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Abstract—This Full Paper in the Research-To-Practice Cat-
egory illustrates what an online survey of students’ opinions
reveals about students’ perceived learning and take-away from
a course on Data Science. The course is offered at University
of Vienna in the Business Analytics, Data Science, and Digital
Humanities faculties as part of the masters’ programs. In this
work, we outline the course structures, goals, modules, and
present preliminary findings gained while teaching the course.
Due to the global pandemic and resulting lock-downs, the course
was held online, hence, we also analyze the effects of the current
situation on the students.

The results revealed that the structure of the course is
appreciated by the students. Furthermore, the students liked
the open source software taught in the course where they can
create visual workflows with an intuitive, drag-and-drop style
graphical interface, without the need for coding. The results also
confirmed our hypothesis which showed that working in groups
is more complex and difficult using online tools. We learn that the
instructor-generated technique for forming the groups assigning
to each group students with different backgrounds, lead to teams
that are able to solve problems faster as they are more cognitively
diverse. These findings confirm that the approach used in the
Data Science course is viable for teaching computer science skills
to non computer-scientist and can be used by other educational
institutions.

Index Terms—data science, emergency remote teaching, dis-
tance learning, 21st century skills, computer science education,
student-centered learning

I. INTRODUCTION

Data Science is one of the most popular emerging domains
and it provides tools for 21st century jobs and for the most
required career options nowadays.

The importance of Data Science grew with the increasing
amount of available data which is a precious asset of any
organization. It helps companies to understand and enhance
their processes.

Data Science involves mining large datasets containing
structured and unstructured data and identifying hidden pat-
terns to extract actionable information. The importance of
Data Science lies in its innumerable uses. It is a flourishing
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industry and an interdisciplinary field that encompasses Com-
puter Science, Statistics, Inference, Machine Learning algo-
rithms, Predictive Analysis, and new technologies. Moreover,
it has many applications in different domains including health-
related research, financial market analysis, fraud detection,
energy exploration, environmental protection, and more.

Hence, the goal of this paper is to present the design
strategy of a course whose goal is to provide the students with
the fundamentals for setting up, managing, and conducting
Data Science projects. The course is offered at University of
Vienna in the Business Analytics, Data Science, and Digital
Humanities faculties as part of the master’s programs.

One of the main challenges in designing this Data Science
course is to take into account the different knowledge that
students with different backgrounds have, and to provide
computer science-related skills to non-computer scientists. The
main skills that the students should acquire thanks to the Data
Science course are: to be able to understand the variability
and uncertainty inherent in the problem, to develop clear
statements of the problem/scientific research question, and to
understand the purpose of the answer. Moreover, the students
should be able to obtain high-quality data from the original
dataset and to approach modeling as a process that requires an
overall strategy, not an application of a collection of techniques
or methods.

With our paper in the research-to-practice category, our
goal is to propose a new method for designing a course
that is suitable for teaching data science and is also widely
accessible to a broad range of students. To the best of our
knowledge, there are very few works that focus on the design
of data science courses whose aim is to provide students with
heterogeneous backgrounds the skills they need in the 21st
century.

II. BACKGROUND

A. Teaching Data Science

Motivated by the previous observations, many courses have
been designed to prepare students to become data scientists
with the correct blend of practical and academic knowledge



and skills. In [1] a flipped classroom approach was adopted
in a post-graduate Data Science course. The study compared
student evaluations and implementation experience of tradi-
tional teaching methods with a flipped classroom approach.
This approach switches the traditional activities conducted in
the classroom and those conducted at home, i.e. lectures are
watched at home whilst homework questions are discussed in
class. The results show that great strides have been made in
the adoption of the flipped method for the lectures.

The authors in [2] design a low-level undergraduate intro-
ductory Data Science course. As our Data Science course, also
the course described in [2] is multidisciplinary and incorpo-
rates topics from different domain areas, such as astronomy
and social networks. The need for a course that provides
examples of data science applications from different fields is
related to the heterogeneity of the background of the students
enrolled in the course. It is of crucial importance to find
interesting topics for all the students to keep them motivated.
Moreover, the description of different case studies will present
to the student a broad overview of Data Science application
scenarios. The results in [2] are in line with our findings,
the authors confirm that designing an interdisciplinary Data
Science course for students with different levels of computer
science knowledge is challenging.

In [3] the authors underline the importance of introducing
a Data Science course in undergraduate degrees in statistics.
After analyzing seven different study programs in various
universities, the authors conclude that, not surprisingly, a
course that incorporates Data Science can be a way to motivate
students to further study statistics as the students perceive these
courses as relevant and exciting. These courses, like the one
presented in our work, present the students with projects and
assignments that can be adapted or extended to meet the levels
of the students.

Data Science courses have been created and implemented
also for secondary students. The description of the course
”Introduction to Data Science” is presented in [4], which aims
to develop computational and statistical thinking skills so that
students can access and analyze data from a variety of sources.

Moreover, it is worth mentioning that Data Science has
received attention also in the Education field, which is known
as Educational Data Science [5], it works with data gathered
from educational environments/settings for solving educational
problems. Lastly, the work in [6] reports the results of an
empirical study conducted to assess the entry competencies
of students, potential candidates for a Data Science master’s
program. The main finding is that technical competencies are
not critical for success in studying Data Science.

B. 21st Century Skills

Using digital media to acquire subject-specific competen-
cies, autonomously working on projects, solving problems,
communicating, and collaborating in a self-directed manner
are some examples of the most essential 21st century skills.
In particular, in [7], the authors identified three categories of
21st century skills: “learning and innovation skills”, “digital

literacy skills”, and “career and life skills”. Learning and
innovation skills encompass critical thinking and problem
solving, communication and collaboration, and creativity and
innovation. The authors in [8], instead, conducted a com-
prehensive literature review and integrated the literature on
digital skills with the theory of 21st century learning to
develop a “framework of 21st - century digital skills”. Based
on the developed framework, they designed and validated a
questionnaire designed to quantify these kinds of skills [9],
[10].

The Data Science course provides the students with 21st
century these skills using multiple approaches. During the
project work, the students are presented with problems, and
datasets, which they are asked to analyze and solve in groups.
They learn how to collaborate and communicate and this
improves their ability to work in teams and communicate
effectively. In the project work, students are given the freedom
to be creative in selecting the main questions they would
like to answer, given the dataset thy are provided with. The
goal of the course is to close the gap between the skills
required in professional life and those acquired at institutions
of educations [11]–[13].

C. Student-Centered Learning

Student-centered learning is a learning approach where
students can self-direct themselves using non-conventional
elements, such as peer review, and self-assessment. It plays
an important role in student- centered approaches, which are
suggested methods to enhance 21 st century skills [14].

The research in [15] describes person-centered therapy and
learning providing numerous examples of successfully imple-
mented learner-centered approaches employing self-directed
learning [16], [17]. While, in [18] the authors criticized
previous works for the lack of possibilities for cooperation
among students, while the business sector had long recognized
the importance of interpersonal skills.

In this work, we highlight how working on Data Science
projects in groups, and the peer review task on the project
helps students become self-responsible learners and fosters
their personal and social skills.

D. Emergency Remote Teaching

This sudden and challenging switch to online learning is
now known as “emergency remote teaching” in the litera-
ture [19], [20]. The SARS-CoV-2 pandemic presented ed-
ucational institutes with the challenge of transforming all
courses to pure online learning within a few days. On March
2020, many European universities were ordered to teach
their students in a distance education setting by government
decree [21], which was issued four days before taking effect.

In this paper, we provide insights into the effects of emer-
gency remote teaching on a Data Science course offered at the
Master’s program of University of Vienna.

Differently from typical online teaching which provides
well-prepared courses, emergency remote teaching, refers to a
response to a crisis that requires to temporary switch to pure



remote teaching that otherwise would have been provided in
a face-to-face setting [22].

Many researchers investigated the effects of emergency
remote teaching. In [23] the authors compared the performance
of students who experienced emergency remote teaching with
learners who were taught in a face-to-face setting. The paper
evaluates the grades for different courses such as English,
business, computer programming, and communication. The
conclusion is that students experiencing emergency remote
teaching performed equally as those who were taught in a face-
to-face setting. Other studies [24], [25] also show an increase
in students’ academic performance during the emergency
remote learning by comparing the academic record of 2020
with those of the previous years.

In this work, we do not have data about the Data Science
course held before the SARS-CoV-2 pandemic since the course
was held for the first time in October 2020. We provide an
analysis of the grades of two different semesters.

E. Data Science: Course Description

The Data Science course is offered at University of Vienna
in the first semester of the Business Analytics and Data
Science masters’ programs, and in the third semester of the
Digital Humanities masters’ program. It provides 6 ECTS,
i.e., the European Credit Transfer System. The course is
denominated Doing Data Science.

The goal of the Data Science course is to provide the
students with the skills needed to set up, manage and conduct
data science projects themselves.

Students acquire knowledge of processes describing how
to approach and implement data science projects. They know
the steps of CRISP-DM [26], an acronym for Cross-Industry
Standard Process for Data Mining, which is a standardized
process that describes and codifies common approaches used
by data mining experts: it is the most widely used analytical
model in the industry. Moreover, students learn about various
cases of how to apply this to different applications (from
different areas such as business, humanities, etc..).

This class consists of different parts:
1) Part I: How to approach data science projects
2) Part II: Showcase examples for data science projects
3) Tutorial: Introduction to the data science tool KNIME
4) Group Work: Students work in an interdisciplinary group

on a data science project
KNIME 1 Analytics Platform [27] is the open-source soft-

ware for creating data science. Students can create visual
workflows with an intuitive, drag and drop style graphical
interface, without the need for coding. Moreover, other show-
cases are introduced by guest speakers.

An example of a workflow in KNIME is shown in Figure 1.
The project work is organized in four steps: in the first one,

the students indicate their preferences on the topics, we try to
accommodate these topic requests and assign the students to
an interdisciplinary group of 3-4 members. In the second step,

1https://www.knime.com/

the students address the part “Project and Data Understanding”
of the CRISP process and have the first meeting with their
supervisor. In the third step, the groups work on the “Data
Preparation and Modeling” phase and have a second meeting
with the supervisors. The last step of the project work consists
of the “Data Modeling and Evaluation” part.

In the more recent editions of the course, the second
meeting with the supervisor has been substituted with a peer-
reviewing process. The students are provided with a ”peer-
review questionnaire” that they can use to evaluate the project
work of their peers, then random pairs are created so that each
group can review and get a review from another group. On a
given date, each pair of groups meets and discuss the state of
the projects. After the meeting, the students have one week to
present their feedback to the lecturers and the peer group.

At the end of this process, the students prepare a poster and
a video where they describe their work.

There are three exams in total - a written mid-term and a
written final exam as well as an oral exam in terms of poster
pitch videos and discussions on the investigated project topics.

On the day of the oral exam, all the participants watch
the poster pitch and take part in a Q&A session. Afterward,
everyone is invited to join Wonder2, an online gatherings
platform, where each group stands in a “corner” and all the
participants can move and join a group to ask questions or to
provide feedback.

The different parts of the course contribute to the final
grades as follows: the midterm and final test provide both 30%
of the final points, while the project work provides 40% of the
points. In particular, the points of the project are distributed as
follows: poster 30%, poster video 30%, KNIME process 20%,
and peer-review report 20%. When there were 2 meetings with
the supervisor and without a peer-reviewing process the poster
counted for 40% of the points, the poster video for 40%, and
the KNIME process for 20%.

During the classes, in the first part of the course, lecturers
not only provide a description and an explanation of the main
theoretical concepts but also list interesting real-life examples,
and share personal experiences with data science projects and
problem solving. In the second part of the course, each lecture
is interactive and all the data science examples are analyzed in
detail, for each step possible alternatives are described together
with the pros and cons. This approach helps students acquire
critical thinking skills.

F. Research Questions

In detail, we address the following research questions:

• RQ1: Is the data science course provided in the masters’
programs of different faculties well designed for students
with different backgrounds?

• RQ2: Does the course provide the master’s students with
diverse backgrounds with the expected and needed skills
to carry out data science projects?

2https://www.wonder.me/



Fig. 1: KNIME software.

TABLE I: Questionnaire answers.

Ad-hoc questionnaire
Semester Participants Survey S1 Answers %
WS 2020 38 21 55.3
WS 2021 48 13 27.1

Standardized questionnaire
Semester Participants Survey S2 Answers %
WS 2020 38 27 71.1
WS 2021 48 21 43.75

• RQ3: How did emergency remote teaching affect student
performance and what is the lesson learned?

• RQ4: Is the software presented in the course for the
project work suitable for students with heterogeneous
backgrounds?

• RQ5: Is the group formation process that is adopted by
the lecturers adequate for the project work?

III. METHODS

To address our research questions, in addition to our obser-
vations and dialog with our students, the following data were
analyzed:
Ad-hoc designed questionnaire (S1): We conducted an anony-
mous survey among our students to collect their feedback on
the Data Science course. To find out whether students under-
stood the questions in the way we expected, we conducted a
pre-study with a few students who filled out the questionnaire
and shared their reactions to the questions. Then, we submitted
the final questionnaire and evaluated the answers. The surveys
presented Likert-scale and open-ended questions.

Standardized course feedback questionnaire (S2): We eval-
uated the responses to the standardized online questionnaire
proposed by the University at the end of the course. The survey
consisted of several Likert-scale questions to be rated on a five-
point semantic differential scale [28] from “strongly agree”=1
to “strongly disagree”=5. Students could also provide written
feedback via open-ended questions asking them for feedback
as well as suggestions for improvement.

The number of answers for these questionnaires is provided
in Table I.

Analysis of final grades: To compare the learning outcomes
and the overall performance of the students, we evaluated and
compared the final grades of students upon completion of the
Winter term in January 2020 and the Winter term in January
2021. The final grade is a common measurement of the overall
performance [29] and is calculated by taking into account all
grades given for the different parts of the course using the
following mapping: 1=Very good, 2= Good, 3=Satisfactory,
4=Sufficient, 5=Failed.

Students interviews: To collect qualitative feedback from
students, in addition to the surveys, students interviews have
been conducted with ten students in each semester. The stu-
dents were asked for their opinion on the relevance of the data
science course for their future. Based on the transcriptions,
a thematic content analysis was conducted to find common
categories.

IV. RESULTS

A. Ad-hoc designed questionnaire

Copies of the ad-hoc questionnaire were sent out to the
students to collect feedback on the Data Science course.



TABLE II: Ad-hoc survey for the Data Science course.

Questions Answer type
Age Open-ended

Gender Mult. Choice

Background-Study program Open-ended

Full time student or working student? Yes–No

Was your preliminary knowledge adequate to
understand the topics covered for the course? Likert scale

Are the learning materials provided
adequate to study the subject? Likert scale

Do you like the modality for the course
(all the 3 parts, i.e. lectures,tutorial, project)? Likert scale

Is it a positive aspect to collaborate
with students with a different backgrounds? Likert scale

Do you like the organization of the course
(first theory/then show cases/lastly project)? Likert scale

Were you comfortable with Moodle
or the digital media used in the course? Likert scale

What would be the best way to
organize this course, in your opinion? Open-ended

How was the course that you think was the
best one so far organized? (how were the exam/
lectures/was there a project? Open-ended
Please mention courses attended in any university

How can the lecturers help you to
get the best out of this course? Open-ended

Which skills do you plan on acquiring
thanks to this course? Open-ended

Did you use any further digital media during
the course (YouTube, Forums, other websites)
to prepare for the exam? Or for working
on the project? (e.g. to prepare the presentation, Open-ended
the video, learn how to code, etc.)
or was the material provided enough?

Did you like how the groups for the projects
were formed? Do you have any suggestions Open-ended
(other ways e.g. random, self-selected, etc.)?

Was the peer review phase of the project
useful? if not please provide your motivations. Open-ended

The survey was presented to the student in both Winter
Semesters (WS), i.e., 2020 and 2021. The questions are
presented in Table II.

The main difference between the questionnaire designed for
the winter semester 2020 and that for semester 2021 is the
addition of the final three open-ended questions in Table II,
i.e., the questions about the use of digital media during the

0% 20% 40% 60% 80% 100%

Preliminary
Knowledge

2020

2021

Teaching
Materials

2020

2021

Collaboration

2020

2021

Course
Organization

2020

2021

Prefer not to say Definitely NOT More NOT than yes

More YES than not Definitely YES

Fig. 2: Results for likert-scale questions of the ad-hoc survey.

course, the technique used to form the groups for the project
work, and usefulness of the peer review phase for the project.
This phase was introduced in the Data Science course only in
the winter semester 2021.

The results of the 21 and 13 responses are shown in
Figure 2. The respective response rates were 55.37% and
27.1%. The overall feedback on both semesters of the course
was very positive.

The students stated that: the preliminary knowledge gained
during their studies is adequate to understand the topics
covered in the course, and the learning materials provided
(slides, lecture recordings, project template, etc.) are adequate
to study the subject. In addition, the online platform, Moodle,
used for teaching the course during the COVID-19 emergency
was easy to use for the students. They appreciated the structure
of the course consisting of 3 main parts, i.e.(i) lectures with
the theory first followed by show case,(ii) tutorial with the
KNIME software, and then (iii) project work. They also
evaluate positively the chance to collaborate with students with
a different backgrounds.

The written feedback on the open-ended question can be
summarized as follows:

Course organization. Many of the feedback on this aspect
were positive for both semesters: ”I think the course is very
well structured and I would not change the format or the
organization.”, ”The organization in three parts was great”,
”The organization was already very well executed.”, ”I think
the structure is fine as it is.”. Over the 34 answers, counting
both semesters, 90% of them were positive, and the others
provide suggestions on how to improve the course. An exam-
ple would be to have a quiz after every lecture, which might
make students focus and try to get the best from every lecture.

Other courses structure. When asking the students to de-
scribe the best courses they attended during their study pro-
gram, the answer were positive: ”The best course I attended



Question Number
At the beginning of the course the learning
outcomes, content and assessment criteria were 1.1
clearly communicated.

The course content is very interesting. 1.2

This particular course is very important in its
contribution towards reaching the objectives of the 1.3
academic program.

The lecturer is very motivating. 1.4

The lecturer provided a well-structured course. 2.3

The lecturer focuses on the students and their levels
of knowledge. 2.4

Complex subject matter and examples were
explained in a comprehensible manner. 2.5

The lecturer gave useful feedback on questions,
suggestions raised and contributions made by the 2.6
students.

There were enough phases of interaction and
communication. (Online or on-site) 2.13

For courses held in a hybrid or digital form: The
students participating online could easily join 2.15
discussions.

The students participated in the course. 2.20

I have a clear idea of what to expect in the
examination. 2.21

TABLE III: Standardized survey for the Data Science course. Fig. 3: Results for likert-scale questions of the standardized
survey.

had almost the same structure as this one but it was focusing
more on the final project and not on the examination parts.”,
”In terms of organization and execution, this course was the
best one I have attended so far.”. We notice, in their feedback,
a first effect of the remote teaching: many students appreciate
the possibility of having recorded lectures. This is a new
opportunity offered to students and it was not exploited before.

Digital media. Even if the students reported good feedback
on the material provided during the course, they accessed other
websites/forums such as YouTube, Stack Overflow, and coding
tutorials. The access to these resources, according to their
answer, happened mainly during the project phase when they
were working autonomously in groups.

Project work. The main aspects to highlight for the project
work are two, the group formation and the peer review phase.
The technique of forming groups with students from different
study programs and backgrounds appears to be successful and
is appreciated by the students who commented ”I loved the
group project as I would rarely work with fellow students

from those very different backgrounds!. . . ”. The peer-review
phase, introduced in the Winter Semester 2021, was also
positively perceived by the students, but 15% of them would
have preferred to receive feedback from the lecturer on the
state of their project. On the project work feedback, we notice
negative effects produced by the pandemic and the remote
teaching. It was difficult for the students to coordinate with the
other project members for online meetings, and for discussing
the state of the project and how to proceed.

B. Standardized course feedback questionnaire

The standardized questionnaire is provided at the end of
each course by the University in order to evaluate its courses.

The survey was presented to the students in both Winter
Semesters, i.e., 2020 and 2021. The questions are presented
in Table III and in Table IV. The questions in both surveys
are the same from the two different semesters.

The results of the 27 and 21 responses are shown in Figure 3
and Figure 4. The respective response rates were 71.1% and
43.75%.



Question Number
Overall, I would rate the course as 1.5

In comparison with the specifications of the
curriculum (ECTS credits), the total workload is 2.7

TABLE IV: Standardized survey for the Data Science course. Fig. 4: Results for likert-scale questions of the standardized
survey. Answer for year 2020 on the left and 2021 on the
right.

The overall feedback on both semesters of the course was
very positive as shown in Figure 4. The feedback is even
more positive in many questions of the 2021 semester. In
particular, question 2.20 was rated significantly differently in
both years with p=0.02939 found using a Kruskal Wallis test.
The students in 2021 felt more actively involved than in 2020.
We associate this difference with the adoption of the peer
review process since it was the main difference introduced
in the Winter Semester 2021 compared to 2020.

Also, this survey indicates that at the beginning of the course
the lecturers communicated in a clear way learning outcomes,
the content, and the assessment criteria and that the lecturers
provided a well-structured course focusing on the students and
their levels of knowledge. Moreover, complex subject matter
and examples were explained in a comprehensible manner.

This is a very important aspect of the Data Science course
as it is offered in the Business Analytics, Data Science, and
Digital Humanities faculties as part of the masters’ programs
and the students have a diverse backgrounds. It is a challenge
to design a course that matches the educational background
of these students. Despite this challenge, the course content
was found very interesting and the course was estimated very
important in contributing to reaching the objectives of the
academic program.

Even if both courses were held online, the students believed
that there were enough phases of interaction and, communi-
cation and that they could easily join discussions online.

C. Analysis of final grades

We collected and evaluated students’ final grades in both
winter semester, WS 2020 and compared them to the preceding
year WS 2020. The university grading system comprises the
five grades 1–5, where 1 is the best grading and 5 is the worst,
which also amounts to failing a course. In Figure 5, we show
the percentage of students that obtained a specific grade.

It is easy to notice that the grades for the winter semester
2021 improved compared to those of the previous year. The
percentage of students who had a low grades, i.e. 4 or 5, is
lower in WS 2021 while the percentage for the higher grades
as 1 and 3 increased. This phenomenon could be motivated by
two reasons. First, the answers to the surveys in WS 2020 were
used to improve the design of the course for the following year.
Second, the introduction of the peer-review process in WS

2021. This learner-centered approach drives student to be more
motivated, to define their own goals, to monitor their progress
autonomously, to manage their workload, decide which tasks
to prioritize, to interact with each other in an open-minded
and fruitful way, and to try to achieve results without constant
external directions.

D. Students interviews

The students who participated in the interviews had a di-
verse background and 50% of them are working students. The
transcripts of the interviews were analyzed and the mentioned
advantages and challenges were categorized. The following
listing summarizes the main findings on the relevance of the
Data Science course for their future. (i) Collaboration skills:
80% of the students mention that collaborating with peers on
a project is a very important skill in any environment and they
acquired it thanks to this course. (ii) Real-world projects: all
the interviews reveal that learning how to structure data science
projects properly and how to address important questions and
potential problems is very relevant for a future in the business
world. (iii) Coding: for 50% of the interviewed students the
challenge is to use machine learning methods without knowing
coding languages but this was overcome by the use of KNIME
software presented in the lectures.

V. DISCUSSION

Several interesting significant findings were discovered.
These findings confirm that the approach used in the Data
Science course is viable for teaching computer science skills
to non computer-scientist and can be used by other educational
institutions.

The research questions could be answered as follows:
RQ1: Is the data science course provided in the masters’

programs of different faculties well designed for students with
different backgrounds? Yes, the surveys revealed that the Data
Science course is well structured and appropriately designed
for students with different knowledge gained from different
study programs. With this question we analyse the general
overview of the course.

RQ2: Does the course provide the master’s students with
diverse backgrounds with the expected and needed skills to
carry out data science projects? Yes, the students acquired
skills on how to handle a data science project. They are able



to assess what questions could be interesting/reasonable to
answer when given a dataset, choose appropriate methods
to use for answering these questions, and to communicate
the results understandably and reliably. On the open-ended
questions, we read that ”the course so far serves this purpose
well”. Aspect: general overview of the course. With this
question we analyse mainly the lectures in the first and second
part of the course.

The project work and the peer reviews highlight that stu-
dents acquired a deep understanding of the main topics taught
in the course: they showed in the project work that they can
autonomously work on a real world problem that differs from
the case studies presented in the lectures, moreover, they can
provide constructive feedback to their peers on topics far from
their domain. Moreover, with this question we comment also
on the feedback from the project work and peer review phase.

RQ3: How did emergency remote teaching affect student
performance and what is the lesson learned? The effects of
remote teaching are twofold. On the one hand, it facilitates
the learning process by making available material that would
not be available in face-to-face teaching, i.e., recordings of the
lectures. On the other hand, it makes the collaboration among
students more difficult, limiting the interaction in the case of
project works.

RQ4: Is the software presented in the course for the project
work suitable for students with heterogeneous backgrounds?
For the project work, the student are free to use any pro-
gramming language, such as Python or R, if they are already
familiar with it, but they are also introduced to the software
KNIME, presented to them in weekly tutorials. This software
is easy to use and does not require programming skills therefor
id suitable for the students of this Data Science course. From
the answers to the questionnaires, we learn that the material
provide was enough to familiarize with this tool and to be
able to work on the project. With this question we analyse the
project work phase.

RQ5: Is the group formation process that is adopted by
the lecturers adequate for the project work? The technique
used for creating the groups for the project work consists on
collecting the students’ preferences on the proposed dataset,
and splitting the participant of the course in groups with
3 or 4 persons from different study programs. This process
was positively evaluated, the students commented ”I think it
was good formed. I would not like random selection of the
group members. Every student has his/her personal interests
that could help the Group and also bring something new.
The random selection would destroy this. ”. Moreover, they
highlighted that this method solves the problem they would
have in finding a group themselves as they do not know the
other participant of the course: ”It is difficult to find a good
group if you don’t know the majority of the people.”. With
this question, as for the previous one, we analyse the project
work phase.

Fig. 5: Grades for WS 2020 and WS 2021.

VI. CONCLUSION

This paper presented our findings on the designing of a new
course in Data Science and depicts the course setup. The target
audiences of this paper are instructors, curriculum designers,
educational researchers, and everybody who is interested in
promoting the professional skills of students with different
backgrounds, from computer science to digital humanities. We
presented the professors’ teaching approach in order to help
readers imagine and potentially replicate (part of) the course.
We compared the results obtained with two different anony-
mous questionnaires from two different semesters and we
found that the students like the course structure, the presented
software, and the teaching style. Moreover, the evaluation
of the course and the grades of the students improved from
Winter Semester 2020 to Winter Semester 2021.

We learn that (i) the course was well designed, (ii) it
helped students with different backgrounds to acquire skills for
handling data science projects, and (iii) the emergency remote
teaching had both positive and negative effects facilitating the
access to the course material and lectures but had also made
the project work phase come complicated to coordinate.

We think that the structure of the Data Science course
described in the paper could be used also for engineering or
computer science students, maybe in a course in bachelor’s
programs. The topics can be presented in more detail in this
case, and the use of other programming languages is also
possible.

Our future work encompasses further evaluations and we
are looking forward to switching to face-to-face teaching to
provide our students with the essential and necessary social
constructs and interactions to make their learning experience
whole again. Moreover, we plan on comparing the results we
have for the course held online to those of face-to-face lectures
in the future semesters.
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