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Abstract. Building a well-founded understanding of the concepts, tasks and
limitations of IT in all areas of society is an essential prerequisite for future
developments in business and research. This applies in particular to the healthcare
sector and medical research, which are affected by the noticeable advances in
digitization. In the transfer project “Zukunftslabor Gesundheit” (ZLG), a teaching
framework was developed to support the development of further education online
courses in order to teach heterogeneous groups of learners independent of location
and prior knowledge. The study at hand describes the development and components
of the framework.
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1. Introduction

Digitalization is reaching all areas of society. [1] Not only since the Corona crisis has it
become apparent that IT systems, as well as IT competencies, more and more unfold
themselves as basic requirements for everyday work, personal comfort, and healthcare,
e.g. in the guise of video conferences, kinds of tracking systems, or smart home and
ambient assisted living infrastructures. A sensitive approach to these issues is required.
[1, 2] Therefore, society must be empowered to understand IT, its concepts, and limits.
[1, 2] For this, a learning program, and a continuous learning process for digital
competencies are required for citizens throughout society. [3] Especially in the health
sector, the IT empowerment of health care professionals and especially patients could
contribute to new ways of care and supervision in the future. [4]
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In this research study, we address how a teaching and learning concept should be
designed in order to provide such a heterogeneous group of learners with competences
for digitalization.

2. Methods

The Zukunftslabor Gesundheit (ZLG) is a transfer project focusing at digitization in
health care. Its educational subproject aims to spread the gathered knowledge from the
other co-projects within medical and medical informatics professionals, patients and the
general public alike based on online teaching. To understand the needs of this audience
in terms of didactic concepts, we split them into coherent sub-groups using the following
characteristics to describe them further: Sociographic factors as age, gender, place of
residence, and family status. Psychographic factors as motivation, potentials,
expectations, strengths, and weaknesses. Educational factors as educational background,
an affinity for (digital) media, learning type, and discussion type. [5] These factors only
partially describe the target groups. Therefore, we additionally used the sinus milieu
model, a market research tool, to narrow down the groups even further. [6]

With this description of our targeted audience groups, we started to adapt common
models of modern online didactic, esp. the five-stage model by Gilly Salmon [7], to their
needs and to the planned content of our courses. Based on all these factors and models,
we then selected the tools needed to build effective eLearning courses.

All courses are to be taught twice during the project period. With the evaluation
concept, we aim at fine-tuning the didactic concept, understanding of the audience and
course concepts with each iteration.

3. Results
3.1. Audience Groups

We divided the heterogeneous target group in four main audience groups:

Citizens and Interested Public to emend their digital and media literacy with
respect to digitization in healthcare. Members of this group will participate voluntarily
and therefore have a strong intrinsic motivation to learn about current developments in
the digital health sector.

Patients, their carers and relatives are directly affected as potential end-users to
emend their digital and media literacy regarding digitalization in healthcare. This group
has a strong extrinsic motivation to learn about current specific (w.r.t their disease)
developments in the digital health sector.

Healthcare Professionals as potential users of research results and prototypes of
the ZLG will also benefit from the courses. Depending on the profession, members of
this group will face new technologies and will have to implement new evidence in their
daily job routines.

Medical informatics professionals to empower them to use the ZLG research
results for further research and development.

The latter two groups allow for a relatively fine-grained description in terms of
psychographic and educational factors. These descriptions are well known from
experiences in using eLearning for university teaching. However, this is not the case for
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the sub-groups of the general public. Here we had to develop an open didactic concept
that is also suitable for addressing these heterogeneous groups.

3.2. The ZLG Didactic Core Concept (ZLG-DCC)

The development and implementation of an online course is time-consuming and
characterized by many influencing factors. For our core didactic concept, we have
limited our focus to four such factors: group size, group dynamics and communication,
learning and working phases, as well as type and scope of supervision.

Based on these influencing factors, an adapted course structure was developed as a
template (see Figure 1) according to the didactic concepts of Gilly Salmon [7] and the
HiGHmed teaching project [8,9], which should support the development of online
courses.

One main element of the template are so-called E-tivities. According to Gilly
Salmon [7], E-tivities are standardized in the structure: introduction, objective, task,
discussion. With the E-tivites, a constructivist approach to learning is followed step-by-
step, starting with the pure exchange of information, to the construction of knowledge
and finally to personal development.
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Figure 1. Five Stage Model for Course Template ZLG based on [7-9].

The template for course development contains five essential phases, each of which
has to be prepared by the lecturer.

The first phase provides a shallow course introduction in which learners get to
know the new learning environment, the other learners, and the lecturers. Organizational
as well as technical framework conditions are clarified, but also expectations and the
knowledge level of the participants play a role in this phase.

In the second phase, the course schedule and the learning objectives to be achieved by
the participants are communicated. The contents of the course also concern the expected
performance of the participants but also of the lecturers.

Phase three is the core of the didactic concept in which the participants go through
n learning units, each of which is designed through topic-related tasks, i.e. in the form of
E-tivities. The control of the achieved goals through the fulfillment of the tasks takes
place in phase four.

The last phase is dedicated to evaluation, lessons learned and a wrap-up discussion.

Depending on the target group, the size of the learning group and the scope of the
course, the ZLG-DCC is used in a reduced form.
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3.3. Tools

The concept demands tools for content management and sharing as well as interacting
with participants. A suitable learning management tool (LMS) is the key to deliver these
requirements. For the presented concept, the LMS should support user management (to
provide access to the content), a forum (enabling interaction between participants and
lecturers), provide methods to present content (e.g., learning modules) and features for
surveys and exams. Offering additional synchronous interactions to students through the
LMS, e.g., video conferencing and chats, promises to engage and motivate participants
in an asynchronous learning environment.

In ZLG we gathered 32 requirements in total to assess and evaluate different LMS.
In the end, ILIAS? was selected. For synchronous interaction, BigBlueButton® (BBB)
was designated as video conferencing tool for data protection reasons.

For the creation of online teaching material, even more tools (e.g. video cutting and
editing) might be useful, but are out of scope of this presentation.

3.4. Evaluation

In general, evaluation of educational programs aims to monitor the quality by the
participants [10]. The evaluation results then serve as the foundation for further course
development. The ZLG courses are conducted at least twice during the project. Thus, the
evaluation is an integral part of each course to edit the courses according to the
participant’s feedback to improve their quality.

We designed an evaluation framework, from which different evaluation strategies
can be derived. The framework considered three dimensions: type, method, and objects
of evaluation. The following section will briefly introduce them.

First, the evaluation type defines if the evaluation is formative, i.e., ongoing
throughout the running course, or summative, i.e., final assessment when the course ends.
Second, the evaluation method is either quantitative or qualitative. Both methods offer
distinct advantages, e.g., to openly assess the subjective experiences of learners with
more degrees of freedom, qualitative evaluation should be preferred [11]. However, if
we want to assess general satisfaction in a standardised way, a quantitative survey may
better meet the need of the evaluation goals. Third, the evaluation object focuses on the
evaluated entity, e.g. course content, teachers and E-tivities.

From this framework, we derived a core evaluation that is part of each ZLG
educational program. The core evaluation allows monitoring of the course quality across
the ZLG. However, the standardized toolbox also supports course developers in
extending the core evaluation and designing an evaluation plan to meet their specific
needs.

4. Discussion
The didactic concept outlined poses various challenges, from creating of a learning

course to its implementation and evaluating of the participants' performance and the
course quality. The strength of the concept lies in the individual discussion and

2 https://www.ilias.de/
3 https://bigbluebutton.org/
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interdisciplinary exchange in a learning group. In this context, the E-tivities form a
common thread, which form a starting point for further targeted development. At the
same time, however, the concept also has the weakness of being rolled out in groups of
up to a maximum of 30 people per lecturer, leading to challenges when demand is high.
Nevertheless, the e-learning format offers the possibility of location-independent
learning. A special aspect of the concept is the creation of a common understanding of
the teaching contents for the broad and heterogeneous target group of the didactic
concept. For the first courses at the ZLG the particular challenge will be to prepare
academic, technical but also political topics in a way that the topics can be conveyed in
a captivating way and the participants are empowered and sensitized.

5. Conclusion

The first version of the ZLG educational framework is finalized. In the current project
phase, the first courses are being developed by the lecturers in order to start the first
course implementations in 2022. The course topics will be based on the other working
groups of the ZLG and should thus become the bridge between research and society. The
first courses will address the topics “The learning healthcare system: How it learns! -
Secondary use of Clinical Data for Medical Research” and “Sensor technology in
patient support: application examples, perspectives and current research”. Citizens in
particular are to be addressed as audience members in the first phase. As a further
subdivision of the target group, students in upper secondary education have been
envisaged. All ZLG courses will be evaluated based on a common evaluation set to
establish comparability between the course implementations and to further improve the
courses.
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