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Abstract  

The integration of separate service systems, digitalisation, demographic changes, and staff shortages has 
increased the need for systematic and flexible skills development in social and health care services. In 
today’s working life, learning and development take place in ecosystems. This study aimed to evaluate 
and identify differences between students’ self-assessed competences and their beliefs about the im-
portance of competence areas before and after professional specialisation education (PSE). The research 
questions were: 1) Was there any difference in students’ self-evaluated level of multidisciplinary compe-
tences before and after professional specialisation education? 2) Based on students’ self-evaluations, was 
there any difference between the multidisciplinary competences they considered important before and 
after professional specialisation education? 

Analysis of variance (ANOVA) test and paired t-tests were used to examine the differences in the subjects’ 
spontaneous responses about whether they had experienced a change in their competences after under-
taking specialisation education. In the initial survey (N = 274), the student respondent group was 180, and 
the total number of student pairs was 65. The initial and final measurements of the 65 students who 
responded to the follow-up survey were therefore comparable. Four-point Likert scales were used in the 
questionnaires. The modified questionnaire was designed so that students answered each of the compe-
tences at two levels from their own perspectives. 

First, they described how important the acquisition of the skills described in this sentence would be for 
their own professional competence. Then, they assessed their current level of competence in relation to 
the sentence in question. There were no statistical differences (p>0.05) between measurements taken 
before and after education in most of the qualification statements describing importance. There were 
statistical differences (p<0.05) between the initial (before education) and post-training measurements 
(after education) for all statements describing self-assessment competences. According to this study, even 
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micro-credentials promoted learning. In learning, ecosystem and perceived importance support the level 
of digital maturity of organisations. 

Keywords: professional specialisation education, ecosystem, health informatics, lifelong learning

Introduction 

Globally, digital technology is transforming society, 
including health care [1]. Service integration, digi-
talisation, demographic changes, and staff short-
ages have increased the need for systematic and 
flexible skills development in health and social care 
(HSC) services [2,3,4]. The European framework for 
health information governance provides guidelines 
and European values for how health systems and 
public health interventions can be used effectively 
and safely. To improve empowerment via digital 
health, professionals with advanced skills are re-
quired. [1] The rise of artificial intelligence further 
demands new skills from professionals [5,6]. 

Service design brings a new perspective to the de-
velopment of HSC services. Service design requires 
the participation of HSC professionals in the service 
design process. [7] Service design requires multidis-
ciplinary cooperation and a holistic understanding 
of the context. Many perspectives need to be con-
sidered, such as regulations and evidence-based 
practices. [8] Technology brings added value and 
convenience to health care. It supports user en-
gagement and self-care, even if the technology is 
seen as complex and challenging. There need to be 
adequate conditions for the use of technology, to 
help both health professionals and patients. [9] The 
International Medical Informatics Association's 
(IMIA) recommendations for biomedical and health 
informatics education [10] and national [11] com-
petence descriptions and curricula work are based 
on today’s work needs and future development 
aims [12]. 

Lifelong learning (LL) is often defined as a process 
encompassing all learning activities with the aim of 
improving and updating knowledge and compe-
tences [13,14,15]. e-learning interventions for 
nurses can enhance their LL and lower the thresh-
old for continued study. e-learning can have an im-
pact on learning outcomes and foster positive atti-
tudes among students. The effectiveness of e-
learning interventions with regard to changes in 
practices remains unknown. [16,17] LL can be per-
ceived from societal and systemic perspectives. LL 
is a political concept integral to systemic frame-
works promoting economic growth, skill develop-
ment and educational alignment with labour mar-
ket demands. It enables organisational renewal and 
strategic management. Learning in workplaces 
transcends individual development to encompass 
the entire community as a learning ecosystem. [18] 
Organisational culture affects professionals' com-
mitment to continued professional development 
[15]. While the need for continuous learning varies 
across professional contexts, concerns regarding 
the impact of professional specialisation pro-
grammes are not confined to specific sectors [19]. 
Future professional competences are created in 
learning ecosystems [20]. 

Professional development in adult education re-
quires curiosity, self-awareness, and an under-
standing of the importance of competences. Educa-
tors should consider factors affecting professional 
development and create effective learning experi-
ences that aim to develop complex skills. [21] It is 
important to analyse adult students' learning 
needs, interests, attitudes, and inclinations. Net-
worked learning for adults provides opportunities 
within diverse ecosystems, fostering networking, 
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collaborative learning, and expertise renewal. Indi-
viduals can enhance their competence both profes-
sionally and personally. [22] In dynamic learning en-
vironments, adult learners must prioritise 
information literacy, needs-oriented and ecosys-
tem-focused approaches, and measurable compe-
tence outcomes [20]. Meaningful learning goals, 
perceived competence, and learning autonomy are 
key to goal achievement [23]. 

In Finland, the Digivisio 2030 project, a collabora-
tion among higher education institutions, aims to 
create an ecosystem offering flexible study and em-
ployment opportunities. This allows students to ap-
ply their skills during their studies. The project 
seeks to improve Finnish higher education stand-
ards [24] and increase educational flexibility 
through legislative reforms [25]. 

In Finland, there is a tradition of 30-credit profes-
sional specialisation education (PSE) rated at EQF 
level 6 [26]. Fourteen universities of applied 

sciences jointly developed a PSE to update work 
competences [14,27,28]. The PSE, ‘Multidiscipli-
nary competences in the development of digitalisa-
tion in social and health care’, focused on enhanc-
ing digital competences in information 
management, digital services, and service design. It 
also provided training on the use and development 
of digital services in the HSC sector, aiming to at-
tract professionals from diverse sectors. [29,30] 
The PSE comprised of mandatory and optional cur-
riculum units (Table 1), aligning with nationally de-
fined standards for digitalised HSC services [11], un-
derlining the need for embedded digital literacy 
[31] to improve competences in digital HSC. 

The structure of this PSE is presented in Table 1. The 
learning outcomes of each curriculum unit were ex-
pressed as competence sentences in the question-
naire (Annex 1). The education also incorporated a 
work–life-oriented development task, which ap-
plied the service design process and methodologies 
to address real-life workplace challenges [32].

Table 1. Curriculum units in multidisciplinary professional specialisation education for digital health and 
social care service development. 

Mandatory studies 15 credits 
Work-life oriented Development work 10 credits Service Design 5 credits 

Health and social care digital services and informatics competence 10 credits. 
Students can choose 5 two-credit modules/curriculum units from a total of 8 curriculum units. 

Client-oriented Digital Service Competence in 
Health and Social Care 2 credits 

Societal Competence in Digital Health and Social 
Care Services 2 credits 

Online Interaction 2 credits Online Guiding Competence 2 credits  
Ethical Competence 2 credits Informatics competence 2 credits 
Knowledge-based Management Competences 2 
credits 

Competence in Monitoring Health and Well-being 2 
credits 

Optional contents 5 credits 
In the optional studies, students can choose content related to the digitalisation of health and social care 

according to their interests. 
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Two pilot education were carried out during the 
project, concluding respectively in May 2022 and 
May 2023. Based on the experience gained from 
the pilots, a model was devised for the post-project 
execution of self-funded education. In this novel 
PSE, students are afforded the choice of undertak-
ing either comprehensive 30-credit course or ac-
quiring skills incrementally through the pursuit of 
individual curriculum units termed micro-creden-
tials. [30] 

Micro-credentials, denoting concise curriculum 
units centred on essential content or competen-
cies, serve as a collective term for abbreviated 
courses [33], facilitating the agile integration of 
new skills. As per the European Commission [34], 
these credentials advocate for adaptable, ongoing 
learning strategies, aiding learners in swiftly and 
flexibly acquiring and updating competences, 
thereby enabling the fusion of work and study for 
individuals with limited educational opportunities 
[35]. European Qualifications Frameworks (EQF) 
are recommended to ensure the assessment and 
recognition of learning outcomes [33, 34]. In HSC 
education, an interdisciplinary approach can afford 
a comprehensive understanding of digitalisation 
[35]. 

This research produces a new understanding of a 
PSE consisting of micro-credentials and offers in-
sight into the development of innovative learning 
ecosystems that encompass working life, education 
and adult learners and societal aspects. 

The aim of this study is to identify differences be-
tween students’ self-assessed competences and 
the importance of a particular competence areas 
before and after professional specialisation educa-
tion. The research questions are as follows:  

Was there any difference in students’ self-evalu-
ated level of multidisciplinary competences before 
and after the professional specialisation education? 

Based on students’ self-evaluations, was there any 
difference between the multidisciplinary compe-
tences they considered important before and after 
professional specialisation education?  

Materials and methods 

Data were collected from 274 students before 
(2021, 2022) and after (2022, 2023) education was 
delivered. In the initial survey, the total amount of 
students was (N = 274) and respondent group was 
(n = 180) in before measurement. The final survey 
was completed by 66 respondents, apart from one 
who did not complete the questionnaire. The total 
number of student pairs was therefore 65. The ini-
tial and final measurements of the 65 students who 
responded to the follow-up survey were therefore 
comparable. 

The questionnaire, developed in the UUDO project, 
was based on the nine areas of competence de-
scribed in earlier studies [11, 30]. It included four 
background questions, 61 Likert scale questions 
(Annex 1; scale: 1 = disagree, 2= partly disagree, 3= 
partly agree 4 = agree), and nine open-ended ques-
tions, one for each competence area. A revised 
questionnaire was developed, enabling students to 
evaluate each competence at two distinct levels 
from their personal perspective. First, they articu-
lated the significance of acquiring the skills deline-
ated in the statement for their professional compe-
tence (Annex 1). Then, they assessed their current 
competence level in relation to the statement in 
questions (Table 3). Open-ended responses are not 
included in this study. 

In this study, ANOVA tests were used for variance 
analyses and paired t-tests were used with a 5% 
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significance level [36] (table 3). The t-test detected 
the differences between the pre-training and post-
training measurements of the subject’s spontane-
ous responses regarding perceived changes in their 
competences [37]. A preceding study utilising the 
identical questionnaire [30] reported Cronbach’s al-
pha of 0.962 (n=126) for all results, a finding that 
was replicated in this study. SPSS 28.0 with a t-test 
was used to analyse the correlation between the 
perceived importance of the competence and the 
level of students’ current competence levels.  

Results  

In the paired t-test, the students’ group (n = 65) 
comprised 30 nurses, eight physiotherapists, 17 
bachelor of social services students and seven indi-
viduals from other disciplines, such as bioanalyst 
and management. The majority of the students (n = 
53) had over 10 years of working experience. Four 
students had five to 10 years of work experience, 
two students had four to five years and six had two 
to three years. The ANOVA test showed no signifi-
cant differences in the importance section, but 
there were differences in the competence section. 
In all variables, the t-test detected differences 
(p<0.05) between the pre-training and post-train-
ing measurements. (Table 3.) 

There were no statistical differences (p>0.05) be-
tween the measurements before and after educa-
tion in most of the qualification statements describ-
ing importance (Table 2 and Annex 1), except for 
the following statements: ‘I understand the 

different user profiles of electronic information use 
and the related responsibilities’ (mean difference 
0.74, p < 0.01), ‘I am aware of the key content of 
health and social care legislation from the perspec-
tive of my own work and can act accordingly’(mean 
difference -0,24, p<0,01), ‘In my work, I can base my 
decisions according to the principles of knowledge-
based management’ (mean difference -0,28, p< 
0,01); ‘I can propose solutions and present argu-
ments, and I know how to make related decisions 
and act accordingly’ (mean difference -0,24, p < 
0,01). The subjects did not change their opinions 
about the importance of the variable in question in 
their own fields and competences. This also shows 
that the respondents were aligned as control pairs 
in the t-test. Of the 61 importance questions, 58 
showed no statistical differences (Table 2 and An-
nex 1) which could be seen as small differences be-
tween the main groups. Small differences between 
the main groups shown in the last column of Table2 
and Annex 1. Table 2 is the summary of Annex 1 and 
it presents sum variables based on national Compe-
tence descriptions [11]. 

The competence of the research subjects that 
changed in the self-assessment was reflected in sta-
tistical t-test differences (p<0.05) between the ini-
tial (before education) and post-(after education) 
measurements for all competence statements (Ta-
ble 3). An increase in the mean differences for all 
variables was observed when comparing the initial 
and post-measurements, indicating that all re-
spondents perceived their competences to have 
improved during the education.
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Table 2. The difference between sum variables of the evaluated importance of the content before and 
after professional specialisation education. 

Competence group name and description Sum of  
Competence 
before 

Sum of 
Comptence 
after 

Difference  
(sum variable) 

Informatics Competence  32.6 33.14 0.06 
Interoperability of digital systems; information flow in information systems; Information management process; Document 
management process and practices; digital recording; roles and responsibilities in the use of information; information man-
agement; legislation; guidance and cooperation; data protection and security; cyber security 
Knowledge-based Management Competence 21.95 21.81 -0.02 
Concepts of knowledge management; Knowledge based decision making; Customer as a user of information; Evidence-based 
information in health and social welfare services; Secondary use of data; Self-assessment and continuous development of 
personal digital competencies in health and social welfare; Assessment and development of the work community's digital 
competencies in health and social welfare; Understanding the importance of development activities to the society 
Competence in Monitoring Health and Well-being 27.42 26.97 -0.06 
Basics of artificial intelligence; Introduction to sensory technology; Wearable technology; Tests and indicators related to 
monitoring; Interpretation and utilization of monitoring data; Robotics -In social and healthcare 
Client-oriented Digital Service Competence in Health and So-
cial Care 

29.95 29.08 0 

Social and health care service structures; The utilization of eHealth and eWelfare services; Various eHealth and eWelfare ser-
vice environments and tools; Citizen empowerment and person-centred health and social care in the welfare ecosystem; Digi-
tal service pathways; e-services and virtual reception; Accessibility of eHealth and eWelfare services; Cost awareness 
Ethical Competence 22.01 21.79 -0.04 
Main principles of ethics; Ethics in digital health and social welfare services; Ethical leadership and development in digitaliz-
ing health and social welfare services; The future work in the changing environment of health and social welfare; Ethics in 
research and development; Ethics of teaching and learning 
Online Interaction Competence 25.58 25.61 0.00 
Factors affecting online dialogue; Skills to plan successful online interaction situations; Skills to  
use various online interaction applications; Online etiquette 
Online Guiding Competence 28.18 27.13 -0.11 
Introduction to Person-centred guiding skills in a digital environment; Assessing customers’ IT skills; Designing a person-cen-
tred guiding in digital environment; Implementation a person-centred guiding in digital environment; Evaluation a person-
centred guiding in digital environment 
Societal Competence in Digital Health and Social Care Services 14.85 14.54 -0.08 
Promoting digital inclusion; Inequalities associated to technology: The social impact of technology 
Service design competence 18.75 18.76 0.00 
Carrying out a preliminary study; Gaining customer understanding; Customer experience; Generating ideas; Creativity; Con-
ceptualization; Prototyping; Service concept; Customer orientation; Service path; Maintenance session Touch point; Service 
innovation; Design thinking 
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Table 3. The difference between average mean of students’ (n = 65) self-evaluated current competences 
before and after professional specialisation education. 

Current Competence 
-Before (CCB)  
-After (CCA) 

CCB 
Mean Before 

CCA 
Mean After 

Difference in 
competence 
(n=65) 

Competence 
Paired t-test 
significance 

In Group 
Mean 
Difference 

ANOVA 
significance 
(n=65) 

Informatics Competence 
Compatible  3.11 3.60 0.49 0.000   
Accessible  2.83 3.60 0.77 0.000  
Mobility  2.74 3.46 0.72 0.000  
Records  3.29 3.65 0.36 0.000  
Profiles 2.92 3.55 0.63 0.000  
Legislation 3.08 3.60 0.52 0.000  
Reliability 3.29 3.71 0.42 0.000  
PrincGuide 2.42 3.40 0.99 0.000  
Protection 2.89 3.62 0.73 0.000  
Total 26.57 32.19 5.62   0.62 0.000 

Knowledge-based Management Competence 
Know Manage 2.80 3.57 0.77 0.000   
Terminology 2.11 3.12 1.01 0.000  
Decision Know 2.62 3.43 0.81 0.000  
Evidence 2.72 3.37 0.65 0.000  
Develope 2.83 3.58 0.75 0.000  
Clients Prod 2.86 3.57 0.71 0.000  
Total 15.94 20.64 4.70   0.78 0.000 

Competence in Monitoring Health and Well-being 
Adequacy 2.86 3.38 0.52 0.000   
Sensors 2.48 3.29 0.81 0.000  
Result Sens 2.43 3.20 0.77 0.000  
AI 2.52 3.51 0.99 0.000  
IoT 2.09 3.23 1.14 0.000  
Wearable 1.83 3.03 1.20 0.000  
Remote 2.62 3.40 0.78 0.000  
Robotics  2.05 3.43 1.38 0.000  
Total 18.88 26.47 7.59   0.95 0.000 

Client-oriented Digital Service Comptence in Health and Social Care 
Use Inform 3.18 3.71 0.53 0.000   
Clien Approp 2,77 3.51 0.74 0.000  
Use eTools 3.18 3.75 0.57 0.000  
Multidiscipl 3.31 3.77 0.46 0.000  
Client Center 3.54 3.77 0.23 0.013  
ePaths 2.82 3.58 0.76 0.000  
Assess 2.54 3.62 1.08 0.000  
Costs 2.82 3.57 0.75 0.000  
Total 24.16 29.28 5.12   0.64 0.000 

Ethical Competence 
Ethic Dilem 3.02 3.49 0.47 0.000   
Related Decis 3.11 3.46 0.35 0.000  
eEnviron 3.22 3.68 0.46 0.000  
Ethical Comp 2.88 3.43 0.55 0.000  
Analy AI Rob 2.06 3.11 1.05 0.000  
Ethic Manage 2.17 3.15 0.98 0.000  
Total 16.46 20.32 3.86   0.64 0.000 

Online Interaction Competence 
Interaction CCB 2.49 3.51 1.02 0.000   
Fact Affect CCB 2.71 3.62 0.91 0.000  
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Own Comp CCB 2.95 3.62 0.67 0.000  
Success Guid CCB 2.66 3.54 0.88 0.000  
Teams CCB 3.28 3.60 0.32 0.008  
Use Chat CCB 2.83 3.49 0.66 0.000  
SoMe CCB 2.18 3.49 1.31 0.000  
Total 19.10 24.87 5.77   0.82 0.000 
 Online Guiding Competence 
Desc eProcess CCB 2.51 3.32 0.81 0.000   
Clients Needs CCB 2.40 3.43 1.03 0.000  
Eval eSession CCB 2.37 3.49 1.12 0.000  
Copyright CCB 2.14 3.38 1.24 0.000  
Video CCB 2.14 3.23 1.09 0.000  
Audio CCB 2.06 3.34 1.28 0.000  
License CCB 1.82 3.02 1.20 0.000  
Assess Effect CCB 2.28 3.45 1.17 0.000  
Total 17.72 26.66 8.94   1.12 0.000 

Societal Competence in Digital Health and Social Care Services 
Inclusion CCB 2.74 3.63 0.89 0.000   
Inequalities CCB 2.58 3.66 1.08 0.000  
Aw Discrimi CCB 2.82 3.68 0.86 0.000  
Life CCB 2.97 3.69 0.72 0.000  
Total 11.11 14.66 3.55   0.89 0.000 
 Service Design Competence 
Key Concep SD CCB 2.23 3.71 1.48 0.000   
Tools Meth SD CCB 2.20 3.78 1.58 0.000  
Evalu SD Project CCB 2.11 3.72 1.61 0.000  
Multidiciplinary CCB 3.03 3.83 0.80 0.000  
Dev Bussin SD CCB 2.05 3.45 1.40 0.000  
Total 11.62 18.49 6.87   1.37 0.000 

 Total Sum 52.02  
 Total Mean 0.85  

 

Before the education, students assessed their ser-
vice design skills as weak, except for their ability to 
participate in multidisciplinary work, which was the 
most highly evaluated domain, with a mean of 3.83 
(Table 3). Students estimated that, their compe-
tence in service design strengthened the most, by a 
mean difference of 1.4–1.61. The biggest difference 
(Table 3) in the main group as a sum variable was in 
service design competence (1.37) and the smallest 
in informatics competence (0,62). The lowest mean 
(3.02) in competence level at the end of the educa-
tion was in ‘I can choose the correct licence for my 
guidance material’ and ‘I understand the meaning 
of licences.’ This is part of the competence area of 
online guiding.  

Discussion 

The aim of the study was to identify differences be-
tween students’ self-assessed competence and 
their opinions about the importance of a particular 
competence area before and after professional 
specialisation education (PSE). The results showed 
differences in students' self-evaluated level of mul-
tidisciplinary competences and a significant 
(p<0.05) difference in the importance of the almost 
all competences before and after the PSE.  

There were statistically significant differences 
(p<0.05) between all self-assessed competence 
statements before and after education (Table 3). 
After PSE the students estimated that their compe-
tences had strengthened in all nine competence 
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areas. Differences in the competence area with two 
credits curriculum units exhibited statistical signifi-
cance, indicating an increase in competence. (Table 
3.) Similar results were obtained in earlier studies 
[16,17]. 

The lower the self-evaluated competence level be-
fore the PSE, the more it increased after the educa-
tion.’ The students’ competence strengthened 
most in the service design competence area. Previ-
ous studies have shown that for adult learners, who 
work while studying, it is important that the con-
tent is relevant and directly used in their work 
[38,11,30]. In the present study, more than half of 
the students had worked for over 10 years, and 
nearly all worked in the health and social care (HSC) 
sector. Before their studies, they assessed their ser-
vice design skills as weak, except for their ability to 
participate in multidisciplinary work with the high-
est mean and according to the students’ estimates, 
their competence in service design strengthened 
the most (Table 3). Service design expertise is a new 
area of competence for HSC professionals, for 
which the PSE provided tools [30]. All students par-
ticipated in a five credit service design studies and 
completed a 10-credit development work using ser-
vice design methods [8]. Thus, each student’s PSE 
included 15 credits of study focused on service de-
sign methods in HSC context (Table 1). In develop-
ing HSC services, it is important that professionals 
are actively involved in the service design process 
[7]. It seems that students´ evaluation is based on 
how their needs are met in working life and also 
how they will acquire new knowledge for example 
in technology and service design (Table 2).  

One of the lowest means was in the competence 
area of monitoring health and well-being. Based on 
prior studies [9,16,17], the use of technology is 
challenging if users are unable to use it. Technology 
use should be supported in a personalised and 

targeted way; users should work with the chosen 
technology and be given time to learn how to use 
it. Based on the results of students’ self-evalua-
tions, there were few statistical differences (Table 
2) between the multidisciplinary competences that 
the students considered important before and after 
the PSE. Significant differences were found in only 
four self-evaluated competence sentences.  

The only topic that students considered more im-
portant after the education was ‘I understand the 
different user profiles of electronic information use 
and the related responsibilities’ (Annex 1). Students 
had a broad understanding of informatics-related 
security [30]. Even at the start of their education 
the students evaluated the importance of compe-
tencies high. 

The opportunity to utilise new skills depends on the 
digital maturity of the work organisation [20]. Adult 
learners’ inspiration for education is often strong 
for the things that are important to them. The im-
portance of competence themes [11,30] was rated 
as important or very important before the PSE [30]. 
The students’ interest factors in education and 
learning are in line with Utvær’s [23] study results. 
According to Lukianova [22], the educational pro-
cess includes learning processes, educational tech-
nologies and teachers with their specific tech-
niques, experience, and abilities [40]. Students are 
involved in the learning process with their own abil-
ities, interests, needs and goals [22]. 

The learning was supported by offering eight two-
credit curriculum units focusing on different digital-
isation topics, of which the students chose five (Ta-
ble 1). In addition, the students chose optional cur-
riculum units in the informatics competence areas 
[30]. A PSE can consist of micro credentials, which 
can be as small as two credits [32,33]. 
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It is important that those who participate in PSE 
commit to change and utilise their skills in working 
life, such as in the development of skills between 
different professionals and in cooperation, man-
agement, and reflective practices. For professionals 
to use the skills acquired in a specialisation educa-
tion in their work, the employer must support their 
continuous utilisation of skills and professional de-
velopment as they utilise their expertise in achiev-
ing the organisation’s missions and visions [21]. In 
this education, the competence areas were devel-
oping digital skills [10]. The results shows that the 
students' evaluated competence importance 
highly. According to Ramani et al. [21], a variety of 
skills are important to adult learners, obstacles to 
changes in their systems of working must be con-
sidered and the learning must be meaningfully tar-
geted from the perspective of working life. It is es-
sential to encourage reflection and tie studies to 
the practical social context of the participants. A 
strong belief in change and strategic commitments 
are more likely to lead to changes in work practices. 
[21] In this study, students already evaluated the 
importance of the competences very highly when 
they embarked on the PSE. 

For trained professionals, e-learning is an effective 
method of continuing education [40]. In Finland, 
there is a broad process of integration at different 
levels of education to effectively use digital tools to 
deliver educational products for different needs 
and at different EQF levels. The aim is to raise the 
level of Finnish higher education through a com-
mon educational ecosystem [24]. Currently, PSE in 
social and health care is described as EQF level 6. 
[27]. Based on this understanding, it is important to 
consider the possibility of describing the compe-
tences of PSE in social and health care at EQF level 
6 or 7, depending on the needs of the society. 

The researchers took measures to interpret these 
results as objectively as possible, despite their roles 
in the development of the PSE in question. This re-
search aimed to objectively shed light on both the 
successes of the education process and areas need-
ing improvement [41]. The questionnaire used in 
this study was purposeful, using categories and 
content from Tiainen et al. and the EQF 6 levels [11, 
42]. The same questionnaire was used before and 
after the PSE [30]. Quantitative data from the ques-
tionnaire were reported in this study. Our results 
are not from a representative sample, because they 
mainly reflect the opinions of the HSC professional 
specialisation education student participants as 
pairs (n = 65); however, these results indicate that 
students improved their competences during the 
PSE and evaluated the importance of the compe-
tences as high and at the same level before and af-
ter the PSE. In this study, the competences were 
contextualised to PSE. The questionnaire was eval-
uated using Cronbach’s alpha (0.962) in the pre-ed-
ucation measurement [30], and the reliability of the 
questionnaire was found to be good. 

This study and the measurement instrument were 
evaluated by the Human Sciences Ethics Committee 
of the Helsinki Region Universities of Applied Sci-
ences 14/2021. Good ethical research methods 
were followed in the implementation of the re-
search [42, 43]. Students were informed about the 
study and told that completing the questionnaire 
was voluntary. They were encouraged to partici-
pate because of the importance of the project, 
which may have affected the response rate and re-
sults. 

Conclusion 

In today’s working life, learning and development 
take place in ecosystems. Professionals become at-
tached to working life through factors that 
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motivate them and that are important to them ei-
ther from the perspective of career development or 
other goals that are attached to, for example, emo-
tional life. Often, personal importance is connected 
to the working life of an adult. When adult students 
enter professional specialisation education (PSE), 
they often consider the studies important. This re-
search showed that the topics of PSE under study 
were considered important and were assessed at a 
high level throughout the education. 

The competences identified as important in this 
study are relevant from a bidirectional develop-
ment perspective, encompassing both the em-
ployee and employer, as well as the organisation 
and the individual. This study suggests that micro-
credentials promoted the learning of adult learners. 
Learning should support and reinforce digitalisation 
in the workplace and organisational development 
in diverse learning ecosystems.  

Acknowledgements  

This study was part of the ‘Uusille urapoluille digiso-
teosaamisella’ (UUDO) project, or in English, ‘New 
career paths with digital skills in social and health 
care’. It was supported by funding from the Minis-
try of Education and Culture, project number 
OKM/316/522/2020. We would like to thank all the 
professional specialisation education teachers who 
contributed to the development of the question-
naire, helped with the data collection and recruited 
students to participate. We extend a special thanks 
to Leena Hinkkanen, who took part in developing 
the questionnaire. 

Conflicts of interest  

The authors declare no conflicts of interest. 

References 

[1] World Health Organization. Empowerment 
through digital health [Internet]. WHO; 2024 [cited 
20.1.2024]. Available from: 
https://www.who.int/europe/initiatives/empow-
erment-through-digital-health 

[2] Ahonen O, Rajalahti E, Tana J, Lejonqvist GB, Kin-
nunen UM, Saranto K. Developing digital health and 
welfare services in an international multidiscipli-
nary student team. In: Gundlapalli AV, Jaulent MC, 
Zhao D (eds). MEDINFO 2017: Precision Healthcare 
through Informatics. Studies in Health Technology 
and Informatics 2017, volume 245. p. 679–683. 
https://doi.org/10.3233/978-1-61499-830-3-679 

[3] Nummela O, Juujärvi S, Sinervo T. Competence 
needs of integrated care in the transition of health 
care and social services in Finland. International 

Journal of Care Coordination. 2019;22(1):36–45. 
https://doi.org/10.1177/2053434519828302 

[4] Rajalahti E, Heinonen J, Eloranta S, Ahonen O, 
Hinkkanen L, Tiainen M, Kinnunen UM. Multidisci-
plinary competences in informatics of educators in 
universities of applied sciences. FinJeHeW. 
2020;12(3):198–211. 
https://doi.org/10.23996/fjhw.91541 

[5] Värri AO. The impact of EU Digital Services Act 
and Digital Markets Act on health information sys-
tems. FinJeHeW. 2023;15(1):67–76. 
https://doi.org/10.23996/fjhw.122310 

[6] EUR-Lex. Proposal for a Regulation of the Euro-
pean Parliament and of the Council on the Euro-
pean Health Data Space. European Comission; 2022 
[cited 24.1.2024]. Available fom: https://eur-
lex.europa.eu/legal-con-
tent/EN/ALL/?uri=CELEX:52022PC0197  



    
SCIENTIFIC PAPERS 

 

 

27.5.2024    FinJeHeW 2024;16(2)  169 

[7] Alhonsuo M. Early phase of healthcare-related 
service design [Doctoral thesis]. Acta Electronica 
Universitatis Lapponiensis. University of Lapland; 
2021. https://urn.fi/URN:ISBN:978-952-337-296-2  

[8] Salmi A, Ahonen O, Pöyry-Lassila P. Crossing 
asymmetries in multistakeholder service design in 
integrated care. In: Pfannstiel MA, Brehmer N, 
Rasche C (eds). Service Design Practices for 
Healthcare Innovation. Springer, Cham; 2022. p. 
133–156. https://doi.org/10.1007/978-3-030-
87273-1_7 

[9] Carlqvist C, Hagerman H, Fellesson M, Ekstedt 
M, Hellström A. Health care professionals’ experi-
ences of how an eHealth application can function as 
a value-creating resource: A qualitative interview 
study. BMC Health Serv Res. 2021;21(1):1203. 
https://doi.org/10.1186/s12913-021-07232-3 

[10] Bichel-Findlay J, Koch S, Mantas J, Abdul SS, Al-
Shorbaji N, Ammenwerth E, et al. Recommenda-
tions of the International Medical Informatics Asso-
ciation (IMIA) on education in biomedical and 
health informatics: Second revision. Int J Med In-
form. 2023 Feb; 170:104908. 
https://doi.org/10.1016/j.ijmedinf.2022.104908 

[11] Tiainen M, Ahonen O, Hinkkanen L, Rajalahti E, 
Värri A. The definitions of health care and social 
welfare informatics competencies. FinJeHeW. 
2021;13(2):147–159. 
https://doi.org/10.23996/fjhw.100690 

[12] Van Laar E, van Deursen AJAM, Van Dijk JAGM, 
De Haan J. The relation between 21st-century skills 
and digital skills: A systematic literature review. 
Computers in Human Behavor 2017 July;72;577-
588. https://doi.org/10.1016/j.chb.2017.03.010 

[13] OECD. Continuous learning in working life in 
Finland, getting skills right. Paris: OECD Publishing; 
2020. https://doi.org/10.1787/2ffcffe6-en 

[14] Ward L, Gordon A, Kirkman A. Innovative and 
effective strategies for adult learners in the periop-
erative setting. AORN Journal. 2024 
Feb;119(2):120-133. 
https://doi.org/10.1002/aorn.14079 

[15] Mlambo M, Silén C, McGrath C. Lifelong learn-
ing, and nurses’ continuing professional develop-
ment, a metasynthesis of the literature. BMC Nurs. 
2021 Apr 14;20(1):62. 
https://doi.org/10.1186/s12912-021-00579-2 

[16] Kimura R, Matsunaga M, Barroga E, Hayashi N. 
Asynchronous e-learning with technology-enabled 
and enhanced training for continuing education of 
nurses: Ascoping review. BMC Med Educ. 2023 Jul 
13;23(1):505. https://doi.org/10.1186/s12909-
023-04477-w 

[17] Rouleau G, Gagnon M, Côté J, Payne-Gagnon J, 
Hudson E, Dubois C, Bouix-Picasso J. Effects of E-
Learning in a Continuing Education Context on 
Nursing Care: Systematic Review of Systematic 
Qualitative, Quantitative, and Mixed-Studies Re-
views. J Med Internet Res. 2019;21(10):e15118. 
https://doi.org/10.2196/15118 

[18] Ranki S, Ryky P, Santamäki I, Smidt H. Lifelong 
learning governance in the Nordic countries: A 
comparison towards a systemic approach. Sitra; 
2021. ISBN 978-952-347-208-2 (PDF). Available 
from: https://www.sitra.fi/en/publications/life-
long-learning-governance-in-the-nordic-countries-
a-comparison/  

[19] Juvonen S, Toiviainen H. Productive online in-
teractions for developing the impact of continuous 
learning. Scand J Educ Res. 2024 [published online 
30 Jan 2024]. 
https://doi.org/10.1080/00313831.2024.2308873 

[20] Sitra. Future skills are created in ecosystems. 
Description of the new skills system. Helsinki: Sitra; 
June 2022 [cited 20.1.2024]. Available from: 



    
SCIENTIFIC PAPERS 

 

 

27.5.2024    FinJeHeW 2024;16(2)  170 

https://media.sitra.fi/app/uploads/2022/05/sitra-
future-skills-are-created-in-ecosystems-sum-
mary.pdf 

[21] Ramani S, McMahonb G, Armstrongc E. Contin-
uing professional development to foster behaviour 
change: From principles to practice in health pro-
fessions education. Med Teach. 2019 
Sep;41(9):1045-1052. 
https://doi.org/10.1080/0142159X.2019.1615608 

[22] Lukianova L. Motivation factors of adult learn-
ing. The New Educational Review. 2018; 44(2):223–
229. https://doi.org/10.15804/tner.2016.44.2.18 

[23] Utvær KSB. Explaining health and social care 
students' experiences of meaningfulness in voca-
tional education: The importance of life goals, 
learning support, perceived competence, and au-
tonomous motivation. Scandinavian Journal of Ed-
ucational Research. 2013;58(6):639–658. 
https://doi.org/10.1080/00313831.2013.821086 

[24] Digivisio. Basic information on the Digivisio 
2030 programme. Digivisio; 2024 [cited 20.1.2024]. 
Available from: https://digivisio2030.fi/en/basic-in-
formation-on-the-digivisio-2030-programme/ 

[25] Ministry of Social Affairs and Health. Strategy 
for digitalisation and information management in 
healthcare and social welfare emphasises flexibility 
[press release]. Ministry of Social Affairs and 
Health; 1.12.2023 [cited 24.1.2024]. Available from: 
https://stm.fi/en/-/strategy-for-digitalisation-and-
information-management-in-healthcare-and-so-
cial-welfare-emphasises-flexibility 

[26] Europass. Description of the eight EQF levels 
[Internet]. European Union [cited 24.1.24]. Availa-
ble from: https://europass.europa.eu/en/descrip-
tion-eight-eqf-levels  

[27] Rauhala P, Urponen H. Selvitys korkeakoulujen 
erikoistumiskoulutuksista [English abstract]. Ope-
tus- ja kulttuuriministeriön julkaisuja 2019;17. 

Opetus- ja kulttuuriministeriö; 2019. 
http://urn.fi/URN:ISBN:978-952-263-639-3  

[28] Lähteinen S, Matthies AL. Research-based so-
cial work profession in the Finnish welfare state. In: 
Laging M, Žganec N (eds). Social work education in 
Europe: Traditions and transformations. European 
Social Work Education and Practice. Springer, 
Cham; 2021. p. 43–63. 
https://doi.org/10.1007/978-3-030-69701-3_3 

[29] Ahonen OM, Sanerma P, Heinonen J, Rauha A, 
Männistö M. Multidisciplinary students’ self-evalu-
ated competence at the beginning of studies in dig-
ital health and social care service professional spe-
cialisation education. FinJeHeW. 2023;15(1):23–39. 
https://doi.org/10.23996/fjhw.122719 

[30] Ahonen OM, Hinkkanen L, Id-Korhonen A, Kor-
honen R, Ruotsalainen AL, Sirviö T, Sanerma P, Vil-
janen J. Erikoistumiskoulutus pienistä osaamisko-
konaisuuksista: Monialainen osaaminen sosiaali- ja 
terveysalan digitalisaation kehittämisessä. In: Meri-
maa M, Alastalo M, Launikari M, Nurkka, P (eds). 
Oppija aktiivisena toimijana - Uudistavaa ja osallis-
tavaa korkeakoulupedagogiikkaa. Laurea-julkaisut 
205. Laurea ammattikorkeakoulu; 2023. p. 75-86. 
https://urn.fi/URN:ISBN:978-951-799-559-7  

[31] Martzoukou K, Luders ES, Mair J, Kostagiolas P, 
Johnson N, Work F, Fulton C. A cross-sectional study 
of discipline-based self-perceived digital literacy 
competences of nursing students. J Adv Nurs. 2024 
Feb;80(2):656–672. 
https://doi.org/10.1111/jan.15801 

[32] UNESCO. Digital credentialing: Implications for 
the recognition of learning across borders. UNESCO 
Education Sector.; 2018. 42 p. 
https://doi.org/10.54675/SABO8911 

[33] European Commission. Final report: A Euro-
pean approach to micro-credentials. Output of the 
Micro-credentials, Higher Education Consultation 



    
SCIENTIFIC PAPERS 

 

 

27.5.2024    FinJeHeW 2024;16(2)  171 

Group. European Commission; 2020. Available 
from: https://education.ec.europa.eu/sites/de-
fault/files/document-library-docs/european-ap-
proach-micro-credentials-higher-education-con-
sultation-group-output-final-report.pdf  

[34] European Comission. Reskilling and upskilling 
as a basis for increasing sustainability and employ-
ability, in the context of supporting economic re-
covery and social cohesion. European Comission; 
2020 [cited 20.1.2024]. Available from: 
https://www.consilium.europa.eu/me-
dia/44351/st08682-en20.pdf 

[35] Lima VV, de Otero Ribeiro EC, de Queiroz Pa-
dilha R, Mourthé Júnior CA. Desafios na educação 
de profissionais de Saúde: uma abordagem inter-
disciplinar e interprofessional [Challenges in the ed-
ucation of health professionals: An interdisciplinary 
and interprofessional approach]. Interface (Bo-
tucatu) 2018;22(Suppl 2). 
https://doi.org/10.1590/1807-57622017.0722 

[36] Metsämuuronen J. Tutkimuksen Tekemisen 
Perusteet Ihmistieteissä [E-book]. Opiskelijalaitos 
4th edition. Helsinki: International Methelp, 
Booky.fi; 2011. 

[37] Shier R. Statistics: 1.1 Paired t-tests. Mathe-
matics Learning Support Center; 2004 [cited 
20.1.2024]. Available from: www.statstu-
tor.ac.uk/resources/uploaded/paired-t-test.pdf 

[38] Sogunro OA. Motivating factors for adult learn-
ers in higher education. International Journal of 

Higher Education. 2015;4(1):22-37. 
https://doi.org/10.5430/ijhe.v4n1p22 

[39] Benner P. From novice to expert. American 
Journal of Nursing. 1982; 82(3):402–407. 
https://doi.org/10.1097/00000446-198282030-
00004 

[40] Nyman E, Pramila-Savukoski 1, Mikkonen K, 
Törmänen T, Juntunen J, Kuivila HM. Eija N, Sari PS, 
Kristina M, Tiina T, Jonna J, Heli-Maria K. The expe-
riences of health sciences students with hybrid 
learning in health sciences education - A qualitative 
study. Nurse Educ Today. 2024 Jan;132:106017. 
https://doi.org/10.1016/j.nedt.2023.106017 

[41] Byrne D. Research Ethics. Los Angeles, CA: 
SAGE Publications, Inc.; 2016.  

[42] Doody O, Noohan M. Nursing research ethics, 
guidance and application in practice. Br J Nurs. 2016 
Jul 28;25(14):803–7. 
https://doi.org/10.12968/bjon.2016.25.14.803 

[43] Tutkimuseettinen neuvottelukunta. Hyvä 
tieteellinen käytäntö ja sen loukkausepäilyjen käsit-
teleminen Suomessa [Responsible conduct of re-
search and procedures for handling allegations of 
misconduct in Finland]. Helsinki: Tutkimuseettinen 
neuvottelukunta; 2012 [cited 2024 February 4]. 
Available from: https://tenk.fi/sites/tenk.fi/fi-
les/HTK_ohje_2012.pdf. 

 

  



    
SCIENTIFIC PAPERS 

 

 

27.5.2024    FinJeHeW 2024;16(2)  172 

Appendix 

Annex 1. The difference between average mean of students’ (n = 65) self-evaluated Importance of the 
competence before (ICB) and after (ICA) professional specialisation education. 

Number of 
Question 

Importance of competence before (ICB) 
Importance of competence after (ICA) 

Mean  
ICB 

Mean  
ICA 

Difference 
Importance 
(n=65) 

Importance 
Paired 
t-test Sig 

Group 
Mean 
Difference 

Informatics Competence 

2.1.2 
I understand the principles of compatibility of in relation to 
my own work  3.80 3.76 -0.04 0.83 

 

2.1.1 
I understand the principles of accessibility, storing, saving, 
disclosure and ownership of electronic information 3.70 3.75 0.05 0.55 

2.1.3 
I understand the mobility of information in electronic infor-
mation systems 3.47 3.55 0.08 0.45 

2.1.4 
I can explain the importance and principles of keeping elec-
tronic records 3.80 3.77 -0.03 0.67 

2.1.5 
I understand the different user profiles of electronic infor-
mation use and the related responsibilities 2.92 3.64 0.72 0.0017 

2.1.6 

I am aware of the key content of health and social care legis-
lation from the perspective of my own work and can act ac-
cordingly 3.84 3.66 -0.18 0.04 

2.1.7 
I know how to critically assess the reliability of information 
sources 3.83 3.77 -0.06 0.45 

2.1.8 
I understand the special principles and methods of guid-
ance and cooperation in relation to informatics. 3.49 3.51 0.02 0.87 

2.1.9 

In my own work, I can apply the special features of data pro-
tection and data security in the informatics of health and so-
cial care 3.75 3.73 -0.02 0.85 

 Total 32.6 33.14 0.53   0.06 
Knowledge-based Management Competence 

2.2.1 
I can describe what is meant by ‘knowledge-based manage-
ment’ 3.67 3.69 0.02 0.87 

 

2.2.2 
I can describe the concepts, related concepts, value chain 
and terminology of knowledge-based management 3.32 3.32 0.00 1.00 

2.2.3 
In my work, I can base my decisions according to the princi-
ples of knowledge-based management 3.75 3.69 -0.06 0.45 

2.2.4 I can describe the principles of evidence-based activities 3.69 3.60 -0.09 0.28 

2.2.5 

I can collect, assess, analyse and use information collected in 
healthcare and social welfare for the purpose of developing 
my own work 3.78 3.73 -0.05 0.55 

2.2.6 
I can assess the role of clients in healthcare and social wel-
fare as producers and users of information 3.74 3.78 0.05 0.55 

 Total 21.95 21.81 -0.13   -0.02 

Competence in Monitoring Health and Well-being 

2.3.1 

I can assess and interpret the reliability and adequacy of in-
formation related to the monitoring of health and well-being 

3.77 3.49 -0.28 0.006 

 

2.3.2 

I can describe the different sensors and digital tests used to 
measure health and well-being, as well as their usability 3.37 3.34 -0.03 0.08 

2.3.3 
I can make use of the results of different types of sensors 
and digital tests that measure health and well-being 3.53 3.40 -0.13 0.21 

2.3.4 
I understand how AI (artificial intelligence) can be used in 
health and social care services 3.55 3.53 -0.02 0.89 

2.3.5 I understand the potential of IoT in clients’ self-management 3.35 3.32 -0.03 0.83 

2.3.6 
I know how to use and take advantage of wearable technol-
ogy in the care of individuals 3.00 3.13 0.13 0.31 

2.3.7 
I know how to use the solutions of remote healthcare in the 
treatment of clients 3.58 3.41 -0.17 0.12 

2.3.8 
I can explain the purposes of robotics in health and social 
care 3.27 3.35 0.08 0.56 

 
Total 27.42 26.97 -0.45   -0.06 
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Client-oriented Digital Service Competence in Health and Social Care 

2.4.1 
I can search for and use information related to health and 
social care legislation 3.69 3.81 0.12 0.10 

 

2.4.2 
I can help a client choose the appropriate electronic health 
and social care service 3.56 3.61 0.05 0.62 

2.4.3 
I can use electronic service environments and tools in my 
work 3.81 3.81 0.00 1.00 

2.4.4 
I understand the role of my professional group in multidisci-
plinary and client-oriented health and social care 3.78 3.86 0.08 0.30 

2.4.5 
I understand what is meant by placing the client at the cen-
tre of the service system 3.90 3.87 -0.03 0.62 

2.4.6 
I recognise and manage different electronic service e-paths 
of clients and the related tools 3.80 3.75 -0.05 0.50 

2.4.7 
I can assess different electronic services and digital appoint-
ments from the user’s perspective 3.68 3.67 -0.01 0.38 

2.4.8 
I understand factors affecting costs in the development of 
health and social care services 3.73 3.60 -0.13 0.26 

 
Total 29.95 29.98 0.03   0.00 

Ethical Competence 

2.5.1 
I recognise the existence of ethical dilemmas in the digital 
operating environment of health and social care services 3.72 3.73 0.01 0.85 

 

2.5.2 
I can propose solutions and present arguments, and I know 
how to make related decisions and act accordingly 3.88 3.64 -0.24 0.004 

2.5.3 
I can act professionally in a variety of interaction situations in 
digital operating environments 3.80 3.80 0.00 1.00 

2.5.4 
I can apply and assess professional ethical competences in 
different digital operating environments 3.73 3.66 -0.07 0.41 

2.5.5 
I can analyse special characteristics related to artificial intelli-
gence and robotics AI Rob 3.34 3.47 0.13 0.24 

2.5.6 
I can present ways to implement ethical and encouraging 
management in digital health and social care services 3.55 3.49 -0.06 0.63 

 
Total 22.01 21.79 -0.22   -0.04 

Online Interaction Competence 
2.6.1 I can describe the characteristics of online interaction 3.51 3.61 0.10 0.20  
2.6.2 I can analyse factors affecting online interaction 3.64 3.67 0.03 0.73 

2.6.3 
I can assess and analyse my own competence in online in-
teractions 3.68 3.69 0.01 0.85 

2.6.4 
I can plan, implement and assess a successful online guid-
ance situation 3.71 3.66 -0.05 0.58 

2.6.5 
I can make use of electronic environments in online interac-
tion, such as Zoom or Teams 3.86 3.80 -0.06 0.35 

2.6.6 I know how to use chat when providing guidance to a client 3.61 3.57 -0.04 0.62 

2.6.7 
I can assess and compare the use of social media (SoMe) 
applications in online professional interaction 3.58 3.61 0.03 0.74 

 
Total 25.58 25.61 0.03   0.00 

Online Guiding Competence 

2.7.1 I can describe the process of online guidance. e-process 3.46 3.40 -0.06 0.53  

2.7.2 
I can assess clients’ needs for online guidance and their IT 
competence 3.58 3.44 -0.14 0.13 

2.7.3 
I can plan, implement and evaluate an online guidance e-
session with a client 3.57 3.40 -0.17 0.08 

2.7.4 
I can prepare accessible guidance material for online use, 
taking into account copyright issues 3.64 3.53 -0.11 0.26 

2.7.5 
I can produce a video for online guidance in accordance with 
the accessibility instructions 3.49 3.46 -0.03 0.75 

2.7.6 
I can create an audio file for the purposes of providing guid-
ance to a client 3.43 3.37 -0.06 0.55 

2.7.7 
I can choose the correct license for my guidance material, 
and I understand the meaning of licenses 3.37 3.22 -0.15 0.17 

2.7.8 I can assess the effects of online guidance 3.65 3.49 -0.15 0.08 
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Total 28.18 27.31 -0.88   -0.11 

Societal Competence in Digital Health and Social Care Services 

2.8.1 

I can use my own role to promote the inclusion and opportu-
nities for participation of people in an increasingly technologi-
cal society 3.73 3.64 -0.09 0.27 

 

2.8.2 
I can analyse the inequalities taking place in society as a re-
sult of technological development 3.58 3.66 0.08 0.50 

 

2.8.3 

I understand the inequalities related to technological develop-
ment. I am aware of the discriminatory structures and prac-
tices related to technology 3.71 3.60 -0.11 0.30 

2.8.4 

I understand how the technological development of electronic 
health and social care services and society affect the well-be-
ing and everyday life of people 3.83 3.64 -0.19 0.06 

 
Total 14.85 14.54 -0.31   -0.08 

Service Design Competence 
2.9.1 I can define the key concepts of service design (SD) 3.71 3.74 0.03 0.72  

2.9.2 
I can use the tools and methods of SD in the development 
of the world of work 3.80 3.81 0.01 0.83 

2.9.3 I can plan, implement, and evaluate an SD project 3.75 3.73 -0.02 0.85 

2.9.4 
I can operate in multidisciplinary teams and bring my own 
competence to co-creation 3.89 3.87 -0.02 0.80 

2.9.5 
I can apply the possibilities of service design to the develop-
ment of business activities 3.60 3.62 0.02 0.88 

 
Total 18.75 18.76 0.02   0.00 

 
Total 
Sum 

97.17 
 

 
Total 
Mean 

1.59 
 

 


	Self-evaluated competences of multidisciplinary students before and after professional specialisation education in digital social and health care services
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References
	Appendix


