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Abstract

The importance of online teaching development as part of broader preparedness for uncertain and 
changing conditions has been acknowledged. Designing practical, collaborative, and safe learning 
environments is essential for achieving the desired educational outcomes of online communication 
competence training. This study examines students’ perceptions and assessments regarding the im-
plementation of online small-group practical exercises aimed at developing their communication 
competence. The study group comprised graduating dental students participating in the compulso-
ry course titled Dentist as a Leader in 2021 and 2022. Data were collected with an online question-
naire containing background questions, statements about exercises and open-ended questions. The 
data were analysed using descriptive methods and content analysis. The students’ assessments of 
their learning, mutual collaboration, and exercise arrangements were positive. Online practical ex-
ercises were perceived to be a functional way to organise communication competence training. The 
students suggested that the exercises could be carried out online also in the future. A close connec-
tion was found between perceptions of a constructive and encouraging learning atmosphere, safe 
and confidential collaboration during the exercises, and the students’ willingness to fully engage in 
them. Based on the students’ assessments, the study suggests that an intensive online course, even 
with a limited number of practical exercises, can support graduating students in enhancing their 
communication competence and encourage its continued development.
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Introduction 

Leadership is a key component of a dentist’s 
daily work as all dentists act as leaders in pa-
tient care situations (Fontana et al., 2017; Hanks 
et al., 2020; Koivumäki et al., 2021; Tuononen, 
2018). Some may also take on higher leadership 
positions or administrative roles. In addition, 
dentists are often simultaneously members of 
dental teams led by their superiors (Grocock, 
2020). In these positions, they engage in dis-
cussions, interviews, information sharing, ne-
gotiations, problem-solving, decision-making, 
and influencing others. All these activities are 
communicative – they are accomplished in 
interaction with others. Dentists interact both 
one-on-one, in groups of varying sizes, and 
with the entire work community (see Isotalus 
& Rajalahti, 2017). Therefore, it is essential that 
every dental student receives training in com-
munication competence, as it is an integral part 
of a dentist’s work and crucial for both person-
al and professional success. This is particularly 
important in healthcare and organisational set-
tings, where effective and appropriate commu-
nication is vital (Koivumäki et al., 2021; Morre-
ale et al., 2017; Tuononen et al., 2023). Hence, 
communication education plays a key role in 
preparing and supporting students for working 
life by encouraging awareness of and interest in 
leadership from a communication perspective 
(Field et al., 2017a; Larsson, 2017; Mikkola, 
2020; Wali, 2018). 

Interaction in work communities is increas-
ingly taking place in online environments, in 
addition to face-to-face contact. Therefore, it is 
essential to be prepared to work in technologi-
cally enabled ways and develop technology-me-
diated communication competence as one key 
element of workplace competencies (Eklund & 
Isotalus, 2024). Higher education should pro-
vide students with opportunities to enhance 

that competence by improving and evaluating 
modern learning environments, such as train-
ing communication competence online (Hattar 
et al., 2020). Since online teaching has become a 
fundamental part of the communication educa-
tion system, it requires research-based knowl-
edge regarding the educational results and suc-
cess of the used teaching methods (Eklund & 
Isotalus, 2024). However, the question is not 
just about teaching communication through 
technologies but also about teaching students 
how to utilise communication technologies as 
a meaningful shared space where participants 
are able to exchange information, express emo-
tions, and collaborate within relational net-
works (Laitinen, 2020; Niinivaara & Lehtonen, 
2023). Given that students in online learning 
environments often face challenges related to 
interaction and peer collaboration, it is essen-
tial to continuously develop and evaluate effec-
tive instructional methods for communication 
training in these settings (Hattar et al., 2020; 
Salarvand et al., 2023).

Moreover, recent global disruptions, such as the 
COVID-19 pandemic, have highlighted the im-
portance of developing online teaching as part 
of broader preparedness for education in un-
certain and rapidly changing conditions. On-
line teaching has already been widely studied, 
providing valuable insights into its pedagog-
ical potential and limitations (e.g., Eklund & 
Isotalus, 2024; Saqr et al., 2020; Sellnow-Rich-
mond et al., 2020). In turbulent contexts, com-
munication competence plays a crucial role, 
particularly during structural and functional 
reforms where communication practices are 
being reshaped (Kreps, 2025). Although we 
now have practical experience with online 
teaching and learning, there remains a need for 
research-based practices that effectively foster 
peer interaction among students (e.g., Horila 
& Raappana, 2023; Salarvand et al., 2023). Es-
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pecially in the development of communication 
competence, interaction often serves both as 
the object of learning and as a means through 
which learning occurs. This dual role is empha-
sised in contemporary learning theories, such 
as integrative pedagogy, which position interac-
tion as a central element in the learning process 
(Tynjälä et al., 2016). Moreover, students as fu-
ture professionals should be equipped with the 
skills to engage in meaningful interaction, even 
in times of uncertainty. 

Accordingly, this study examines graduating 
students’ perceptions and assessments of the 
online practical exercises which are integrated 
into a compulsory Dentist as a Leader course 
and carried out remotely on Zoom. The aim 
is to explore students’ perceptions and assess-
ments of their own development of communi-
cation competence, as well as their perceptions 
of the effectiveness of the peer collaboration 
and how the practical exercises functioned in 
an online learning environment. 

Theoretical background   

Although not all dental students apply for for-
mal leadership positions after graduation, their 
professional role inherently requires leadership 
in patient care situations, where interaction 
with the patient constitutes a central aspect of 
managing the situation and making clinical 
decisions. In addition, they are expected to 
contribute actively to their professional com-
munities (Grocock, 2020; Taipale et al., 2018). 
In these contexts, communication competence 
is essential, as it enables individuals to navi-
gate complex social situations and adapt be-
haviour appropriately to the context, the peo-
ple involved, and the goals of the interaction 
(Mikkola, 2020; Spitzberg 2013). Therefore, an 
understanding of the role and significance of 

competent communication provides a strong 
foundation for addressing the demands for 
effective interaction within professional tasks 
(Horila, 2020; Mikkola, 2020; Pihlainen et al., 
2015; Raappana & Horila, 2020). An essential 
objective of communication education is to fos-
ter awareness of communication competence as 
a fundamental aspect of every dentist’s profes-
sional competence. It is grounded in research, 
can be learned, and should be continuously de-
veloped (Hargie, 2006; Horila, 2020; Laajalahti, 
2014). 

To communicate competently across a variety of 
professional interactions, students need to have 
knowledge, skills, attitudes, and ethical under-
standing that enable them to engage appropri-
ately and effectively in diverse and unique com-
munication situations (Hargie, 2006; Spitzberg, 
2013). In the present study, communication 
competence is defined as a form of expertise 
that encompasses both observable behaviours, 
such as verbal and nonverbal actions, and the 
underlying attitudinal dimensions shaped by 
individual values and motivational factors. 
These dimensions are interrelated and require 
metacognitive skills to reflect on and evalu-
ate their effectiveness in relation to specific 
contexts, aims, or participants (Hargie, 2022; 
Laajalahti, 2014; Spitzberg & Cupach, 2002). 
Therefore, in dental education, it is important 
to actively involve students in the assessment 
process by encouraging them to take responsi-
bility for, for example, processing the feedback 
they receive through reflection and personal as-
sessment (Tonni et al., 2020).

Since communication competence is largely 
shaped and developed through social inter-
action, this study adopts the view that it can 
likewise be supported and enhanced through 
collaborative learning. This perspective aligns 
with the understanding of communicative 



95Hyvärinen & Tuononen

competence as a dynamic, evolving, and con-
text-dependent capability. It is shaped by each 
unique interaction and requires continuous de-
velopment, as it cannot be assumed to remain 
consistent across different situations. From this 
perspective, communication competence is not 
primarily understood as an individual skill, but 
as a collaboratively constructed and contin-
uously evolving capacity among participants 
in interactional situations (Horila, 2025). The 
concept of shared communication competence 
emphasises that competent communication is 
co-constructed, context-dependent, and de-
veloped through ongoing interaction, reflec-
tion, and collaboration (Horila, 2020; Horila 
& Valo, 2016; Mikkola, 2020; Spitzberg & Cu-
pach, 2002). Over time, participants can build 
a shared understanding and practice of compe-
tent communication, which involves mutual re-
sponsibility and requires metacognitive abilities 
to assess and improve the quality of interaction 
(Horila, 2025).

Previous research has shown that leadership 
courses integrated into undergraduate curric-
ula can significantly enhance dental students’ 
understanding of leadership, foster enthusiasm 
and curiosity, and increase their motivation to 
become effective leaders and competent com-
municators (D’Assunção et al., 2022; Kalender-
ian et al., 2010; Mota et al., 2018; Niemchick et 
al., 2017; Taichman et al., 2012; Tuononen et 
al., 2023; Victoroff et al., 2008; 2009). Organ-
ising a leadership course close to graduation 
has been found to be an ideal opportunity for 
dental students as they tend to be more open 
to learning non-clinical topics, such as com-
munication in managerial roles (D’Assunção et 
al., 2021). However, there is a need for courses 
specifically tailored to dental students, in which 
theoretical knowledge is integrated with prac-
tical training in communication (Wali, 2018; 
Wardman et al., 2017). Since dental students are 

being prepared for a clearly defined profession, 
integrating a working life perspective into the 
learning process was seen both necessary and 
well justified in the present study (see Isotalus 
et al., 2013). From the perspective of dental stu-
dents, communication competence stands out 
as the most critical resource for effective lead-
ership, collaboration within the work commu-
nity, and their own professional development 
(Tuononen et al., 2023). By guiding students to 
address competent communication specifically 
within these contexts, discipline focused edu-
cational programs can better prepare students 
for the realities of clinical practice and motivate 
them to continuously develop and refine their 
communication competence (Finnish Dental 
Association, 2020; Wardman et al., 2017). 

In dentistry, existing research indicates that stu-
dents’ awareness of both the required commu-
nication competence and their own abilities can 
be enhanced through interactive training meth-
ods, such as practical exercises with construc-
tive feedback and learning discussions in small 
groups, as well as self-reflective tasks (Ayn et al., 
2020; Burkert et al., 2021; Nurash et al., 2020). 
Similar findings have been reported in studies 
concerning online education. It has been in-
dicated, based on students’ perceptions, that 
integrating practical simulation exercises with 
actors and an online theory module improved 
dental students’ assessment of their commu-
nication skills (Grötz et al., 2023). A longitu-
dinal study based on student surveys reported 
improvements in students’ assessments of their 
communication competence after participating 
in trainer-based online training (Ramseier et 
al., 2024). That study also stated that students’ 
assessment should play a more integral role in 
the learning process, and educational inter-
ventions should aim to systematically enhance 
students’ capacity for effective self-evaluation. 
Moreover, a comparative study (Verma et al., 
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2025) suggests that online education can yield 
outcomes comparable to traditional methods in 
developing cognitive, communicative, and pro-
fessional competencies of students, supporting 
the argument that online small group training 
may be effective. However, challenges persist, 
particularly in designing appropriate courses 
and fostering meaningful, active, and recipro-
cal interactions among students to achieve the 
intended educational outcomes online (Eklund 
& Isotalus, 2024; Saqr et al., 2020). 

In the ongoing development of online educa-
tion, designing practical teaching and learning 
activities that foster collaboration and a sense 
of safety remains a critical objective. There-
fore, promoting a constructive and encourag-
ing learning atmosphere, where students feel 
safe to try new things and make mistakes, is 
crucial. In practice, it is beneficial to verbalise 
acceptance and encouragement, for instance 
by reassuring students that feeling nervous 
is entirely natural. At the same time, it is im-
portant to support students in recognising that 
everyone contributes to creating a safe learn-
ing environment through their behaviour, and 
to encourage them to engage in a constructive 
manner. Such a learning environment fosters 
interpersonal trust, and enables safe and con-
fidential collaboration which supports deeper 
engagement in the learning process while help-
ing to reduce communication-related anxiety 
(Hagenauer et al., 2023; Richards & Thompson, 
2023; Sellnow-Richmond et al., 2020). Strong 
peer relationships, supported by interactive 
learning activities, can enhance learning out-
comes, motivation, and supportive interaction 
by reducing social distance and strengthening 
students’ sense of connection (Milheim, 2012). 
Facilitating student interaction, therefore, plays 
a key role in creating an encouraging learning 
atmosphere and promoting engagement in col-

laborative online activities (Engel et al., 2023; 
Ratliff, 2019). 

However, challenges can arise as students may 
find online collaboration stressful and unmoti-
vating, especially when working with strangers 
or lacking a sense of mutual benefit (Niinivaara 
& Lehtonen, 2023). Issues such as unfamil-
iar group members, fear of making mistakes, 
heightened emotional states, such as anxie-
ty, and limited peer support can hinder active 
participation, highlighting the challenges of 
building trusting relationships, presence, and 
engagement (Horila & Raappana, 2023; Sal-
arvand et al., 2023). A common barrier is the 
fear of appearing incompetent in front of peers 
(Nurlaela et al., 2024). Despite appreciating the 
peer connections offered by online courses, stu-
dents face difficulties with conversational flow, 
interpreting nonverbal cues, and adjusting to 
the unique communicative demands of online 
interaction compared to face-to-face settings 
(Eklund & Isotalus, 2024; Hyvärinen et al., 
2024; Sellnow-Richmond et al., 2020). 

Acknowledging the emotions evoked by col-
laborative exercises and fostering an accepting 
attitude toward participation are essential for 
supporting student engagement. Addressing 
theoretical perspectives on uncertainty and anx-
iety, along with exploring students’ experiences 
beforehand, can help reduce fear of failure and 
create a more encouraging learning environ-
ment (Hyvärinen et al., 2024). Moreover, since 
motivation and the intention to participate in 
a learning situation significantly influence stu-
dent engagement in collaboration, facilitating 
active participation requires both strengthen-
ing students’ motivation and reducing anxiety 
(Nurlaela et al., 2024). Research shows that a 
student’s high motivation for learning reduces 
anxiety, and vice versa (Conklin et al., 2024). 
Further research is needed to explore how var-
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ious online teaching methods, such as practical 
exercises, impact students’ motivation, engage-
ment, collaboration, and the development of 
communication competence (Conklin et al., 
2024; Richards & Thompson, 2023).  

The evaluation and development of commu-
nication competence, along with the training 
designed to support it, are central components 
of high-quality education. Students’ perspec-
tives have proven to be important in this pro-
cess, as they provide information on how the 
learning environment and instructional meth-
ods are perceived (Ayn et al., 2017; Eklund & 
Isotalus, 2024; Salarvand et al., 2023). Although 
students’ perspective offers educators valuable 
insights for designing more purposeful teach-
ing, relying exclusively on students’ percep-
tions may present certain limitations. There is 
no universal agreement, for example, on what 
constitutes effective communication, and as-
sessments can vary significantly depending 
on the evaluator, whether it be the individual, 
peers, instructors, or external experts (Spitz-
berg, 2000; 2013). Individual perceptions of 
one’s own competence and potential for devel-
opment may also affect the reliability of the as-
sessment (Laajalahti, 2014). For instance, it has 
been recognised that both healthcare students 
and professionals may tend to either overesti-
mate or underestimate their communication 
competence, which can distort the interpreta-
tion of their assessments (e.g., Cuevas‐Nunez et 
al., 2022; Henry et al., 2016; Tariq et al., 2014). 
However, research shows that communication 
training can enhance the accuracy of students’ 
reflection and assessments and promote a more 
realistic understanding of one’s own compe-
tence (Wettergreen et al., 2022), which was one 
of the aims in the present study. Consequently, 
despite their limitations, student-led assess-
ment practices can serve as a valuable tool for 
investigating students’ experiences and support 

the development of effective online education 
(Atif et al., 2024; Khalaf et al., 2023; Niinivaara 
& Lehtonen, 2023). 

Accordingly, this study examines students’ per-
ceptions and assessments of the online practical 
exercises of the compulsory university course 
Dentist as a Leader for graduating dental stu-
dents. The research question is as follows: How 
do students perceive and assess their commu-
nication competence learning outcomes, the 
effectiveness of peer collaboration in small 
groups, and the practical implementation of 
these exercises?

Materials and methods

Setting

The course Dentist as a Leader has been a 
part of the curriculum for 5th-year dental 
students since 2015. The course includes lec-
tures on leadership, work community dynam-
ics, self-management, and team leadership, as 
well as (interactive) interviews with leaders at 
different levels and career stages. It consists of 
27 hours of lectures, 18 hours of independent 
assignments, and 9 hours of practical exercises 
(3 sessions of 3 hours each). The course is part 
of a broader work-life competence training 
that complements clinical education. It focus-
es on identifying profession-specific situations 
where the dentist acts as a leader, describing 
what leadership work entails, the challenges it 
presents, and the communication competence 
required for the role. Earlier in their studies, 
students complete two mandatory courses on 
dentist-patient communication as part of their 
curriculum. The course lectures are organised 
by the Department of Dentistry, while the prac-
tical exercises are planned and implemented 
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collaboratively by teachers in dentistry and 
communication. 

In spring 2020, the previous face-to-face teach-
ing format was replaced with online instruction 
due to the COVID-19 pandemic. However, this 
did not lead to significant changes in the course 
content, and the teaching arrangements of the 
practical exercises, such as course outline and 
the content of each practical section, remained 
largely consistent with those used in face-to-
face instruction. The course has been conduct-
ed online since 2020, using Teams for lectures 
and Zoom for practical exercises (with cameras 
and microphones on). The authors of this arti-
cle are the teachers responsible for the practical 
exercises.

The practical exercises, forming a communica-
tion competence training module examined in 
this study, were designed according to the prin-
ciples of integrative pedagogy. This approach 
enables students to apply theoretical knowledge 
of communication in practice-oriented tasks, 
where cooperation, interaction, and reflection 
play a central role in the learning process (Tyn-
jälä et al., 2016). Prior to each exercise, students 
engaged with theoretical content related to 

communication, which was then applied dur-
ing the practical sessions. The practical exercis-
es focused on developing communication com-
petence, interacting with diverse target groups, 
and simulating challenging communication 
situations as both a member and a leader of a 
work community. The teaching was based on 
the ADEE competencies (Association of Dental 
Education in Europe; Tonni et al., 2020), spe-
cifically those outlined in Domain II: Safe and 
Effective Clinical Practice, which includes lead-
ership, teamwork, and communication compe-
tence (Table 1). The teaching was partly based 
also in Domain IV: Dentistry in Society, which 
encompasses oral health as part of society and 
healthcare and promoting population health 
and preventing diseases (Field et al., 2017a; 
Finnish Dental Association, 2020).    

Course outline and the content of each 
practical section 

The practical exercises described in this study 
had similar online implementations in 2021 
and 2022.  Before the exercises, the students 
completed preliminary tasks, such as reading 
articles and other online materials on topics like 

Table 1. Dental students’ competency goals of leadership, team-working, and 
communication in Finland (Finnish Dental Association, 2020)

Leadership, team-working, and communication  

After graduating, the dentist: 

•	 Effectively leads all members of the dental care team 

•	 Is able to communicate understandably and competently with the patient or the entities represent-
ing him/her, work communities, stakeholders and the public 

•	 Identify strengths and development areas of the own communication style 

•	 Is able to work with the care team, taking into account health, safety and hygiene 

•	 Is able to work professionally and constructively in cooperation with the care team and stakeholders 
as well as in the professional group 
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leadership and communication competence de-
velopment and reflecting on the themes emerg-
ing from these materials. They were instructed 
to familiarise themselves with the content, take 
notes on key observations and reflections, and 
prepare to discuss the themes openly and con-
fidentially in small groups (3-4 students, with 
changing participants) during Zoom breakout 
sessions. The exercises were led by both the 
dental clinical teacher and the communication 
teacher. Through their guidance, the teachers 
aimed to strengthen constructive collaboration 
and feedback discussions. Accordingly, each 
exercise began and ended with a joint opening 
and closing discussion for the entire group fa-
cilitated by both instructors. 

The first exercise focused on self-leadership 
and reflecting on one’s own communication 
competence. The preliminary reading mate-
rials addressed topics such as communication 
competence and its development, communica-
tion anxiety, building trust in interaction, and 
fostering constructive collaboration. The stu-
dents were instructed to reflect on their com-
munication competence both as leaders and as 
members of a work community. They assessed 
their strengths and areas for improvement and 
set goals to develop their communication skills. 
By sharing their previous work experiences in 
small groups, the students were encouraged to 
reflect on the kind of leaders and colleagues 
they aspire to become. The exercise was de-
signed to support students in reflecting on their 
communication competence and to promote 
collaborative learning by sharing personal ex-
periences and discussing them with others. As 
a result of these discussions, a joint working 
agreement was created collaboratively with the 
entire group. 

In the second exercise, the focus was on the role 
of the dentist as an expert in various collabora-

tive situations. Students prepared and delivered 
short informative expert speeches on an impor-
tant dental topic (e.g., health trends and their 
impact on oral health) to two different target 
groups (e.g., parents, media). The students ei-
ther chose their target group themselves or had 
it selected for them by their small group. Dur-
ing the exercise, the students worked in small 
groups, where they practiced giving speeches, 
asking questions, participating in discussions, 
and giving and receiving feedback. Prior to this 
exercise, the students had reviewed materials 
related to oral presentations, influencing, and 
argumentation. The exercise was designed to 
enhance students’ ability to communicate their 
expertise clearly to diverse audiences, also out-
side their professional field. Through feedback 
discussions, they were guided to reflect on and 
express their own perceptions and assessments 
of their communication skills. 

The third exercise focused on interaction in 
various collaboration situations in the work-
place. The main topics included argumentation, 
constructive discussion, seeking common solu-
tions, and shared decision-making in a group. 
With the help of preliminary materials, the 
students were guided to study group commu-
nication and negotiation skills, which they were 
then expected to apply in the exercises. In small 
groups, the students simulated challenging 
workplace discussions related to field specific 
topics, taking on predetermined roles either as 
dentist colleagues or dentist leaders. This exer-
cise was included to help students understand 
how attitudes toward the topic, oneself, the sit-
uation, and others influence collaboration and 
its outcomes, as well as how cooperation can be 
jointly assessed and developed. 
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Data collection 

The target group of this study were 5th-year 
dental students (n=79) participating in the 
compulsory Dentist as a Leader course in 2021 
(n=44) and 2022 (n=35). The study group com-
prised 63 participants (2021 n=37, 2022 n=26) 
who completed the questionnaire and gave 
their written consent to participate (response 
rate 80 %). The mean age of the participants was 
27 years (SD 1.7), with 68 % (n=43) identifying 
as female and 32 % (n=20) identifying as male.

The materials were collected in 2021 and 2022 
after the course using a similar Webropol ques-
tionnaire, which included multiple-choice 
questions about the lectures and practical ex-
ercises. This study focused on the practical ex-
ercises, which participants assessed using 20 
statements on a five-point Likert scale (1=to-
tally disagree, 5=totally agree) (Table 2). Three 
open-ended questions invited participants to 
share their thoughts on what worked (1) well 
(32 comments) or (2) poorly (12 comments) in 
the online course implementation and (3) how 
the course could be further developed (6 com-
ments). The questionnaire was created for this 
study, since no corresponding surveys were di-
rectly aligned with its topic. 

This study followed the Finnish national guide-
lines (Finnish Advisory Board on Research 
Integrity, 2023) and the university’s internal in-
structions for the data processing agreement. In 
Finland, the support of the Ethics Committee is 
not usually required for research like the pres-
ent study in which data are collected using a 
voluntary questionnaire without personal data 
related to health or other sensitive topics. In 
the questionnaire, the students were informed 
that participation in the study was entirely vol-
untary, and their responses would not be used 
unless they provided explicit consent. The data 

processing agreement included pre-informa-
tion about the study, the data collection pro-
cess, analysis, and potential disclosure of the 
data. The students were also given the oppor-
tunity to ask questions regarding the research. 
They were assured that their responses would 
be treated confidentially and would not be dis-
closed to third parties.

Data analysis 

The responses to the statements about practical 
exercises were initially evaluated by examining 
the frequencies and percentages of the Lik-
ert-scale responses (1=fully disagree, 5=fully 
agree), and then further analysed using means 
and standard deviations (SD). The main sec-
tion, consisting of 17 statements, was grouped 
into three sum variables: (1) Learning, (2) Col-
laboration, and (3) Exercises (Table 2). The sum 
variables were created by summing the values of 
variables that measure the same phenomenon. 
This provided more detailed insights into how 
the students assessed their learning and collab-
oration, as well as the exercises in the course. In 
the results section, we report evaluations based 
on both the sum variables and the individual 
Likert-scale statements. The remaining state-
ments addressed the participants’ anxiety be-
fore the exercises and their suggestions for fu-
ture exercise arrangements (see Table 3). These 
were similarly analysed using frequencies and 
percentages for individual responses, as well 
as means and standard deviations. The courses 
held in different years were not compared with 
each other. However, we aimed to examine the 
results both annually and as a combined dataset 
to identify any potential yearly differences and 
their associated reasons.

Qualitative data were used in this study to pro-
vide additional insight and to complement the 
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quantitative findings. The open-ended ques-
tions asked for evaluations of the course’s over-
all effectiveness and ineffectiveness, along with 
suggestions for further developing its online 
implementation. For this study, responses con-
cerning the practical exercises were analysed 
applying inductive qualitative content analysis 
approach (Schreier, 2012; Tuomi & Sarajärvi, 
2018). The responses were analysed to identi-
fy insights that would enrich the quantitative 
results related to learning, collaboration, and 
the implementation of the exercises. In the 
first phase of the analysis, each response to the 
open-ended questions was treated as a sepa-
rate unit. Expressions with similar meanings, 
including words, sentence fragments, and full 
sentences, were grouped (e.g., well-functioning 
online implementation, wish for face-to-face 
exercises). These expressions were then used to 
complement the quantitative findings in the re-
sults section, where selected excerpts from the 
open-ended responses are also presented. Each 
data excerpt is accompanied by the research-
er‑assigned student ID and the year the course 
was completed (e.g., 57/2021). The researchers 
responsible for analysing the material held mul-
tiple discussions to critically assess how subjec-
tivity and the study’s context could influence 
the qualitative data analysis (Olmos-Vega et al., 
2022).

Results 

The students’ assessments of their Learning in 
communication competence, the mutual Col-
laboration during the online exercises, and the 
overall arrangements of the Exercises were pos-
itive. The participants found that the online ver-
sion of the exercises in small groups functioned 
well, and most suggested that the exercises 
could also be implemented online in the future. 
The overall mean level of anxiety reported by 
the students prior to the exercises was relatively 

low, although there was substantial individual 
variation.

The students’ assessments of Learning were rat-
ed high (mean 4.1; SD 0.6). The assessments of 
the Collaboration during the exercises received 
even higher ratings (4.6; 0.5). The arrangements 
of the Exercises were also rated positively (4.3; 
0.4). These sum variables are shown in Table 2, 
showing positive results in all measured areas.

While rating individual Likert-scale statements 
the students perceived the learning atmosphere 
in the exercises as constructive and encourag-
ing (4.7; 0.5), which was rated highest among 
the individual statements related to sum varia-
bles of Learning and Collaboration. In contrast, 
the lowest individual statement score was for 
the students’ assessments of how the themes 
covered and communication skills practiced 
aligned with the needs of the working life (3.9; 
0.9). Similarly, slightly lower scores were found 
for the students’ assessments of the develop-
ment of their communication skills (4.0; 0.8) 
and their ability to further develop their com-
munication competence in the future (4.0; 0.7). 
However, these results were still generally very 
positive.

The students gave high ratings to the statement 
regarding the success of the online implementa-
tion during the 2021 and 2022 courses (4.8; 0.5) 
(see Table 2). On the other hand, the score for 
the future online arrangement (“The exercises 
could also be implemented online in the fu-
ture”) was moderate (4.1; 1.0), but it was clearly 
higher than the score of the alternative face-to-
face arrangement mode (“The exercises would 
work better in face-to-face teaching”) (3.0; 1.0). 
However, the variation was high for both state-
ments. Reported anxiety levels related to the ex-
ercises were low (2.4; 1.4), but there was signifi-
cant variation among the respondents (Table 3).
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Table 2. Participants´ responses on five-point Likert scale (1=fully disagree, 5=fully agree) and means and standard deviations (SD) on the 
individual statements, and three sum variables: 1. Learning, 2. Collaboration, and 3. Exercises; p-values were calculated by Mann-Whitney 
U-Test (*statistically significant p-value ≤ 0.05). 

Results   All Participants  All  2021   2022   

(1=fully disagree, 5=fully agree)  1   2   3   4   5      

  n (%)  mean (SD)   p 

Learning SUM    1 (0.2)  13 (2.9)   74 (16.5)   225 (50.2)   135 (30.1)  4.1 (0.6)   4.0 (0.6)  4.1 (0.5)   

My understanding of interpersonal communication competence 
and its significance in leadership improved 

0   1 (1.6)   9 (14.1)   36 (56.3)   18 (28.1)   4.1 (0.7)   4.1 (0.7)  4.2 (0.6)  0.51 

My understanding of interpersonal communication competence 
and its significance in the work community improved 

0   1 (1.6)   8 (12.5)   34 (53.1)   21 (32.8)   4.2 (0.7)   4.2 (0.7)  4.2 (0.6)  0.98 

The exercises strengthened my understanding of myself as a 
communicator   

0   3 (4.7)   9 (14.1)   25 (39.1)   27 (42.2)   4.2 (0.9)   4.2 (1.0)  4.2 (0.6)  0.82 

The exercises strengthened my view of my interpersonal  
communication competence  

0   1 (1.6)   11 (17.2)   30 (46.9)   22 (34.4)   4.1 (0.8)   4.1 (0.8)  4.2 (0.7)  0.50

The exercises developed my communication skills   0   3 (4.7)   15 (23.4)   28 (43.8)   18 (28.1)   4.0 (0.8)   3.8 (0.9)  4.1 (0.7)  0.27 

My capabilities for developing my interpersonal  
communication competence in the future improved 

0   1 (1.6)   11 (17.2)   37 (57.8)   15 (23.4)   4.0 (0.7)   4.0 (0.8)  4.0 (0.5)  0.91 

The processed themes and practised communication skills cor-
responded with working life needs  

1 (1.6)   3 (4.7)   11 (17.2)   35 (54.7)   14 (21.9)   3.9 (0.9)   3.8 (1.1)  4.0 (0.7)  0.98 

Collaboration SUM   0  0   8 (3.2)   76 (30.0)   169 (66.8)   4.6 (0.5)   4.6 (0.4)  4.5 (0.6)   

The learning atmosphere in the exercises was constructive and 
encouraging  

0   0   1 (1.6)   16 (25.0)   47 (73.4)   4.7 (0.5)   4.7 (0.5)  4.7 (0.5)  0.63 

I experienced the collaboration as safe and confidential  0   0   2 (3.1)   19 (29.7)   43 (67.2)   4.6 (0.5)   4.7 (0.5)  4.6 (0.6)  0.70 

Collaboration between the students was successful   0   0   2 (3.1)   19 (29.7)   43 (67.2)   4.6 (0.5)   4.7 (0.5)  4.5 (0.6)  0.37 

Collaboration between the students supported and  
strengthened my learning (missing n=3 2022) 

0   0   3 (4.7)   22 (34.4)   36 (56.3)   4.5 (0.6)   4.6 (0.5)  4.4 (0.7)  0.16 

 Exercises SUM   1 (0.3)    4 (1.0)  39 (10.2)    176 (45.8)   164 (42.7)  4.3 (0.4)   4.2 (0.4)  4.4 (0.4)   

The teaching arrangements for the exercises worked well (group 
size, scheduling, time use, instructions...)  

0   1 (1.6)   6 (9.4)   28 (43.8)   29 (45.3)   4.3 (0.7)   4.2 (0.8)  4.5 (0.6)  0.17 

The used learning methods were appropriate and suitable   1 (1.6)   0   6 (9.4)   39 (60.9)   18 (28.1)   4.1 (0.8)   4.1 (0.9)  4.2 (0.6)  0.81 

The exercises were useful    0   2 (3.1)   7 (10.9)   33(51.6)   22 (34.4)   4.2 (0.7)   4.1 (0.8)  4.3 (0.7)  0.51 

The exercises were interesting   0   1 (1.6)   7 (10.9)   33 (51.6)   23 (35.9)   4.2 (0.7)   4.2 (0.7)  4.3 (0.7)  0.34 

I worked actively to reach the goals set for the exercises   0   0   11 (17.2)   31 (48.4)   22 (34.4)   4.2 (0.7)   4.1 (0.7)  4.2 (0.7)  0.76 

The exercises succeeded online.   0   0   2 (3.1)   12 (18.8)   50 (78.1)   4.8 (0.5)   4.7 (0.6)  4.9 (0.3)  0.08 



103 Prologi, 22(1)

Almost all the students’ assessment scores in 
2022 were equal to or higher than those in 2021, 
except for the statements regarding the safe and 
confidential collaboration, the success of col-
laboration among the students, and how the 
collaboration between the students supported 
and strengthened learning (Table 2). The larg-
est difference was seen in the statement about 
online implementation of the exercises in the 
future: in 2022 students gave higher scores (4.5; 
0.7) compared to 2021 (3.8; 1.1) (see Table 3).

The themes identified in the supplementary 
open-ended responses regarding the well-func-
tioning aspects of the online implementation 
included the smooth operation of the online 
arrangements and the effectiveness of small 
group work in breakout rooms. These findings 
were consistent with the quantitative results. As 
the following data excerpts show, the students 
reported that they had a good opportunity to 
practice confidentially in a peaceful learning 
environment. They also noted that the online 
format allowed them to practice interacting via 
technology, a skill they believed would be valu-
able in their future careers:

Breakout rooms were very good for this, because 
there you could talk in peace and confidentially in 
a small group. (57/2021)

The online exercises gave everyone their own 
peace for discussions and exercises, this would not 
necessarily have been the case in the classroom. 
(2/2022)

…small group sizes and working without an “audi-
ence” removed the pressure and made the commu-
nication feel authentic. (4/2022)

I think the exercises worked really well online and 
taught me how to have a conversation via video, 
which will definitely be needed in the future as 
well. (43/2021)

Although the students stated that the online 
Exercises functioned well overall (Table 2), they 
also identified, in open-ended responses, cer-
tain aspects they perceived as ineffective and 
proposed changes for future implementations. 
These included a desire for shorter preparation 
times before the start of small group exercis-
es, requests for smaller group sizes, increased 
teacher presence during group work situations, 
and exercises focused on problem-solving sce-
narios:

It may have taken a little time to chat at the begin-
ning of the sessions, but it is certainly important to 
create a confidential and comfortable atmosphere. 
(31/2021)

Maybe smaller groups or more teachers so that the 
teacher can focus better on individuals. (40/2021)

For example, giving a speech is not in itself the 
most essential core competence. You could think 
about developing more communication compe-
tence in problem situations. (36/2021)

The students indicated that the online version 
of the exercises was successful (Table 2), but 
some preferences for the face-to-face exercises 
were expressed in open ended responses, as fol-
lows. These individual responses included the 
needs of those experiencing anxiety, as well as 
issues related to internet connection: 

For those suffering from performance anxiety, 
perhaps a face-to-face situation would better sim-
ulate the real situation. (62/2021)

Some of the exercises could perhaps work better as 
classroom teaching. (41/2021)

Connections broke down, and I was kicked out 
several times. My internet was simply not always 
enough, which was miserable. (49/2022)
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Results    All Participants   All Participants   2021  2022    

 1=fully disagree, 5=fully agree 1    2    3    4    5    Mean (SD) p

Anxiety: I was very nervous about the exercises    24 (37.5)    15 (23.4)    11 (17.2)    6 (12.5)    8 (12.5)    2.4 (1.4)  2.7 (1.5)  2.0 (1.1)  0.071 

Future  
arrangement  

The exercises would work better in  
face-to-face teaching 

3 (4.7)    20 (31.3)    25 (39.1)    9 (14.1)    7 (10.9)    3.0 (1.0)  3.2 (1.0)  2.7 (1.0)  0.057 

The exercises could be implemented 
online also in the future 

0    6 (9.4)    11 (17.2)    19 (29.7)    28 (43.8)    4.1 (1.0)  3.8 (1.1)  4.5 (0.8)  0.008* 

Table 3. Participants´ responses about the anxiety and opinions about future exercise arrangements on five-point Likert 
scale (1=fully disagree, 5=fully agree) and means and standard deviations (SD);  p-values were calculated by Mann-
Whitney U-Test (*statistically significant p-value ≤ 0.05). 
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Discussion

The overall evaluation of the practical exercis-
es was high across all studied aspects. As our 
findings indicate, the students perceived and 
evaluated the exercises as helpful in improving 
their understanding and perspectives on com-
munication competence in leadership and work 
community contexts. This suggests that an in-
tensive course, even with a limited number of 
exercises, can positively impact students by 
helping them assess their own communication 
behaviour and supporting the development of 
communication competence.

Based on the quantitative results, Collaboration 
among students received the highest scores of 
the three main aspects assessed in the exercis-
es. According to the students’ assessments, the 
overall learning atmosphere was perceived as 
constructive and encouraging, with successful 
collaboration seen as supporting and strength-
ening their learning. This outcome is posi-
tive, as fostering collaboration that students 
perceive as safe and confidence-building has 
been recognised as a key factor in developing 
communication competence in online learning 
environments (Eklund & Isotalus, 2024). The 
exercises in this study provided students with 
the opportunity to face new situations, engage 
in joint training, reflect, and participate in 
feedback discussions. The findings suggest that 
learning was enhanced by the students’ willing-
ness to immerse themselves in the exercises, 
fostered by an encouraging and constructive 
atmosphere. This supports earlier findings that 
a sense of safety, acceptance, tolerance for mis-
takes, and the courage to participate are essen-
tial for effective collaborative learning in online 
communication exercises (Hyvärinen et al., 
2024). Furthermore, the students’ assessments 
related to Learning support the interpretation 
that students were engaged in the exercises, as 

evidenced by their positive evaluations across 
all areas measuring learning in this study. 

Previous research has shown that familiarity 
with fellow students impacts on learning activ-
ities, such as online group discussions (Eklund 
& Isotalus, 2024). For example, familiarity with 
group members can reduce negative emotions 
and increase willingness to participate in online 
learning situations (Horila & Raappana, 2023). 
Therefore, the positive results of this study may 
be attributed to the students’ motivation and 
their constructive attitudes toward peer inter-
action, where fellow students were respected 
and valued.  This is a noteworthy finding, as 
practicing communication with close peers and 
engaging in mutual feedback can be both chal-
lenging and emotionally demanding (Koponen 
et al., 2011; Magill et al., 2023), yet it appears 
that the students were willing and committed 
to the process. Since some students had worked 
as dentists the previous summer (Act on Health 
Care Professionals 559/1994), this work experi-
ence may also have increased their motivation 
to practice and their need for feedback on com-
munication skills. In addition, all these students 
had experience in mutual collaboration as well 
as cooperation with clinical teachers and other 
healthcare staff during clinical training at the 
university.

In this study, a strong connection was found 
between the students’ ratings of learning at-
mosphere, collaboration during the exercises, 
and students’ courage to fully engage in the 
activities. The mean level of anxiety reported 
by students before the exercises was relatively 
low across the entire group. However, there was 
considerable variation in the students’ assess-
ments. It is well established that emotions sig-
nificantly impact students’ learning outcomes 
(Pekrun & Linnenbrink-Garcia, 2012; Tynjälä 
et al., 2016). In distance learning, anxiety is a 
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common phenomenon, and avoidance of inter-
action, especially when students are unfamiliar 
with one another (Horila & Raappana, 2023). 
It is possible that the mutual familiarity among 
the graduating students in this study influenced 
their assessments, as well as the low levels of 
anxiety. The results could have been different 
if they had been strangers or less familiar with 
one another. It is also possible that some partic-
ipants chose not to disclose their anxiety in the 
questionnaire. 

One interesting finding is that some of the 
students perceived that practicing in an on-
line learning environment provided a stronger 
sense of safety compared to traditional face-to-
face teaching, as highlighted in their open-end-
ed responses. The students worked in small 
groups during the exercises, which may have 
reduced the potential stress and anxiety asso-
ciated with practising (Niinivaara & Lehtonen, 
2023). It is also possible that the students’ mo-
tivation explains the results; research shows 
that a student’s high motivation for learning 
reduces anxiety, and vice versa (Conklin et al., 
2024). An interactive and constructive learning 
environment was intentionally fostered, which 
likely supported perceived successful collabo-
ration. At the course outset, the students were 
introduced to relevant material on the topic, 
which was then addressed collectively, and es-
tablished shared practices to promote safe and 
confidential interaction (Nurlaela et al., 2024). 
Reflective rounds at the beginning and end of 
each session provided teachers with a struc-
tured opportunity to support the reaching of 
these aims. 

Students’ emotional and cognitive interest and 
engagement in learning can be strengthened 
through encouragement, acceptance, and emo-
tional support, particularly when learning oc-
curs in student-student interactions (Bolkan 

& Griffin, 2018; Mazer, 2017). Therefore, it is 
important to emphasise that various emotions, 
such as anxiety, are an essential part of the 
learning process (Pekrun & Linnenbrink-Gar-
cia, 2012). Ensuring safe and confidential col-
laboration through an encouraging and con-
structive learning atmosphere is essential, and 
addressing these themes in teaching is not only 
necessary but has also shown to be effective 
(Hyvärinen et al., 2024). In this study, anxiety 
was addressed in the preliminary assignments 
and in the first exercise, which may explain the 
formation of the results. In addition, student 
guidance provided at the beginning of each ex-
ercise emphasised the importance of safe and 
confidential collaboration. The cameras were 
on throughout all stages of the exercises, which 
may also have positively affected the students’ 
engagement and their interaction with each 
other (Minosky et al., 2024). 

On the other hand, some students participating 
in this study expressed a desire for more teacher 
participation in exercises, although the reasons 
behind this need were not clearly expressed. 
Previous research has shown that students’ 
preferences for teacher involvement and peer 
interaction can vary widely (Hagenauer et al., 
2023). Students may seek teacher support for 
various reasons, such as challenges in collab-
orating with peers, lack of motivation, or dif-
fering learning goals (Niinivaara & Lehtonen, 
2023). Future studies could explore these fac-
tors in more detail to better understand when 
and why students require teacher guidance 
while working with their peers.  

The students reported that the teaching ar-
rangements for the exercises worked well, and 
the used learning methods were appropriate 
and suitable for them. The open-ended re-
sponses confirmed these results. For example, 
the students had noted that working in small 
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groups in breakout rooms in Zoom provided a 
good opportunity to practice in a confidential 
and peaceful learning environment, which may 
not be as easily achieved in traditional class-
room settings. In the final stage of their stud-
ies, the students had less face-to-face teaching, 
which allowed them to work from home in a 
quiet setting. This was perceived as one of the 
positive aspects of building communication 
competence in small groups. 

Most students reported that the exercises suc-
ceeded online, and several students believed 
that the exercises could be organised remotely 
also in the future. However, the standard devia-
tions in both statements were quite wide. A few 
students noted in the open-ended responses 
that, particularly for those experiencing anxie-
ty related to the exercises, face-to-face teaching 
might be a more suitable option.  Although the 
results do not explicitly reveal the reasons be-
hind these responses, one plausible explanation 
could be the need for richer interaction. Face-
to-face teaching allows for rich nonverbal com-
munication, such as facial expressions and ges-
tures. Since these elements are less prominent 
in online teaching environments, the develop-
ment of a shared sense of presence and mutual 
engagement among participants may be weak-
ened (Eklund & Isotalus, 2024; Hyvärinen et al., 
2024; Sellnow-Richmond et al., 2020). On the 
other hand, the students’ assessments in 2022 
were significantly more positive than in 2021, 
showing a positive trend concerning the online 
implementation of the exercises in this study.

This study confirmed that even a limited 
amount of time and practice can lead to mean-
ingful improvements in perceived communi-
cation competence, provided that the learning 
environment supports peer interaction and is 
experienced by students as safe (Grötz et al., 
2023; Richards & Thompson, 2023). The stu-

dents reported enhanced communication skills 
and increased self-awareness through the exer-
cises. They also assessed that the course helped 
them to practice key communication skills that 
corresponded with working life needs (Field 
et al., 2017b; Grötz et al., 2023). For example, 
awareness of one’s own communication behav-
iour and its impact on others can be considered 
a key element in strengthening shared com-
munication competence (Horila & Valo, 2016; 
Rouhiainen-Neunhäuserer, 2009; Spitzberg, 
2013). The students’ assessments of mutual col-
laboration, sense of safety, and the perceived 
success of exercises are closely linked to the 
concept of shared communication competence, 
which emphasises collective responsibility and 
the ability to evaluate and improve the quality 
of interaction (Horila, 2025). This concept thus 
provides a valuable framework for understand-
ing how communication skills practiced and re-
flected upon during the course can be co-con-
structed, shared, and developed collaboratively 
throughout the learning process in online en-
vironments.

The students were informed that participation 
in the study was completely voluntary, and the 
data were processed anonymously throughout 
all phases of the study. They were also informed 
that the data would be collected for the purpose 
of course development and research. At that 
stage, it was not yet known who would analyse 
the data. Course assessment was based on par-
ticipation in lessons and practical exercises, and 
was either accepted or rejected without numeri-
cal grades. The response rates were high in both 
years. However, it must be acknowledged that 
although participation was voluntary, the study 
design may have influenced students’ evalua-
tions. It is possible that the course would have 
been assessed differently if someone other than 
their own teachers had conducted the data col-
lection. Furthermore, this study did not gather 
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data on students’ actual behaviour, which would 
have strengthened the reliability of the findings.

Although student evaluations in the pres-
ent study were positive in all measured areas 
(Learning, Collaboration, Exercises), these as-
sessments should be interpreted with caution. 
For example, the students’ assessments of the 
development of their communication compe-
tence may be more positive than those of the 
teachers (Hyvärinen et al., 2011). Similar find-
ings have been reported in studies with newly 
graduated dentists, who assessed their general 
leadership skills more positively than experi-
enced dentists who had supervised the students 
(Koivumäki et al., 2021). At the same time, it 
is commonly observed that dentists working in 
clinical practice face challenges in objectively 
evaluating their own communication compe-
tence (Kruse et al., 2020). The reliability of such 
evaluations depends significantly on who con-
ducts the assessment: whether it is a student, a 
peer, a professional in the field, or a teacher – 
with each bringing their own perspective, level 
of experience, and subjective factors into the 
evaluation process (Laajalahti, 2014; Spitzberg, 
2000). 

While the findings are valuable for understand-
ing what students felt they had learned and 
how they perceived the exercises, they do not 
offer insight into how the training influences 
actual behaviour (Kumar et al., 2020). On the 
other hand, studies suggest that communica-
tion training helps individuals develop more 
realistic and accurate assessments and a clearer 
understanding of their own competence (Wet-
tergreen et al., 2022). Therefore, it can be as-
sumed that the preliminary materials together 
with instructional methods supported students’ 
assessments, which aligns with previous find-
ings on the benefits of flipped learning foster-
ing reflection on communication competence 

(Koponen, 2019). The students’ earlier commu-
nication training in patient-dentist interaction 
exercises may also have supported their assess-
ments. This is in line with broader understand-
ing that embedding communication training 
throughout the curriculum fosters a deeper 
understanding of competent communication 
(Burkert et al., 2021).

The consistent results of the two consecutive 
courses strengthen the reliability of this study 
findings. Additionally, the quantitative find-
ings have been corroborated by qualitative 
data. However, the scope of the data was lim-
ited, as the exercises were evaluated as part of 
a broader survey. Therefore, their success was 
evaluated holistically rather than in detail, and 
in retrospect, we recognise that more targeted 
questions might have provided deeper insight 
into what students found most helpful for their 
learning. Although the study was conducted 
in Finnish context, we believe that the course 
design is applicable to educational systems in 
other countries and disciplines as well. Despite 
focusing on profession-specific communication 
competence training, the content of the exercis-
es and the skills practiced also represent general 
(i.e., generic) competencies that are independ-
ent of context and field. 

The results reflected the students’ subjective 
evaluations and satisfaction with the success in 
online format. To increase the reliability of as-
sessment, additional research is needed that in-
corporates, for example, teachers’ perspectives. 
This study was unable to do so due to limited 
resources. The topic could also be explored us-
ing various methods, such as reflective writings, 
thematic interviews or analysis of authentic 
student interactions, to gain deeper insight into 
students’ learning experiences, perceptions, and 
communication competence as enacted. Future 
studies could examine how students conceptu-
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alise communication competence, how prac-
tical exercises support them for their future 
profession, and the specific situations for which 
they are prepared. A follow-up study could also 
explore how newly graduated dentists perceive 
the alignment between their academic training 
and the demands of professional practice. 

In summary, based on the students’ assess-
ments, this study demonstrated that an inten-
sive online course, even with a limited number 
of practical exercises, could support graduating 
students in enhancing their communication 
competence and fostering its continued devel-
opment. The students’ assessments regarding 
their communication competence and the qual-
ity of peer collaboration, as well as their percep-
tions of the practical exercises provided valu-
able insights into the overall effectiveness of 
the training programme. The most important 
outcome of the course was the students’ percep-
tion of a constructive and encouraging learning 
atmosphere and safe and confidential collabo-
ration. To get more detailed results concerning 
students’ training communication competence 
via online practical exercises, a multi-perspec-
tive evaluation could enable a more objective 
understanding of the training’s impact. Since 
there was variation related to the students’ ex-
periences of anxiety, it would also be an appro-
priate subject for future study. Although this 
study focused on a leadership course for dental 
students, its results can also be applied to teach-
ing communication in other fields and contexts. 
The development of technology-based inter-
action and learning is becoming increasingly 
necessary as workforce demands evolve. At the 
same time, it serves as preparation for training 
communication in times of uncertainty.  
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