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ABSTRACT
Requirements engineering is a key skill in systems and software
engineering. Educating students in the different forms and concepts
of requirements engineering (e.g., traditional versus agile) is essen-
tial to prepare them for any technical job. However, requirements-
engineering education can be challenging, particularly if it is not
structured around a real-world project, and thus taught only con-
ceptually. Unfortunately, when designing lectures, educators face
pedagogical, technological, and content-related challenges, such as
practice-orientation, student motivation, prior knowledge of stu-
dents, or even emergency situations like the COVID-19 pandemic.
In this paper, we report our experiences of integrating a novel ped-
agogical idea into a typical requirements-engineering course that
builds on the increased use of multimedia communication in all
parts of society: we asked students to create videos to document
and communicate requirements of diverse products. Overall, we
report (i) the general design of the course; (ii) why, how, and in
what form we introduced video-creation tasks; as well as (iii) the
students’ feedback and our experiences. Due to mostly positive
feedback and the rising demand for multimedia competences in
industry, we perceive the introduction of the video-creation tasks
as a success for developing key skills and improving students’ mo-
tivation to learn about requirements engineering. We provide an
overview of our lessons learned and discuss their implications to
enable other educators to integrate similar tasks in their courses,
while avoiding the pitfalls we faced.

CCS CONCEPTS
• Applied computing → Interactive learning environments; •
Software and its engineering→ Requirements analysis.
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1 INTRODUCTION
Requirements represent a system’s specification from the perspec-
tive of its stakeholders and are intended to guide developers in im-
plementing that system [42]. Unfortunately, several problems in the
context of systems and software engineering relate to requirements-
engineering activities [8, 39], such as eliciting, documenting, or
tracing requirements. A well-known cause for such problems is a
lack of training leading to missing skill development or insufficient
knowledge [30, 41]. Thus, it is key for systems and software engi-
neers to understand the fundamentals of requirements engineering,
recent practices, and methods that are relevant in their personal
context (e.g., agile versus traditional development) to help them
design and implement complex systems [41].

Requirements engineering is usually taught during software-
engineering-related courses or curricula at university level or via
professional training courses in industry. Educators face a variety of
issues in teaching courses with such a close connection to practice
as requirements engineering, for instance, designing a practice-
oriented lecture, handling varying prior knowledge of students,
or balancing between practice and theory [7, 11, 44]. Overall, the
major challenge for any educator is conveying their content in an
appropriate pedagogical and technological way [32].

Videos have emerged as a successful technology to audio-visually
provide and explain information, for instance, as recorded lectures
or online tutorials [36]. Additionally, videos have gained more and
more popularity in companies to advertise, document, and ease the
use of products, for example, by providing video-based training that
explains a product’s features and workflows [28, 49]. These videos
essentially document and describe certain features, requirements, or
use cases of a product, and are particularly helpful when describing
highly innovative features that are hard to imagine [33]. In such
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cases, videos can also serve as a requirements specification for the
respective systems and software engineers.

As an example, Perry [38] has taught short-film production
classes in Malaysia, because organizations search for employees
with creativity, digital, communication, and innovation skills. Par-
ticularly in digital and technological domains, using multimedia
content has become increasingly relevant, with many social plat-
forms like Instagram, TikTok, or YouTube building whole platforms
around videos. As a consequence, skills for creating videos to com-
municate requirements to developers or users can be an immensely
helpful skill for students to obtain [27, 38]. This, in turn, allows
educators to prepare their students for the competitive job market
and gain an advantage, with Perry finding that creating videos
helped students to obtain, among others, relevant teamwork, com-
munication, and time-management skills.

From the perspective of the established TPACK education frame-
work [32], creating videos can be a useful pedagogical concept to
design a well-founded course. The students’ understanding of a
topic can be significantly improved by using videos, ideally pro-
viding the right representation and adaptation of knowledge that
support the students’ strengths. Advantages of using videos have
been demonstrated in a wide range of education areas, such as
health [52], design [6], or mathematics [23]. However, we are not
aware of a study that reports on using video-creation tasks (i.e.,
asking students to record, edit, document, and present videos) as an
educational concept to teach students software-engineering-related
concepts, such as requirements engineering.

In this paper, we report how we introduced video-creation tasks
into a requirements-engineering course at a European university,
roughly following an action-research-oriented methodology [5, 45].
We developed our concept on top of a traditional course that previ-
ously involved only basic practical training (e.g., using past projects
from companies as exemplars). By incorporating video-creation
tasks, we intended to educate the students on the corresponding
video-creation skills, show them how to include novel practices into
a workflow, increase their motivation, improve interactivity, and
force them to dig deeper into requirements engineering to support
their knowledge acquisition (i.e., asking them to think about the
video requirements and requirements of the product that is shown).
We argue that this concept is highly valuable, since we prepare
students with novel and important skills, and increase the degree
to which they are engaging in requirements engineering. However,
setting up this course posed several challenges, such as providing
the right infrastructure, teaching video-creation skills, or involving
students from different nationalities.

To help educators who teach requirements engineering or want
to use video-creation tasks, we contribute the following:
• We describe howwe integrated video-creation tasks into a typical
requirements-engineering course (Section 3).

• We report students’ feedback and our own experiences of intro-
ducing the video-creation tasks (Section 4).

• We discuss the challenges we faced when changing the course
and our lessons learned (Section 5).

We hope that these contributions can support educators to integrate
video-creation tasks in a useful pedagogical way into their courses,
avoiding the pitfalls and challenges we experienced. Moreover, the
positive feedback we received indicates that the tasks have been

well-received by many students, highlighting that creating videos
does not only teach novel skills but can also improve students’
motivation to learn and practice.

2 REQUIREMENTS EDUCATION
In the following, we first describe the fundamental background on
requirements-engineering education before detailing related work
on using videos for education. Then, we distinguish our paper from
the related work and discuss its inherent limitations.

2.1 Background
Ideally, requirements engineering is taught in an appropriate tech-
nological and pedagogical way (i.e., professional and practice ori-
ented), aiming to prepare students for practice and help them avoid
pitfalls. Requirements-engineering skills are usually taught at uni-
versities as an essential foundation for future systems and software
engineers. In such courses, students typically learn about the key
concepts, theoretical foundations, and practical challenges of re-
quirements engineering, which are required as an essential entry
point into practice [10, 41]. However, there are several factors that
pose challenges for educators and that impact the future success of
any requirements-engineering course, namely:
• internal influences related to the lecture design, such as the lecture
style [10] and a theoretical or practical focus [44];

• internal influences related to the students, such as their prior
knowledge and experience [7, 11], cultural and ethnic back-
grounds [21, 50], or the overall number of students in a lecture
or the course [7, 11];

• external influences related to the lecture design, such as emergency
situations (e.g., the COVID-19 pandemic) changing the teaching
environment (i.e., online lectures) [3, 13]; and

• external influences related to business practices, such as consid-
ering the latest requirements-engineering trends and needs in
industry [20] or recruitment demands for graduates [40].

Taking all those influences into account, designing and implement-
ing a valuable and successful requirements-engineering course that
adequately prepares students for practice can be highly challeng-
ing. As an ideal scenario, a requirements-engineering course would
involve theoretical foundations, would connect these to practice-
oriented concepts that are oriented towards the latest trends in
research as well as industry, and would also use practical projects.
However, such an ideal scenario is hard to impossible to achieve,
particularly considering the above influences and constraints of a
university curriculum.

2.2 Related Work
Various concepts have been proposed to teach requirements engi-
neering, varying in the number of lectures, use of pedagogical frame-
works, focus on theory or practice, or the general form of education.
Recent state-of-the-art reviews on requirements-engineering edu-
cation [10, 11] highlight three major trends in this area, specifically:
• realistic stakeholder involvement to train soft skills and practice-
oriented situations, for instance, by conducting projects in col-
laboration with companies [15, 18];

• gamification and (serious) game-related simulations to create im-
mersive effects for students (note that a serious game is a game
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that is designed for educating students, and not just for playing),
for example, using traditional [12] or e-learning games [51]; and

• project-oriented learning in student teams to explain or simulate
common problems requirements engineers can face, for instance,
via role playing [35, 47].

As we can see, many concepts for requirements-engineering educa-
tion focus on simulating real-world situations to prepare students
for practice. For educational concepts building on gamification and
(serious) game-related simulations or on project-oriented learning,
creating and watching videos or using video-related technologies
(e.g., augmented reality or virtual reality) are frequently adopted
ideas. Typically, the goal of using videos is to improve students’
motivation for the topic and enable them to work independent
of location as well as time, particularly with the emergency shift
from face-to-face towards online teaching due to the COVID-19
pandemic [4, 11, 24]. As a consequence, we distinguish between
two main areas of research that are related to our paper.

Video-Related Gamification and (Serious) Games. There have
been different studies on, or applications related to, game-oriented
learning using video technologies, including comparative stud-
ies on serious games (usually based on virtual reality) as well
as applied gamification concepts. For instance, Mayor and López-
Fernández [29] or Akbulut et al. [1] propose virtual-reality appli-
cations to teach software-engineering-related topics. Mayor and
López-Fernándezz focus on teaching Scrum as an agile development
method in a practical environment, while Akbulut et al. introduce
an application for students to learn algorithms. In both cases, the
authors conclude that virtual reality is highly effective for teaching
software engineering. Neffati et al. [34] have created an augmented-
reality platform as an extension to a software-engineering course-
book. Specifically, they implemented virtual graphics and a multi-
media application to facilitate the learning process for students.

Regarding serious games, various applications have been pro-
posed to support students in learning software-engineering-related
topics. For example, Yasin et al. [51] have created a serious game for
security requirements engineering and García et al. [17] have pro-
posed a serious game for teaching a software engineering-related
standard. Moreover, Gordillo et al. [19] compare the effectiveness
of video-based learning and game-based learning in software engi-
neering. To this end, they focus on using a game created by a teacher
and highlight its immersive and motivational effects compared to
watching an educational video only.

In contrast to our concept, none of the previous studies builds
on a video-creation or similar (e.g., for augmented or virtual re-
ality) task. The studies incorporate showing educational videos
into teaching only, or compare novel concepts to watching such
videos. Moreover, the focus has typically been on other software-
engineering topics than requirements engineering. So, our contribu-
tions are orthogonal, focusing on a different topic for which we see
additional benefits of educating students on creating videos, for in-
stance, to communicate innovative features and their requirements
more easily to developers and other stakeholders [33].

Watching or Creating Videos. Researchers have conducted stud-
ies and proposed applications focusing either on watching or creat-
ing videos for educational purposes. Spezialetti [43] investigated
video scenarios to teach requirements gathering, system-design

specification, and soft skills. Precisely, their students watched and
analyzed videos to simulate a common requirements-engineering-
related situation. Galster et al. [16] have introduced an active video-
watching platform for software-engineering education. They high-
light that video watching in combination with further educational
material has the advantage of helping students develop and train
soft skills, and that videos are independent of time and location.

Other studies have investigated videos in the context of docu-
menting or understanding requirements or associated requirements-
engineering processes. For instance, Fricker et al. [14] and Karras
et al. [25] have used videos to record requirements workshops.
Nagel and Karras [33] have proposed a methodology for creating
and using videos to explain the vision of the system to stakehold-
ers. Alami and Dalpiaz [2] have used gamified tutorial videos to
teach requirements engineering. All of the underlying educational
concepts aim to increase the communication and understanding of
requirements. However, the videos are usually created by external
persons, such as a film crew, instead of the students and/or the
major focus is on watching and not on creating the videos. Finally,
Burch [7] have asked their students to create project-based videos
to present and visualize their software products. The main objective
of these videos has been to receive feedback regarding the projects
themselves, whereas we are concerned with communicating novel
features and requirements.

In contrast to the previous works, our concept does not primarily
focus on watching videos, but on letting students create them. We
argue that especially creating videos is an important skill that will
also become more and more important for requirements engineers.
For example, while Burch has asked students to create videos, the
scope in this case was different compared to ours. The students had
to focus on visualizations for the project and product in general,
while our concept aims to actively enable students to describe the
requirements of a product via videos.

2.3 Novelty and Limitations
The related work mainly focuses on documenting and watching
educational material related to software engineering on video. How-
ever, we believe that we can further advance on this situation by
educating students on how to create meaningful videos for specific
situations; which is a task in which they have to reflect upon the
requirements of creating a video and of the product requirements
or features they want to convey. This belief is driven by the more
extensive use of videos in practice, supportive indications in the
related work, and the experiences we obtained. As a consequence,
we argue that our experiences can be a valuable addition to the
current state-of-the-art, yielding novel and complementary insights
on a teaching concept for one well-suited topic.

Still, we report experiences only. Thus, our insights have inherent
limitations, for instance, that they can hardly be generalized and
are to some extent subjective. Such limitations mean that further
research is needed to confirm and refine our experiences. We hope
that this paper can serve as a starting point for moving into that
direction, inspiring other educators to adopt video-creation tasks
and to contribute their experiences.
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3 THE COURSE
After introducing the background and related work, we now de-
scribe the design of the course itself, its context, and how we inte-
grated video-creation tasks into the course. Note that we did not
follow a full-fledged action-research methodology [5, 45], due to
teaching restrictions, regulations, and time constraints. Still, intro-
ducing the tasks essentially followed that methodology: Within this
section, we describe the diagnosing of the situation (cf. Section 3.1
and Section 3.2), the action planning (cf. Section 3.3), and the ac-
tion taking (i.e., the intervention, cf. Section 3.4). In Section 4, we
describe the evaluation of our intervention before discussing our
learning in Section 5. We display a general overview of the individ-
ual lectures, tutorials, and homework assignments in Figure 1.

3.1 Diagnosis: Study Program
Goals and Setting. The requirements-engineering course is a
mandatory part of a master’s program that is concerned with tech-
nology and innovation management at a more practice-oriented
European university, namely the Harz University of Applied Sci-
ences, Germany. In this study program, students deepen their com-
petencies on a variety of areas, particularly (software) engineering,
computer science, project management, business economics, and
scientific working. The students shall learn to analyze, evaluate,
and develop technical innovations, as well as how these innovations
can be used in companies that move towards more digitization (e.g.,
introducing innovative software features into typically hardware-
centred products). Consequently, in addition to the requirements-
engineering course, the students attend various interdisciplinary
lectures, such as strategic innovation management, information
retrieval, cyber security and functional safety, or entrepreneurship.
The university achieves a high level of practical relevance for the
program through a research and development project, in which the
students have to employ their developed skills (e.g., in requirements
engineering) in practical research projects, often in collaboration
with regional or national companies. Due to the close collaboration
with practice, the focus on industrial requirements, and the unique
skills obtained during the program, most of the students are directly
hired by small to large international companies afterwards.

Students. The program is split into two tracks: a national track
for native speakers and an English track for international students.
Both tracks offer a range of lectures that are available in both lan-
guages (i.e., native and English), ensuring that every student can
develop their skills appropriately. Due to the interdisciplinary na-
ture of the program, it is available to students with a wide range of
bachelor degrees in engineering (e.g., industrial engineering, me-
chanical engineering), computer science (e.g., business informatics,
software engineering), and potentially other programs (e.g., eco-
nomics). However, students from certain bachelor programs, such
as economics, have to coordinate with the program head regarding
what courses they previously attended and what additional courses
they have to participate in before or during the master program to
acquire missing knowledge (e.g., on software engineering).

Concept of the Course. Since the beginning of the program in
2016, both tracks involved a mandatory course focusing on (agile)
requirements engineering (5 ECTS points). Note that although the

course is mandatory, there is no specification of when within the
study program the course must be taken. Only a certain number
of ECTS points is prescribed, which must be provided before the
start of the master thesis. However, the study guide recommends
to take this course in the first or second semester. Due to national
regulations, the course originally started as a typical lecture series
with tutorials running in parallel. When the program gained more
and more traction and interest from industry, more international
students also asked to participate in the program, leading to the
introduction of the international track in 2018, which does not dif-
fer from the native one except for the language. This posed novel
challenges for the involved educators, for example, to account for
cultural and language differences or missing prior knowledge, skills,
and experiences of students. In the beginning, this situation caused
various difficulties in the lectures and the tutorials, especially in
the international track in which some students lacked a detailed
understanding of certain technologies and their features. For in-
stance, when explaining requirements-engineering activities on the
examples of partially automated cars or modern driver-assistance
systems, we noticed that background knowledge was lacking due to
differences in the students’ bachelor programs, different contents
of their lectures, or certain technologies not yet being relevant
or established in some countries. Furthermore, we experienced a
general problem regarding the motivation to document complex
systems with classical requirements-engineering techniques.

3.2 Diagnosis: Design of the Lectures
The lectures are organized along five primary topics of requirements-
engineering basics and related concepts, which the primary lecturer
introduces and discusses in twelve 90-minutes lessons (see Figure 1):
Motivation (lessons 1 & 2). In the first two lectures, we moti-

vate the need for managing requirements in a digitized and
software-based world. Precisely, we aim that students un-
derstand recent trends in research as well as practice (e.g.,
big data, machine learning), and become aware of the cor-
responding challenges (e.g., software complexity). So, the
learning goal is for the students to understand the use of
requirements in systems and software engineering, particu-
larly for innovative products.

Requirements (lessons 3 & 4). In the next two lectures, we in-
troduce the basic concepts and terms related to requirements
engineering, such as goal, vision, use case, or functional and
non-functional requirements. These basics are structured
around the requirements-engineering framework by Pohl
[39]. So, the learning goal is for the students to obtain the
understanding required to describe and use requirements as
well as related artifacts.

Goals, activities, framework (lessons 5, 6, & 7). Next, we intro-
duce goals, scenarios, the detailed requirements-engineering
framework as well as all of its activities, namely eliciting,
documenting, negotiating, validating, and managing (e.g.,
change management, configurations, conflict resolution) re-
quirements. The learning goal is to enable students to per-
form a goal-oriented requirements-engineering process as
well as to understand the pros and cons of the involved
activities and artifacts.
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Figure 1: Overview of the course schedule, representing each lesson (i.e., week) in terms of lectures, tutorials, and homework.

Agile software development (lessons 8, 9, & 10). Since agile soft-
ware development has become more and more prominent in
practice (particularly for innovative projects), we incorpo-
rated three lectures on agile software development and how
requirements are managed in this context [22, 31, 46]. Specif-
ically, we introduce and exemplify how requirements are
used within popular agile development methods (i.e., Scrum,
Extreme Programming, feature-driven development, Crystal)
and discuss the involved roles, artifacts, as well as events.
Moreover, we analyze the pros and cons of agile methods
from a practical point of view, aiming to achieve the learning
goal of enabling students to decide whether an agile method
is feasible for their project and to consequently employ it.

Platforms (lessons 11 & 12). Finally, in the last two lectures, we
introduce the ideas of software platforms and configurability,
which are particularly challenging topics for requirements
engineering, but also key for the long-term success of (larger)
companies [9, 26, 48]. In particular, we introduce the fun-
damental concepts and methods of software configurability
based on software product-line engineering (e.g., features,
software reuse, domain and application engineering), high-
lighting the various benefits and challenges that arise for
companies—particularly in the context of requirements engi-
neering. The learning goal is to enable the students to decide
whether a software platform may be helpful to advance in-
novations further and to establish them in a market.

The students have to pass an oral exam (i.e., lesson 13) on the
content of these lectures. A student’s performance in the exam
represents 50 % of their final grade to motivate them to learn about
the introduced concepts. The tutorials contribute the remaining
50 % to also motivate the practical work.

3.3 Planning: Course Development
The switch towards online teaching, which was triggered by the
COVID-19 pandemic in 2020, added further challenges regarding
teaching and communication, mainly due to social distancing and
the use of new tools for teaching [13, 37]. To tackle these specific
problems, instead of only conducting and recording lectures in
long videos (i.e., based on video conferences), the primary lecturer
decided to create shorter videos as a pedagogical concept to ex-
plain certain topics via video tutorials. In these videos, the course

educators explained specific topics of requirements engineering
and aspects of certain technologies in a simple and clear manner.
We took advantage of pedagogical and technological opportuni-
ties opened by online teaching, which relaxed regulations (e.g., on
course structures and teaching formats), and thus allowed us to
provide lectures in a more flexible style to enable students to attend
the course independent of time or location [3].

When face-to-face teaching slowly started again in 2021, the pri-
mary lecturer kept the concept of creating short video sequences,
due to overwhelmingly positive feedback by students. Interestingly,
the students themselves further expanded the technology-driven
concept by creating short self-made videos to present requirements
and requirements-related artifacts, such as objectives or scenarios.
This inspired the primary lecturer to extend the traditional format
of the course to increase the motivation of students and to inte-
grate them more. For this purpose, we reorganized the tutorials
towards teaching requirements-engineering activities through a
video-creation task.

Originally, the tutorials involved practical exercises on finished
industry projects from regional companies, which we planned to
change into a stand-alone tutorial series on video editing and docu-
menting a product with its requirements as a video-creation task.
Referring to the TPACK framework [32], we intended to combine
teaching video-creation skills and their application (i.e., techno-
logical pedagogical knowledge) in the context of requirements
engineering (i.e., content knowledge). More specifically, we aimed
to relate the video creation to common requirements-engineering
activities [39] as follows:
• Elicitation: The students have to think about the requirements of
(1) the video and (2) the recorded product. This includes analyz-
ing existing product ads to identify common elements and best
practices, for their video and their product. Moreover, they have
to discuss with stakeholders (i.e., students, lecturers) to under-
stand their needs and expectations, involving the definition of
user personas if needed.

• Analysis: Once the requirements are gathered, the students have
to thoroughly analyze them to ensure clarity, consistency, and fea-
sibility. This also entails defining a clear goal and product scenar-
ios, classifying video requirements (i.e., functional requirements,
quality attributes, constraints), and prioritizing the features they
want to convey about the product they record.
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• Specification: The students have to formally specify and document
the analyzed requirements to create detailed guidelines for the
video-creation process. For example, this includes a detailed style
guide, comprehensive storyboards, and editing guidelines.

• Validation: To validate the requirements of the video and shown
product, the students share their specifications with stakehold-
ers (i.e., students, lecturers) for feedback and revisions. In this
context, early video versions or mockups are useful to provide
first impressions on the fulfillment of requirements.

• Management: Throughout the whole video-creation task, the stu-
dents are encouraged to document their videos; and to store as
well as maintain their requirements in a consistent way. Particu-
larly, they have to continuously manage and trace adaptations to
their requierements during feedback loops.

For a successful introduction of the video-creation tasks, the pri-
mary lecturer (i.e., the last author) decided to hire an online jour-
nalist (i.e., the second author) with in-depth knowledge on media
and game conception (i.e., having a corresponding master degree)
as well as experiences in the context of social media video-creation
(i.e., own YouTube channel, YouTube partner program). Via this
new design, we aimed to provide the students a detailed under-
standing of video-creation skills, which not only expands their own
skillset but also forces them to integrate innovative concepts into
established workflows (i.e., creating videos in a traditional course
and for requirements engineering).

3.4 Action: Redesign of the Tutorials
Based on the planning, we decided to redesign the tutorials into
twelve 90-minutes lessons that introduce different topics on creat-
ing videos, as well as homework assignments related to creating
the student-made videos (i.e., the final outcome of the tutorials,
cf. Figure 1). Due to time restrictions, all homework assignments
are intentionally designed to support the final outcome, giving the
students more space and time to work on their own videos and
trying out different ways of working (e.g. applying agile project-
management methods introduced in the lectures). While the stu-
dents get inspired and create ideas during the course together with
the lecturers, they have the freedom to film and try out video-related
methods outside of the course setting, for example, they are free
to try out other methods, products, and requirements. This way,
they can also practice requirements elicitation and analysis in the
context of planning their videos and describing different products.
Through this freedom and tutorial-like structure, we aim to develop
the skills for innovative video creation and editing that more and
more companies are looking for in an increasingly digitized and
video-centered world (e.g., in the context of social-media platforms,
such as YouTube, Instagram, or TikTok).

Structure. The newly designed tutorials involve the following ten
topics spanning eleven lessons (cf. Figure 1):
(1) We introduce the tutorial structure, its topics, the final outcome,

as well as a first product-ad impression. As a first homework,
we ask the students to analyze two video-based product ads of
their choice. During this lesson, we aim to provide a high-level
understanding of the components of videos, such as product
presentations, stories, transitions, or camera perspectives as
well as relevant requirements for creating videos.

(2) We start the second lesson by discussing the homework as-
signment, YouTube and its properties (e.g., from “how to” until
video-metric insights), as well as video transitions. The stu-
dents have to film two seamless transitions of their choice as a
homework assignment.

(3) In the third lesson, we focus only on the homework, asking each
student to present their transitions and discussing the outcomes
with everyone to provide feedback.

(4) After learning the basics of creating videos, the students start to
set up their final video-creation project, which includes finding
a team, choosing a product and an appropriate editing software,
as well as getting inspired for the first brainstorming sessions. In
detail, the students build groups of three to five students within
which they have to create an advertisement video as a team. We
specify the technicalities of the videos to define the boundaries
of the project (e.g., length of 2 to 3 minutes, format of 16:9). As
a camera, the students use (their) smartphones, which usually
have a sufficient image quality. The video is intended to promote
a technological product chosen by the team (e.g., a smartphone,
speakers), focusing on its features and functionalities. Each team
can decide how they want to record and show the product, and
how they want to work in their team—allowing them to freely
find their own creative solution for telling a story and working
collaboratively. A key requirement for every video is that it has
to include the elements introduced during the lessons, such as
seamless transitions, different camera perspectives, movements,
and sounds (i.e., voice). Consequently, the project is running in
parallel to the remaining lessons, enabling students to continu-
ously ask questions, have an in-between presentation (lessons 7,
8), and get detailed feedback at the end if needed (lessons 10, 11).

(5) In this lesson, we introduce the concepts of advertisement and
video perspectives.

(6) Next, we introduce the basics of storytelling in videos. Subse-
quently, the students have to start working on storyboards for
their videos, which is a concrete homework assignment.

(7) We start this lesson by discussing the storyboards of the teams,
providing feedback on their progress and stories. Also, we teach
the fundamentals of video editing and corresponding software
tools, such as Adobe Premiere.

(8) After the previous four lessons, we conduct milestone presen-
tations in which each team presents the current status of their
video and its editing.

(9) As two of the last concepts on video creation, we introduce light-
ing and sound to help the students improve their videos further.

(10) Finally, we provide the opportunity for each team to voluntarily
attend two more lessons (10, 11) to receive individual feedback
on the videos from the lecturer.

To ensure that we have enough time to view and properly grade
each video (as mentioned, accounting for 50 % of the course grade),
the students have to submit these before the last lesson (i.e., 12).
During that lesson, we conduct a get together in which all teams
watch their videos, receive feedback from the lecturers as well
as other teams, and anonymously evaluate the course based on a
template of the university.

Implementation. We have implemented the video-creation tasks
for three iterations of the course. The newly designed course took
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first place in 2021/22 (winter term) with 64 international students
that were split into two groups. We used two groups because we
found that the students’ levels of experience with creating and edit-
ing videos differed heavily from absolute beginners to experienced.
More experienced students were actively involved in social media
(i.e., they interacted on such platforms every day and released own
videos), and thus they had a closer connection to creating videos.
As an immediate consequence, this group of students was highly
motivated in the tutorial and required less support.

In the second iteration in 2022 (summer term), we conducted the
course with 13 national students, also a mixture of beginners and
more experienced users. For instance, one student filmed videos
with a Go-Pro, which their team used during the tutorials. We
experienced one expected problem that did not manifest at all in
the previous, international iteration: One student was uninterested
and unmotivated in creating a video. It was challenging for us to
convey the meaning of the task and how the obtained skills could
benefit their future career. After many conversations, the student
created a video with their team, and their perspective as well as
attitude changed during the course towards a more positive side.

Lastly, the third iteration took place in the winter term 2022/23
with 37 international students. Overall, we experienced similar pat-
terns as in the first iteration regarding experiences and motivation.
Still, while we kept the course structure due to the mostly positive
feedback, we built on the experiences of the second iteration to up-
date our material to fix ambiguities and provide a better reasoning
to the students why video-creation skills are valuable.

4 EVALUATION
Next, we summarize the feedback we received (e.g., the summarized
anonymous evaluations provided to us by the university, personal
comments) and the outcomes of the course (e.g., videos). Please note
that we are neither allowed (legally and by university regulations)
to disclose the complete evaluation forms nor to map the feedback
to exam grades, which is why we focus on students’ comments.

4.1 Experiences and Course Evaluations
Every group in the three iterations created an own video advertise-
ment using their smartphones and the two Gimbals the university
provided; presenting, for instance, speakers, innovative glasses,
or the connection between Apple devices. Matching our experi-
ences that the international students were more motivated than
the national ones, the feedback also differed between the three iter-
ations. In total, 24 of the 101 international students answered the
anonymous evaluation questionnaire of the university, including
statements like:
• “Really liked the practical approach of this seminar. Rather than
being theoretical.”

• “The video making. It was so fun and also learned a new tool. In
the end, enjoyed watching all the videos together.”

• “Well firstly a very realistic approach to learn doing videography,
properly organized step by step interpretation. The final task of
making a product ad was the best experience in my view and
must be retained.”

• “Teaching method and explanation was excellent and should be
done the same way.”

Such comments represent the majority and indicate that the re-
design of the tutorials was successful and well-perceived by the
students. This also matches our personal perceptions during the
course iterations.

Still, we also experienced challenges, for instance, COVID-19
requiring some internationals to stay in their home countries and
some Zoom lessons during the first iteration. This is why some stu-
dents criticized the internet, because the university’s Wifi was not
stable at all times. Moreover, some comments clearly highlighted
potential for improving the course infrastructure as well as valuable
design improvements:
• “Sadly this semester, some of the equipment arrived really late in
the semester, e.g. the Gimbal etc. These type of equipment could
be organized a bit more properly so that students can use them
more efficiently.”

• “To sum it up adding more practicality to the sessions will just
make it perfect in my perspective.”

• “Instead of ads we can think more in digital transformation.”
Note for the second comment that time and COVID-19 restrictions
in the transitioning to the video-creation task resulted in the assign-
ments being actual homework to let every student practice at their
own speed. Setting up a lab with a proper technical infrastructure
and editing software at the university in the future will improve
this setup and allow students to easily join collaborative sessions
for their homework assignments and projects. Finally, a few inter-
national students in the third iteration suggested that it may be
even better to focus on creating videos for explaining digital tech-
nologies instead of creating a product advertisement. We consider
this an interesting alternative that we aim to offer in the future.
Still, the negative feedback in the international groups has been
primarily on technicalities, not on the course structure, content,
effort, or task—all of which were perceived positive.

Compared to the international groups, the national group in-
volved more students that were less interested in the course, did not
like the goals of the task, or constantly questioned why they should
produce an advertisement video. Seven of 13 students answered the
anonymous evaluation, with roughly half of them writing negative
comments, such as:
• “Don’t see the connection with the main course.”
• “Very time-consuming.”
In contrast, the remaining half of the students wrote all positive
comments, such as:
• “Very interesting concept.”
• “The taught contents should remain.”
So, the overall picture in the national group varies more, and we par-
ticularly used the critique to strengthen the motivation for creating
the advertisements in the third iteration.

We also got the impression that some students just did not want
to spend effort on the task, which is further supported when taking
into account the feedback from previous terms (using company
exemplars instead of the video-creation task): National students
preferred agile methods and employed them for typical homework
assignments (i.e., exercises on finished reports), but seemed to dis-
like using them for creating videos. For instance, before introducing
the video-creation task into the course, national students in the
summer term of 2021 wrote comments, such as:
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• “Very great practical references with vivid examples. The exer-
cises were very helpful and supported the learned theory.”

• “The taught content was great! Especially the opportunity, watch-
ing the whole lecture (or parts of it) in a recorded video for the
final exam, should maintain.”

• “The lecture and exercise have been very exciting and informative.
The lecture was mediated in a good way. The exercises with their
practical examples with real cases helped a lot.”

Since such feedback indicates that the (identical) content of the
course is interesting, the more negative feedback by the national
students in the summer term of 2022 may have been caused by less
willingness to spend additional time on the video-creation task. For
us, this implies that it is important to reflect on using a combination
of typical assignments and a shorter video-creation task.

To summarize our experiences and the feedback we received:
• It can be challenging to communicate the benefits of video-
creation tasks to reason on the additional effort to some students,
which can impair their motivation.

• It is key to provide the necessary technical infrastructure to the
students early on.

• The video-creation task was perceived very positive by most
students, viewed as a means to transfer important skills that are
becoming more and more relevant in practice.

Experiences and Course Evaluation

4.2 Further Course Development
Although some national students have criticized the new concept,
we intend to keep it due to the primarily positive feedback from
the others and almost all international students. In fact, the videos
and grades of the international students have been very good on
average, showing that all students were able and had the required
infrastructure as well as knowledge to create videos for describing a
product and its features. However, we are improving our materials
based on the students’ feedback, particularly aiming to provide
a better motivation for the task and making it more practical. In
addition, there will be an increased focus on creating videos not
only to describe products, but also to show and perform actual
requirements-engineering activities, which has essentially been a
secondary goal of the video-creation tasks so far. In this context, a
shift in focus to the creation of videos primarily for requirements-
engineering activities, such as eliciting and documenting require-
ments, is currently planned. Another primary point we aim to
improve in the future is to introduce a studio for the course with
all required infrastructure (cf. Figure 2). While the university owns
a professional film studio for courses related to the program media
informatics, this studio is overpowered and involves many tools
that can easily overwhelm students without assistance and the
proper background knowledge (e.g., on cameras, lighting, screens).
We have not used this studio, since we aimed to provide an easily
accessible introduction into creating videos.

To provide a better technical infrastructure and collaborative
environment, we plan to build a small studio with the essential
technical infrastructure and green screens that all students of our
course can use. We are convinced that this will contribute to more

Figure 2: Conceptual sketch of the media studio.

fairness for the students (e.g., same technical starting point), en-
sure that they have an appropriate setup (e.g., providing all tools
and software required), improve their motivation (e.g., facilitating
collaborations at the location), and help us tackle further issues, for
instance, whether we should use a professional (expensive) editing
tool or a free alternative. As we sketch in Figure 2, the plan is to
have a small setup with only a few workstations and a green-screen
wall to not overwhelm students as with the university’s film studio.

We plan to intensify the focus on using the video-creating tasks
for describing actual requirements-engineering activities, and not
only for describing products as part of executing certain activities.
Moreover, we will set up a video laboratory, with our experiences
indicating that a well-equipped and collaborative environment
will greatly help students compared to working from home.

Future Improvements

5 LESSONS LEARNED
Next, we present our lessons learned, providing insights for sup-
porting technological and pedagogical knowledge [32]. We hope
that these help educators adopt video-creation concepts in their
courses if feasible.

5.1 Building and Organizing Student Teams
During the tutorials, all students learned the basics of creating
videos. Interestingly, we experienced that previous experiences
or prior knowledge do not play a major role regarding the video
creation, because the students did work in mixed teams with differ-
ent levels of experiences (i.e., highly experienced students worked
together with inexperienced students). So, the students learned
potentially missing skills together and from each other (e.g., regard-
ing video editing or cutting). Nevertheless, a team’s skill level in
creating videos is visible in the final outcome, leading to a slightly
varying professionalism of the resulting video. Although the course
and its conveyed content is restricted due to the limited number
of lessons, the video-creation tasks were always successfully and
satisfactory completed by every team.

The overall number of students in the course was varying, de-
pending on the number of new students in the study program.
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Considering both tracks (i.e., national and international), we experi-
enced that a team size of three to five students was suitable in either
case. With that team size, the students had neither too many nor
too few tasks, and exactly knew what their exact roles in their team
were. Not surprisingly, in general, teaching the course with fewer
students makes it easier to work with them and discuss the tasks on
a deeper level. Consequently, the more groups there are, the more
time passes to discuss everyone’s questions and problems, which
can become critical in the context of the limited number of lessons.
So, we learned that while video-creation tasks are an interesting and
well-perceived concept for team settings, they do not necessarily
solve the problem of effort required for setting up practical projects.

• Every student can learn the basics of video-creation, regardless
of previous experiences or prior knowledge.

• Mixed teams of beginners and experts are ideal to create learning
effects between the students.

• Groups of three to five students per teams worked best.
• A smaller number of teams allows for more in-depths feedback
and limits the effort.

Lessons Learned: Building and Organizing Student Teams

In summary, we recommend to work with mixed teams regarding
the expertise of creating videos, involving three to five students
in each group. Also, educators should not underestimate the effort
video-creation tasks require and aim to work with fewer teams.

5.2 Increasing Student Motivation
We perceived a tendency that whether students like or dislike the
video-creation task depends on their personal vision and social-
media usage. In this context, one of the national students criticized
the video-creation task, because it did not relate to their personal
career perspective, and thus did not create any value in their per-
ception. However, most students were highly motivated to create a
video, especially because they were creating and watching videos
daily (e.g., on YouTube, Instagram, TikTok); thereby also motivating
other students. So, highly motivated students are an ideal part of
any team to bring their experience and enthusiasm to lift the mo-
tivation of the whole group. However, it is also the responsibility
of the lecturers to clearly motivate why the task is relevant for
their course (i.e., requirements engineering) and how the obtained
skills benefit the students. We aimed to improve this motivation in
the third iteration by discussing the increased use of media (and
particularly videos) in all forms of communication, and as a means
to explain innovative features as well as requirements.

Moreover, we experienced that letting teams choose their own
product for their videos was well appreciated by the students,
mainly due to varying interests among the teams. To support the
students’ creativity, the lecturer showed inspirational video adver-
tisements during the tutorial, aiming to help the students find their
own product ideas. This way, we noticed that students becamemore
creative and created a wide variety of different approaches, video
styles, and contents. In contrast, we had to teach the fundamentals
of video creation during the tutorials to ensure that all students had
the skills to fulfill the task. Still, freedom in the creative process of
selecting a product with innovative requirements helped to improve
motivation and to successfully transfer our learning goals.

Although watching videos can tend to make students inactive,
unfocused, and bored because of their passive role [33], we have
not noticed a similar effect with our students. While watching the
self-made videos of the teams together, the students were motivated,
applauded, and gave feedback in a constructive way. The students
excitedly watched all videos and supported the other teams. Ar-
guably, it is much more motivating to students to actually create
their videos and see how the others performed, compared to sim-
ply watching recorded lectures. We consider this a great benefit of
using video-creation tasks.

• Giving students freedom to explore creative video-creation tasks
and products is essential to improve their motivation and yield
positive learning effects.

• Watching intermediate results and final videos of all teams
together helps to further motivate students and improve the
videos based on feedback.

• Creating own videos seems more motivational to students than
simply watching them.

Lessons Learned: Increasing Student Motivation

In summary, we recommend to have at least one highly motivated
student in each group and allow for freedom in the concrete solu-
tions to the video-creation tasks. Also, creating videos seems much
more engaging to students than simply watching them, which
will also result in more detailed and constructive feedback dur-
ing recommended milestone meetings. Based on these experiences,
we perceive video-creation tasks as valuable and interesting for
(requirements-engineering) education.

5.3 Project Planing and Management
Despite some negative feedback, we experienced that both parts
of the course, namely learning theory in the lectures (e.g., agile
methods) and using video-creation tasks in the tutorials, strongly
support each other. Especially agile methods were usually adopted
by the students for producing their videos in a more efficient way.
The students organized their project and teams in agile-like ways,
for instance, by applying Kanban, and found creative ways to plan
their project as well as the requirements they wanted to present by
using tools like Trello or Miro. As a means to connect lectures and
tutorials even more (as demanded by some national students), we
are exploring ways to more clearly communicate the video-creation
task as a practical exemplar. For this purpose, we envision that
students describe their requirements-engineering activities, such
as eliciting, documenting, and validating the video requirements in
more detail than before.

Additionally, we experienced that defining a well-planned and
student-oriented time schedule of the tutorials that is openly com-
municated to the students is key to the success of a course. The time
schedule supports the students in planing their video-creation task,
knowing all relevant steps, milestones, and submission deadlines.
Specifically, every homework assignment helped them with their
own project (e.g., creating a storyboard, identifying requirements),
while milestone meetings helped them to get feedback from the
lecturer and all other teams. However, although we organized mile-
stone meetings to support the project progress, some teams had
time issues due to time-consuming video editing. Depending on
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their previous experiences or background, some students may need
more time or a more structured plan than others. This is why it
is essential that the lecturer monitors the progress of all teams to
help them more quickly and to provide enough time to work. So,
we also argue that it is important to avoid additional tasks that do
not contribute to achieving the actual main video-creation task.

• Combining requirements-engineering theory in a lecture with
creating a feasible video contributes to students engaging with
the theoretical concepts.

• Video-creation tasks seem to promote agile working methods,
which is an ideal opportunity for students to transfer their theo-
retical knowledge into practice.

• Providing a student-oriented time schedule contributes to the
success of the course.

• By monitoring the students’ progress, educators can detect prob-
lems early on and provide enough time to resolve these.

Lessons Learned: Project Planing and Management

In summary, we strongly advise educators to monitor the progress
of students regarding their video-creation tasks, since problems
can have significant impact and may be the result of missing expe-
rience or knowledge. So, regular milestones and a clear schedule
against which the students can compare their work are important.
Interestingly, video-creation tasks seem to be a great opportunity to
transfer some theoretical concepts into practice (e.g., agile methods),
which again underpins the value this concept can have.

5.4 Choosing Video Equipment
Based on our positive experiences regarding the use of smartphones,
we highlight that professional camera equipment is not needed to
successfully create useful videos with a great learning effect for
students. Precisely, modern smartphones already offer high-quality
cameras and sufficient technological opportunities. In this context,
nearly every student of the course owned a smartphone, knew how
to use its camera functions, and was motivated enough to discover
more camera functions. However, to obtain an even higher quality
of the videos, ensure fair starting points, and facilitate the conduct
of the tasks, the course should ensure that enough high-quality
hardware and software is available to the teams.

In fact, even though we bought additional equipment for stu-
dents that they could borrow (e.g., two Gimbals), the students0
missed a work environment with sufficient work places for editing
their videos in a higher quality and with a better performance (i.e.,
reducing the time required). This problem also led to the situation
that the more experienced students already had license-based edit-
ing software (e.g., Adobe Premiere), while others had to use free
software (e.g., iMovie) on their personal computers. As a conse-
quence, we decided and (due to the positive feedback) received
funding from the university to build an independent lab (cf. Fig-
ure 2) that provides this technical infrastructure and a dedicated
meeting place for the students—enabling future students to produce
their videos more easily together and improve the quality of these
videos further. Still, we are convinced that video-creation tasks can
be implemented with a small technical setup (e.g., providing a few
cameras/smartphones and workstations with free software), and
thus are feasible for most lectures and universities.

• Smartphones are well-suited to create student videos.
• To enable higher quality videos, professional technical equip-
ment (i.e., hardware, software) and work places are helpful.

• A dedicated place for working on the videos helps the teams
collaborate and coordinate.

Lessons Learned: Choosing Video Equipment

In summary, we recommend to (if possible) provide a dedicated
space for students to create (film, edit, etc.) their videos, in which
also workstations and the required software are available. Based
on the feedback we received and our experiences, we argue that
this would greatly benefit the students’ collaborations, and also
improve the fairness for all of them by defining the same technical
setup. However, if such equipment is not available, there are free
software solutions and smartphones are an ideal starting point to
initiate a video-creation task to explore its feasibility for a course.
Later on (as we did), educators can then argue for funding based
on the students’ feedback and the success of the course.

6 CONCLUSION
In this paper, we shared our experiences of introducing a concept for
requirements-engineering education based on video-creation tasks
and described its implementation in three iterations of a university
course. We highlighted that although this concept is applied in a
similar way in some courses and is a major trend in practice due to
social media, it is still somewhat underdeveloped in education—even
though it promises several benefits. Based on our students’ feed-
back, we perceive video-creation tasks as a valuable pedagogical
technology-based concept for (requirements-engineering) educa-
tion, and recommend other educators who want to introduce this
concept to (among others):
• Establish teams with mixed experiences in creating videos, typi-
cally involving three to five students (cf. Section 5.1).

• Allow the students freedom regarding the concrete solutions for
creating the videos (cf. Section 5.2).

• Define and publish a clear schedule for monitoring how students
are proceeding towards the goal, letting them employ their own
methods while using milestones and intermediate presentations
to evaluate their progress (cf. Section 5.3).

• Provide a dedicated work environment with the required hard-
ware and software infrastructure (cf. Section 5.4).

In general, we experienced that the video-creation task facilitated
the transfer of theoretical requirements-engineering knowledge
into practice and was motivating most students. The negative feed-
back provided further insights on how to improve the course design,
and to communicate clearer how the video-creation task is con-
nected to requirements engineering.

In the future, we aim to further improve the course and incor-
porate the students’ feedback. Particularly, we are interested to
see the impact of the media studio as a place for collaborative
working. We hope that our contributions help researchers and edu-
cators experiment with video-creation tasks in requirements- and
software-engineering education themselves; which we also aim to
extend more systematically.
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