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Abstract

The paper is a conceptual approach to education for sustainable development using an e-learning
platform. It starts from the observed reality that all education stakeholders need a learning
environment where they can have access to knowledge, collaborate and share their experience, as a
survey conducted among students and companies in Timisoara, Romania, region shows. The
proposed multi-stakeholder environment accommodates two sections: the learning environment
mostly dedicated to students, trainees, tutors and mentors and the virtual sustainability centre that is
dedicated to on-line meetings, workshops, counselling, etc. Durable learning is supported by a range
of written digital and multimedia resources, including pre-recorded on-line tutoring, videos and
games. To engage online learners, various gamification techniques were used in the course design
phase, such as recording and presenting the learner’s progress, role-playing and similar. The article
presents a conceptual design of the learner’s journey and a mapping from gamification concepts to
Moodle LMS elements.

Keywords: E-learning, education, sustainable development, gamification, LMS

1. Introduction

Education is going through major transformations induced by students’
expectations, the dynamic of communication tools and of the labour market, the shift
towards unprecedented skills and competencies that are needed to accommodate the
requirements of sustainable businesses, ze. enhanced risk-return-performance, long term
strategy and endurance, increased reputation. Moreover, regulatory developments, a wide
range of screening and benchmarking are also supported by this educational approach.
The exigency to address urgent sustainability issues has placed universities and, mainly,
business schools at the heart of the changing paradigms in the economy and society that
are interwoven with the dynamics of the environment. In this context, business schools
are challenged to prepare graduates able to act sustainably to prevent future economic,
financial and social crises. The responsibility comes from their specific position in society
and the complex nature of the curricula that covers economic, financial, managerial,
information systems topics. Furthermore, their connection with businesses, institutions
and the civil society is the foundation of knowledge transfer to all levels of societal
structures and policymakers as well.

Nevertheless, embedding Education for Sustainable Development (ESD) in the curricula
is not an easy task, because, often, it is not straightforward how ESD fits the internal
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organisation, strategies and mainstream approach of a business. But, from a different
perspective, when there is a consensus between the internal environment and the ESD
requirements the entire process is successful. The manner universities choose to include
ESD varies. It is either an academic endeavour, elements of ESD being adapted and
inserted in each syllabus or, in a more comprehensive manner, within Sustainability
centres. Business Schools that are leaders in ESD have concentrated on developing
Sustainability centres based on three tiers: technical, cultural and political (Slager et al.,
2018).

The article is founded on a survey conducted at major Universities located in Timisoara
campus, Romania, to identify the perception of students and stakeholders concerning the
skills that are acquired in the field of sustainable development. Based on the results of
the survey, it was concluded that the best way to approach ESD is within a multi-
stakeholder digital learning environment (that includes a virtual Sustainability centre).
Hence, this article presents the authors’ view on how an e-learning platform (developed
for the use of various education stakeholders) can enhance ESD in tertiary education
thus improving the students’ skills in this field.

The paper has a twofold aim, i.e. educating for sustainable development and providing a
tool for sustained and durable learning. Starting from the available literature, the paper
presents the manner ESD can be approached in a holistic, dynamic and multilevel
manner and e-learning is promoted as a suitable tool for ESD among those available to
higher education institutions. Hence, the paper contributes to the literature by going
beyond the technical aspects of such platforms, rather emphasizing the nature of ESD
learning and its outcomes. Though e-learning platforms have been in use for some time,
additional debate is needed concerning the adaptability of the content to various learning
topics, therefore the paper is intended to contribute to this debate.

Focusing on the student-centred learning approach, the content of the e-learning
platform serves as leverage not only for ESD but also for durable long-standing learning.
It raises awareness about sustainability and provides incentives (nudges) for further
studies according to the interest of the beneficiary rather than providing the typical frame
to study sustainability topics. It also allows for flexibility, the user being able to choose
the level of knowledge to be acquired. On the other side, the teacher becomes a tutor,
mentoring and guiding the learner on its path to understand and apply and act
sustainably.

The paper is structured as follows: Literature review; The need for a multi-stakeholder
learning space; A multilevel ESD learning using e-learning platform; Sustainability centre
as a multi-stakeholder collaborative environment. The remainder of the paper is
dedicated to Conclusions, Limitations and Further research.

2. Literature Review

Sustainability, sustainable development, acting in a sustained manner are
concepts largely used to describe situations or actions that must be durable, with
different connotations (Smith et al., 2013). Numerous articles, books, debates emphasize
its meaning when relating the nexus between economy, society and environment. But,
ESD seems to be more daunting, since the potential methods are not holistic enough to
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incorporate all aspects of sustainability. The complexity of the transitioning process from
the traditional, mainstream education and training approach towards the new paradigm
makes literature on this topic rather scarce or dissipated. Maybe the best way to address
it is Socrates’s way: “l cannot teach anybody anything. I can only make them think.” In
the present circumstances, universities, as knowledgeable leaders in the community, can
play a major part in promoting education for sustainability having a broad responsibility
in completing the Sustainability Development Goals (SDG) and, as literature argues, I'TC
can play a crucial role in implementing these goals (Wakunuma & Jiya, 2019).

Since the concept of sustainability embeds numerous aspects that can be traced and dealt
with systematically, ESD, per se, is a complex issue being subject to the unknown and
unpredictability. Therefore, it requires a high level of communication, interaction and
expertise accompanied by patience to depict new behavioural patterns. In this context,
universities play the role of innovators by using their research culture, education
infrastructure and wide networks. They can offer in-depth knowledge through their
curricula and operational area (Howarth et al., 2019) or informal and lifelong learning
education as inclusive players in promoting sustainability.

Researches (Laurie et al., 2016) confirm that when the curriculum includes sustainability
topics, teaching and learning are transformed at all levels of education also transferring
knowledge in the society to understand the practical meaning of sustainability.

Authors (Rozman & Rozman, 2020) investigated a similar topic and found out that
sustainability-related issues are being integrated to some extent within educational system
(kindergarten, primary, secondary, tertiary and lifelong learning) in Slovenia, EU.
Nevertheless, their research among adult professionals shows that their recall of
sustainability-related topics from their education path is not very positive. Almost all
professionals missed the aforementioned topics and now they are trying to gain
sustainability-related competences as adults in various training. The research also showed
which learning techniques are currently used by the sustainability training centres on the
market. Most of them provide traditional live training and handbooks, which confirms
the need for on-line training with modern e-learning approaches.

The fundamental philosophy of ESD regards sustainable economic growth, diversity and
equal chances, energy, climate change, biodiversity, energy, cultural heritage, etc. But,
though often mentioned in literature, policies or everyday situations, ESD is still
addressed cautiously, not being fully embraced by all educational stakeholders (Exter et
al., 2013). This attitude is understandable to a certain extent given that the concept of
sustainability is often regarded as too abstract, too theoretical or too blurry but,
eventually, these misconceptions are related to one’s feelings towards sustainability
(Filho, 2011). Ultimately, from a practical perspective, ESD relates to three stages that
should be covered for a successful implementation: #he context of learning, the content of
learning and the process of learning (UNESCO, 2018).

The present paper reiterates the need for active learning, involving interactive methods,
detailed in the literature (Kostyuchenko & Smolennikov, 2016), that meet the
requirements of sustainability-related knowledge. Among these, debates, role-playing,
gamification, case studies and simulation contribute to durable learning. But, such an
approach needs a specific multi-stakeholder environment, that reunites all collaborators
that support the learning process and that constitutes the main contribution of the
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present papet.

By using e-learning platforms, students enter a friendly environment which they may
create themselves under the guidance of a tutor. Such collaborative platforms reunite a
wide range of working teams (trainers and trainees), the information being widespread to
the outer circles of the university.

E-learning platforms, per se, meet the demand for sustainability tools in education,
providing numerous advantages and opening the gates to new opportunities in learning.
Learning oriented education has a better choice in using e-learning platform, students
being able to build their environment through networking and connecting. They are also
inclusive, allowing students from rural and/or remote areas to be part of the learning
community. Nonetheless, like other types of platforms, e-learning may be vulnerable and
volatile in a competitive market and counterfeits are difficult to control (Zarra, 2019).
Most often, though, ESD platforms deal with environmental issues, rather than a holistic
approach including economic and social issues, even though, when asked, people tend to
add weight the latter (Kopnina & Meijers, 2012).

Arguably, the e-learning platforms address different age groups who have different levels
of knowledge in using digital means but want to access knowledge. Therefore, they must
be designed flexible, adaptable and easy to use and answer all requirements. They should
be considered means that raise competences, develop communication skills, encourage
tolerance, promote inclusion, etc. Therefore, stimulating collaborative learning as studied
by Hsiao et al. (2014) is important within a multi-stakeholder digital environment such as
Sustainability centres. But, as learning stimuli, nudges work best, since they allow
students to opt-in or out the learning environment, can choose their learning path under
the guidance of a tutor, can manage their own time allocated for learning. Moreover,
nudges can raise students’ interest and individual motivation.

Compared to other publications, the present paper does not focus on technical issues
that are well documented in the literature but rather looks at the manner e-learning
platforms can be designed as learning centres (Donath, 2017). It also supports blended
learning (Crawford & Jenkins, 2017), allowing progressive team teaching and encourages
the complementarities of various learning methods, i.e. visualization using video, games,
problem-based learning (PBL), pre-recorded online discussions and face to face
meetings.

Because self-assessment is encouraged (Charteris et. al, 2016), using the appropriate tools
that project a critical view of one’s learning progress becomes crucial. It is also safe to
say that the paper complements the idea stated in the literature that students need an
educational context that provides the necessary skills to act as ESD citizens and agents
of change (Garrecht, et al, 2018).

3. The Need for a Multi-Stakeholder Learning Space

Sustainability oriented generation Y acknowledges the importance cross-sector
issues including the environment, ethics, social equity, economics, politics, etc. seeking to
contribute by acquiring new expertise in line with the changing labour market
requirements. Given the complexity of sustainable development, the involvement of all
stakeholders is needed to define the required expertise: students, academics, businesses,
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the community, information for policymakers, etc.

In the paper, the need for a multi-stakeholder learning space has been identified starting,
firstly, from the evolution of selected sustainability indicators in Hungary, Romania and
Slovenia in recent years, shown in the Figures below.

2014 2015 2016 2017

MEU 27 WHungary MRomania M Slovenia

100.

50.

2014 2015 2016 2017

M Hungary BRomania W Slovenia

Figure 1 Circular material use (%)
Source: Eurostat
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Figure 3 Energy productivity
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Secondly, a survey was conducted among students from technical, medical and The West
University Timisoara (313 valid responses were received), to identify the sustainability
skill gaps to meet the needs of future professions (Donath et al., 2020). The percentage
of respondent students/university by number and gender is given in Figure 9:

University of Agricultural
Sciences and Veterinary...

Femal

University of Medicine and
v L
Pharmacy

Males

University of the West [N 76 -
25

0 20 40 60 80

% of respondents

% of respondents by gender

Figure 9 Percentage of respondents by number and gender

The questions mainly targeted the quality of academic information and the acquired skills
during their studies are given in [Figure 10]:

Entrepreneunal skills

Sustainable development. . b

Digital competences

Practical skills m ESD

Quality of academic
information
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o

Figure 10 The perception of students regarding the acquired skills —and the quality of academic information

The most preoccupying issues for students from a sustainability perspective were [Figure
11].

Peace, justice and legislation IEEEEE——
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Quality of education I
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Figure 11 The most preoccupying issues for the students’ perspective

Additionally, an interview was addressed to the most influential companies located in the
Western part of Romania that employ most of the students. The interviews addressed to
companies targeted their involvement in academic-related activities, the importance of
ESG CSR in company policies, the level of students’ knowledge in these areas, the
manner companies address lifelong learning is addressed. The summary of answers is
given in Table 1.

Published by ECSDEV, Viadei Fiori, 34, 00172, Rome, Italy http://ecsdev.org



L. Donath, G. Mircea, T. Rozman

7
Table nol. Summary of company interviews
Academic investments ESG and CSR| Lifelong
learning
93% 33%, 100% 60% 20% 10% 70%
Soft skills Hardware Education Students Targeted Workshops: | Professional
scholarship Academic scholarships | environmental training
competitions | for selected and social
students issues
Sustainable Software Young Talent Supporting Case studies | Professional
investment researchers’ hunting tuition in certification
workshop and fees for top sustainable
entrepreneurs students and auditing
scholarships PhD students reports
Training and|  Learning Joint research | Internship Brand Voluntary MBA
case studies | Infrastructure academics- awareness activities certification
students-
companies
Career Conference and | Gamification Business Green motion Online
otientation seminar angels for new libraries
sponsorship business
initiatives
Curricula | Co-working | Internship and Postgraduate
input spaces students. studies
NGOs
sponsorship
Alternative | Supporting | Best students’
education educational award
initiative hubs

Given the above evidence, it was concluded that the best manner both students’ and
companies’ expectations can be met is by designing a dedicated e-learning platform that

serves as a learning environment as a well as a multi-stakeholder collaborative
environment.

Universities

Figure 12 The circular informational flow among education stakebolders
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The survey emphasises the strong connection among various education stakeholders
[Figurel2] and serves as a prerequisite for the necessity of a multilevel e-learning
platform blueprint. It supports the endeavour to create sustainable learning, a
collaborative environment in order to: enhance the general learning process and
particulatly lifelong learning, well-prepared students adapted to the new labour market
requirements, education cost-effectiveness, cooperation and mutual respect among
stakeholders. As the survey shows, there is an urgent need for concrete learning tools to
fill the gap in sustainability-related issues.

4. A Multilevel ESD Learning Using an e-Learning Platform

The e-learning platform, developed by TeachSuS project consortium, is based
on the choice architecture (Thaler, 2009) principles to support the transfer and
integration of sustainability-related knowledge to higher education institutions, to ensure
students’ skills to address sustainability-related issues. In this respect, authors investigate
education management to implement ESD (Suriyankietkaew & Hallinger, 2018) The
choice architecture approach is relevant in this case because it allows students and other
stakeholders to opt for the most suitable learning/training alternative among those put
forward. It also considers the benefits of e-learning as discussed by Stoeva (2018).

future

‘ Teaching and educating for Sustainability

Figure 13 TeachSuS 1T C platform interface http:/ [ teachsus.projects.uvt.ro/

It is implemented using Moodle LMS with additional gamification plugins and is
designed as an online learning environment and includes two main sections:

The learning environment: mainly dedicated to students and tutors/mentors and consists
of:

e The training set: the training portfolio is structured to accommodate the main modules
and learning elements that students opt either to attend online courses and solve case
studies or meet tutors online for consultation and advice;

e Evidence collection: the system includes portfolio management and skill assessment
features; students can upload the completed tasks and an assessor can evaluate the
acquired skills.

Published by ECSDEV, Viadei Fiori, 34, 00172, Rome, Italy http://ecsdev.org


http://teachsus.projects.uvt.ro/

L. Donath, G. Mircea, T. Rozman 9

Navigation TeaChSUS
Teaching and educating Sustainability  Home p
8 Doitoowd 4 e L
pecyerss e—
NG | JE
> Coursms
N e Levelup! L Calendsr

= 8 Tocstsomeste Sustainability Center
Forum ¢ wew y
Course categories

BASIC Package (5) () @ @ = &
+ ADVANCED Package (5) () @ @ =@ socr

Figure 14 TeachSuS ITSC platform. The learning environment and The Sustainability centre

The multi-stakeholder collaborative environment (i.e. The sustainability centre) is
designed to act as a knowledge-sharing point for an active member, giving them the
possibility to collaborate, to work together and share their experience in sustainability.

4.1 The learning environment
4.1.1 Conceptual design of the learner’s journey and gamification

The trend of gamification mechanism usage in various contexts (sales,
marketing, learning, human resource management) is increasing (Rozman & Donath,
2019). Gamification mechanisms and game elements are used in course design to build
learner resilience and motivation. It starts by profiling players, designing learnet’s journey
and creating an achievement system with one goal in mind: to meet learning outcomes.
The learning courses can be gamified by 1. gamifying the learner’s journey and the
interaction with the LMS and/or 2. Gamifying the content of the course. This paragraph
focuses on the first approach. (Deterding et. al., 2011) distinguish game design elements
based on the level of the abstraction, from concrete (level 1) to abstract (level 5) [Figure

1. Interface design pattemns badges, levelks, leaderboards

also: game mechanics such as
2. Game design patterns game worids, objects [enemy],
abstract objects (fves), ...

guidefines for approaching a
3. Design principles or heuristics design problem or evaluating

design solution

4. Conceptual models of game

design units challenge, curiosity,..

playtesting, playcentric design,

. Gamy iZn me s 2 2
. s value conscious game design

Figure 15 Gamification levels of abstraction

Onwards, when designing an online course, the starting point was the 4% level [Figure
0]. The design of our course started with the learner journey design. For that purpose,
BPMN2.0 process modelling technique was used to sketch the learner’s interaction with
the LMS.
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The gamified e-learning process was modelled using 2 conceptual levels. The first
conceptual level was divided into three main phases: PO1 Initiation of learner’s journey,
P02 Core of the learnet’s journey and P03: Post journey phase and assessment. The
process shows the conceptual design — an example of how to implement gamification
concepts into e-learning. The first conceptual level shows only the main phases and
inputs/outputs of the e-learning process (blue information objects).

Top leval ovarview of the
gamifled e-learning process

PO3: Post-
journey &
assasmaeant

POZ2: Core of the
learners journey learmers journey
Student decides

to start the = A

learning journey H H Te i H

Initial sealf- Micro-assigments INnternmediate Master digital
assesment and rewards & tutor badge &
leamernr's faedback ceartificate
expectations

Figure 16 Top-level e-learning process

FO1: Inltation of

Each of the main sub-processes/phases was further detived to show details of each
phase. Green/shaded activities include gamification concepts, which are further
explained with comments below the activities. The next 3 detailed sub-processes show
the activities of the following roles: learner, tutor, LMS (learning management system),
BadgR (digital badge issuing and backpack platform), FB group.

The initial phase starts when the learner decides to take an online course. After the
registration, the tutor activates the course and greets the learner. LMS introduces the
learning buddy (virtual character) to a learner and the mission introduction, where
storytelling is used to engage the learner. The learner is introduced to his/ her role (e. g.
sustainability manager).

Tufor

s

Leamer - Persana 1

Aumﬂnmv:lrezmm o
Shocse leamig pain

Figure 17 PO1: Initiation of learner’s journey

Further on, the learning buddy challenges the learner’s role with various tasks. Each
learner activity contributes to experience points. Each lesson ends with a multiple-choice
question, to prevent jumping to the next lesson. The course is structured in several
quests which end with a short practical written assignment. For example, the learning
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buddy introduces a challenge to a learner: “You are a sustainability manager in a company. The
last month’s utility bill, especially water consumption is way too bigh. The company manager wants to
lower consumption. Can you prepare a short plan of action to reduce water consumption in your
company?”

When the learner submits the assignment to the LMS, the tutor reviews it and provides
feedback. When all assignments are completed, the learner should complete the final
assignment (“the big boss battle”). After completing it, the process continues to the
post-training phase.

Figure 18 P02: Core learner’s journey

Post-journey phase includes final self-assessment and comparison with initial assessment
results. The LMS informs the tutor the learner completed the course. Then the tutor
issues the master badge using BadgR.io system and generates a certificate. Lastly, the
learner fills-in the satisfaction survey and the tutor publishes his achievement in the
social media group of the course.

Initiate post-
= lssue master lasue the training Publish names
digital badge certificate satlafaction af learners

Tutor

survey

|
Cerlficale of
Masshgo: Courss learher's emai completion
e
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A hd o

et Tfan digitn

Pastraining
self-asseament
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From P02

|
]
I
|
|
|
|
|
|
L
|
©

survay

Recava aigital
badgs .,

For the digial
badge backpack

Lzamer - Persona 1

Figure 19 PO3: Post-journey & assessment
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The process models in this chapter show the AS-IS state of the learnet’s journey, events,
touchpoints with the LMS system and the tutor. Comments show which gamification
mechanisms are used at different phases of the process. The process model represents
the base point for the learner’s journey improvement. When the learner journey is
represented with the process model, it is easier to discuss possible improvement points
with course designers a, content creators and gamification experts.

Onwards, levels 3-1 of the course design are presented.

4.1.2 LMS setup, course categories, folder organization

The suggested learning patterns are simple to be sufficiently transparent and/or
are accompanied by visualisation that developmental images. Thus, according to the
context, either default learning (in unfamiliar circumstances when a degree of
standardisation is useful), active choosing (opted for in familiar circumstances when
individual learning is perceived as beneficial) or personalised defaults are applicable
(addressed to well-informed agents that act in a heterogeneous context).
The learning environment encourages progressive learning required by the present
learning complex systems by:
- adopting the test-learn-adapt sequence and stimulating the skill to respond- reflect-
rethink- recalibrate an assignment
- choosing between: discovery learning, collaborative learning, interdisciplinary learning,
critical thinking learning, social learning etc. according to each one’ motivation.
- it relies on bite-size information to accommodate students’ learning profiles.
The e-learning platform is independent and centrally managed by the TeachSuS
consortium partners. However, the learning modules can be transferred into the
partners’ e-learning environments (Moodle export packages or SCORM modules). The
e-learning courses contain several micro-learning modules, self-assessments, quizzes,
tests, assignments and similar learner’s activities. E-learning gamification principles are
used, which will be described below.
The Learning environment includes two levels: the BASIC Package and the ADVANCED
Package. In both packages, the learning modules cover Technical and Soft skills topics,
both available in English and native languages of users. In line with the choice
architecture method recommendations, all courses provide alternative learning
possibilities, e.g. PowerPoint presentations, self-study materials, video resources (and
other digital resources, games, pre-recorded tutoring, links to additional learning sources;
e-library/case studies, short test/quiz; assignment, discussion forums, chat, choice,
database, feedback, forum, glossary, lesson, external tool, SCORM, survey, wiki, and
workshop. The courses cover several selected sustainability-related issues, with the
possibility to extend the range of topics according to needs: ‘Sustainability dimensions’,
‘Health & Wellbeing’, ‘Diversity and equals chances’, ‘Climate change mitigation and
adaption’ enriched with ‘Communication’ and ‘Information transfer’” methods and
techniques are introduced in the BASIC Package folder. Advanced approaches cover
‘Economic growth’, ‘Waste management’, ‘Water management’, ‘Energy management’
theoretical aspects and representative study cases. Additionally, the enrolled learners can
access learning resources on ‘Public speaking’, ‘Engagement and motivation’ and “Train
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the Trainer’ [Figure 20].
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o
@ ToachSUS Tochnicalraining - Dversity and equsl chances

Waste Management

(© sustainable development for everyone vided dacusslon seres - Dhversity and equst chance
Water Management
Climate change mitigation and adaptation

Enerav Manaaement

Figure 20 Course categories. Folder organization

Digital resources are organised on micro-modules because of the short attention span of
today’s learners. After solving the quizzes and assighments the learners can self-assess
the level of acquired knowledge, their progress being awarded accumulated points and
badges. Either in a weekly format or a topics format, courses are divided into micro-
modules or sections. Fach micro-module/section contains one or more activities
(Assignment, Chat, Choice, Database, External tool, Feedback, Forum, Glossary,
Lesson, Quiz, Registration date, SORM Cloud Course, SCORM package, Survey, Wiki,
Workshop).

The courses are grouped into two categories to provide technical skills and soft skills,
and Learning is supported by PowerPoint presentations, pre-recorded videos and pre-
recorded discussion series to summarise the main ideas.

4.1.3 Gamification of learning within the Moodle platform

Various researchers such as (Petroulis, Tzelepi, & Papanikolaou, 2019) have
confirmed the effectiveness of implementing the rewarding mechanisms to the Moodle
courses. Moodle LMS allows gamification of the on-line courses to some extent using
separate plugins such as LevelUpl, Stash, Game, Quizventure and similar. These plugins
allow the implementation of rewarding / PBL mechanisms (Points, Badges,
Leaderboards) and simple games.
Based on the course structure previously defined, gamification activities are implemented
by the following Moodle activities or functions [Table 2].
The course uses Level up! plugin, which provides gamification of learning with the
following features:
® Automatically captures and attributes expetience points to students' actions;
® Block that displays current level and progress towards the next level;
® Report for teachers to get an overview of their students' levels;
® Notifications to congratulate students as they level up;
® A leader board to display the rankings of the students;
o Ability to set the number of levels, the points they require;

® Images can be uploaded to customize the appearance of the levels.

© 2020 The Authors. Journal Compilaton © 2020 European Center of Sustainable Development.



14 European Journal of Sustainable Development (2020), 9, 2, 1-19

Table 2. Moodle activities

IGAME ACTIVITY MOODLE ACTIVITY

Accomplishment of personal Studying learning resources. Accomplishment of personal

adventure Assignment. Solving tests (quizzes)

Accomplishment of team Accomplishment of group assignments

adventure

Repetition of adventure Repetition of learning resource/activity(with permission for
repetition) in order to achieve better results (points)

Passage of level Passage to the next learning section when a given criteria is met

Level repetition Repetition of learning resources/activities (with permission) in
order to achieve missed badges

Obtaining of badge Obtaining of badges, certifying successfully completion of
learning activities and achieving some learning objectives

Obtaining of reward Obtaining access to additional optional learning material

Obtaining of points Obtaining points from assessed learning activities

Discover hidden treasures Opening of hidden or grayed-out learning resources/activities
when some other learning resources/activities are successfully
completed

Feedback when progression is Obtaining of badge or points. Teacher feedback

noticed

Time restriction for Setting up a time restriction of a learning resource or activity

accomplishment of adventure

Personal communication Chat/forun/shared files with another student or teacher

Common communication Chat/forum/shared files with other students and teachers

As the name suggests, every time a student gains sufficient points to unlock the next set
of activities, he/she goes one level ‘up’.

Further, some considerations regarding the quiz activity. It is a main and powerful
activity “that can meet many teaching needs, from simple, multiple-choice knowledge
tests to complex, self-assessment tasks with detailed feedback”. Quizzes can contain a
large variety of question types: multiple-choice, true-false, short answer, drag and drop
images and text, etc. Quizzes are used in section checks [Figure 21 a], test practice and
data gathering. They may imply to watch a video, considering its benefits according to
(Fyfield, et.al, 2019) or listen to an audio resource and then answer a question. The quiz
attempt result report can be received in the form of a progress bar [Figure 23].

Activity completion is enabled by default for all type of Moodle activities, including quiz
activities. Depending on the type of activity, there can be different completion
requirements. For example, a Quiz might have the requirement to require grade while
a Forum might have the requirement to require posts/discussions/replies. Activity
completion let the learner see his/her progress through the Moodle course by using
checkboxes at the side of the activity.

05 * Courses » ADVANCLD Pachage + ADVANCED Pachage @00 3 Toch 100 » Boonime Growth » Susliniths gut *

[ [T — Sustainable quiz
S eict ore Summary of attempt
- © A Long e econome evoioon
v ® 0 Avatie aconome growth wnd e preseration o the sty of the Oummtion. St
::: U C Peantng sconomec and francls crees 3 ey
—_
T
Tive wh oolas
= ne e eam
acvious acity
€ Gavgle
Figure 21 a Quiz; example Figure 21 b Quiz, attempt result
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BS > Courses > ADVANCED Package » ADVANCED Package [EN) > Tech (EN)  Economic Growth > Sustanable quiz > Preview

Startedon Tuesdlay, 24 March 2620, 608 AM Quiz navigation
State Finished
Completed on  Tuesday. 24 March 2020, B.11 AM
Time taken 2 mins 57 secs '.{
Grade 10,00 Gt of 100D (100%) Mihela Lovasz
queston 1 Sustainable econamic growth means:
Cawoct
Mark 1080 et Select one! Finish review
onese A Long term economic evalution,
Vo
auesicn * B Aviable economic growth and the preservation of the quality of lfe ¥
o - €. Preventing economic and financila erises oo TS
suesiion N
Navigation
~ Home
Your answer is correct E
The comect answer is ’ growth and the quality of & Dashboerd
> site pages

Figure 22 Answer validation

The Progress Bar is a time-management tool for students. It is colour coded and shows
what has been completed/viewed and what has not been completed for each student.
Students know the total points for the course, they know their cumulative total already
graded (against the maximum available) and they know their current grade. Activities are
graded by the teacher using a grading scale [Figure 24].

= » Courses » BASIC Package > BASIC Packags (RQ) » Tech (RO} » Sanatate

Progress Bar =
g Codecamp
Time limit: 1 hour
Grading method Highest grade
NOW" Summary of your previous attempts
T ey e s
Prewview Finished 700 Review
Meouse over or touch bar forinfio. Submitted Tuesday: 21 May 2616, 133 PM
Overview ofstudents Highest grade: 7.00 ¥ 10.00.
Figure 23 Gamification. Progress Bar Figure 24 Display of results

Whenever a student makes a quiz, the obtained result versus the maximum grade is
displayed [Figure 24]

4.2 Sustainability centre as a multi-stakeholder collaborative environment

The second part of the TeachSuS e-learning platform hosts The Sustainability
centre. 1t is designed as a multi-stakeholder collaborative environment, that will act as a
knowledge-sharing point for the active members of the multi-stakeholder collaborative
environment.
The main aim of sustainability centres is to add value to formal education by covering
issues that are not sufficiently elaborate. They may also act as link factors within regions
that share common cultural values and can address sustainability issues within the local
economic and social environment, or creating a local/regional knowledge base in which
universities play the key role and provide guidance.
As global learning spaces, sustainability centres may be organised in various manners,
from encouraging face-to-face communication to multi-sector platforms and networks,
but promoting a partnership approach in its entirety.
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Figure 25 The transfer of skills acquired in tertiary education within the multi-stakeholder centre

The Sustainability Centre is based on the involvement and contribution of all
stakeholders in the governance of knowledge, i.e. production, mediation and utilisation
(De Burns et al., 2016). Thus, research-based knowledge is transferred from academia to
businesses and society, the latter ones contributing to their practical expertise [Figure 25].
The knowledge complementarities are interwoven via e-learning platforms as hosts of
vatious on-line debates, workshops, discussion forums, consultancy, etc. that broker real-
time information and support regional and local development with minimal costs.

One can anticipate that the main role of the Sustainability centre is to foster innovation
in all economic, social and environmental topics. Universities, as front runners in the
community, can initiate mutual research projects with the business, the latter ones
directly benefiting from the result; can fix the markets through behavioural insights.
Moreover, the research outcome can attract entrepreneurs (start-ups), by diffusing the
information that further develops applied research based on sustainable development
principles. Ultimately, local communities can promote policies to enhance wellbeing.

The collaborative environment can also act as a nudge unit where
multidisciplinaty teams work on the diagnosis, analysis and behaviourally supported the
design of policy interventions. Based on choice architecture, nudges allow for flexibility,
libertarian-paternalistic incentives, avoid mandates and bans, promotes transparency and
effectiveness (Thaler and Sunstein, 2009; Damgaard, 2019). It imposes low or no costs at
all, due to default rules, simplification, use of social norms, transparency.

In this context of multi-stakeholder collaboration, it possible to identify the
students’ interests, motivation and behaviours, hence nudges (e.g. goal setting,
responsibility in decision making, awards, etc.) for a durable education may be drawn up.
Nevertheless, promoting sustainability-driven higher education, both in terms of
economic development and learning systemically demands the involvement
policymakers, who should support the followings: bridge the gap between education -
research — stakeholders - community, tutoring and mentoring, understanding the
connection between theory and practice in the circular economy, through case studies,
lifelong learning, creative thinking, a research-driven learning, teamwork, computer skills,
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soft skills, etc., foster entrepreneurial skills, sustainable business models, green
procurements, applied research in sustainability, bridge the intergenerational gap, etc.),
promote local culture and values and how they can be interconnected globally,
investments in sustainable campuses that may trigger a change in students’ behaviours
that further on spillover in a beneficial manner on the community.

5. Conclusions and Policy Lessons

When applying ESD, universities are often challenged to implement the most
effective tool that meets students’ and companies’ expectations, respectively. At this
stage of research, the paper presents a conceptual contribution to the ESD emerging
field, endeavouring to find the best methods of improving the ESD quality in universities
in Romania. In this quest, based on the results of a survey conducted among students
and companies located in the Western part of Romania, the conclusion that an e-learning
platform was the most appropriate tool was reached. The content of the courses that are
uploaded on the platform is intended to focus on the most preoccupying sustainability
related topics for students and companies, thus all stakeholders can engage in solving
these issues.

Considering the wide propensity towards digitalisation of the millennial generation and
the following ones, as well as their preference to rather rely on default type presentations,
problem-based learning and gamification, the paper promotes online learning, thus
involving students and other stakeholders that are at distance and seeks to encourage
collaboration and self-assessment. Since gamification is one of most agreed-upon
learning method, the paper describes its implementation extensively, opting in or out of
the game remaining at the core of the approach, given that, ultimately, personal
motivation stands at the heart of durable education and the implementation of
sustainable development desideratum.

The TeachSuS IT&C platform is prepared to store all ongoing developed digital
resources, to apply e-learning gamification principles, to support e-learning processes for
a massive number of learners. The training set is structured into modules and learning
elements. For each learning element slides, notes, video discussions will be available
supporting the students in their attempt to solve exercises, study cases, and also meet
tutors online to discuss the exercises. The system includes a portfolio management and
skills assessment feature as well as a database of quizzes and tests for attendees. Students
at the workplace can upload evidence of their skills and an assessor can evaluate the
evidence. The design of the e-learning collaborative approach is based on the concept of
choice architecture and is aimed at fostering students’ performance, innovative
behaviours, equity, autonomy in learning and consciously applying a sustainable way of
living.

The envisaged impact of the integrative learning path is to nurture the students’
capability to address the requirements of their fields of expertise and employability,
understanding of nature through biodiversity and ecosystems, life support — resources
and quality of the environment, community — cultures, but also connected issues like
wealth, consumption, society institutions, social capital, regions, etc. Though e-learning
platforms have been in use for some time, they are still a frontier field of study, mainly in
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their adaptability to various learning topics, level of study and complementarity to face to
face courses. The paper is intended to be our modest contribution to this debate.

6. Limitations and Further Research

The paper presents a conceptual point of view on the manner education for
sustainable development can be approached to improve students’ competences in this
emerging field. Since the suggested ESD learning method is at its early stages it must
pass the test of time. Hence, it opens future research channels to identify the appropriate
indicators to evaluate the impact of the approach and to empirically test its outcome.
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