.

4.4 Pilot Phase: Implementation and Observations

Following a four-week global marketing campaign with a near-zero budget due to the use of social media 
channels, the L3EAP team recorded at course start 992 registered users from all around the world, hereof 
54% from SIDS and 46% from non-SIDS countries (see Figure 2). The majority of the learners came 
from Mauritius and Fiji, i.e. learners from the African SIDS region, or, more precisely, the Sub-Saharan 
African region, followed by Oceania, i.e. the Pacific SIDS region. All in all, learners from 29 SIDS out 
of a total of 38 SIDS worldwide signed up for the online course (see Figure 3).

Indicating true life-long learning relevance, the course attracted participants across a wide age spread 
(see Figure 4). More than half the participants were between 20 and 30 years old, evenly spread between 
their early twenties and late twenties; 20% of participants were 30 and 40 years old, and 15% were over 
40 years old. Matching intended indicators quite well, learners came from business, government, NGOs, 
and academia. The majority of learners were students at a HEI because the course was highly promoted 

Figure 2. Percentage of registered learners from SIDS and Rest-of-World; n = 992
Own compilation.
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within the university networks of the three project partners. Interestingly, for almost 50% of the learn-
ers it was their first online course. Of those who had enrolled in online courses before, only 20% had 
previously experienced a comparable amount of online interaction.

5. SOLUTIONS AND RECOMMENDATIONS

Experiences from the pilot phase of the online course allowed the project partners to validate a number 
of hypotheses regarding curricular development, content production and didactic method. These insights 
inform future iterations of the course and can be operationalized as general recommendations for designing 
digital learning arrangements for similarly heterogeneous, geographically dispersed learners. Carefully 
taking these aspects into account during the phases of conceptualizing, developing and implementing 
may generate improved learning outcomes and a more efficient use of resources in the design of online 
learning offers addressing similar challenges.

5.1 Learner-Centric Didactic Method: Case Design and Localized Content

The online course ‘Sustainable Energy for SIDS’ may be broadly classified as mentored Massive Open 
Online Course (MOOC) format, meaning that there was a continuous learners’ facilitation over the entire 
duration of the course, including some weeks before and after implementation. Seyfarth et al. (2016) 

Figure 3. Registered learners in the platform per SIDS region; n = 992
Own compilation.
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claim that the concept of mentored open online courses resembles a manifestation of MOOCs, related to 
so-called connectivist MOOCs, or cMOOCs (Siemens 2005, Bremer 2012). The underlying assumption 
of such approaches is that learners benefit from problem-based interaction within a social learning com-
munity, especially if they receive individual feedback on their learning progress (Hmelo-Silver 2015). 
For this reason, the L3EAP course combined self-paced problem-based learning with close facilitation 
and mentoring by nine academics and teachers. Resembling a key characteristic of mentored MOOCs, a 
systematic focus was laid on weekly case-based exercises and assignments which were linked to a peer 
review scheme (Boud 1996). Learners were thus provided with feedback from various perspectives: 
From fellow learners as well as from the academic facilitators and teachers.

Figure 4. Age groups of learners; n = 126
Own compilation.
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Relating to the capacity-building dimension, the L3EAP curriculum comprised a sequence of 
modular assignments with increasing complexity: The course themes thematically move ‘outside-in’ 
from the global energy context to concrete, actionable projects in SIDS. Learners who followed this 
storyline acquired latest energy knowledge and, in parallel, built proposal writing skills on a distinctive 
energy-related problem. The didactic concept chosen thus supported problem-based learning and flipped 
classroom settings – state-of-the-art teaching/learning approaches in today’s higher education systems, 
be it in classroom or virtual settings. Self-assessment elements and the possibility to be awarded with a 
certificate upon completion of the course complemented the learning experience.

The course content was closely build around case studies from Mauritius and Fiji, illustrating the 
real-life relevance of the respective theme for SIDS. Experts from these islands were involved in the 
content production as well as delivery (i.e. featuring in the videos). To encourage collaborative learning 
among peers, the sample cases provided learners with inspiration and, at the same time, motivated and 
empowered them to transfer and apply their newly gained insights in a similar situation in their home 
countries or a SIDS of their choice. These cases also served to trigger and facilitate peer-to-peer interac-
tion and collaborative learning on various levels, e.g. in the frame of regular peer review of their fellow 
learners’ assignments or weekly thematic and lively discussions on learners’ deliverables.

The focus of the L3EAP online course was placed on relational capacity-building as it aimed at mak-
ing current knowledge accessible to students and practitioners with the goal of broadening awareness for 
the topic and enable research-driven interventions in energy and development discourses, yet allowing 
autonomous, self-determined learning in line with diverse personal goals (see Table 3). However, as 
the content addressed also real needs of energy practitioners, it may be concluded that learners could 
in parallel also improve functional capacities, e.g. research or proposal writing skills, and build new 
knowledge (see also Ivey et al. 2006).

If HEI want to remain relevant in light of the changed expectations, needs and habits represented by 
learners habituated to ‘always-on’ social media interaction (Part/Balaji 2016; Bali 2014; Frisby et al. 
2013), they need to move beyond virtualized on-campus formats and experiment with innovative course 
formats and pedagogies suitable for online learning arrangements. Merely publishing digital content 
in the hope that learners will peruse it individually at their own pace, according to their respective 
motivation and capacity, shows insufficient learner-centricity (cf. Cormier & Siemens 2010). Digitally 

Table 3. Survey of learners personal learning goals

Learner’s Personal Goals for the Course %

To keep up to date with all course content, and complete all submission items on time (quizzes, case studies, 
assignments)

65.08%

To watch/read most of the course content, and complete most of the submission items on time 20.63%

To look at content in my own time, and maybe not complete the assessment items 5.56%

I am teaching this subject and interested in the OER course material 4.76%

To look through some of the course content, and complete some submission items 2.38%

I’m just having a look around at this stage 0.79%

No answer given 0.79%

Total 100.00%

L3EAP online course survey.



74

Scalable Capacity-Building for Geographically Dispersed Learners
 

literate adult learners are motivated intrinsically, because they acquire new skills that will benefit their 
immediate or future employment. They are empowered by real choices from available learning materi-
als - both within and outside the course - corresponding to their professional background, interests or 
needs (Prensky 2001). They may accordingly define themselves the learning objectives most relevant 
to their concrete situation and the commensurate workload, thus blurring the boundary between formal 
and informal learning (Greenhow & Lewin 2015).

Embracing this learner-centric perspective challenges course designers to incorporate into online 
learning formats the collaborative, problem-based formats and peer-feedback mechanisms that have 
proven to be most effective in transmitting changes in participant practices (Cormier & Siemens 2010; 
McLoughlin & Lee 2008). Interaction within a cohort of participants creates a learning community-of-
practice, that compensates much of the mediated nature of an online setting. To facilitate opportunities 
for teamwork and peer-feedback within a virtual environment, online learning arrangements benefit 
from being framed by a concrete temporal structure. These apparent constraints do not diminish ‘open-
ness’, but rather add ‘eventedness’ (White & Cornu 2010, Adams et al. 2014) to digital content. They 
highlight spatial and temporal boundaries as elementary conditions for achieving the social cohesion and 
active participation for a heterogeneous set of individuals to grow into a virtual community. Eventedness 
implies both a clear distinction between ‘inside’ and ‘outside’ to a given learning community so as to 
create a protected space where communal learning activities may flourish, as well as a shared temporal 
structure of ‘beginning’, ‘middle’ and ‘end’ for all learners in the cohort.

5.2 Heterogeneous Learning Communities: Leveraging Diversity

The course was open to learners from different cultural and national backgrounds by its transregional 
curricular design. Indeed, 92 different nationalities of participants were recorded. When it comes to 
learning, different nationalities imply different attitudes, learning styles, behavior and ways of commu-
nication. Consequently, the instructional design had to accommodate diverse learning needs and habits 
of a multi-cultural learning group. As a pragmatic way to address this challenge, the course’s concep-
tual foundation can be related to a cultural dimensions model which distinguishes between six cultural 
dimensions each showing distinctive professional life related values and behaviours (Hofstede 1994). 
Though this model is often criticized for overgeneralization, it resembles the first empirically relevant 
investigation in this field, still enjoys popularity among scholars and may serve useful also for analyz-
ing digital learning spaces (Zawacki-Richter, Bäcker, Bartmann 2010:6). Three exemplary dimensions, 
possible implications and recommendations for online learning are briefly described below.

Additionally, some related issues like lack of proficiency in English (esp. professional terminology) 
or missing broadband internet access had to be taken into consideration. To address these potential short-
coming, the course was not entirely based on data consuming video learning but included complementary 
material like written case studies, training booklets or interactive discussions. A written transcript of 
every video was included to enable the learners to access the content without the restriction of watching 
the video. The next version of the course will contain podcasts that run with lower bandwidth, so that 
connectivity problems can be reduced.

Any open online course format must strike the appropriate balance between accommodating divergent 
needs of participants on the one hand and providing sufficient structure to maintain curricular progress 
for the cohort of active participants. In terms of creating a course outline that is more than a mere col-
lection of content units, but allows for the flexibility of individual learners required by an open course 
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reaching across different time zones, work schedules, and life stages, deciding on a distinct set of features 
will define the overall shape and positioning of the course:

• First, defining the overall workload expected of participants over the duration of the course in rela-
tion to the subject matter provides clear indicators for the amount of learning that can realistically 
be expected on average from a corresponding commitment of time and effort;

• Second, the amount and type of pre-produced content (video, audio, images, text, exercises etc.) 
versus the amount and type of synchronous and asynchronous communication with other partici-
pants as well as teaching staff directly impacts the amount of self-discipline, prior knowledge, and 
digital literacies learners have to possess in order to successfully complete the course;

• Finally, scoping basic increments of each individual learning step in the course sequence - such 
as pre-recorded inputs, assigned reading, individual or team tasks, exercises and exams, feedback 
cycle, etc. - along with the respective level of complexity defines a median corridor for productive 
learning as a reference for an individual learner’s progress.

Making each of these parameters explicit and as clear as possible to potential course participants 
provides them with the necessary information (provided by an institutional setting in an offline setting) 
to take an informed decision about their own ability and interest to participate in the course.

The course parameters determine the scope and the shape of the learning arrangement, and they 
manifest themselves in the design of the actual curriculum as well as the production requirements for 
the necessary content. In general, learning units will need to be clustered into much smaller chunks than 
for an on-site course, and media types (text, images, audio, film, animation, motion graphics, etc.) must 
be selected carefully to achieve their respective optimal use. The ability to scale online courses for a 
large number of participants opens up opportunities for producing reusable high-quality media content, 
especially video, that otherwise would be prohibitively expensive for smaller cohorts, which may be 
made available for future use cases outside the original course format (Downes 2007). Finally, budgeting 
sufficient resources for the operational phase of the course to provide guidance, mentoring and feedback 
is often a challenge in this context: Even when project funds are allocated for conception, production, 

Table 4. Addressing cultural dimensions in online learning design

Cultural Dimensions Implications for Online Learners Design Solution

Power Distance Index Likelihood to avoid direct questions to instructors 
and direct discussion. 
Learners need permanent attention, facilitator 
/ teacher of the course have to request learners’ 
contributions, opinions and obstacles encountered.

Continuous mentoring, regular forum messages by 
course facilitators, option for personal messages to 
clear up misunderstandings, pro-active and motivating 
feedback.

Individualism vs 
Collectivism Index

Preference for collaboration over self-determined 
learning. 
Need for clear learning objectives versus focus on 
learning process.

Wide range of materials and activities provide 
scaffolding for individual learning styles, e.g. videos, 
slides, discussion forums, peer review. Learning teams 
driven by participants’ interests.

Uncertainty 
Avoidance Index

Tendency to avoid situations of discomfort or 
uncertainty how to act and behave. Need for clear 
structure, detailed descriptions and detailed phase 
overviews.

Modular structure with weekly rhythm (newly available 
content, course overview with mandatory tasks, 
deadlines and learning outcomes.

Own compilation, based on Zawacki-Richter, Bäcker, Bartmann, 2010:6.
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and hosting of the course, they often do not suffice for the actual online teaching, let alone marketing, 
recruiting, and on-boarding of course participants. Effective digital learning formats, especially those 
that scale up to allow for participant numbers far exceeding what would be possible in an off-line context, 
inevitably require this kind of personal engagement, interaction, and quality assurance on a continuous 
basis as well as a summary evaluation of learning outcomes when the course concludes.

5.3 Using Open Online Courses to Network Life-Long Learning Communities

The properties of digital learning materials and the nature of networked collaborative learning online 
require additional considerations in the aftermath of the actual course phase. Once participants have 
mastered or at least worked through the available content as a cohort, they have not only acquired domain-
specific knowledge and skills, but also specific literacies that allow them to go back and re-examine 
materials for a more in-depth consideration. So while publishing digital content without concomitant 
instructional design would reach only a small fraction of the intended audience, as argued above, the 
same is not true once the instructional design has been created and is available in a course format. One 
part of the set of skills that participants acquire in an effective course setting is an increased ability to 
independently consider those aspects of the content most relevant to their immediate context. To extend 
learning impact, it is therefore also important to keep the content available online after the course phase 
of the learning arrangement has been completed and to make sure the corresponding usage rights are 
made available for continuous use and individual appropriation of learning materials from the start. In 
addition to content produced before and during the course, the community of practice itself contributes 
to the creation of yet another virtual artifact, namely a learning network closely related to the subject at 
the heart of the learning arrangement. Provisions should be made early on for participants to be able to 
continue interacting as “alumni” after the course phase is complete. This does not necessarily have to 
take place on the same digital platform as the course itself, since most learning management systems 
or more platforms are ill-equipped for this purpose, and may instead use one of the many tools freely 
available on the internet. Course designers would be remiss, however, to neglect planning for this real 
and often productive outcomeof collaborative online learning arrangements.

6. FUTURE RESEARCH DIRECTIONS

Further empirical research on heterogeneous learning communities may be needed to explore the manifold 
impacts of these newly emergent forms of online learning, especially regarding interdisciplinary topics, 
e.g. sustainable energy, but also complex phenomena such as climate change that are increasingly ad-
dressed through interdisciplinary collaboration. Analyzing differences between the perceived value and 
actual use of various types of media embedded in the learning environment may also help identifying 
indicators to which extent such online offers can realistically and cost-efficiently contribute to capacity-
building and empowerment of heterogeneous target groups, providing evidence-based justification of the 
upfront investments needed for course design, curriculum development, technical implementation, online 
facilitation and evaluation. However, once set up, sustainable approaches improve their cost-efficiency 
each time as replication and reruns require only fractions of prior investment.
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7. CONCLUSION

Digitization as a megatrend enables the creation of new learning experiences that can be adapted more 
closely to learner needs than in the past. Collaborative, interactive learning formats are on the rise, digital 
formats can be used to complement or even supplement classroom teaching, and mobile learning not 
only reflects current lifestyles but reaches to even the remotest locations. Tailoring the learning design to 
respond to real-life demands seems a crucial ingredient of successful online courses. Meeting the needs 
of a heterogeneous learner group is challenging yet may be achieved by offering a variety of methods 
and materials to allow learners to pursue own learning paths and learn in the preferred instructional and 
social format, learn at a convenient pace, choose the type of learning material according to individual 
preferences.

Despite the fact that diverse cultural backgrounds and learning histories of learners may add another 
layer of complexity to the instructional design of online courses, a variety of methods and materials 
can address specific learning requirements. A mentored MOOC such as the L3EAP online approach 
has proven successful in this sense. Even though the course developers considered possible limitations 
of learners and internet technology, and added supporting elements and guidance notes whenever pos-
sible, learners without stable internet connection struggled. This is a structural barrier which neither the 
L3EAP project nor others can overcome but this may serve to underscore the significance of facilitating 
internet access for educational outreach to even the remotest world regions.

Considering all of the above, embracing ICT-based learning in the area of energy can be a valuable 
cross-cutting measure to address the chronic human capacity problems that constrain the uptake of 
sustainable energy technologies in SIDS.
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KEY TERMS AND DEFINITIONS

Capacities: Referring to work-related ability of individuals or organizations to achieve an externally 
set goal; also relates to ability to achieve self-defined goals.

Capacity-Building: Relating to humans, their ability to perform tasks, produce outputs, to define 
and solve problems, and to make informed choices.

EASE: Short for ‘Energy Access, Security and Efficiency’, often used in relation to actions in support 
of Sustainable Development Goal #7: Ensuring access to affordable, reliable, sustainable and modern 
energy for all.

Lifelong Learning: Comprises all types of education – general, formal and informal – undertaken 
in the course of one’s life, with the aim to improve knowledge, skills and competences.

Problem-Based Learning: learning by delving into real problem around which all learning is struc-
tured may enhance the learning outcome and foster the intrinsic motivation of learners.

Small Island Developing States: A distinctive group of island nations that shares similar inherent 
traits that may constrain and/or foster the sustainable island development, for example, remoteness, lack 
of finance, lack of skilled human resources, tight kinship networks.


