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Abstract. Danmaku video sharing website is a kind of popular social media
used by digital natives in China. Very few existing studies or research models
explain the psychological and behavioral aspects of user behavior in danmaku
websites. The paper aims to explore the motivational affordances of Chinese
danmaku websites from the gamification design perspective. Using the quali-
tative Delphi method and follow-up interviews, we leveraged the knowledge
and experience of 18 panel members who were labelled as “UP主” in the ACG
communities. Some key research findings have been drawn from the analysis.
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1 Introduction

Social media have promoted the emergence and development of diverse subcultures
among the younger generation who are labeled as digital natives (Prensky 2001). ACG
(Animation, Comic, and Game) is such an adolescent subculture that is fascinating to a
group of digital natives, named Otaku. This subculture was first found in Japan.
Through various media it spread to other Asian countries (e.g., China) and even to the
United States. Danmaku video sharing website is a kind of important social media for
those fans of Otaku to communicate and collaborate in virtual community. Compared
with regular user-generated content websites such as Youtube, users can synchronously
post comments when watching ACG video on danmaku websites, and these comments
will immediately slide over videos in the form of commentary subtitle (Shen et al.
2014). So far, danmaku websites receive great attention and interest from digital
natives and rapidly accumulate a large number of users in a short time period.

Danmaku websites allow users to communicate and collaborate with each other
while watching videos. This shared watching experience may lead to a strong perceived
social presence and sense of virtual community. Danmaku websites, as an emerging
UGC style, have been welcomed by mass digital natives, especially those who have a
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hallmark of ACG subculture. From human-computer interaction perspective, the ele-
ments of user-centered design and (sub) culture-centered design are well represented in
the design process of danmaku websites. Zhang (2008) proposes the motivational
affordance theory to elaborate on the positive design principle for ICT adoption and use.
Hamari et al. (2014) indicate that gamification is a desired way to support user
engagement and enhance positive patterns in service use. Deterding et al. (2011)
highlight that the affordances implemented in gamification will lead to some positive
outcomes of product/service use. We argue game elements embedded in the human-
focused design process enable the motivational affordances of an IT artifact. To our best
knowledge, few studies or research models explain the psychological and behavioral
aspects of user behavior in danmaku websites (Shen et al. 2014). Our study is the first
attempt to investigate the motivational affordances of Chinese danmaku websites.
Therefore, we would like to explore what motivates digital natives to use danmaku
websites, especially the driving factors for their contributing behavior. In this paper, we
posit to adopt gamification design as a theoretical lens and view the game elements in
danmaku websites as a reflection of related motivational affordances. We conducted an
exploratory investigation on four Chinese Danmaku video sharing websites, i.e., AcFun,
Bilibili, Tudou, and Kankan, to answer the following research question:

What is the current status for the gamification design in Chinese danmaku websites
and how it relates to the underlying motivational affordances?

2 Motivational Affordances via Gamification Design

2.1 Motivational Affordance

From the design science research paradigm, Zhang (2008) adapts the concept of affor-
dance and proposes the concept ofmotivational affordance to examine the positive design
of ICT, arguing that people tend to use and continue to use ICT to fulfill various psy-
chological, cognitive, social, and emotional needs. Therefore, features or functions of an
IT artifact that support these internal motivational needs can influence whether, how, and
how much this artifact will be used (Zhang 2008). The design principles of motivational
affordances are proposed for ICT design in general to fulfill the five different motivational
sources, including psychological (autonomy and self), cognitive (competence and
achievement), social & psychological (relatedness), leadership and followership, and
emotional (emotion and affect). We consent that the motivational affordance framework
and design principles can and should be selectively applied to enhance the motivation of
ICT users. In this study, danmaku video sharing website is one kind of social information
systems, which targets at a unique user group and reflects an obvious hedonic charac-
teristic of usage. Thus, the design and support of the motivational affordances is an
important determinant of the successful adoption and continual use of danmakuwebsites.

2.2 Reviewing Motivational Affordance in Gamification Design Process

In recent years, gamification has drawn the attention of academics and practitioners in
various domains, such as business, education, information systems, health informatics,
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and human-computer interaction, etc. (Seaborn and Fels 2015). Deterding et al. (2011)
define the gamification as “the use of game design elements in non-game contexts”, and
suggest that gamification aims to apply elements of “gamefulness, gameful interaction,
and gameful design” with a specific intention in mind (p. 9, p. 10). Huotari and Hamari
(2012, p.19) define gamification as “a process of enhancing a service with affordances
for gameful experiences in order to support user’s overall value creation”. Seaborn and
Fels (2015, p.17) survey the gamification studies and define gamification as “the
intentional use of game elements for a gameful experience of non-game tasks and
contexts”, and game elements are conceptualized as patterns, objects, principles,
models, and methods directly inspired by games.

Blohm and Leimeister (2013) proposed a framework to elucidate how gamification
design can elaborate on the incentive of intrinsic and extrinsic motives to result in
behavioral change. This research endeavor established the connection between game
elements (both the mechanics and dynamics) and human motivations (e.g., curiosity,
achievement, social recognition, and social exchange, etc. Aparicio et al. (2012)
developed a gamification framework based on self-determination theory (Ryan and
Deci 2000), and game elements are categorized into three dimensions, namely
autonomy, competence, and relation. Other researchers, for example, Nicholson (2012)
and Sakamoto et al. (2012), also focused on the intrinsic or internal motivation when
designing their gamification framework. Some previous studies have identified the key
relevant game elements, such as points, badges, leaderboards, levels, rewards, progress,
status, feedback, challenge, and roles, etc. (Seaborn and Fels 2015).

The implementation of game elements can enhance the motivational affordances
and lead to better user experiences and performances. Gamification indicates sequential
steps comprised of implemented motivational affordances, resulted psychological
outcomes, and further behavioral outcomes. Hamari et al. (2014) created a framework
for examining the effects of gamification, and found that gamification really works.
From our standpoint, we argue that the gamification design is a cirtical way to enhance
motivational affordances.

Table 1. Motivational affordances via gamification design (Adapted from Chou (2015)

Motivational
Affordances
Source

Description Game Elements Theoretical Evidence

Epic Meaning &
Calling

Meaning is the core
drive where a
user believes that
she/he is doing
something
greater or she/he
was chosen to do
something.

Story/theme/narrative
(Halan et al. (2010);
Smith and Baker
(2011))

Situational Relevance;
Self-determination theory;
Beginners luck

(Continued)
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Table 1. (Continued)

Motivational
Affordances
Source

Description Game Elements Theoretical Evidence

Development &
Accomplishment

An internal drive of
making progress,
developing skills,
and eventually
overcoming
challenges.

Points (Cheong et al.
(2013); Hamari and
Koivisto (2013));
Badges (Anderson
et al. (2013); Denny
(2013); Domínguez
et al. (2013));
Leaderboards
(Thom et al.
(2012)); Progress
bar (Farzan and
Brusilovsky (2011))

Flow theory; Goal theory;
Self-efficacy theory

Empowerment &
Feedback

This is when users
are engaged a
creative process
where they have
to repeatedly
figure things out
and try different
combinations,
including
self-expression
and timely
feedback.

Feedback (Dong et al.
(2012)); Milestone
unlock; Boosters;
Blank fills;
Real-time control

Self-determination theory;
Organismic integration theory

Ownership &
Possession

This is the drive
where users are
motivated
because they feel
like they own
something.

Virtual goods (Smith
and Baker (2011));
Avatar; Earned
Lunch

Social capital theory

Social Influence &
Relatedness

This drive
incorporates all
the social
elements that
motivate people,
including:
mentorship,
acceptance,
social responses,
companionship,
as well as

Friending; Group
quest; Mentorship;
Social Prod; Social
treasure; Touting

Social interaction theory; Social
identity theory; Social proof
theory

(Continued)

470 Y. Zhao and J. Tang



In this study, we will use Octalysis, a gamification framework proposed by Chou
(2015), to guide our data analysis. Chou (2015) defined the gamification as the craft of
deriving all the fun and engaging elements in games and emphasized the important role
played by the human motivation in the process. The framework consists of eight core
drives that form an octagon shape. Table 1 shows how the Octalysis framework aligns
with specific theoretical foundations and how specific game design elements facilitate
the eight motivational affordances.

Table 1. (Continued)

Motivational
Affordances
Source

Description Game Elements Theoretical Evidence

competition and
envy.

Scarcity This is the drive of
wanting
something
because you
can’t have it. The
more scarcity the
users feel, the
more patience
and desire they
will hold for that
product.

Appointment; Fixed
intervals; Dangling;
Count down; Moats

Resource-based view; Relative
deprivation theory

Unpredictablity &
Curiosity

This is a the drive
of wanting to
find out what will
happen next. If
you don’t know
what’s going to
happen, your
brain is engaged
and you think
about it often.

Glowing choice;
Easter eggs;
Random rewards;
Sudden rewards;
Obvious wonder

Flow theory; Cognitive
absorption theory

Loss & Avoidance This core drive is
based upon the
avoidance of
something
negative
happening. In
addition,
opportunities that
are fading away
have a strong
utilization of this
Core Drive.

Visual grave; Scarlet
letter; Status quo
Sloth; Progress
loss; Weep tune

Fear of missing out;
Stimulus-Organism-Response
(SOR)
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3 Research Design

In this study, we employed the Delphi method to investigate the status quo of gami-
fication design in four popular Chinese danmaku websites, AcFun, Bilibili, Tudou, and
Kankan. We attempted to identify how game elements can support or enhance various
motivational affordances. The Delphi method aims to achieve consensus from a group
of experts using repeated responses of questionnaires and controlled feedback. Some
researchers in the IS field have demonstrated that the Delphi method can be used to
forecast and identify critical issues as well as to develop concepts/frameworks (Okoli
and Pawlowski 2004).

The process used in our study involved a panel of versatile content contributors in
danmaku websites, and their followers call them “UP主” in the ACG sub-culture. Most
of the participants in danmaku video sharing websites are young people with the
characteristics of the digital natives. They are fascinated about the new technologies
and are easily adapted to the digital environment. Some researchers indicated that those
digital natives have a better multi-tasking capability compared with their older gen-
erations (Zhao et al. 2014). For instance, in our case, the participants who are watching
the danmaku videos can simultaneously post their comments and interact with other
peers for various reasons. Regarding the “UP主”selected in our Delphi study, they are
technology savvy and have strong digital competence and social media literacy. In
particular, they should be good at video processing and editing, and sometimes they
need to adapt the original videos in an innovative way to arouse interest and attention
from other audience. Therefore, those “UP主” should be acquainted with the creation
and communication of danmaku resources, and are familiar with the functions and
features of those danmaku websites. During their past interaction with the danmaku
websites, they have accumulated some usage experience and are more likely to identify
the game elements explicitly or implicitly designed or embedded in those platforms.
Participants in this study were carefully selected from the ACG communities in China.
In selecting them, our criterion was to find “UP主” involved with some successful
danmaku video producing and sharing activities, and having authority and a large
number of fans in the ACG communities. At completion of the selection process, the
panel of participants comprised 18 veteran “UP主” with age from 19 to 28. Most
participants are college students and are well-educated. Each panelist was contacted by
email and instant messenger in order to invite him or her to participate in the research
explain the scope and objective of the study.

Following the traditional Delphi procedures, this study was carried out in two parts:
(1) a focus group phase to generate a list of game elements, and (2) a rating phase to
identify the specific motivational affordances of the four Chinese danmaku websites by
marking a score for each of the eight dimensions and listing the most impressive game
elements accordingly. After completion of the study, in-depth interviews were con-
ducted with panel members to gain some further understanding towards the interaction
with the danmaku websites from the gamification design perspective.

During the focus group stage, six participants were selected to discuss their usage
experience of danmaku websites. Firstly, we gave a detailed introduction about the
gamification design, and listed some well-known game elements. Then, the participants
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were asked to recall what are the most impressive game elements, features, and
functions when they use the danmaku websites. Each of the focus group members had
the task of identifying a minimum of six game elements that are pertinent to danmaku
websites. The participants were also asked to give a short description of each of the
elements they proposed. We then designed the questionnaire based on the framework
proposed by Chou (2015) in Table 1, and also consolidated all of the game elements
identified by the focus group members into a single list on which a definition of each
element was also provided. We highlighted that those game elements listed in the
questionnaire are only for reference when they are rating the danmaku websites rather
than an exhaustive taxonomy. Finally, the 18 participants were asked to use the
Octalysis tool proposed by Chou (2015), to rate the extent of each motivational
affordances by a ten-point scale for the four Chinese danmaku websites, as well as
justified their answers by providing the specific game elements for each of the moti-
vational affordances dimensions.

As the goal of a Delphi study is to achieve consensus among its panel members,
Kendall’s W was used to measure agreement in the rating stage (Schmidt et al. 1997).
As a general guideline, the interpretation of Kendall’s W are as follows: scores closer
to 1 represent a very strong consensus; 0.7 < W < 0.9 for strong agreement;
0.5 < W < 0.7 for moderate agreement; 0.3 < W < 0.5 for weak agreement (Schmidt
et al. 1997). In this study, after the first round, the W indicated weak consensus. Panel
members were therefore asked to modify their rating carefully on the basis of the
group’s average score provided for scrutinizing. After the second round, consensus
have improved (W = 0.63; p < 0.001) and detailed explanations were provided when
individual ratings differed substantially from the group’s average. We finished our
Delphi study in the third round with a strong consensus (W = 0.78; p < 0.001) among
the 18 panel members. It is important to note that, since the ten-point scale is adopted
by the Octalysis tool (all of the ratings are in integer form), we computed the mode of
ratings instead of the mean in the final round.

4 Findings from the Delphi Study

The data analysis results show that Bilibili receives the highest rating scores in terms of
eight core drives, followed by AcFun, Tudou, and Kankan. All four websites have
relatively low scores of epic meaning and calling, indicating those websites don’t attach
great meaning to the website development. Compared to Tudou and Kankan, AcFun
and Bilibili applied more game elements, such as various virtual properties, to trigger
the drive of accomplishment and achievement. AcFun, Bilibili, and Tudou allows users
to upload self-developed contents, yet Kankan only provides purchased contents from
other sources. All four sites have reward systems to record users’ participation and
contribution. Specific measurements include points, badges, member levels, and
leaderboards, etc. AcFun and Bilibili have well-constructed membership systems. For
instance, users of these two sites have to pass some entry tests to fully enjoy the rights
for members. At the same time, AcFun and Bilibili established clear standards for
penalty. Users will have to behave themselves and follow the rules to avoid any loss of
rights to view, post, and comment. Yet on the other two websites, Tudou and Kankan,
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loss of rights is not set up to be a serious concern for users. Figure 1 shows the detailed
ratings for each of the danmaku websites.

According to the Octalysis graph, AcFun have a good balance in promoting the
eight core drives of gamification. AcFun aims to promote the ACG subculture and
build a space for peers who share common interest in subculture. It implements a point
system that measures users’ accomplishment with multiple indicators, such as number
of clicks, bookmarks, followers, amount of virtual properties (e.g., bananas). To show
the privilege of full membership, AcFun also requires an entry test for new registered
users and only provides some advanced function to those high-level members, such as
colorful danmaku. Users who upload or view videos continuously receive feedback or
danmaku comments from other users, reflecting a lasting process of user-generated
contents. The synchronized danmaku helps to establish connections among users,
which in turn leads to a close social circle, as they can instantly notice users who share
similar opinions and interests. Users of AcFun continuously go back to check content
updates to ensure they follow the trend and never miss any amusing posts. Figure 2
presents the specific game elements for each of the motivational affordances cores from
the Delphi study.

The Octalysis graph of Bilibili have a balanced shape to showcase eight core drives,
with a bolder shape. Bilibili goes beyond a video sharing websites, as it aims to promote
subculture and support crowdfunding to award users who contribute to video contents. It
implements a similar point system as AcFun to measure users’ accomplishment. What’s
more, Billibili allows owners of videos to redeem their “shell” (a kind of virtual

Fig. 1. Overall ratings of the Danmaku websites
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properties) for monetary rewards. Similarly, Bilibili also requires an entry test for new
registered users and only provides some advanced function to high-level members. The
danmaku elements allow users to instantly communicate with other users who are
watching the same content, and they can also share their words through connection icons
with other social media sites. Figure 3 provides the details.

The Octalysis graph of Tudou has a smaller size, compared to AcFun and Bilibili,
indicating Tudou receives relatively low rating scores in all aspects of eight core drives.
Tudou makes every user aware the idea of self-development and respect, and it also
supports crowdfunding for owners of videos. Tudou also applies game elements, such
as badges, to symbolize members’ levels in the system, and award users for completing
certain tasks. Yet, users also need to follow rules and avoid being blocked. In addition,
Tudou helps users to expand their social influences through social media. Figure 4
shows the motivational affordances of Tudou based on gamification design.

The Octalysis graph of Kankan has the smallest size among the four websites,
indicating Kankan has the lowest scores of core drives. Kankan only provides pur-
chased contents from other sources, so users are not motivated to upload
self-development contents. Other than that, Kankan has a similar point system to award
users with virtual properties, such as film voucher. Users can also follow each other and
share their thoughts through social media connections. Figure 5 specifies the motiva-
tional affordances based on the eight core drives.

Fig. 2. Motivational affordances of AcFun based on gamification design
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Fig. 3. Motivational affordances of Bilibili based on gamification design

Fig. 4. Motivational affordances of Tudou based on gamification design
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5 Discussion and Conclusion

Our goal was to investigate the motivational affordances of Chinese danmaku websites
from the gamification design perspective. Using the qualitative Delphi method and
follow-up interviews, we leveraged the knowledge and experience of 18 panel mem-
bers who were labelled as “UP主” in the ACG communities. Some key research
findings have been drawn from the analysis.

First, the extent of gamification design in the four Chinese danmaku websites
varied according to the eight core drives on motivational affordances. As shown in
Fig. 1, Bilibili and AcFun stay ahead of the other two danmaku websites in almost
every aspects of the motivational affordances. Second, some core drives of motivational
affordances have been well facilitated by the gamification design and fully incorporated
with the game elements, such as the accomplishment, social influence and relatedness,
and unpredictability. In other words, the traditional game elements, i.e., points,
rewarding systems, leaderboards, and fans groups etc., have been well designed in the
danmaku websites. However, some other dimensions, such as avoidance, meaning, and
scarcity, did not attract enough attention. For example, some panel members said that
the punishment system is important for the governance and maintenance of the dan-
maku websites; Otherwise, those who obey the rules and regulations of the ACG
community will lose passion and motive to contribute the qualified resources. Third, it
is interesting to note that, the gamification design should be viewed as a journey rather
than an event, which is consistent with Chou’s finding (Chou 2015). Since users may
get boring after a period time of usage, the gamification design should constantly
launch some new attempts and keep up with the trend and fashion of ACG subculture.
In other words, some classical incentives may lose their effects and change to the
hygiene factors, and there is no way to accomplish the whole design task at one stroke.

Fig. 5. Motivational affordances of Kankan based on gamification design
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Our study was not without limitations. The theoretical mapping between motiva-
tional affordances and game elements needs further literature supports and arguments.
Furthermore, some critical questions regarding how ACG subculture may influence the
gamification design and its underlying motivational affordances were not addressed.
The contribution of our work is in identifying and investigating the motivational
affordances of Chinese danmaku websites from the gamification design perspective. In
future work, we will conduct some quantitative studies to extend and validate our
findings.
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