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Abstract. Digitalization has opened newopportunities but also brought new chal-
lenges such as lower engagement of students in online training. Especially learning
videos need to be changed in their design and structure to make themmore engag-
ing for users. So far, overarching design principles are missing that support the
development of gamified learning videos. In our research-in-progress paper, we
present an overarching approach on how to develop meaningful gamified learn-
ing videos. With our design science research approach, we plan to derive design
principles and design features fromour state-of-the-art design requirements. Addi-
tionally, we will conduct a field experiment to put our theoretical contributions to
test and gather practical insights. Our research contributes to theory by clarifying
how andwhy gamified videos can support better learning. In the long run, practical
contributions can be given to developers about how to construct gamified learning
videos.
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1 Introduction

Adapting learning techniques for the digital age is a challenge for individuals and organi-
zations. This challenge may emerge due to technological changes, new policies or other
disruptive factors. For students and universities this poses significant problems that need
to be overcome. Technology-mediated learning (TML) offers tools that potentially can
solve those issues [1, 2]. TML combines the advantages of synchronous (i.e., face-to-
face) and asynchronous (i.e., technology-based) learning approaches [3]. Videos are
one technology-based component of TML for educational purposes. Designing learning
videos is a challenge on its own since bad design can demotivate students. Nowadays,
videos are a well-established instrument in education [4] and have proven to be an effec-
tive tool [5]. In fact, studies have shown that many students prefer videos as learning
material [6] and 47% of students use platforms like YouTube for their learning activities
[7]. Because of the high effectiveness and acceptance of learning videos, continuous
growth in learning videos can be observed [8]. Especially in the current times of the
global COVID-19 crisis, online learning applications including the use of video content
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may become even more popular and offer the means to overcome the disruption in the
educational systems [9].

Regardless, videos in learning most often fail to engage and motivate students if
they are designed badly [10]. A prime example of this are long-winded and pre-recorded
classroom lectures that effectively fail to engage and motivate students [10]. Therefore,
it is important to address this potential issue by design to support the engagement and
motivation of students, as both are critical factors for the learning success and well-being
of students [11, 12]. Engaging and motivating students to pay more attention to videos
they are learning with can happen by referring to gamification [13]. Gamification has
been implemented successfully in many learning contexts before (i.e., [14, 15]). One
successful example of gamified learning includes distance learning (e.g., e-learning),
where gamification improves student interaction and learning experience [16, 17].While
both gamification and videos have been successfully used in e-learning applications on
their own, details about applying gamification directly to learning videos remains yet to
be explored as literature on this topic is virtually nonexistent. In order to create a first
gamified video prototype and study its effects on student engagement, motivation and
learning success, some guidance is recommended. Therefore, we use a DSR approach
and start with formulating requirements on which we will base our DSR artifact [18].
Accordingly, gamified videos offer a twofold research opportunity regarding the design
requirements as well as the potential effects on digitalized learning. Consequently, with
this research-in-progress paper we demonstrate an approach of how we will develop and
evaluate gamified learning videos and formulate the following research questions (RQ):

RQ1: What are design requirements for designing gamified videos in learning?
RQ2: What are the challenges of using gamification concepts for this type of media?

To answer the research questions, we propose a research approach based on Design
ScienceResearch (DSR) [19, 20].We start by conducting a systematic literature analysis.
Next, we derive design requirements from the literature, which refer to theories found in
the literature. To support theory, we plan to conduct focus groups and workshops with
stakeholders (e.g., students and tutors) at a university to gain practical insights. Using
both theoretical knowledge and practical insights, we then plan to develop a first gamified
video prototype that we plan to deploy in a real-world setting (i.e., university course
with approximately 300 bachelor students). The main contribution of this research-in-
progress paper is to provide an overview about our overall research approach for the
development, analysis and evaluation of gamified learning videos. Overall, we hope
that both theoretical researchers and practitioners will be able to draw from our planned
contribution as we will demonstrate requirements about how to design gamified learning
videos.

2 Theoretical Background

2.1 Gamified Learning

Learning with technology enables learning from anywhere and at any time, thus provid-
ing higher autonomy [21]. The increasing number of interdisciplinary programs leads
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to different kinds of learning situations that can be handled more effectively by using
gamification [21]. Hence, gamification is a possible approach to motivate and engage
users to use systems more regularly and conduct more in-depth learning by supporting
their motivation. Hence, gamified learning and the use of gamified videos in learning
has two purposes. The first is to encourage desired learning behavior. The second is to
engage the users in learning using learning materials such as tutorials, digital documents
or learning videos. Therefore, engagement has been proven to be positively correlated
with the outcomes of user success, such as user satisfaction and academic achievements
[22, 23]. Accordingly, gamification increases the motivation of users by providing dif-
ferent game design elements [24], by making an activity or task more fun and engaging
and by encouraging exchange between users.

2.2 Fundamentals for Gamified Learning Videos

In general, gamification is an umbrella term that can be considered as the applica-
tion of game design elements to a non-game context in order to motivate and engage
users [25, 26]. However, the term can also be defined as a process of enhancing ser-
vices, like learning videos, with motivational affordances to invoke gameful experiences
and support desired behavioral outcomes [26]. Gamification essentially contains three
components, namely motivational affordances, psychological outcomes and behavioral
outcomes [26]. To combine the definitions stated above and to align them to the use of
learning videos, we define gamification as the use of game design elements in learning
contexts with the intention to increase a student’s motivation and engagement.

All along one component is important when designing a gamified application and
creating gamified videos for learning – game design elements. Generally, game design
elements can be divided into certain groups by referring to the MDA Framework [27].
This framework suggests that game elements can be categorized asmechanics, dynamics
or aesthetics, whereas game mechanics are those that can be worked with and designed
for a gamified video [27]. Mechanics are the functioning components of a game that
grant the designer ultimate control over the levers of the game so that the designer is
able to guide the actions of the user [28]. Dynamics, on the other hand, are described
as the player’s interactions with mechanics. They determine what each player is doing
in response to the mechanics of the system. Finally, aesthetics describes the emotional
responses evoked in the individual while interacting with the game system.

To implement gamification, game design elements are used. In our study we refer to
the taxonomy of game design elements introduced by Schöbel et al. [24]. The taxonomy
classifies game design elements (attributes) like points, badges and levels according to
the general categories representing the mechanic behind each game design element. For
example, the mechanic progress refers to the game design elements level and progress
bar, whereas points and badges represent rewards. Schöbel et al. [24] present the feed-
back game design element, which refers to guidance including visual cues. However,
we also include non-visual representations in our study, as visual implementations like
avatars may distract students from already visual media (i.e., videos). Instead, we will
focus on easy to implement elements like, for example, points, badges, levels or textual
feedback, depending on the findings of our literature review. Game design elements like
time manipulation can be a difficult game mechanic to integrate. Because our intended
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content is of educational nature, the content itself can already introduce a significant cog-
nitive load on the users [29]. Thus, introducing time manipulation can cause cognitive
overload and create a negative experience.

Because gamified videos are a novel concept, there is no literature that we can
directly derive integrations or applications of game mechanics from. Therefore, we refer
to common uses of game mechanics that are not necessarily academic. For example, the
learning platform Duolingo employs user-set goals to motivate students to follow their
learning schedule. Another example is the popular streaming platform Twitch.tv, where
viewers gain points for view time.

3 Methodology and Status Quo

This research-in-progress paper presents a DSR [19, 20] approach towards gamified
videos. We base our research design on a well-regarded framework for DSR projects in
the information systems research domain [30, 31], as illustrated in Fig. 1. Part of our
research is the review of literature. Therefore, we adopt the literature review methods as
suggested by Cooper [32] as well as Webster and Watson [33].

Fig. 1. DSR agenda towards gamified learning videos

Because of the nature of our approach, we focus on the applied theories or practices
and applications (i.e., implementations) of gamified video material or environments, as
the study closely relates gamification and video content. The goal of our review is to
integrate the findings into our design requirements, which we then translate into design
principles and eventually a feature that we will implement in our artifact. Since our
gamified video approach is novel, we chose an exhaustive coverage for our literature
review to gather as much input material as possible and provide an overview that is as
comprehensive as possible. Lastly, the organization of our literature review focuses on the
concepts andmethods used in the considered studies.As for the search process,we search
ACM, AISeL, IEEEXplore, JSTOR, SSRN, ScienceDirect and SpringerLink, where we
consider only peer-reviewed articles. For the database search we used a combination
of the following keywords: gamification, learning videos, education and videos. We
used wildcards whenever possible and adapted our search to the properties of each
database. We then conduct a forward and backward search as introduced by Webster
andWatson [33] with no restrictions, which allows us to expand our horizon and include
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non-scientific sources. Overall, we identified 1569 potentially relevant papers during the
database search. After analyzing abstract and title, we kept 35 papers which we then
examined in detail. The preliminary results of the literature analysis suggest a research
gap for gamified learning videos. We can observe that literature about learning videos
and gamification in learning focuses on three major theories: Self-Determination Theory
[34, 35], the MDA framework [27] and the ARCS model [36, 37]. Moreover, all studies
have in common that they try to support either the motivation or the engagement of
students, some address both factors. As for the gamification elements, we find an array
of elements being used, with points (e.g., [38–40]) and feedback (e.g., [15, 41, 42]) being
used the most. However, we did not find a single study that included time constraint as a
game element. Consequently, we will base our design requirements on these three major
theories and focus on feedback and points as game design elements. Interestingly, the
latter is already being used in real-world applications such as Twitch.tv, which gives
points to users based on the amount of content consumed. Nevertheless, we have to
acknowledge that due to the nature of the media (i.e., video content) some gamification
elements may be hard or impossible to apply. We therefore will conduct a workshop
with stakeholders including tutors and students at a university during future DSR cycles
to find viable design elements that can be translated to a practical artifact.

4 Next Steps and Expected Contributions

For the next DSR cycle we plan to extend our literature review into neighboring dis-
ciplines and also include a more comprehensive media survey. Thereto we will extend
our literature scope to interactive learning videos and studies that focus on gamifying
the environment. Additionally, we plan to conduct focus groups and workshops with
relevant stakeholders using design thinking [43, 44] methods to further support our
theory-derived design requirements. In the second design cycle we then translate our
developed design requirements into design principles that we will evaluate with relevant
stakeholders. The third design cycle then aims to implement our developed design prin-
ciples into a first prototype artifact of a gamified learning video that we will integrate in
an online learning course at a university. The course will be targeted at a large audience
of bachelor students; participation will be voluntary to prevent utilitarian motives behind
using our gamified learning videos from the students’ perspective. Results will be eval-
uated with quantitative methods to measure the effects of gamified learning videos on
the academic success via a short examination, while motivation and engagement as well
as the well-being of students are tested using a questionnaire. The field experiment will
be designed as an A/B test. Overall, our research contributes to the design knowledge
of digital learning by determining how and why gamified learning videos can support
better learning outcomes. In this regard, we also highlight potential difficulties that are
rooted in the nature of the media that we will address in-depth in future research. We
hope researchers and practitioners will draw on our contributions to improve learning
in the digital age by designing and developing gamified learning videos. Nevertheless,
we also acknowledge the challenges we face due to the nature of video as media and
the limitations rooted in our context (university online course) as well as our chosen
methods and literature review.



146 D. Benner and S. Schöbel

References

1. Ally, M., Tsinakos, A.: Increasing access through mobile learning. Commonwealth Learn.
(2014)

2. Gupta, S., Bostrom, R.: Technology-mediated learning: a comprehensive theoretical model.
J. Assoc. Inf. Syst. 10, 686–714 (2009)

3. Bitzer, P., Janson, A.: Towards a holistic understanding of technology-mediated learning
services – a state-of-the-art analysis. In: EuropeanConference on Information Systems (ECIS)
(2014)

4. Brame, C.J.: Effective educational videos: principles and guidelines for maximizing student
learning from video content. CBE Life Sci. Educ. 15(4), es6 (2016). https://doi.org/10.1187/
cbe.16-03-0125

5. Kay, R.H.: Exploring the use of video podcasts in education: a comprehensive review of the
literature. Comput. Hum. Behav. 28, 820–831 (2012)

6. Steinbeck, H., Matthiessen, J., Vladova, G.: Student learning behaviour in the digital age. In:
International Conference on Information Systems (ICIS) (2019)

7. RfkB: Jugend/YouTube/Kulturelle Bildung. Horizont 2019. Studie: Eine repräsentative
Umfrage unter 12- bis 19-jährigen zur Nutzung kultureller Bildungsangebote an digitalen
Kulturorten

8. Hefter, M.H., Berthold, K.: Preparing learners to self-explain video examples: text or video
introduction? Comput. Hum. Behav. 110, 106404 (2020). https://doi.org/10.1016/j.chb.2020.
106404

9. European Commission: Coronavirus: Online Learning Resources – Education and Training –
European Commission. https://ec.europa.eu/education/resources-and-tools/coronavirus-onl
ine-learning-resources_en

10. Guo, P.J., Kim, J., Rubin, R.: How video production affects student engagement. In: Sahami,
M. (ed.) Proceedings of the First ACMConference on Learning Scale Conference, pp. 41–50.
ACM, New York (2014)

11. Ryan, R.M., Deci, E.L.: Facilitating and hindering motivation, learning, and well-being in
schools. Research and observation from self-determination theory. In: Wentzel, K.R., Wig-
field, A. (eds.) Handbook of Motivation at School, vol. 2, pp. 96–117. Routledge, New York,
London (2016)

12. de Barba, P.G., Kennedy, G.E., Ainley, M.D.: The role of students’ motivation and par-
ticipation in predicting performance in a MOOC. J. Comput. Assist. Learn. 32, 218–231
(2016)

13. Thiebes, S., Lins, S., Basten, D.: Gamifying information systems – a synthesis of gamifica-
tion mechanics and dynamics. In: Proceedings of the European Conference on Information
Systems (ECIS) (2014)

14. Schöbel, S., Janson, A., Ernst, S.-J., Leimeister, J.M.: How to gamify a mobile learning appli-
cation – amodularization approach. In: ThirtyEighth InternationalConference on Information
Systems, pp. 1–12 (2017)

15. Schneider, T., Janson, A., Schöbel, S.: Understanding the effects of gamified feedback in
mobile learning – an experimental investigation. In: Thirty Ninth International Conference
on Information Systems (2018)

16. Ferianda, R., Herdiani, A., Sardi, I.L.: Increasing students interaction in distance education
using gamification. In: 2018 6th International Conference on Information andCommunication
Technology (ICoICT), pp. 125–129 (2018)

17. Domínguez, A., Saenz-de-Navarrete, J., de-Marcos, L., Fernández-Sanz, L., Pagés, C.,
Martínez-Herráiz, J.-J.:Gamifying learning experiences. Practical implications andoutcomes.
Comput. Educ. 63 380–392 (2013)

https://doi.org/10.1187/cbe.16-03-0125
https://doi.org/10.1016/j.chb.2020.106404
https://ec.europa.eu/education/resources-and-tools/coronavirus-online-learning-resources_en


A Theory-Driven Design Science Research Approach 147

18. Hevner, A.R., March, S.T., Park, J., Ram, S.: Design science in information systems research.
MIS Q. 28, 75–105 (2004)

19. Hevner, A.R.: A three cycle view of design science research. Scand. J. Inf. Syst. 19, 87–92
(2007)

20. Peffers, K., Tuunanen, T., Rothenberger, M.A., Chatterjee, S.: A design science research
methodology for information systems research. J. Manag. Inf. Syst. 24, 45–77 (2007)

21. Urh, M., Vukovic, G., Jereb, E., Pintar, R.: The model for introduction of gamification into
e-learning in higher education. Procedia Soc. Behav. Sci. 197, 388–397 (2015)

22. Ibanez, M.-B., Di-Serio, A., Delgado-Kloos, C.: Gamification for engaging computer science
students in learning activities: a case study. IEEE Trans. Learning Technol. 7, 291–301 (2014)

23. Hanus, M.D., Fox, J.: Assessing the effects of gamification in the classroom: a longitu-
dinal study on intrinsic motivation, social comparison, satisfaction, effort, and academic
performance. Comput. Educ. 80, 152–161 (2015)

24. Schöbel, S., Ernst, S.-J., Söllner,M., Leimeister, J.M.:More than the sumof its parts – towards
identifying preferred game design element combinations in learning management systems.
Short paper. In: International Conference on Information Systems (2017)

25. Deterding, S., Dixon, D., Khaled, R., Nacke, L.: From game design elements to gameful-
ness: defining “gamification”. In: Proceedings of the 15th International Academic MindTrek
Conference Envisioning Future Media Environments, pp. 9–15 (2011)

26. Hamari, J., Koivisto, J., Sarsa, H.: Does gamification work? A literature review of empirical
studies on gamification. In: 2014 47th Hawaii International Conference on System Sciences,
pp. 3025–3034. IEEE (2014)

27. Hunicke, R., LeBlanc, M., Zubek, R.: MDA: A formal approach to game design and game
research. In: Proceedings of theAAAIWorkshop onChallenges inGameAI, 4, pp. 1722–1726
(2004)

28. Zichermann, G., Cunningham, C.: Gamification by design. Implementing Game Mechanics
In Web And Mobile Apps. O’Reilly, Beijing (2011)

29. Chandler, P., Sweller, J.: Cognitive load theory and the format of instruction. Cogn. Instr. 8,
293–332 (1991)

30. Kuechler, W., Vaishnavi, V.: The emergence of design research in information systems in
North America. JDR 7, 1–16 (2008)

31. Kuechler, B., Vaishnavi, V.: On theory development in design science research: anatomy of
a research project. Eur. J. Inf. Syst. 17, 489–504 (2008)

32. Cooper, H.M.: Organizing knowledge syntheses: a taxonomy of literature reviews. Knowl.
Soc. 1, 104–126 (1988)

33. Webster, J., Watson, R.T.: Analyzing the past to prepare for the future: writing a literature
review. MIS Q. 13–21 (2002)

34. Deci, E.L., Ryan, R.M.: Self-determination theory: a macrotheory of human motivation,
development, and health. Can. Psychol. 49, 182–185 (2008)

35. Deci, E.L., Ryan, R.M.: The general causality orientations scale: self-determination in per-
sonality. J. Res. Pers. 19(2), 109–134 (1985). https://doi.org/10.1016/0092-6566(85)900
23-6

36. Keller, J.M.: Development and use of the ARCS model of instructional design. J. Instr. Dev.
10, 2–10 (1987)

37. Li, K., Keller, J.M.: Use of the ARCS model in education: a literature review. Comput. Educ.
122, 54–62 (2018)

38. Coccoli, M., Iacono, S., Vercelli, G.: Applying gamification techniques to enhance the
effectiveness of video-lessons. J. e-Learn. Knowl. Soc. 11, 73–84 (2015)

39. Kleftodimos, A., Evangelidis, G.: Augmenting educational videos with interactive exercises
and knowledge testing games. In: Proceedings of 2018 IEEE Global Engineering Education
Conference (EDUCON), pp. 872–877 (2018)

https://doi.org/10.1016/0092-6566(85)90023-6


148 D. Benner and S. Schöbel

40. Lee, H., Doh, Y.Y.: A study on the relationship between educational achievement and emo-
tional engagement in a gameful interface for video lecture systems. In: 2012 International
Symposium on Ubiquitous Virtual Reality, pp. 34–37. IEEE (2012)

41. Zhu, Y., Pei, L., Shang, J.: Improving video engagement by gamification: a proposed design
of MOOC videos. In: Cheung, S.K.S., Kwok, L.-F., Ma, W.W.K., Lee, L.-K., Yang, H. (eds.)
ICBL 2017. LNCS, vol. 10309, pp. 433–444. Springer, Cham (2017). https://doi.org/10.1007/
978-3-319-59360-9_38

42. Kokkinaki, A.I., Christoforos, A., Melanthiou, Y.: Integrating open educational resources to
foster serious games and gamification design principles. In: Mediterranean Conference on
Information Systems (MCIS) (2015)

43. The Field Guide to Human-Centered Design. Design Kit. IDEO, San Francisco, CA (2015)
44. Villegas, E., Labrador, E., Fonseca, D., Fernández-Guinea, S., Moreira, F.: Design thinking

and gamification: user centeredmethodologies. In: Zaphiris, P., Ioannou, A. (eds.) HCII 2019.
LNCS, vol. 11590, pp. 115–124. Springer, Cham (2019). https://doi.org/10.1007/978-3-030-
21814-0_10

https://doi.org/10.1007/978-3-319-59360-9_38
https://doi.org/10.1007/978-3-030-21814-0_10

	A Theory-Driven Design Science Research Approach Towards Gamified Videos in Digital Learning
	1 Introduction
	2 Theoretical Background
	2.1 Gamified Learning
	2.2 Fundamentals for Gamified Learning Videos

	3 Methodology and Status Quo
	4 Next Steps and Expected Contributions
	References




