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Abstract—This Full Paper in the Research-To-Practice Cate-
gory presents a long-term study about the effects of a student-
centered course on communication and professional skills on
students’ thoughts, attitudes, and behavior. The course is offered
at a European university as part of a computer science master’s
program. This paper shares the design and challenges of a
longitudinal study that reaches ten years behind and employs a
mixed-methods approach. Besides presenting and interpreting the
findings, we shed light on which features tend to stay on students’
minds and impact their way of being and acting in society.
Moreover, we suggest implications for the design and practice
in comparable courses to maximize constructive, sustainable
effects, such as improved active listening, presentation skills, and
openness to other perspectives. These are essential (not only)
for computer science professionals. Our findings suggest that
the course provided significant learning for the vast majority of
respondents, including aspects such as presenting while keeping
the other side in mind, managing one’s stress, and becoming less
shy to speak up. All in all, we aim to contribute an evidence-
based source of motivation for instructors in technically focused
curricula who hold a student-centered stance.

Index Terms—student-centered learning, longitudinal study,
mixed methods, qualitative content analysis, communication,
professional skills

I. INTRODUCTION

While teaching professional skills in computer science and
other STEM (Science, Technology, Engineering, Mathematics)
disciplines is often demanded for economic reasons, it is still
more disputed than teaching exclusively technical subjects [1].
To add evidence to the effectiveness and acceptance of a
master-level course on professional skills, this paper sketches
a course design and describes a mid- to long-term study on
what graduates remember and take away from such a course.
Thus, this work aims to complement related short-term studies
such as [2], [3], [4] by researching sustainable effects, that is,
what stays with graduates over the years that they apply in
their jobs and possibly beyond.

From the perspective of curriculum design, the ACM/IEEE
guidelines for computer science programs [5] recommend
promoting professional development. The authors argue that
education must prepare students for the workplace in a “holistic

way” and that “soft skills (such as teamwork, verbal and
written communication, time management, problem solving,
and flexibility) and personal attributes (such as risk tolerance,
collegiality, patience, work ethic, identification of opportunity,
sense of social responsibility, and appreciation for diversity)
play a critical role in the workplace” [5, p. 15]. They further
state that “Students should have opportunities to develop their
interpersonal communication skills as part of their project
experience” (p. 24) and “Graduates should have the ability to
make effective presentations [. . . ]. They should be prepared
to work effectively as members of teams. Graduates should
be able to manage their own learning and development,
including managing time, priorities, and progress” (p. 25).
These recommendations directly influenced the design of the
course studied in this paper.

Other connections between information technology (IT) and
professional skills were highlighted by Chou [6], who argued
that a successful career substantially depends on soft skills. This
holds true for IT professionals in particular but transcends to
all fields. He argued that “good verbal skills do not necessarily
result in good communication skills. But people in the top tier
do have one thing in common: they all excel in soft skills.” [6, p.
21]. In the context of software engineering, [1, p. 1] observed
and complained that professional – or soft – skills “are often
being overseen in professional work places and education.”
However, according to [1, p. 1], soft skills are crucial in
creating software and “collaboration, communication, problem-
solving and similar interpersonal and critical thinking skills that
are expected from software engineering professionals.” Like
Zhang [7], we demand “that computer science and software
engineering curricula should put more emphasis on developing
and assessing both hard and soft skills”.

The research most closely related to the current study
concerns the students’ perceived short-term effects of a single
course instance [8]. The major differences between the two
studies are the mid- to long-term perspective in the current
research, employing an online survey for data collection sent
to almost 1,000 graduates, and utilizing a mixed-methods ap-
proach. The latter combined ordinal-scale questions with open



questions. The detailed, qualitative responses were analyzed [9].
The findings allow us to draw conclusions on influential factors
of the course design and pedagogical approach.

The target audience of this paper are instructors/facilitators,
curriculum designers, educational researchers, and everybody
interested in a student-centered way of promoting professional
skills in higher education and STEM context. With these
audiences in mind, the next section will sketch the researched
COMMUNICATION AND SOFT SKILLS course.

II. A STUDENT-CENTERED WAY OF MEDIATING
COMMUNICATION AND PROFESSIONAL SKILLS

A. Pedagogical Basis

The “philosophy” and design of the course are based on
three major pillars summarized below:

1) Experiential, student-centered learning: It was practiced
and researched by Carl Rogers and other researchers and
educators such as [10], [11], [12], [13], [14]. It was enhanced
by technology [13], [15], [16], giving rise to Person-Centered
technology-enhanced Learning (PCeL). Note that PCeL is a
holistic approach to learning, addressing the whole person with
their knowledge, skills, attitudes, and feelings. Therefore, it
integrates a person’s cognitive and implicit functioning and
so aims at sustainable learning that makes a difference to the
person [17], [18].

2) Dale’s cone of experience: [19, p. 105] builds upon
the theory that the more channels are activated by a stimulus,
the bigger the retention. The basis of the cone, occupying the
largest area, corresponds to learning with the highest retention
rate. It is labeled as “Direct Purposeful Experience – Go
through the real experience.” In essence, the closer the learning
stimulus resembles the real situation, the higher the retention
or sustainability of the respective learning.

3) ACM/IEEE guidelines for the design of computer science
curricula: [5] recommend a holistic approach and include
professional skills and attitudes as described in Section I.

B. Course Goals and Course Description

The primary goal of the course COMMUNICATION AND
SOFT SKILLS is to allow and motivate students to improve
their competence in communication, teamwork, moderation,
and other professional skills based on the students’ demands.
In the course, students acquire knowledge and skills in
active listening, person-centered communication, moderation
techniques, interactive presentations, teamwork, and related
skills in a holistic way, coupled to their job- and study-related
needs and their solicited expectations.

The course with a group size of up to 20 participants
is based on active PCeL in an open-error climate [13],
[20]. The instructor acts as a facilitator and moderator who
provides resources and moderates the initial block of the
course on the topic of communication and community building,
modeling the style that student teams would use for their
upcoming moderation units. The focus lies on providing a
constructive course climate based on genuineness, respect, and

encompassing understanding [18], [21], allowing students to
feel safe and to open up about sharing their experiences.

Active inclusion of each participant is a priority, as is
the shaping of active listening skills, evoking participants’
motivation for life-long development of their professional skills.
Students work in teams of 3–4 people on a soft skills topic
that they can choose after consultation with the whole group.
Each team researches information on the topic and designs
an interactive learning scenario in a self-directed way. This
scenario is then consulted with the facilitator and subsequently
moderated in a time span of 2.5 to 3 hours. Each moderation
unit is followed by detailed oral, immediate feedback from the
group, including the facilitator. Further feedback is submitted
online in participants’ reaction sheets [22].

The course is blocked into three units, each lasting one and a
half days with a three-week break between the blocks. Assess-
ment includes students’ active participation in face-to-face and
online phases, the elaborated materials, the quality of the moder-
ated unit, and the online self-evaluation. A detailed description
of the course goals, tasks, the course mode, and assessment
can be found at https://cewebs.cs.univie.ac.at/ext-css/ws17/.

III. RESEARCH QUESTIONS AND
A MIXED-METHODS APPROACH

A. Research Questions and Procedure
This research focuses on the following questions:

RQ1 In how far students think that, in the long run, the course
had helped them in communicating i) with their colleagues
at work and ii) in their personal lives?

RQ2 In how far students think that, in the long run, the course
had helped them in connecting to people for professional
and/or social benefit?

RQ3 In how far students think that the course had motivated
them to seek further development in the area of profes-
sional skills?

RQ4 What is the students’ “anchor”, that is, the first memory
of the course, and what memories had stayed on their
minds in the long run?

RQ5 Which valuable long-term effects of the course do students
perceive in their i) working life and ii) personal life?

RQ6 Based on students’ experience in the course, is there
anything that influenced them (for example, impacted
their thinking, attitudes, or behavior)?

To answer these questions, we designed an online question-
naire with open and closed questions. It was inspected by
several students, revised, and emailed to all students who had
attended the course COMMUNICATION AND SOFT SKILLS in
the last ten years (19 semesters, up to autumn 2008). These were
a total of 938 students, and the time span for students who had
attended the course in the most recent semester exceeded three
months. These graduates were asked to participate in the online
survey administered by the information system of the host
university. About 230 students had opened the questionnaire,
and 73 (7.8%) filled it out and submitted it, 49 of them within
the first 24 hours, the rest within about 3 weeks with one
friendly reminder a few days before submission was closed.



B. Participants and Their Demographic Data

Before describing the analysis of the responses, we share
facts about the student population. The vast majority of students
attending the course studied Service Science Management and
Engineering or Software Systems and Services Management.
The age range in 2009 was between 20.7 and 25.3 years, with
an average age of 22.8. There were 46 males and 4 females. In
2018, students were between 20.4 and 36.2 years old, with an
average of 24.4 years. 216 males and 43 females were enrolled.
Most students were Czech or Slovak, and 3–9 international
students participated in the English-speaking group of the
course each term. About two-thirds of the master’s students
were employed, a fair share of them on a full-time basis.

C. Mixed Methods Data Collection

To address the research questions, we used a mixed-methods
approach: an online survey consisting of questions with
predetermined, ordinal-scale grouped responses and questions
with open, free-text responses. For the first three research
questions (see Figure 1), we had offered response options: “not
at all, slightly, moderately, much, very much, and not specified.”
To illustrate the responses, we chose bar charts displaying the
number of responses for each option.

While this quantitative part provides a gross estimate of
the course’s effects at a glance, it does not allow to deduce
information about students’ memories, gained competencies,
particular impact factors, and, most importantly, the perceived
effects of the course. This is why we had chosen an open
response format in the survey for inquiries that would allow us
to respond to research questions 4 to 6 (Table I and Table II).
The questionnaire had been sent out bilingually in English and
Czech to improve its comprehension for non-native English
speakers. Responses were encouraged in English while also
Czech and Slovak responses were accepted.

D. Mixed Methods Data Analysis

The data analysis focused on finding out which traces
the course had left on students and whether they recalled
anything that had a lasting effect on them. This is why we
refrained from thematic analysis and instead chose the more
detailed and fine-grained qualitative content analysis according
to Mayring [9]. This method allowed us to mix inductive and
deductive category formation. This proved helpful because, on
the one hand, we had several categories on our mind when
forming the research questions. On the other hand, we wanted
to stay open to students’ responses and form subcategories from
reading the responses. Also, the flexibility of Mayring’s method
allowed us to apply shortcuts that saved us time and worked
effectively, like paraphrasing responses while analyzing the
data. Furthermore, we considered the frequencies of statements
in each (sub-)category since these numbers mirror the weight
of the respective impact on course graduates. This again allows
us to draw conclusions about which content and instructional
approach leaves long-term traces in students’ learning.

Mayring [9, p. 80] proposes eight steps for performing
qualitative analysis. Below, we describe our activities while

following these eight steps with a few modifications that are
in tune with the method that Mayring considers a process in
which new decisions may impact the procedure.

Step 1: Research question, theoretical background: While we
had specified the research questions prior to any methodological
decisions, step 1 made us more aware of the exploratory nature
of this research: What is it in an academic, student-centered
course that tends to sustain in students over the years? Also, the
frequencies of related statements would illustrate information
about what stayed with how many students.

Step 2: Establishment of a selection criterion, category
definition, level of abstraction centers: Due to finding a variety
of relevant statements in the questionnaires, we chose to
analyze responses to qualitative questions in all 73 cases. These
amounted to a corpus of 8,873 words. 17 of the 73 respondents
(23.3%) responded in Czech/Slovak, and their responses were
translated into English by the authors before the analysis. The
unit of analysis was a meaningful phrase. This could be a part
of a longer sentence or a few associated sentences. In sum,
745 units/meaningful phrases were distinguished and analyzed.

The category system was established inductively based on
the research questions. Subcategories were formed following
a mixed inductive-deductive process with some subcategories
determined in advance and others derived from the responses.
We deductively posed the categories: “anchor” or what sponta-
neously comes to mind; memories that stayed on graduates’
minds; valuable effects on working life and on personal life;
the course’s impact on thinking, attitudes, or behavior; anything
(for example, skills or knowledge) used as a consequence of
attending the course; anything else worth sharing.

To increase reliability, two co-authors of this article engaged
in the rating. One of them is the originator and instructor of
the course, while the other is an advanced master’s student
in computer science who had not attended the course and
was expected to challenge the potentially hidden assumptions.
Retrospectively, this indeed happened with a few statements.
However, after careful consultation of each rating, the inter-
rater agreement rose from the initial 75% to 100%. The most
differences among the researchers concerned statements that
fitted two (or more) subcategories. Since, for simplicity, we
refrained from multiple categorization, we had to decide which
subcategory would fit better. For example, one student remarked
that the course was a total waste of time. This statement was
categorized as “negative impression” due to the emotional
wording. But the statement would equally fit the subcategory
“course as such” since it concerned the whole course.

Steps 3–5: Working through the texts line by line, new
category formulation or subsumption; Revision of categories
and rules after 10-50% of texts; Final working through the
material: In our process of establishing subcategories, each
of the two researchers independently came up with a list
of subcategories for each of the four sets of related survey
questions. These proposals were discussed and combined into
one list of candidates. Thereupon we sat together and went
through about 10–15 responses to each of the questions and
compared, discussed, and coded our categorizations in an MS



ExcelTM sheet. The remaining responses were categorized
independently: one researcher selected a subcategory from
the relevant subcategory-list, and the second researcher only
saw the co-researcher’s choice once (s)he had entered their
subcategory. Who rated first depended on the researchers’
momentary time resources and alternated. Subsequently, adapt-
ing one’s choice was possible, and all ratings that remained
different were carefully discussed and turned into consensus.
Hand in hand with assigning statements to subcategories, one
researcher described the categories, and the other researcher
checked them based on his/her understanding. Subsequently,
both researchers marked those statements that appeared to
be prototypical examples of their respective subcategory and
associated the most filling ones with the respective subcategory.

Step 6: Building of main categories if useful: For brevity,
similar subcategories were grouped under an encompassing
term. However, we did not cancel the original subcategories
to preserve the information inherent in the original, detailed
categorization. For example, the subcategories “active listening
skills”, “presentation skills”, and “communication skills” were
grouped under “all communication skills”. The subcategories
“aspect of course as a whole” and “course as such” were
grouped under “course-related” (compare Table I and Table II).

Step 7: Intra-/Inter-coder agreement check: The intra-
and inter-coder agreement and consistency checks happened
iteratively throughout the process rather than just in one final
step. During the final meeting, we resolved the remaining
discrepancies on assigning the subcategories and agreed upon
the format of presenting the content analysis findings.

Step 8: Final results, ev. frequencies, interpretation: We
agreed to consider frequencies of statements falling into the
same (sub-)category since these would reflect the significance
of the respective (sub-)category for the student population.

IV. FINDINGS AND THEIR INTERPRETATION

A. Quantitative results (RQ1–RQ3)

To provide a gross estimate and overview of the mid- to
long-term effects of the course, the students were asked four
questions depicted above Figure 1. Only questions RQ1i about
improving professional communication and RQ3 concerning
motivation to continue developing professional skills addressed
essential explicit course objectives. RQ1ii about improving
communication in personal life was added. We assumed it to
be a positive side effect of the course that would illustrate the
pervasiveness of constructive communication as an expression
of attitude rather than just a technique. RQ2 on “useful contacts”
was included to provide us with data on community-building
and networking in or via the course [23] that students frequently
had noticed as a unique feature of the course.

Figure 1 shows that students received the course objectives
(RQ1i and RQ3) somewhat more than the positive-side effects
(RQ1ii and RQ2). Regarding professional communication, 34
out of 69 (49.3%) of the respondents indicated that the course
had helped them “much” or “very much” to improve their
communication at work. In contrast, only 4 (5.8%) did not
perceive any gain in their work-related communication that
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RQ1i: Do you think that, in the long-term perspective, the course
helped you in communicating with your colleagues at work?
RQ1ii: Do you think that, in the long-term perspective, the course
helped you in communicating in your personal life?
RQ2: Do you think that, in the long-term perspective, the course
helped you to gain useful contacts (for example, for studying
for finals, finding a job, or making friends)?
RQ3: Do you think that the course contributed to your further ac-
tive interest in the area of soft skills (for example, reading
books or taking other courses)?

Fig. 1. Descriptive statistics of the effects of the course as indicated by
participants who responsed to RQ1i, RQ1ii, RQ2 and RQ3 (n = 73).

they would account to the course. A similar but not as distinct
result accrues for personal communication, where 30 out of 70
respondents said that the course had helped them “much” or
“very much” to improve their communication in personal life.
Only 5 (7.1%) did not perceive any course-related gain in their
private communication. Turning to establishing contacts, 24 out
of 69 respondents felt that the course had helped them in this
respect, while 15 (21.7%) did not report any course-induced
support on networking. While this is the relatively weakest
aspect inquired, it may depend on the graduates’ personalities in
how far they value contacts but also on their situation (staying
at the university or leaving, often also to a different country).

We were most happy to see that the course motivated 37
out of 70 (that is, 52.9%) of the respondents “much” or “very
much” to continue developing their professional skills, while
just 6 (8.6%) did not feel inspired by the course to proceed in
their professional development. Note that this can have several
reasons reaching from a lack of interest to a strong interest
already in place before attending the course.

Below, we discuss the qualitative outcomes of the content
analysis in terms of (sub-)categories, representative statements,
and the frequency of statements in a (sub-)category. The aim is
to illustrate the course’s mid- to long-term impact on graduates,
along with insights we gained from this research.

B. Graduates’ memories (RQ4)

The categories “what spontaneously comes to graduates’
minds” (RQ4i) and “memories of the course” (RQ4ii) deal
with the “anchor” or first memory that enters the respon-
dents’ minds when thinking of the course and the further
elaboration of their memories, respectively. Table I shows that
the further elaboration of memories received about twice as



many responses (187) than the first memory (95). Interestingly,
the most frequent statements in both categories addressed
specific aspects of the course or the course as such (33 as
first memories and 57 as elaborated memories). For example,
course graduates remembered the intensive teamwork and the
immediate practical application of “individual soft skills learned
in the course”, the “great atmosphere”, “sitting in a circle”, or
“the non-traditional way of lectures”.

The second most frequent subcategory were spontaneous
(19) and elaborated (35) memories about “activities”. Examples
concern the close collaboration in one’s team, moderating a
topic while keeping the audience engaged, preparing materials
for schoolmates, “talking in front of a lot of people”, and
getting feedback. Group activities were remembered far more
frequently than other activities, corroborating theories about
the importance of relationships and social interaction [7], [21].

Memories about mediated “competences or skills” (the two
terms are used interchangeably) were the third most frequent
(24) among elaborated memories. Examples of statements on
remembering competences/skills are “basics of active listening”,
ways to “communicate with people, self-confidence, or non-
verbal communication”. Among spontaneous memories, the
subcategory “positive impression” (14) ranked third. Ad hoc
memories of positive impressions concerned “the great time
spent together”, “fun”, or “the awesome atmosphere”, mirroring
the prevalent constructive climate.

Next in terms of statement frequencies came memories of
the “people-aspect”, specified as “Anything connected to the
human players (students, lecturers) of the course”. People-
related aspects often concerned peers, such as in “with the
other participants, we became very quickly a great group where
everybody supported each other”. Occasionally, people-aspects
referred to teachers, such as in “I really appreciated that the
teachers weren’t teaching but guiding and moderating the
discussions”. This nicely reflects the dynamics of student-
centered education in which teachers act as facilitators, and
students are at the forefront most of the time.

With 20 statements, memories of “knowledge-items” –
specified as “any particular content or reference or concept that
students remember” – were far more frequent in the elaborated
memories category. Sample statements were: “Carl Rogers”,
“the basics of the Person-Centered Approach”, “Pomodoro
time-management”, or “the importance of the power gestures”.

From the other subcategories in Table I, let us examine
“negative impression”, specified as “Anything that left a
negative feeling, attitude, or trace in relationship to the course“.
For one student, “waste of time” was the “anchor” to the
course. Elaborated memories of negative impressions (6) were,
for example: “The course was disproportionally long.” and “My
group for the assignment was horrible [. . . ], they didn’t care
about the outcome of the assignment and in the end we had long
and boring theoretical part and a game that was not working and
it kept people from going home on time.” This illustrates the
range of power dynamics in student teams, requiring thoughtful
solutions. Students had been offered consultations throughout
the course, but not everyone took this opportunity.

TABLE I
GRADUATES’ SPONTANEOUS (RQ4I) AND ELABORATED (RQ4II)

MEMORIES OF THE COURSE

RQ4i: Spontaneously, what is the first thing that comes to your mind?
RQ4ii: Can you elaborate on what you remember from the course?
Subcategory

Prototypical example
Stmnt. count

• sub-subcategory RQ4i RQ4ii

Course-related 33 57
• aspect of course
as a whole

“I remember that we have worked more
in teams compared to other courses and
in the process applied individual soft
skills learned in the course.”

28 47

• course as such “It was a good guide to soft skills
everybody needs in his or her life.”

5 10

Activities 19 35
• group activity “Working closely with other members

of my presentation team.”
13 16

• presentation “Teaching a topic to a group of people
while keeping them engaged.”

2 11

• activity “The most interesting thing was to
prepare materials for my schoolmates
regarding [a] chosen topic. It’s quite an
experience for my life.”

4 8

Competences 7 24
• other compe-
tence / skill

“[The course is] not about knowledge,
but rather, it gave me a way to commu-
nicate with people I see for the first time.
It gave me self-confidence and showed
that communication can be effective in
other ways than verbally. In fact, it gave
me more than most of the other courses
of the Master Study.”

3 15

• active listening “I still recall the basics of active lis-
tening and its importance. During my
work I often come back to this topic
and search for additional material.”

4 9

People-aspect “I remember that with the other partici-
pants we became quickly a great group
where everybody supported each other.”

12 20

Knowledge item “Also the topic of conflict resolution was
helpful for me later.”

4 20

Positive impres-
sion

“Positive feelings about cooperation in
my team and with teachers. I am still
meeting my team members from time
to time.”

14 17

Negative impres-
sion

“Overall, the course was disproportion-
ally long, lacking practical exercises
such as conflict situations, presentations,
giving and receiving feedback.”

1 6

Other “During my work I do often come back
to this topic and search for additional
books and material.”

5 8

Statement sum 95 187
No response 0 3

Summarizing, the graduates’ memories mirror the character-
istics of student-centered learning. The distinguishing features
of the course, such as students’ active roles, the constructive
climate, and emphasis on group activities are remembered
more frequently than pure knowledge items, even though the
latter remain present in several graduates’ minds. Positive
impressions (31 statements) by far outweigh negative ones



(7), which mainly concerned the length of the course blocks,
peer-teaching, and lack of rigor in the grading criteria. Since
the course was compulsory, a few students apparently did not
manage to open up to its unorthodox style. Reflection groups
among instructors might help to better understand and deal
with students’ blocked motivation.

C. The effect on professional and personal lives (RQ5–RQ6)

We now analyze graduates’ responses to three related
research questions. (RQ5i): “Did you take something from the
course that was later valuable for you in your working life?”
(RQ5ii): “Did you take something from the course that was later
valuable for you in your personal life?” and (RQ6): “Based on
your experience in the course, is there anything that influenced
you (for example, it had an impact on your thinking, attitudes,
or behavior)? If so, please describe it.” These questions gave
rise to the three categories: the takeaway for working life, the
takeaway for personal life, and the influence on the person. The
respective subcategories are listed in Table II and described
below. In accordance with the course goals, we focus on the
courses’ effects on the working life of course-graduates.

By far, most graduates indicated a valuable takeaway
on their communication skills at work (45), and almost as
many statements (40) described a gain for communicating
in their personal lives! Interestingly, “active listening skills”
in personal life with 23 statements even outnumbered the
“active listening skills” sub-subcategory in working life (14).
Example statements regarding communication skills at work
concerned becoming “more comfortable communicating with
people at work”. The course particularly focused on active
listening, and this is nicely reflected in typical statements. For
example, a respondent wrote: “Active listening and non-verbal
communication (not only) reading skills – I have implemented
them into my interactions and used them since the course and
I believe they make me a better colleague/co-worker.” Another
graduate responded: “I realized how important listening is [. . . ]
and I use it all the time to show to other people that I care.”
In particular, the last quote illustrates that communication
skills are permeable, and their impact crosses professional
borders. Regarding presentation skills, statements addressed,
for example, “how to present things but still keep the focus of
the audience” or becoming “less stressed when presenting”.

Besides communication, the subcategory “other skills” –
specified as “any (aspect of a) competence/skill that students
report to have acquired or deepened as a result of the course”,
received a considerable number of statements (17) in the
“working life” category. These addressed skills/competencies
such as leadership, time-management, assertiveness, conflict
resolution, and teamwork. Sample statements particularly
relevant for computer science graduates were: “I used more
assertiveness as a tester (e.g., when I needed to tell developers
about a bug I found)” or learning “to deal with stress”.

The subcategory “Specific effect, insight, and learning” –
defined as “any takeaway perceived by graduates as a particular
effect, insight, and learning in connection with the course” –
had the same frequency (17) in the work context as “other skills”

TABLE II
GRADUATES’ TAKEAWAYS FOR WORKING LIFE (RQ5I), FOR PRIVATE LIFE

(RQ5II), AND INFLUENCES ON PERSON (RQ6)

RQ5i: Did you take something from the course that was later valuable
for you in your working life?
RQ5ii: [. . . ] that was later valuable for you in your personal life?
RQ6: [. . . ] that influenced you (for example, it had an impact on your
thinking, attitudes, or behavior)? If so, please describe it.
Subcategory

Prototypical example
Statement count

• sub-subcategory RQ5i RQ5ii RQ6

All comm. skills 45 40 13
• communication
skills

“An ability to communicate the
tasks more clearly while having
the other receiving side in mind.”

18 14 7

• active listening
skills

“Being just open to other people
and letting themselves to figure out
what is their problem is powerful.
I try to listen and ask more at my
work and also at home.”

14 23 6

• presentation
skills

“I learned how to present in front
of people and deal with stress.”

13 3 0

Other skills “I use some of the time manage-
ment/”Getting things done” rules
in my working life.”

17 8 4

Specific effect, in-
sight, and learn-
ing

“I also breathe deeper when I
dislike an opinion of a co-worker
very much in order to calm myself
so it is easier to dismiss the matter
and not get into an argument.”

17 11 14

People-related as-
pects

“Yes, in my opinion, it is impor-
tant to maintain warm relationships
with colleagues.”

14 9 14

Specific theory /
knowledge

“Team roles by Belbin” 9 4 3

Perceived unspe-
cific impact of
course

“Nothing in particular comes to
mind, but it was a nice practice – as
a team leader I use communication
skills every day.”

7 9 12

Self-competences “It taught me self-confidence in
preparing presentations and expres-
sions.”

6 9 5

Course-related “The course was not purely about
acquiring new skills, but also about
making the existing ones sharper.”

5 3 7

Specific activity “Practicing the visit at company
boss wanting pay raise was a valu-
able experience, getting great feed-
back and tips. Trying the teamwork
as a CERT unit during cyber-attack
was very exciting as well.”

4 1 0

Relationships
with others

“First listen and then react non-
judgmentally/neutrally.”

4 7 8

Other “No.” 3 8 8

Statement sum 131 109 88
No response 4 6 10

and even a higher frequency in the personal context (11) and
influence on the person (14). Work-life examples were: “read
body language of others and recognize my own body language”
or “I’m a technical and semi-introverted type so I had to go
out of my comfort zone, and I’m glad I did.” A statement



illustrating the influence on the person was: “Since then, I
know when my leads want to avoid answering my question or
use the tactics to manipulate me.” These examples show that
different students took away different learnings, underlining
the large repertoire students had in the course and used for
sustainable skills as well as the situations they encountered.

The subcategory of “People-related aspects” attracted 14
statements in both the work and personal category. As an
example of the former, consider ”Thinking about co-workers’
perspective about things” as an essential work-related capacity.
Influence on the person is exemplified by the statement: “I think
people from the course inspired me. I met a lot of interesting
people who had a different way of thinking and organizing their
lives. I pushed myself forward when I saw what those people
were doing or willing to do.” Probably, similar experiences were
more strongly symbolized in graduates’ minds than takeaways
of the “specific knowledge/theory” subcategory, specified as
“any takeaway attributed to a particular knowledge item in
connection with the course,” and capturing 9 statements in
the work category. Almost as many (8) items were assigned
to the “relationship with others” subcategory regarding the
influence on the person. There, statements pointing to an
increase of openness and respect towards other perspectives
were characteristic, such as: “It is always great to meet new
people and learn how they think and what opinions they have.
It always gives you another perspective.” Table II lists the
remaining subcategories and typical statements.

In summary, the considerable numbers of reported takeaways
for “working life” (131) and also “personal life” (109) signify
that the course left a sustained trace on graduates in terms
of subcategories listed in Table II. The statement frequencies
further indicate that skills/competencies by far outnumbered the
pure knowledge items, even though these were present as well,
along with several specific learnings and a sense of benefiting
from the course without specifying it. Furthermore, several
takeaways like communicating tasks more clearly, keeping the
receiving side in mind, managing stress, or knowledge about
team roles appear particularly useful for working in IT.

Aside from the skills, the category “influence on the person”
captured 88 statements, meaning that the course even left a
trace on graduates’ thinking, attitudes, or behavior. Interestingly,
in this category, people-related aspects and specific insights
were most frequently mentioned, confirming the high value of
social influence and freedom to learn on personal development.

The coverage of knowledge, skills, and attitudes is congenial
with student-centered, experiential learning according to [10],
[17], as well as with the specified goals of the COMMUNICA-
TION AND SOFT SKILLS course.

D. Perceived sustainable effects and specifics

To find out specific skills or insights students used based on
the course, we asked the question: “Is there something from
the course (for example, skills or knowledge) that you use as a
consequence of attending the course?”. In sum, 75 statements
were identified, out of which only 4 respondents answered “no”
or similar. Unsurprisingly, “active listening” took precedence

in terms of frequencies. Overall, the responses in the category
“Something used as a consequence of attending the course”
are consistent with the takeaways discussed above, yet more
concrete and thus reflect the concrete effects of the course.

Finally, we wanted to give respondents the opportunity to
mention whatever they wanted. This gave rise to the category
“Anything else to share” that attracted 60 statements. The major-
ity (17) was associated with the subcategory “Course as such”
and emphasized the special nature, people, or atmosphere of the
course. The subcategory “Gratitude” captured 11 statements,
tightly followed by “Other” (9), “Positive impression” (8),
and “Feedback” (6). At the end, the subcategory “Negative
impression” came to hold the single statement: “The course
was totally unluckily formed”, expressing the respondent’s
discomfort with the course experience.

V. DISCUSSION

A. Limitations

A shortcoming of our study is mainly the questionnaire
response rate of 7.8%. However, the rate cannot be calculated
precisely since we do not know how many graduates were
reached by the emails with the survey link. Unfortunately, some
international students were not reached due to expired email
accounts. With extra effort, their current email addresses could
be found to contact them in a second, follow-up wave. In any
case, we used all responses for the content analysis, capturing
each statement by each of the 73 respondents.

Another shortcoming is that (due to space limitations) we
did not distinguish between responses from early graduates
(from 2009) and the recent ones. Since memories decline over
time if not refreshed, differentiating between early and late
graduates might reveal further information. The same holds for
distinguishing between the groups conducted in English and
holding international students versus the purely Czech/Slovak
groups.

We also shortened Mayring’s procedure [9] of performing
qualitative content analysis by skipping the step of paraphrasing
each statement before its categorization. Instead, we used
prototypical statements as an orientation that helped us to
minimize the time spent on the analysis.

B. Contribution

Despite the limitations above, the mixed-methods approach
allowed us to respond to all research questions listed in Sec-
tion III. The first three of them were researched quantitatively. It
became evident that the explicit course goals, namely improved
communication skills in the work context and motivation
for life-long learning of professional skills outweighed other
aspects such as establishing useful contacts and improving
communication in personal life. The concordance of the results
with the course goals confirms that formulating goals is
important to establish focus throughout a course.

The results also show that for the vast majority of partic-
ipants, the main course goals were achieved in a sustained
form at least to some degree. We attribute this primarily to the
student-centered, holistic approach taken in the course. Students



were highly engaged, could choose soft-skill topics they found
relevant, prepared moderation units in a small, self-organized
team, and actually worked with the group most of the time [7].
This mode resonates well with the basis of Dale’s cone of
experience: students went through the experience and received
honest feedback from the group immediately.

While the findings regarding all research questions were
discussed in Section IV, let us compare how the findings of
the current study compare to the short-term effects of a single
course instance reported in [8]. Interestingly, we observe a
vast consistency of several effects of the course. In the short
term, students had indicated that they were going to apply
the learning in real life. Indeed, the numerous takeaways for
“working- and personal life” (in sum 240!) nicely testify this
tendency. Moreover, the short-term finding of an identified
“positive change” in students was sustained, as can be seen
from the versatile yet coherent category of “influence on the
person” with the remarkable statement frequency of 88. Last
but not least, students’ short-term observation that they had
become better active listeners endured in several graduates.
It reflected itself in high frequencies of the “active listening”
subcategory in various categories such as memories, takeaways
for personal and working life, and influence on the person.

While more research is needed, the resonating consistency
of essential effects of the course between the short- and mid-
to long term perspective allows us to draw the following
conclusion. In student-centered, experiential courses grounded
in a value-base of openness, honesty, respect, and deep
understanding, the learning and personal growth of students are
strengthened or initialized in the intensive course experience.
Furthermore, it carried on for years, for the vast majority of
participants who manage to open-up to the experience [21].

C. Impact

This contribution impacts higher education practice and
research in the field of professional skills, student-centered
courses, and mixed-methods research. Essentially, the re-
searched course had started as an optional course with one
group in 2006. Students grasped its relevance for the field
and voted for it to become mandatory in their Service Science
Management and Engineering curriculum. Gradually, the course
became a sustainable, student-centered course with about seven
groups per year.

The multiplying effect is achieved by offering the most
gifted students to tutor the course with more experienced
facilitators and, subsequently, to lead their own groups along
with getting collegial supervision. This aligns with the Teaching
Lab initiative at the Faculty, whose goal is to train new teaching
assistants [24]. Moreover, the generic course-design is “stable”
as primary course objectives tend to be reached for most
students, and drop-out is minimized.

A justified question is how far researching the effects of
the computer science master’s course COMMUNICATION AND
SOFT SKILLS is relevant to computer science education. In
fact, the course concept and goals are transferrable to any
field. What matters centrally, however, is the students’ and

facilitators’ orientation in the target discipline, along with the
student-centered philosophy that allows students to choose the
major course themes according to the felt need or interest
to improve. Most often, this happens in the context of their
(desired) job or a study project. In both cases, the real interest or
demand arising from students’ jobs stands in the foreground and
attracts the majority’s context – in our case, computer science.
Visiting students from other schools, nations, or cultures add
the opportunity of getting an interdisciplinary or intercultural
perspective. Thus, in a nutshell, it is the people who tune the
course experience in the direction of a particular discipline.

Our research confirmed several graduates’ takeaways along
the qualifications demanded by the guidelines for computer
science curricula [11]. Empirical research [25] also shows how
important these qualifications are. Consequently, we conjecture
that while several aspects of our research reach beyond a
particular discipline, this study also contributes to the special
case of computer science education. For sure, it formed a firm
basis for the facilitators’ own learning, (inter-)personal growth,
and future development of the course.

VI. CONCLUSION AND FURTHER WORK

This work investigated students’ mid- to long-term takeaways
from the master-level course COMMUNICATION AND SOFT
SKILLS via a mixed-methods approach. The quantitative results
and qualitative findings were highly consistent and comple-
mented each other. While the former provided an overview
of how intensively essential course goals have been met, the
latter illustrated takeaways and memories from the graduates’
perspectives using their own statements. We categorized them
for conceptual coherence and counted them to estimate the
“weight” of categories and subcategories.

In a nutshell, with a few exceptions, the course provided
significant, long-lasting learning of skills, attitudes, and knowl-
edge. These start from better active listening skills and reach
to increased openness to the perspectives of others and valuing
diversity, group activities, and creative, self-organized learning
on one’s own and with peers.

Further work will organize a second wave of the online
survey, reach international students who may have missed the
original emails, and analyze responses based on gender and
the year of course attendance. Also, the course design will be
adapted to include video-conferencing experience that gains
importance in the era of digitalization and occasional necessary
social distancing, as for example, in the times of pandemics.
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