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Abstract: Considering the multifaceted nature of neurodegenerative diseases like dementia and the neces-sity
for interprofessional knowledge, this research extends its scope to encompass professionals with diverse levels
of training and experience in dementia care. A need analysis for the project “My INdividual Digital EDuca-
tion.RUHR” (MINDED.RUHR) is conducted to develop an au-tomatized recommender system for individual
learning content using Al In this sub-study, the aim was to reveal didactic specialties, knowledge gaps and
structural challenges of further edu-cation in dementia care of different health professions and to derive learning
preference personae. Eight focus group interviews among nine health professions and up to six participants
(n = 34) each took place to survey distinct didactic experiences and learning needs. The results reflect various
learning preferences, with a propensity to multimedia, practical and interactive tasks. Health professions are
used to digital education but show aversions against certain e-learning formats. The derived learning preference
personae constitute profound blueprints for a us-er-centred digital education design process, aiming to establish
personalized and representative further education in dementia care applicable to various individual preferences

and structural workplace challenges of healthcare professions.

Keywords: digital education; individual education; learning preferences; artificial intelligence; dementia; be-

havioural change

1. Introduction

The working field of healthcare can be challenging in terms of maintaining personal and structural
resources and stressful working conditions [1, 2, 3]. The demanding nature of healthcare professions
daily workload, characterised by the need for constant vigilance, critical thinking, managing high
caseloads and prioritising tasks as well as the emotional toll of patient care, challenges the individual in
the high-pressure work environment of healthcare settings [4]. In addition to difficulties in daily work
situations, changes in demography and increases in disease prevalence are happening to which health
professionals must adapt to continue providing high-quality care [5, 6]. Neurodegenerative diseases
like dementia are multifactorial illnesses in need of special knowledge and treatments. This appears
complicated with a view to the rising prevalence of diseases like dementia in the past decades due to
rising life expectancy and decreasing mortality of the population [7]. As dementia is an irreversible,
neurocognitive syndrome, patients can only be supported in their existing functionality and are in
need to be cared for according to the symptoms of the disease. To provide extensive and high-quality
care for people with dementia while managing rising prevalence rates, it is crucial to have precise
knowledge about diverse symptoms and forms of dementia to offer suitable nursing, therapeutic
or psychosocial treatment options [6, 7]. It is known that professional experiences and knowledge
are prognostic factors of the quality of a professional’s treatment [8]. Facing demographic changes
and various needs of people with dementia, it is essential for health professionals to continuously
inform themselves about such diseases [9,10]. On the one hand, there is the necessity as research has
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represented the importance of knowledge to manage uncertainty as well as change processes which
happen to be main work stressors not only in critical but daily healthcare situations [3, 11, 12]. On the
other hand, health professionals report problems of information overload and problems of orientation
regarding changing needs of patients in complex working fields [13]. Digital learning environments
might help facing these challenges in healthcare by preventing filter problems of relevant information,
structuring clarifying contexts of meaning for complex diseases and embedding the constant learning
requirements closer in the everyday work life of health professions [14].

The implementation of digital education is a flexible solution that is already widely used in
education for health care professions [6, 15]. Providing digital education can help saving time, budget,
and room capacities both for educating facilities and learners [6,16]. They can further facilitate the
process of self-regulated learning, helping the learner implement their own learning structures [17,
18]. However, the positive effects of digital learning may be diminished, when a learning programme
does not match the learning preferences, learning difficulty or interests of the learner so that he or
she is forced to adapt to the unusual learning structures presented. The learner may be prevented
from reaching flow conditions, in which the learning process is perceived as optimal in terms of
challenge and ability of the learner and task [19]. Furthermore, generic material could influence the
learner’s perceived locus of control, sense of value of the material and self-esteem negatively [20].In
consequence the learner (here: health professional) may be demotivated and reject the learning material
or will finish learning tasks only to meet given requirements [19, 20]. Learning environments should
therefore fit the learner’s learning habits to reduce complexity in learning processes and keep learners
motivated while assisting in transferring schemes from learning content to actual working situations,
making it accessible and applicable in the daily work with patients and [21]. For specific personnel
like rural and remote working health professionals, it may be further necessary to have flexible
access possibilities to ensure ongoing dementia learning [22]. In conclusion, for multifactorial and
transdisciplinary treated diseases like dementia there should be learning solutions flexible in reception
date, location and complexity of the content which are able to depict the multi-layered behaviours,
needs of communication and special personality features of persons with dementia to the extent that is
needed for learner and patient [23, 24]. Hence, composing a learner-centred programme for long-term
education may be a first step to ensure continued implementation of high-quality dementia care.

To establish this learning solution, a shift of overall learning culture from process-focused learning
to competency-based learning, altering the focus to the learner rather than the teacher, may support the
learner in his individual process [13]. It is shown that learners are likely to be intrinsically motivated
from learning programmes that fit their needs, whereas generic learning tools may provoke reactance
for learning behaviour [7, 25]. Consequently, the learning success itself might be dependent on a
personalised presentation of learning material [13]. To promote self-determined learning and support
the users " motivation to actively engage in new learning content, the learning system should analyze
learning preferences in the first place and further recommend suitable learning content based on habits
and previous knowledge given by the users [26]. Recommender systems as a form of Al can support
the self-regulation learning process in that way [27, 28]. As eliciting valuable information can be a
difficult process, recommender systems help users choose information based on personal needs and
previous information given. However, in the process of designing recommender systems occurs a
problem that informatics call the cold-start-problem [26, 27]. This problem is defined as in initial data
sets, there happen to be not sufficient data points for the system to adapt to the individual needs and
preferences [26].

One way to solve this cold-start-problem is the collaborative filtering method that manages
to recommend items to users which were also preferred by similar users [26]. Among healthcare
professionals these similar users may be held distinctive by shared learning experiences in terms of
belonging to their profession as well as qualification and experience [6]. Physicians tend to learn while
working and with a focus on practical experience [28, 29], Nurses seem to prefer the communication
with colleagues over auditory material, while nursing and medicine students prefer multimodal — and
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overall digital education [30]. Hence, it appears useful to cluster these various and shared preferences
and make learning personae comparable in that way. Personae are models of distinct real users of a
programme which are inherent of the behaviors and motivations of this kind of user regarding one
topic [31]. They can be seen as hypothetical users and are lively constructed with personal attributes
and goals to give an insight in the user’s needs. Instead of gathering quantitative data about each user
with possible high economical costs, persona modelling can be an efficient way to create behavioral
archetypes of real users in order to depict the interaction of a user with a programme or topic [32, 33].
Personae are commonly built in participative ways to gather a variety of individual characteristics for
one type of (here:) healthcare professionals. Participative approaches are a method to gather vivid
information about personal characteristics of targeted users [34]. By sharing experiences and needs,
possible future needs as well as uses of an intervention may be imaginated to ensure a tailored and
effective programme in terms of behavior-adapted design [35, 36]. Another advantage may be the
improved inclusivity of a programme as well as the empowerment of learners as co-engineers whilst
profiting from first-hand practical knowledge and further reinforcing self-regulated learning processes
in learners [36, 37]. In this study, participatory approaches are used to improve the congruence
between the learning perceptions and needs of health professionals and theoretical insights of the
interdisciplinary research team (here: as engineers) by establishing a collaborative design process of
the learning material [37].

The aim of this study is to gain knowledge about learning preferences to construct didactic
personae including distinct didactic requirements of various German healthcare professions. Besides
didactic needs, subject to this study is to identify the main knowledge gaps and therefore most relevant
learning themes in dementia care. These thematic results will be presented in another publication.
In the light of the multifactorial nature of dementia and multidisciplinary treatment needs and to
extend the usability of the intervention to a broad number of persons, it was found useful to gather
various groups of professionals with different levels of training and experience in dementia care. The
results of this qualitative study are placed in the context of an interdisciplinary project that aims
to develop, implement, and evaluate a digital intervention, here, an adaptive learning platform for
healthcare professionals and other personnel in dementia care. The MINDED.RUHR- project is a
ministry-supported project funded by the Federal Ministry of Education and Research (BMBF) and
supported by the Federal Institute for Vocational Training (BIBB). The present study is embedded in
the subproject MR_UWH “Development and preparation of individual learning content using the
example of challenging behaviour of people living with dementia”.

This results in the following research questions for the current study: What are the learning habits
of health professions regarding ideal learning structures, challenges, and transfers to the workplace?
How do various health professions differ in their learning habits and needs?

2. Materials and Methods

Ethical approval was obtained from the ethics committee of Witten Herdecke University, Germany
(210/2021).

To identify the learning requirements of health professionals regarding dementia care and im-
plement the first step of the framework for design and evaluation of digital health interventions
(DEDHLI), focus group interviews were conducted. This method was used to initiate the participa-
tive design process by gathering didactic information about general learning associations, learning
habits, maintaining learning motivation, the handling of frustrations while learning and challenges of
transferring knowledge into the daily work life of health professionals. Other methodical advantages
were emerging group identification processes, which can help clarify the perspective of the group in
comparison to individual survey methods [38, 39]. This was done to initiate a participative design
process in the character of a round table, on which opinions and values of the target group can be
expressed [40].
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In addition, the existing knowledge about dementia care and previous experiences were gathered
out of a care science perspective. The participants of the study were health professionals with different
levels of care work experience as well as thematic knowledge of dementia and related care implications
to guarantee an extensive overview of the learning target group [6]. Nursing care students as well
as experienced professionals in stationery and outpatient services and stationary working nursing
professions of different experience levels as well as physicians represented the participants in the focus
groups. In addition, relevant health professionals with more infrequent but intense points of contact to
people with dementia were integrated. These were represented by physiotherapists, patient serving
personnel as well as facility managers in this study.

To ensure the structure of the focus group interviews, a semi-structured interview guide was
implemented. Beforehand, the guide was tested in pilot interviews by students of care science and
human medicine at the Witten/Herdecke University (UW/H). This took place both digitally and
in presence to ensure the fit of the structure focus group inter-views even for facilities with contact
precautions due to Covid-19. However, it was planned and preferred to hold the interviews on site
at the care institutions. The semi-structured interview was chosen to guarantee openly expressed
viewpoints of the participants as opposed to a questionnaire or fully structured interview [41]. It
contained six didactic main questions regarding previous learning habits in the workplace, ideal
conceptions of learning material, information about personal learning flow moments as well as
previous work situations with learning transfer possibilities. The didactic part of the interview was
closed with a question to identify previous points of discontinuation while learning and challenges
while trying to transfer knowledge to daily work situations. In addition, thematic questions were
included regarding the specific problems and transfer possibilities of dementia care knowledge. The
main questions were accompanied by sub questions to ensure specified answers and to guide the
participants to their previous learning experiences and reactions. Furthermore, structural directions as
well as time units for each question were defined in order to keep the focus group interview fluent.

The recruitment process took place within two German care institutions of the consortium, an
elderly care institution and a hospital. Per each group of professionals one interview was held, which
resulted in eight focus group interviews. After receiving instructions about the target group and
information regarding the planned interviews, the care institutions recruited the participants for the
focus groups and scheduled the inter-views. The interviewers were formed by a business psychologist
and researcher of didactics, JN, and a researcher of nursing science, MM, from the UW /H to represent
the didactic and thematic specialties of the interview, which were defined as interdependent. In
addition, this was decided to ensure an economic data collection process during a global pandemic
and with respect to possible cancellations. The interviews were further recorded with a tape recorder
and were transcribed afterwards by an external agency with respect to data protection guidelines. The
thematic analysis of the data was implemented using the Mayring method [42]. The didactic part of the
emerged data was coded by the project worker and interviewer JN and the project manager JE within a
coding circle. Subsequently, the gathered didactic and thematic themes were integrated in archetypical
learner personae to reflect the vivid information of learning preferences and experiences of the health
personnel and to demonstrate possible types of learners (here: users) to the technical consortium
partners. In addition, instruction manuals based on didactic preferences and experiences were given
to the technical consortium partners to initiate the generation process of the learning nuggets. The
category system in the coding procedure was deducted from the described main research questions
and was further extended with categories inductively. Furthermore, this system was reviewed by JN
and MM and enlarged in an iterative process.

3. Results

The focus group study took place mainly in the first quartal of 2022 in the frequency of eight
interviews with two up until six participants and two interviewers each. In detail, four interviews
took place at a hospital in Essen, GER and four interviews proceeded at an elderly care institution in
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Oberhausen, GER. These facilities were chosen due to their role as partners in the MINDED.RUHR
consortium. The interviews were conducted in the period from November 2021 to August 2022.
The first focus group took place with six participants among nursing students of the hospital: four
female and two male participants with an age span from 22 to 32 years with two years of professional
practice experience each. Four participants constituted the second focus group among nurses of
the nursing home. Among these, there were three female and one male nurse with a mean of 11
years of practice experience and 31-46 years of age. At this institution one focus group interview
among three housekeeper staff members was held as well as two other groups consisting of three
physiotherapists and three home care nurses. The first mentioned were all female participants with a
mean of eight years practice experience and 32-58 years of age. There were two male and one female
physiotherapists as participants with an average practice experience of five years, varying in age
from 27-32 years. The home care nurses were 31-55 years old and had a mean of 15 years of practice
experience with two female and one male participant. In February 2022, another three focus group
interviews were held with the contribution of five stationary nurses, four patient serving professions
and two physicians respectively. Four female and one male nurse with 19 years of practice experience
on average and an age span from 24-56 contributed. The patient service professions varied in age from
23-62 years, an average practice experience of four years and four female to one male gender. Two
32-year-old male physicians with four years of practice experience participated lastly. The interviews
differed in length from 39 minutes up until 86 minutes. A descriptive questionnaire given to the
professions afterwards demonstrated the variance of the respondents in overall age (18-61 years),
gender, professional qualification, employment status, form of employment, current profession as well
as experience in professional practice. The corresponding table can be viewed in the attached table
SM1 (supplementary material).

To analyze the qualitative data, a Mayring coding procedure was initiated [42]. To prepare the
analysis process, an initial code system was prepared, based on the semi-structured interview guide.
This code system consisted of 8 main categories as well as 12 subcategories. The main categories
were descriptions of learning experiences, with subcategories in positive and negative experiences
as well as learning associations. Reports of previous participation in seminars were accompanied
by the subcodes online and attendance meetings. The category requests according to learning was
accompanied by the subcodes Video, contact persons, exchange with others, text, audio, documents
for reference and revisions. The main category Information procurement, description of learning flow
as well as the cancellation of learning situations were fixed further. The category of implementation
of new knowledge was accompanied by the description of obstacles in this process. Lastly, general
conditions of learning were set as a main category for the interview analysis process.

In the main category learning experiences, previous learning events should be described by
the participants. 108 nominations were made by the participants to do so. There were 30 positive
nominations of learning experiences as well as 63 negative nominations. 15 learning associations were
described. An example positive statement is:

“We had a topic called epigenetics (...). And I found that super exciting at the time and got
two A4 sheets of paper from school and read them very quickly. Then I also read a lot of
other things on the internet because I found it so exciting. (...) I think that was the first time I
really realized: Wow, somehow (...) knowledge is unlimited, and you can learn so much and
found that really fascinating” (B_7, 1.35).

Reports of previous participation in seminars reflects concrete learning experiences of online and
presence seminars with 48 nominations. 27 of these nominations were allocated to presence seminar
experiences, three reports to online seminar experiences. The sub-category blended learning was
added post hoc to summarize mixed learning experiences, mostly due to Covid-19 presence restrictions.
The category requests include 154 statements that specify concrete methodological wishes for seminars.
In addition to the previously set subcodes Video (10 nominations), contact persons (1), exchange with
others (7), text (7), audio (10), documents for reference (11) and revisions (4), 14 subcodes were added.
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Example subcodes were wishes for practical exercises (18 nominations), a practical topic (17), a lively
design of learning material (14) as well as interactive tasks (10). The participants also mentioned
wishes according to the learning platform (7) and reservations about an online learning format (11).
One example quote in this subcategory is

(...) If you have a lecture and you log in, you can still switch off your screen, you can also
mute yourself, you can also mute the other side [laughing] (...) I think you're more distracted
there. Overall, you're more distracted at home than when you're taking part in a course”
(A_1,1.39).

Within the category Information procurement, 94 statements of obtaining information for problem-
solving in the working life were summarized. Statements were allocated to the subcategory’s atten-
dance of training courses (5 nominations), case discussions (8), analogue research (6), digital research
(28) and asking colleagues (45). One example statement in that often-mentioned last category is

Yes, the nice thing about it is that no one is left to their own devices, but that it's done in a
collective. In that way it’s always fun and it’s also solution-oriented (A_1, 1.75)".

The category implementation of new knowledge contains 70 statements that describe how partici-
pants implement new knowledge in their work life. Within 9 subcategories such as the exchange
with colleagues (19 nominations), lack of time (8), finding allies (4), the usability of knowledge (4)
and motivation (4), this implementation was characterized. The conflict with colleagues was often
mentioned as a subcategory of transferring knowledge to work life (25 nominations). An example
statement regarding the conflict of colleagues is

“(...) You feel really pushed into the typical role of the trainee and you also try to deal
openly with the fact that everyone has been trained at a different level of knowledge and
that something new is always being added, but if there is no openness at all (...) then it is not
possible to work in a team to ensure that you always work based on latest scientific research
or, yes, keep up with the state-of-the-art in nursing science” (B_1, 1.47).

Within the category of general conditions of learning 5 quotes were concluded. These were subsumed
within the subcategory’s quietness (3 nominations) and time pressure (2). One sample quote regarding
conditions of learning in work life is “(...) and also that it takes a lot more time when you change
something, for example. Or simply because you can’t do it quite as quickly because you must be more
focused” (B_3, 1.70). None of the statements were made within the former set categories learning flow
or cancellation of learning situations. The categories concerning the daily work life and description
of preferred learning methods were added post hoc and subsume 59 and 108 nominations. For the
learning methods, 12 subcategories were formed. Learning by doing (12 nominations), summaries (19),
reading (16), practical visualization (10) and textualization of learning material (8) represent the most
mentioned learning methods. An overview of the subsumed categories can be reviewed in Table 1.
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Table 1. - Demographic data of the participants of 8 focus groups

Categories Mentions Anchor quotes

Learning 108 “Learning by doing and looking at colleagues, how do they do it?” (A_1, 1.60)

experiences

Learning asso- 15

ciations

Negative 63 “I never enjoyed learning (laughing). So, for me it was more the utility of
learning (...) but having fun? Never!” (B_7,1. 37)

Positive 30 “We had a topic called epigenetics (...). And I found that super exciting at the
time and got two A4 sheets of paper from school and read them very quickly.
Then I also read a lot of other things on the internet because I found it so exciting.
(...) I think that was the first time I really realised: Wow, somehow (...) knowledge
is unlimited, and you can learn so much and I found that really fascinating”
(B_7,1.35)

Participation 48

in seminars

Blended 5 “(...) At the beginning of last year, I completed my further training as a care

Learning supervisor. (...) Yes, it was just mixed. A lot online due to COVID. And then
there were PowerPoint presentations that were simply played back to us and
maybe a few sentences were said” (A_4,1.22).

Presence semi- 27 “On the one hand, to see how it is implemented in practice and to really talk

nar to the colleagues locally who presented it afterwards, they also did PowerPoint
presentations (...) but to really experience how it is lived in everyday life, I think
that was the biggest learning effect” (B_2, 1.24)

Online semi- 3 “It’s a lot of stuff that’s discussed at the beginning, where you actually have to

nar sit and listen for hours on end and(...) often the training courses don’t take place
just around the corner, you have to travel a long way to get there. (...) It would
be super cool to really take the time from home to go through everything in detail
(..)" (A_3,116).

Requests 154

Practical exer- 18 “I think that’s actually the best kind of training or lecture, when it’s very practice-

cises oriented and you don’t just sit there and get told something, but rather (...) are
accompanied in such cases and are really shown: Hey, this is how you have to do
it” (A_3,1.26).

Practical topic 17 “And if they [teachers] (...) tell us stories about the patient (...) and an example,
then I can listen especially well, then there’s a real suspense” (B_2,1.31).

Lively learn- 14 “But it also must be interesting, if someone just reads out something (...), then

ing material I don’t listen at all, then I switch off very quickly, but if two people talk with
interest (...) and also give examples from practice (...) then a lot remains in my
head” (B_2,1.27).

Documents 11 “[would use a learning portal] to look at it again later. So, I think I would use

for reference that as a learning method” (B_1, 1.26)

Reservations 11 “(...) If you have a lecture and you log in, you can still switch off your screen,

against online you can also mute yourself, you can also mute the other side [laughing] (...) I

format think you're more distracted there. Overall, you're more distracted at home than
when you're taking part in a course” (A_1, 1.39).

Interactive 10 “(...) actively think for yourself and perhaps also find examples from everyday

tasks practice” (B_2,1.32).

Audio 10 “I also like to listen to podcasts from time to time, so I can take something away
with me” (A_4,1.28).

Video 10 “With examples from life, I also enjoy a short film (..) as it’s more likely to stick
than someone standing there telling you something or reading something (...)”
(A_2,1.45).

Information 94

procurement

Asking  col- 45 “Yes, the nice thing about it is that no one is left to their own devices, but that it’s

leagues done in a collective. In that way it’s always fun and it’s also solution-oriented”

(A_1,1.75).

d0i:10.20944/preprints202404.1465.v1
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Table 1. Cont.

Categories Mentions Anchor quotes

Digital re- 28 “Yes, we have (digital) biographies. And if we want to have specific things -

search we’re working to digitize the other generations as well. And you can look up
a lot of things on computers. If you don’t know what someone likes to eat (...)
we have these biographies (..) Or you can also read up on whether someone
has behavioural problems or not, i.e. if you can’t find anyone at all because
the nursing staff are under stress or the attendance staff or the social services.
Anyone can go in there, everyone has their own code, and you can read a lot of
things there” (A_2,1.75).

Case discus- 8 “That’s always really good because lots of people then have lots of information

sion and we usually come up with a solution” (A_1, 1.71).

Analogue re- 6 “What make sense is to browse through the script again when you know: Okay,

search you somehow had a technique for that, you just have to repeat it again” (A_3,
1.42).

Attendance 5 “What I needed (...) were the training courses that take place here regularly,

of  training such as basic live support or first aid” (B_3, 1.8).

course

Implementation 70

of new knowl-

edge

Conflict with 25 “(...) You feel really pushed into the typical role of the trainee and you also try

colleagues to deal openly with the fact that everyone has been trained at a different level
of knowledge and that something new is always being added, but if there is
no openness at all (...) then it is not possible to work in a team to ensure that
you always work based on latest scientific research or, yes, keep up with the
state-of-the-art in nursing science” (B_1, 1.47).

Exchange 13 “Then you can talk about it: One person does it like this, the other like that,

with col- everyone has their preferences (...) you can try it with the other technique that

leagues the other person has used” (A_3, 1.38).

Lack of time 8 “And also that it takes a lot more time when you change something, for example.

(for implemen- Or simply because you can’t do it quite as quickly because you have to be more

tation) focused” (B_3, 1.70).

Finding allies 4 “If you are on the ward and (...) want to present something new then it is very

(for implemen- good that the ward manager supports you, that you are offered a setting where

tation) you can incorporate new knowledge into the team, that you say at the team
meeting, for example, hey, can I have another five minutes and bring in a few
more points from my further training XY, that is definitely good” (B_2, 1.89).

Motivation 4 “When you come back from a good training course, I (...) always have the feeling
that I have to go straight into the company and try everything out straight away”
(A_2,1.111).

General con- 5

ditions of

learning

Quietness 3 “llearning happens] when I have a lot of peace and quiet, preferably at home”
(A_1,1.16).

Time pressure 2 “So, time is a factor for me. If I have to study because I have an exam or whatever
coming up, I do it at the very last minute when I really have to” (A_1, 1.38).

Learning 108

methods

Learning by 22 “But there is no magic formula. For me, a magic formula simply means listening,

doing looking, and trying things out. I can just try things out for myself” (A_2,1.220).

Summaries 19 ~And I usually proceed by reading everything, crossing out the most important
parts and signing them with a highlighter. In the final phase, I always write
index cards to summarize everything” (A_4, 1.14).

Reading 16 “And then, just read it out loud again and again, that's my strategy, that’s what
sticks with me the most” (A_4,1.14).

Practical visu- 13 “When I read something (...) I can’t internalise it, I immediately forget it again.

alisation

When I'm shown it, I can somehow remember it better” (A_1, 1.41).

d0i:10.20944/preprints202404.1465.v1
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As a qualitative clustering method, the identified learning preferences and -needs of the focus
group interviews were summarized in 8 personae of different health professions, illustrating the
variety of individual learning experiences and didactic requirements of learners for a possible design
process. Each persona reflects an exemplary type of learner in the field of healthcare, representing
the usual framework of learning, learning media, didactic specialties as well as personal information
regarding age, gender, and practical experience.

The first persona reflects a 36-year-old nurse with a hospital named Anna H. with 10 years practical
experience, who is used to learning remotely in predetermined time slots who states previous negative
learning experiences. Preferred learning media are audio, reference material, speaking with experts as
well as collaborative tasks. Anna has didactic specialties in a preferred exchange with colleagues as
well as reservations about digital education programmes. Furthermore, interdisciplinarity regarding
health education is challenging for Anna.

Another persona is a 25-year-old-nursing trainee named Sarah R. with 1-year practical experience.
She is used to learning continuously and remotely and has negative previous learning experiences
as well. Preferred learning material are interactive tasks with practice examples, images and videos,
reference material and summaries and further collaborative tasks. Didactic specialties for Sarah are a
focus on the exchange with colleagues, desired reviews of learning outcomes and the appreciation of
these outcomes. Interdisciplinarity is a desired specialty for this persona as well.

Yvonne S., a 42-year-old patient service health professional with 4 years in practice, tends to learn
remotely in a short and efficient way and further has previous negative learning experiences. She likes
to learn by doing practical tasks and practice-oriented topics. Regarding didactical specialties, the
exchange with colleagues has a high priority for her, too. Learning is a desired way to solve problems
and practical and professionally relevant content is important as well as interdisciplinarity.

Pierre G. is a 31-year-old physician with 4 years practical experience who prefers to learn during
working times. He learns continuously and reports negative previous working experiences. Clear
images and videos, flashcards, reference material and summaries as well as references to medical
guidelines are preferred materials. Existing digital learning experience and interdisciplinarity as a
challenge can be noted as didactic specialties.

Another persona is 29-year-old physiotherapist André P with 7 years in practice, who prefers to
learn remotely, continuously and in weekend seminars and reports pre-vious negative experiences.
Preferred learning materials are texts, practice examples, reference material and summaries as well as
questions for reflexion. As didactic spe-cialties, existing digital learning experiences, a priority for the
exchange with colleagues as well as desired interdisciplinarity is desired.

Sandra N., a 37-year-old nurse in a nursing home is another persona with extended practical
experience (15 years) , who tends to learn remotely. She prefers short and effi-cient learning sessions
and reports neutral learning experiences. The learning process is preferably supported by practical
and collaborative tasks and operation guidelines. Sandra reports practical, professionally relevant, and
realistic content as a didactic spe-cialty. She also desires learning to be a matter of problem-solving
and implementing interdisciplinarity.

Another persona is Mara B., a 56-year-old nurse with 25 years practical experience in a mobile
nursing service. She learns remotely, shortly, and efficiently and reports positive previous learning
experiences. The learning process is optimally presented, when it is by practical tasks, images, and
videos as well as instructions to copy. Specialties are the priority of the exchange with colleagues, a
realistic and practical relevance as well as the mobile availability of learning content.

The last persona is Heike S., a 51-year-old facility manager in a nursing home with 8 years in
practice. She also tends to learn remotely, shortly, and efficiently and reports both positive and negative
learning experiences. She likes interactive tasks, images, and videos as well as instructions to copy as
learning material. For didactic specialties, there are reservations about digital educational programmes
and a preference for realistic, practical, and professional relevance of learning content. Thematic
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specialties according to the collaborative work with care sciences as well as quotes of the focus group
interviews supplement each persona report as well (see attached ??SM2: Didactic personae).

4. Discussion

The eight participative focus group interviews contribute to a detailed under-standing of the
previous learning experiences, preferences as well as difficulties in reception and implementation of
further education in German healthcare everyday work. These distinctive features of learning be-
haviour among health professions in comparison to didactic literature are further examined to develop
an understanding of various healthcare learner features as a foundation for needs-based learning
material and suggestions for structural promotion of efficient learning experiences in healthcare further
education.

Regarding previous learning experiences the negative connotation of learning among this sample
of health professions is noticeable (60 mentions). Negative associations concern the time intensity
besides challenging work life, redundancies in further education material, unstructured further edu-
cation material, non-practical or non-activating education formats, stress due to masses of learning
content as well as overload regarding priorisation for competence validation. However, for an enjoy-
able, successful, and sustainable learning experience, a positive attitude towards learning objects or
learning in general may be crucial, suggesting a general need to support learning motivation and the
restructuring of further education among health professions not only in Germany [43, 44]. On the other
hand, a positive attitude towards learning is reflected in 30 mentions among health professions. The
character of these learning attitudes, reflecting personal enrichment and flow through new knowledge,
cooperation with colleagues, practical or otherwise exciting topics as well as the successful application
of knowledge for medical routines may be hints for enhancing the intrinsic learning motivation of
health professions as a key quality to promote self-regulated learning and continued autonomous
further education [ 6, 15, 19, 20].

Concerning previous seminar and further education experiences, it is prominent that the in-
terviewed health professions report few experiences with blended learning formats (5 mentions) or
e-learning formats (3 mentions) in comparison to presence formats (27 mentions). More than a few
participants even report reservations about the online format (11 mentions), addressing problems like
concentration issues in longer digital seminars, insufficient memory performance due to situationally
remote content, lacking commitment due to reduced social control and possible interfering distur-
bances in the environment of the e-learner. This attitude and lack of remote learning experience might
impede efficient further education and knowledge implementation in the light of rising challenges for
healthcare professions, e.g. information overload in clinical environments, lack of interprofessional
exchange and time and personnel resource scarcity [6, 45]. Digital education formats do have advan-
tages to address these challenges, making further education more accessible, flexible and time and
cost-efficient in healthcare [6] he general procurement of information on the contrary is preferably
digital yet (28 mentions) in comparison to analogue procurement of information (6 mentions). This
is comparable to the learning experiences from other healthcare professions that have already been
examined in other studies [46, 47]. In order to promote digital education formats by raising individual
motivation for accustomed learning in and around the workplace, it seems reasonable to integrate the
preferred quality of asking colleagues for information procurement (45 mentions) into the learning
material to meet the learning preferences of healthcare professions, to amplify identification and the
actual continued usage of the learning material as well as to facilitate the shift from analogue learning
habits to digital ones for all types of health professions [17, 48, 49].

Another prominent specialty shown by the focus interviews in this study is the quantity of
requests regarding the design, structuring, and didactical features of (154 mentions). It can be demon-
strated that the target group of health professions does have a lively interest in the co-design of their
learning process, indicating the acceptability of a participative procedure of further education develop-
ment. This may constitute a good foundation for self-directed learning among health professions in
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general and an acceptability and usability of digital education material developed for these profes-
sions, supported by constructivist learning theories [15, 50].Along the requests a variety of preferred
multimedia learning objects are evident, regarding the transparent structure of a learning platform (7
mentions), practical tasks to internalize medical processes and empathize with residents and patients
as well as interactive tasks (14 mentions; 10 mentions). Moreover, the request of documents (11
mentions) for reference, audio formats (10 mentions) and learning performance checks (4 mentions) are
mentioned. These various didactic needs may reflect the initial suggestion of a need for individualized
learning recommendations to keep health professions motivated with demand-oriented, multimedia
learning material in their self-directed learning experience [7, 21, 25]. Within the domain “information
procurement” it is noteworthy among health professions participating, that this process is preferably
digital. Health professions do inform themselves regarding uncertain workflows or situations via
clinical websites or other evidence-based digital tools and therefore in an efficient way (28 mentions)
[13, 51, 52]. This appears beneficial concerning the immediacy of this way of information procurement
and possible rapid problem solving in the situation due to access to updated, evidence-based knowl-
edge [6]. However, most of the participants report asking colleagues to procure new information in
and around daily work situations (45 mentions). This has been presented as valuable for both the
health profession itself and patients’ care, not only in terms of content-specific knowledge. In fact,
improved overall teamwork skills, a patient-centred focus, specific communication skills as well as
shared global values are examined along with the exchange with colleagues in healthcare, especially
among interprofessional ones [53]. Conveying the social aspect of information procurement when
designing learning material might therefore additionally support individual competencies of health
professions beneficial for patients care quality [54].

Although this appears beneficial due to the reciprocal social support and exchange of experi-
ences, possible interpersonal conflicts might cause a gap between the procurement and the actual
implementation of gathered health-related knowledge in the daily work lives of health professions
participating (25 mentions). Regarding the knowledge implementation, more than a few participants
report experiencing conflicts with colleagues when trying to implement new workflows or suggest
updated health-related information after attending seminars or after the acquisition of new evidence-
based knowledge (25 mentions). This is mainly reported due to hierarchical structures and prior work
experience, established working standards, which are refused to breach, or individual accustomed
working preferences, which may be hard to address for optimization. In other health-related studies
and institutions, these conflicts are reported linked to updated knowledge, hierarchical structures,
a challenging work environment and personal experiences of personnel [55, 56]. The nature of this
conflictual process is examined in fundamental learning and organizational-psychological theories
as well, referring to the importance of the co-creation of cultural knowledge in health organizations
[6,50]. Cognitivist knowledge theories try to represent and model processes into schematic solutions,
trying to represent generic information structures and workflows based on information processing
and logical reasoning [50, 57]. Constructivist theories are referring to a non-universal understanding of
knowledge, which is individually or systemically built and influenced by the experiences, the values
and the current perception of the persons perceiving it. The information then is “true” when it is
confirmed through its applicability and functionality. In this context, constructivists refer to explicit
(or factual) and tacit knowledge; latter requires practice and is rather acted out than actively held
conscious [50, 58]. Transferring explicit knowledge into actable, tacit knowledge e.g. workflows require
time and cognitive capability resources, which are utilized to capacity in health-related working fields
[59]. It can be challenging for healthcare professions to integrate derived knowledge from seminars
etc. into the established of cumulated organizational experiences and relations, organizational time
or personal resources, history of the resident or patient as well as prior interpersonal collaboration
experiences [6, 50, 60]. This may ex-plain the conflicts or non-compliance of colleagues reported by the
surveyed professions, referring to mentions of time famine (8 mentions) and a limited applicability (4
mentions) of knowledge given the circumstances in the institution. Reported strategies to cope with
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these barriers are finding allies to implement new knowledge (4 mentions) as well as the open-minded
exchange with colleagues (13 mentions). Within constructivist learning theories, this collaborative
exchange has been described in terms of constructing a new, common knowledge culture, fusioning
existing values, prior experiences to cultivate process-enriching knowledge and reflection structures
[50, 61]. However, an overall negative assessment of knowledge implementation is prominent among
the surveyed health professions (40 mentions), putting the practical use of individual learning for
some of these health professions for their working life and patients in doubt. Structural support needs
e.g by the care or clinical institution or legislators in medical and care training for the implementation
of new knowledge and optimizing workflows are revealed to facilitate interprofessional and overall
collaboration among health colleagues as well as the cultivation of a common ground of updated
knowledge and problem-solving within a hierarchical and resource-consuming working field [50, 60,
62].

Speaking of institutional circumstances of learning, it is shown that requested, but not existing
peace and quiet as well as time pressure at the workplace are mentioned, demonstrating a possible
non-optimal learning environment for at least a few health professions participating. Non-optimal
further education conditions are reported by healthcare workers in other samples as well [59, 62,
63]. An optimal health workplace could provide marked out times and places for learning and
individual process reflection, activating workspace leaders with challenging questions as well as the
empowerment of personnel in terms of collaboration and participation within working structures
[62, 64, 65]. Besides these structural improvements, implications for the design of learning material
result in short learning units, a decentralized presentation and guided, structured learning material
to guarantee the fit of the learning formats in challenging daily work routines [6]. Various needs of
mostly practice-oriented formats (12 subcategories) are evident in this study, indicating a necessity
for a needs-sensitive learning platform to include the variety of format requests in an economical
way. Mostly it is to recommend developing practical tasks and storytelling (19 mentions) as well as
summarizing formats (22 mentions) to meet these needs [64].

There might be limitations to the procedure in this study that might restrict the results and
their scientific applicability. Although the focus group method is a widely established method in
health-related research and can stimulate described common knowledge in constructivist matter, it
might be possible that participants influence each other’s opinion or are influenced by the guidance of
the moderator itself [38, 65, 66]. Group dynamics like relational experiences, invisible social hierarchies
or a minority status in an opinion may hereinafter impede sharing the genuine contribution to the
group due to social desirability matters. The moderator itself can bias the natural dynamic of the group
and lead the discussion explicitly or implicitly into a desired direction [38, 66]. By adhering to the
semi-structured interview guide, this previously known risk appears minimized. The following used
persona method is a widely used standard method to communicate needs in user-centered design.
However, personae cannot be verified or falsified, indicating a limited validity [67]. Importances
of certain personae for a sample cannot be weighted and it cannot be illustrated, if there are users
“between” the personae, indicating a possible greater variability then among given archetypal types.
The dimensionality of a persona is another weakness, indicating a lower probability of this actual user
type among all possible users with rising features describing it and required multivariate correlations
to assess the accuracy of this various features, which are not made due to a large statistical outlay. In
practical matters, there are limitations linked to the interpreter’s associations of the personae, possibly
biased by personal experience and context, and resulting in a subjective conclusion [67].

However, the planned construction of a variety-sensitive recommender system based on stepwise
integrated user interaction data might help users build learning paths according to their individual
preferences and learning experiences and therefore provide additional customization and variability
to the underlying archetypical personae characteristics in the further course of the project.
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5. Conclusions

The DEDHI-Framework as well as health-related, participative design studies have already
initiated the applicability of the needs analysis within focus group interviews as well as the persona
method to represent user- and learning specificities and to design digital education material [68, 70,
71, 72]. It can be illustrated that healthcare professions of the surveyed institutions prefer to learn
with practical or interactive tasks in various multimedia formats. Interprofessional and collegial
exchange is the main source for applicable information and reservations against digital education
formats are visible. The demonstrated needs for user-centred and decentralized learning are reflected
in other samples of health institutions and health professions as well [56, 62]. A representativity of the
presented user data and an added value to the understanding of learning needs of health professions
in German healthcare institutions is therefore given. It is further suggested that individual further
education in healthcare needs to be systematically supported, preferably by colleagues, instructors and
on the organizational level and barriers of implementation need to be identified to cultivate a positive
explicit and tacit learning environment, in which all interprofessional elements of a health institution
can provide optimal healthcare work collaboratively and up to the latest state of science [6, 62]. In this
study, the closeness to application is given by the participating consortia partners B and GH so that a
room is provided for questioning existing further education structures. For implementation of this
findings, the resulting archetypical personae and gathered learning experiences as well as needs from
the surveyed health professions form the basis for the development of prototypical learning units for
the subproject of the MINDED-Ruhr consortia project MR_UWH “Development and preparation of
individual learning content using the example of challenging behavior of people living with dementia”,
ensuring a user-centred design of specific learning units as well as adaptive learning paths supported
by Al for the facilitation of individual further education in German healthcare.
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6. (SM1)

The following table represents the participant demographic data of the surveyed health profes-
sions.
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Table 2. Demographic data of the participants of 8 focus groups

Group Total (n)
Age

18-24 6
25-34 14
35-44 3
45-54 3
55-64 7
Gender

female 24
male 10
diverse -

Professional qualification

University degree 8
Professional-operational degree 1
Professional-educational degree 9
No degree 5
Other degree 1

Employment status

In training 9
Employed 25
Self-employed -
Civil servant -
Other -

Form of employment

Full-time 22
Part-time 10
Mini job 2
Parental leave or other leave of absence

Current profession
Physician

Student physician assistant
Physiotherapist

Nurse

Nursing assistant

Patient serving personnel
Additional caregiver
Facility manager

In training

\IQJQJNH:QJNN

Experience in professional practice (by years)

1-4 18
5-10 11
11-15 -
16-20 1
20+ 4

Total (N) 34
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The following figures display the didactic personae, derived from the needs and preferences of

the surveyed health professions.

Anna Hegeler

‘ Hospital nurse ‘

That's how I learn

9 ©

S

Anywhere Thematically adapted length

36 years old Predefined time periods

[o

el Learning media

* Audio
* Reference material

In the profession for 10 + Dialogue between experts

years + Collaborative tasks
Quote Specialties
"Primarily ask your
colleagues, you ask a + Exchange with colleagues is very important
senior colleague,

* Reservations against digital education

where you simply « Interdisciplinarity is a challenge

know that they have
very good specialist
knowledge, also
many years of
experience"

Foto: pixabay.de

Figure Al. Persona 1 - Anna H.
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Sarak Roggi

‘ Nursing trainee ‘

That's how I learn

9 ©

Remotely Continously

25years old

2

female

Learning media

Interactive tasks with practice examples
Pictures and Videos

Reference material and conclusions
Collaborative tasks

In the profession for 1
year

Quote ialti

"..sometimes when
you want to try
something new and
maybe don't
announce it in
advance, but do it
because it just fits the
situation and then
afterwards you are
asked what you
messed up, so to
speak, just because
you tried something
different.."

Exchange with colleagues is very important
Learning checks are desired

Appreciation is improtant
Interdisciplinarity is desired

Foto: pixabay.de

Figure A2. Persona 2 - Sarah R.

Vvonne Scholz

‘ Patient service ‘

That's how | learn

9 ©

Remotely Short and efficiently
42 years old
e Learning media
e

@ « Practical tasks
= ‘ « Pracitcal Topics
In the profession for 4
years
Quote jalti
"Or you just ask
everyone: Tell me, « Exchange with colleagues is very important
have you heard this « Learning is desired for problem-solving
before? What's that * Practice-relevant content is important
like?" « Interdisciplinarity is desired

Foto: pixabay.de

Figure A3. Persona 3 - Yvonne S.
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Pierre Gomez

‘ Physician ‘

That's how | learn

Y O

During working hours Continously

Learning media

« Organised pictures and videos

* Flashcards

In the profession for 4 * Reference material and summaries
years * Reference to guidelines

Quote ialti

"..s0 the structured
acquisition, this
cramming through of
certain things/there's
not so much fun.”

» Digital learning experience available
« Interdisciplinarity as a challenge

Foto: pixabay.de

Figure A4. Persona 4 - Pierre G.

André Papadopoulos

‘ Physiotherapist ‘

That's how | learn

9 ©

29 years old

Remotely Continously
Weekend seminars

Learning media

Texts

Practical examples

Reference material and summaries
Reflection tasks

In the profession for 7
years

Quote

,But you just have to
give ita go”

Digital learning experience available
Exchange with colleagues is very important
Interdisciplinarity desired

Foto: pixabay.de

Figure A5. Persona 5 - André P.
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Sandra Nowak

Nursing specialist in
a retirement home

That's how | learn

9 ©

Short and efficiently

Remotely

37 years old Quietness

Learning media

« Practical exercises
« Collaborative tasks
* Practical guidelines

In the profession for 15
years

Quote pecialti

"Yes, how we can deal
with people who don't .
want to be looked .
after at all or, for 0
example, don't want o
to be showered or
washed at all"

Practical content is important
Closeness to reality and practical relevance
Learning is desired directly for problem solving
Interdisciplinarity is desired

Foto: pixabay.de

Figure A6. Persona 6 - Sandra N.

Mara Baf

Nursing specialist
Mobile care service

That's how I learn

9 ©

Short and efficiently

Remotely
56 years old

Learning media

* Practical exercises
* Pictures and Videos
« Instructions to copy

In the profession for 25
years

Quote pecialti

"..but more like, yes,
sometimes it's
stressful to learn, you
kind of put yourself
under pressure and
are stressed and

easily irritable..."

Exchange with colleagues is important
Closeness to reality and practical relevance
Mobile access of learning material

Foto: pixabay.de

Figure A7. Persona 7 - Mara B.
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#Heike Sato

Housekeeper

That's how | learn

9 ©

Remotely Short and efficiently

S

51 years old

[o

varmelle Learning media

* Practical exercises

* Pictures and Videos

In the profession for 8 + Instructions to copy
years

Quote

"The best you can do
is flee in an « Reservations about digital training
emergency." + Closeness to reality and practical relevance
* Practical professional content is important

o

Foto: pixabay.de

Figure A8. Persona 8 - Heike S.
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