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Abstract

Digital Earth vision — in short ,DEvision’! — with the motto of ‘Digitally Connecting Real and
Virtual Environments’ is an inifiative aiming at the integration of geospatial online and
blended learning modules info curricula of multiple disciplines at partner institutions and
beyond. It implements digital fransformation concepts in societies, economies, and
environments by involving students and in-service professionals beyond the traditional
‘geospatial’ subjects, addressing planning and conservation, logistics and ecology, tourism
and agriculture. All these and more fields are inherently spatially organized, therefore benefit
from an explicit spatial approach, and require inclusion of geospatial awareness and
methods in their curricula.

By connecting and enhancing the real world with virtual representations, the vision of Digital
Earth implements a transdisciplinary geospatial perspective. This will benefit the
development of economies everywhere, partficularly emerging ones. This vision of a Digital
Earth is aligned with general digital transformation in society and business, with
implementation of sustainable development goals, and a live-long learning paradigm.

Overall, DEvision follows several clearly defined principles: (i) blended learning based on
online resources, (i) instructor-led pathways aligned with students’ majors, (i) a modern
approach to GIS entirely based on cloud platforms, and (iv) orienting students fowards a
confinuous professional development principle based on online communities.

1 Project context

APPEAR?, the ‘Austrian Partnership Programme in Higher Education and Research for
Development’, is a programme guided and financed by the Austrian Development Agency
(ADA) and put into effect by the Austrian Development Cooperation (ADC) with the aim to

! https://www.devision.cloud/
2 https://oead.at/en/cooperations/international-he-cooperations/austrian-partnership-
programme-in-higher-education-research-for-development-appear
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implement its strategy for support of higher education and research for development on an
academic institutional level. The programme is managed by the Austrian Agency for Education
and Internationalisation (OeAD). Within multi-year programme periods (currently APPEAR
111, 2020-2027) annual calls for proposals are published, inviting applications for a range of
instruments: Preparatory Funding, Academic Partnerships, Advanced Academic Partnerships,
Extended Impact Partnerships, and standalone PhD scholarships.

The objective of APPEAR is to strengthen the scientific foundation and institutional capacities
in higher education, research, and management in the partner countries through academic
partnerships with Austrian higher education institutions and MSc and PhD scholarships.
APPEAR is intended to contribute to Sustainable Development Goals and pursues cleatly
defined thematic foci and follows guiding principles like participative bottom-up approaches,
leave-no-one-behind, and full open access to outcomes. Furthermore, APPEAR aims at
generally increasing the commitment to international cooperation and development at
Austrian higher education institutions.

Eligible countries are aligned with ADC’s priority countries and key regions. In addition,
countries from the OECD DAC list of ODA recipients can be included in proposals, as well
as higher education institutions from EU countries, which cannot receive funding.

The DEvision proposal was submitted in response to the 2021 call in the ‘Academic
Partnership’ category, positively evaluated and funded as project #252 for the 2022-2025
period. The University of Salzburg (Department of Geoinformatics) serves as coordinating
institution with the National University of Architecture and Construction of Armenia
(NUACA), Yerevan State University (YSU) and the Kyrgyz State Technical University (IKSTU)
as partner institutions, therefore establishing a cooperation between higher education
institutions from Austria, Armenia and Kyrgyzstan.

2 Project objectives

The main motivation for DEvision (Nazarkulova and Strobl 2023) originated from the insight
that geospatial approaches cannot develop their full potential when limited to core disciplines
like Geography, Geoinformatics, Surveying/Geodesy or Cartography. They rather need to be
brought into the majority of societally and economically relevant study programmes in a way
allowing for flexibility across education systems, curticular frameworks and teaching/learning
modes and models (Car and Strobl 2016). This broad. transversal perspective has led to the
choice of ‘Digital Earth’ as a programmatic title, intentionally avoiding ‘geo’ and ‘informatics’
as labels closely associated with established disciplines.

Proposal development started from an extensive needs survey across multiple actors in the
partner countries, also considering earlier work (Strobl 2011, Hofer et al. 2014, Wallentin et al.
2015, Strobl 2017). Guided by existing ‘core’ and ‘framework’ curricula (Kemp and Goodchild
1991, Vandenbroucke et al. 2016, Wilson 2020), a set of competences and underlying concepts



Strobl et al.

was identified and prioritized, and organized into 5 learning modules on Digital Earth Basics,
Geospatial Models and Representations, Geovisualization and —communication, Remote
Sensing and Image Analysis, and Spatial Analysis with integrated elements for Application
Development.

These learning modules were jointly developed by the consortium, leveraging (partially)
existing Open Educational Resources (OER) (Belgiu et al 2015), thus creating an integrated
syllabus covering one full semester’s equivalent of student engagement. These modules were
designed for bachelor or master’s levels according to requirements identified by partners, also
supporting the award of specialization certificates, offered as add-on qualifications as well as
for continuing education.

DEvision was and still is guided by a ‘modern GIS’ approach, understood as fully web-oriented
GIS revolving around data services, cloud architectures, configurable applications, and
automation. However, GIS education has not always kept pace with these changes. Observing
currently required competences and skills in the field, there is a clear mismatch with prevailing
desktop-centric GIS curricula. DEvision therefore incorporates changes in industry driving
the need for changes in GIS education, allowing educators and students to learn modern GIS
concepts and workflows.

Within given educational frameworks, this concept was based on open resources, online cloud
environments and fully internationalized qualifications using ECTS as a metric for student
workload. These aims were identified as key elements making the outcomes transferable to
other countries and institutions by being equally applicable, with highly desirable impacts and
trend-setting for digital, but primarily blended learning (Strobl et al. 2011).

The latter refers to a mix of individually scheduled and guided online learning activities with
residential, in-person synchronous experiences. DEvision is not aiming at independent self-
learning but anticipates always an instructor being in a leading role. Modules are not designed
for autonomous learning, but as resources supporting teachers who are leading courses in a
blended learning environment and are flexibly leveraged in different contexts.

Conceptual inputs and guidance by teachers alternate with brief autonomous study lessons
completed individually. Teachers will then supervise students in applying newly acquired
competences to real world tasks and problem-based solutions.

This requires teachers not only competent in fundamental concepts and skilled in geospatial
methods and technologies, but also to successfully manage individualized learning pathways
in a variety of disciplinary contexts. Teachers will enhance their competences through
supervised practice.

As a further guiding principle, active learning is strongly emphasized over lecturing with
students in a passive role. Teachers implement various active learning strategies in online
courses providing new ways for students to interact, participate (Strobl 2024), and collaborate.
Active learning combines practice with feedback, peer learning, and clear structure of student
activities.
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3 Owutcomes

The DEvision timeline was broadly structured into three years: year 1 consisted of team
building, training, and joint development of draft modules; year 2 focused on consolidation of
learning resources, design of student practicals, initial teaching and review and an external
evaluation, and year 3 concludes with emphasis on revision and finetuning of learning media,
outreach, and start of operational use as well as initial sharing beyond the original partnership.
As the main tangible outcomes, the planned five online learning modules were conceptualized,
designed and developed, partially based on existing and independently updated online learning
resources, e.g., from the Esti Academy (https://www.esti.com/training). Each module and

section are motivated and introduced by brief ‘lectures’ in the StoryMap format, guiding
teachers and students through the main concepts and providing a common thread integrating
the variety of learning resources on offer. All modules are hosted on a Moodle platform and
continue to be freely available as Open Educational Resources (OER):

Table 1: Text

Module Code Sections

=

Digital Earth Basics DEbasics Geospatial approaches across disciplines and
industries

Measuring global dimensions and local spaces
Spatial reference systems

Collecting georeferenced data

From maps to views: communicating and sharing
spatial information

Getting started with the geospatial cloud

uvh wnN

(o)}

Geospatial Models and DEmodels
Representations

Acquisition and integration of feature data
Raster data and imagery

Accessing and managing services

Principles and practice of open data
Navigating Spatial Data Infrastructures
Creating apps for data collection

AUV hA WNER

Geovisualization and DEgeoviz
Geocommunication

Acquisition and integration of feature data
Raster data and imagery

Accessing and managing services

Principles and practice of open data
Navigating Spatial Data Infrastructures
Creating apps for data collection

AUV h WNER

Remote Sensing and DEimage
Image Analysis

Exploring and integrating RS imagery
Fundamentals: from physics to visuals
Platforms and sensors

Imagery to thematic layers

Terrain and surface / feature analysis
Monitoring and detecting change

AUV h WNER

Spatial Analysis DEanalysis Exploring and integrating RS imagery
Fundamentals: from physics to visuals
Platforms and sensors

Imagery to thematic layers

Terrain and surface / feature analysis

Monitoring and detecting change

AUV h WNER
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Following the principle of cloud-based purely online technologies (‘modern GIS’), the ArcGIS
Online platform is being used for all practicals including student assignments and sharing
technical ‘geospatial’ items (data layers, views, apps, storymaps, etc.). A dedicated ArcView
Online organisation was donated to the project by Esri. However, to warrant continuity and
sustain the DEvision initiative in the longer term, and to make it scalable to a much broader
set of actors and programmes, a regional ‘Central Asia and Caucasus GeoPortal’
(https://cacgeoportal.com) was jointly implemented, serving as the major hub for (not only)
education initiatives.

These ‘products’ were embedded in a broad communication and community framework aimed
at organisational and people factors (Strobl 2019) and directed at all sets of stakeholders. This
includes social media groups, conferences, (teacher) training offers, webinars and more. Most
importantly though, the integration of modules into structural educational frameworks was
successfully pursued through course and curriculum accreditation, certification of study
programme on national levels, and outreach far beyond project partners to disseminate
outcomes.

4 Insights, Challenges and Perspectives

DEvision has brought 'Digital Earth' competences into an array of disciplines beyond the 'core’
geospatial study programs like Geoinformatics, Geodesy/Surveying or Cartography. During
the project, development teams have contributed to the establishment of the following
Moodle-based open educational resources (OER) for teaching & learning modules:

e Digital Earth Basics

e Geospatial Models and Representations
e  Geovisualization and —communication
e Remote Sensing and Image Analysis

e  Spatial Analysis with integrated elements for Application Development.

These modules have become openly available for the general Digital Earth education
community through the project website (https://www.devision.cloud), with teachers having
privileged access to feedback channels as well as dedicated teacher resources. As a technical
and additional content resource, the CAC-GeoPortal with its integrated Living Atlas collection
supports customized as well as individualized learning pathways.

Beyond fulfilled project objectives, were there any lessons learned informing next steps and
future initiatives? Certainly yes. Experiences include but are not limited to:

e participating academics exhibiting a wide range of motivation, engagement and
dedication

e not always attracting the ‘right’ individuals as collaborators; hierarchies within
universities can be obstacles
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e DEvision intentionally addressing junior faculty; these members rarely hold ‘secure’
jobs, tend to be mobile and move on during the project which however also
contributes to dissemination

e innovating curricula as an institutional commitment, the interpretation of national
frameworks which varies widely, and arguments about ‘what cannot be done’

e viewing GIS and Geoinformatics as important, and knowing about these is
empowering; this however may stand in the way of supporting the introduction of
GIS to other disciplines

Overall, however, the successes outweigh the challenges. A significant number of teachers
have started to work with the developed resources, and enquiries about adoption from
additional universities and from other countries are increasing. A DEvision-based continuing
education certificate programme for in-service professionals has been launched and attracts
highly motivated individuals from a diversity of backgrounds. As an important asset, the
longer-term sustainability of outcomes and impacts is guaranteed through open platforms and
a strong community.

Issues challenging past educational initiatives in the field of Geoinformatics (Nazarkulova and
Strobl 2012, 20106) are largely bypassed by the ‘modern GIS’ cloud-based approach. Availability
of and access to high-spec desktop computing, local licensing and frequent version changes
are no longer problem areas, as are obstacles related to data access and dissemination, thanks
to the pervasive and ubiquitous access through open data and services portals.

As an early but reliable assessment of the DEvision initiative, this approach not only holds
strong promise for the next generation of educational opportunities for digital natives but also
suppotts and pursues the aim of a fuller digital transformation of an open society.
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