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Preface by the Editor-in-chief

With the rapid development of digital technology, digital technology is constantly integrated into
our lives. The combination of digital media and various fields is giving the world a new future. Our past
criteria of judging beauty, elegance and practicality are no longer applicable. It has become a current
trend to use innovative thinking to combine traditional media and frameworks to combine design and
digital technology. Experts and scholars in different fields, through their communication, constantly
inspire digital media with multiple orientations and depths and apply them to our lives.

Since 2009, the first published of International Journal of Digital Media Design (IJDMD), has been
10 years. This Issue is the volume 10th, issue 2nd of this year, and including 2 English and 3 Mandarin
papers. This issue including: (1) English paper of “Towards the Generalized Creativity Evaluation of
Digital Media : A Revised Entropy Calculation for Linkography”. In this paper, they present a revision
approach for creativity evaluation of collaborative design. (2) English paper of “To Explore the
Relationship between the User Experience Factors of Video-Sharing Platform and Consumers’ Media
Experience”. This study examined AcFun and Bilibili, interactive video platforms built by e-commerce
providers in China, to explore the relationship between the experience factors of users of interactive
video platforms and consumer media experience to determine why users favor danmu platform. A
quantitative research does conducted using online questionnaires. (3) Mandarin paper of “A Study of
Paging Design in Smartphones for Middle-Aged Users”. We adopted an ANOVA repeated-measure
experimental design. Subjects took three repeated-measure experiments on paging styles, in order to
discuss the three paging styles with respect to usability. Subsequently, we proposed the design on
smartphone paging style. (4) Mandarin paper of “A Study on the Brochure Design to Reduce the Long-
term Care Pressure: The Design for “Easy Care” as a Case”. This study aims to design an individualized,
simple, and nonlinguistic diagram care brochure, which can be easily understood regardless of the
nationalities to reduce the care pressure.(5) Mandarin paper of “The Influence of Board Games on
Children's Drawing Creativity”. This study explores the influence of board game on children’s drawing
creativity.

Appreciate for all the papers that sent to us and support the journal to increase research range. Also
thanks to the academy support by all the assist from the committees, allow our journal to have more

academy depth and professional content.

Editor-in-Chief Tao-I Hsu
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ABSTRACT In this paper, we present a revision approach for creativity evaluation of collaborative
design. In the original clustering method, the creativity level of Linkography is calculated by two
parameters: Average distances and Coefficient of variance among clusters. The method could cause
problem when two Linkographys are of different size but happen to have identical parameters. To deal
with such problem, we propose to adopt a global factor for the whole Linkography and a local factor for
entropy calculation of every cluster. The effectiveness of the proposed revision is verified by two
empirical studies. Firstly, a total of six Linkographys composing a pair of 20, 30 and 40 moves are
generated by our computer program designated for this study. By applying the two proposed modification
factors, the reduction of creativity level for those over-sparse or over-dense Linkographys are achieved.
The second study takes the outputs of collaborative designs executed by novice team and expert team.
Two Linkographys are produced and the analyses steps are the same as study 1. The creativity level of
expert team becomes larger than novice after the appliance of proposed modification factors. The

outcome shows the necessity of revising Linkography clustering method.

Keywords: Collaborative design, Creativity evaluation, Linkography, Clustering, Entropy
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1. Introduction

Collaboration design is an important means in
teamwork as benefits of counter-stereotypes
thinking could be more easily reached. Report
shows that during a collaborative design, ideas
suggested by others usually aid the activation of
problem-relevant knowledge (Nijstad & Stroebe,
20006). In the early stage of design, experts from
different fields are working together to provide a
solution (Markou, Segonds, Rio, & Perry, 2017).
Moreover, Smith et al. indicate that groups recall
more clues than individual does (Smith, Bushouse,
& Lord, 2010). Similarily, Sawyer points out that
groups are better at selecting good ideas than are
solitary individuals (Sawyer, 2011). Orta-Castafion
et al. emphasize that in the collaborative product

design, the feasibility for product life cycle is
analyzed during the early stages of the design
(Orta-Castafion, Urbina-Coronado, Ahuett-Garza,
Hernandez-de-Menéndez, & Morales-Menendez,
2018). An example of collaborative work using 3D
modeling techniques is demonstrated in (Carcamo,
Trefftz, Acosta, & Botero, 2017).

In order to represent the relations of a set of ideas
proposed by team members, Goldschmidt employs
Linkography (Goldschmidt, 1990). Basically, by
graphically recording ideas in time sequence,
Linkography can clearly trace each member’s idea
and the interconnections among ideas. The
interpretation of Linkography has drawn many
researchers attention after (Goldschmidt, 1995)
introduction.

In Linkography, an opinion or a concept either is a
viewpoint or a response to team member is named
as a move. Moves are ordered and placed in the
top layer of Linkography in time sequence.
Suppose there are k moves in a Linkography, a
total number of k*(k-1)/2 interconnections among

1JIDMD/Vol10. /No.2 1


mailto:aurora0125@hotmail.com
mailto:chou@ntnu.edu.tw

Towards the Generalized Creativity Evaluation of Digital Media : A Revised Entropy Calculation for Linkography

moves are naturally formed. An interconnection is
labeled as a black circle and named as a link if two
moves are recognized as correlated. Otherwise, the
interconnection is left as a cross line and named as
a node. Nodes and links with same vertical
position are assigned the same layer number.
Given k moves, a Linkography has k-1 layers. An
example of Linkography is shown in Figure 1.

<—move

layer 1—>\(
noce—>

X_X_X ]

“_lirk

Figure 1. Move, layer, node and link in
Linkography

Since Linkography is shaped by team members,
the outcome of Linkography is usually explained
as creativity level for the topic that members work
on. For example, (Goldschmidt, 2016) emphasizes
the forward and backward linking of move
corresponds to divergent and convergent thinking
and proposes the criteria for determination of
critical moves (CM) and claims that both the
forward CM and backward CM should be taken
into consideration while interpreting Linkography.
(Chou, Chou, & Chen, 2013) report the appliance
of entropy to the creativity evaluation of short
animation in which the keyframes are appeared as
links in Linkography. More recently, they report
that evaluation of Linkography entropy for a
comic strip would achieve quite consistent result
with the conventional questionnaire. Thus they
suggest the use of links-clustering of Linkography
for developing a creativity evaluator of digital
media (Chou, Chen, & Chou, 2014).

Similarly, Cai et al. propose to adopt a
Linkography extension and an auxiliary distance
to measure the creativity of novices and experts
architects (Cai, Do, & Zimring, 2010).

2. Creativity Evaluation in

Linkography

2 International Journal of Digital Media Design

Probably the simplest way to determine the certain
kind value for a Linkography is to count on the
number of links. This approach is simply taking
the ratio of the links to nodes in a Linkography
into consideration. As shown in Figure 1, five
links are in the layer 1; three links are in the layer
2 etc. A total of fourteen links are counted and the
value for Linkography is then determined as 14/28
where 28 is the amount of nodes.

Although the links summing method is straight
forward and can reveal the density information
statistically, it does not provide the sufficient
message enclosed in the Linkography. As stated in
(Craft, 2008), the generation of novel ideas are
through the use of imagination on a spectrum of
individual and collaborative activity. It can be
telled that from the perspective of creativity
evaluation, the most dense and most sparse cases
of links distribution are corresponding to the
conditions of full responding and complete ignores
among team members. While the collaborative
design is taking place, the creative thought is
usually appeared as members’ ideas casually and
randomly reacting to someone else. In other word,
thinking of counter-stereotypes between team
members is more helpful to the generatiion of
creative idea. Thus the status of links occurrence
within layer should be properly considered while
interpreting creativity level from Linkography.

To solve the drawback of merely counting number
of links, Kan and Gero propose to adopt the
entropy calculation for creativity evaluation in
Linkography (Kan, & Gero, 2018; Kan, & Gero,
2008). They suggest to compute and sum up the
entropy of each layer; then the total entropy of
Linkography determines creativity level of
collaborative design. As shown in the following
formula, based on the information theory, entropy
of each layer is defined as -1 multiplies the ratio of
links to nodes and multiplies its logarithm.

E=-1 * (ratio of links to nodes)
* log(ratio of links to nodes).

Naturally, the more that ratio close to 0.5, the
bigger entropy will be obtained. As Figure 1
illustrates, the entropy of layer 1 is calculated as
-1*5/7*1og(5/7), which equals to 0.1. Similarly,



entropy of layer 2 is calculated as -1*3/6*1og(3/6)
equals to 0.15 and so forth. Note that layer 6 is
empty resulting in undefined entropy and the
entropy of bottom layer is 0 since log(1) is O.
Totally, the entropy for that Linkography is only
contributed from five layers and is computed as
0.1+0.15+0.16+0.15+0.12=0.68.

Although the entropy method proposed by Kan
and Gero does take into consideration the
probability of links occurrence within layer to
calculate creativity level. There are two problems.
The first one is the distribution of links is not
properly taken into consideration resulted in the
same entropy being obtained as long as the ratio is
the same. The second one comes from the ultimate
entropy being determined by summing up every
single layer’s entropy value resulted in the entropy
contribution of links from different layers being
completely ignored.

To solve the first problem, Chou proposes to adopt
pattern search algorithm to find the possible
repeated link-node patterns in each layer (Chou,
2007). Then the times of repeat is used as a
modification factor for entropy calculation. The
second problem can be combated by evaluating
Linkography in a global manner. (Chou, Chen, &
Chou, 2014) propose to cluster links into groups
and determine the creativity by two parameters:
average distance among clusters’ centers (AD) and
coefficient of variance of numbers (CV) of links in
clusters. By employing participants and comic
strips, they conduct two experiments and report
the optimal values for AD and CV are 1.5 and 2.3.

3. Problem with clustering methods

So far as we know, the clustering method is an
effective scheme that evaluates Linkography by
treating the undirected graph into a set of groups
(Kan, & Gero, 2008; Chou, 2007). This method is
superior to others in the sense that outcome of a
collaborative design can basically be treated as a
consequence of ideas generated by team members.
A cluster in a Linkography is treated as an idea,
and the distance between two clusters in a
Linkography is measured by their clusters centers.
Naturally, larger AD indicates the discussion is
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more enthusiastic. The AD in a Linkography can
thus be treated as extent of involvement of the
whole collaborative design. CV is defined as
extent of difference of clusters size. Cluster size
implies extent of involvement of a certain idea.
Goldschmidt illustrates the focused attention and
defocused attention as matching backward links
and forward links respectively (Goldschmidt,
2016). The defocused attention is explained as
wandering, imaging stage and the focused
attention is paid to defocused attention. Thus
larger CV implies the higher extent of
focused/defocused attention in idea generations
stage and should be interpreted as higher creativity
level.

In addition to Goldschmidt’s perspective,
Gelernter and Parker also quote that the low focus
is the fundamental of creativity (Gelernter, &
Parker, 1994). From the needs for
technology-based assessment proposed by (Pisztor,
Molndr, & Csapd, , 2015) and the links

distribution is taken into consideration in global
manner, we think the approach proposed by (Chou,
et al., 2014) is essentially reasonable.

However, although  clustering links in
Linkography into groups and determine the
creativity level by considering the distance among
groups and the difference of number of links
within groups does avoid the drawback of
calculating creativity layer by layer, a problem
might arise if two Linkographys happen to have
exact same AD and CV. In the two Linkographys
in Figure 2, both are clustered into two groups.
Even the left one is relatively sparse than the right
one, the creativity level calculated for two
Linkographys would be the same by applying
method introduced in (Chou, et al., 2014). The
result is not trustful since the left Linkography has
two moves more than the right one.

Figure 2. Two Linkographys with same
AD and CV

1JIDMD/Vol10. /No.2 3
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Nevertheless, even two Linkographys have
identical moves, problem may occur. Figure 3
shows an example. The difference between two
Linkographys is the cluster marked with ellipse.
The values of AD and CV of both Linkographys
are absolutely the same resulted in the equal
creativity level for both Linkographys. If entropy
method (Kan, & Gero, 2018) is applied onto each
clusters, the result would be totally different; the
entropy for left one would be the sum for two
layers; -1*1/3*log(1/3) + -1*1/2*log(1/2) whereas
the entropy is O for the right one due to the ratio of
links to nodes for layer 1 is 1. Condition like this
is not taken into consideration in (Chou et al.,
2014).

% o

Figure 3. Two Linkographys with same
moves, AD and CV

4. Proposed modification method

4.1. Two modification factors

The modification we propose in this paper is
intending to make Chou et al.’s method
(Chou, et al., 2014) more general. Herein we
propose two modifications to deal with the
problems shown on the preceding paragraph.
The first modification factor is to deal with
the condition that two Linkographys happen
to have exact same AD, CV values. Based on
the entropy intrinsic quality, the closer the
ratio of link to node near 0.5, the larger
entropy value is obtained. This would lead to
the need to count on the ratio of number of
links to the half of nodes. As this type of
modification factor is acting on the whole
Linkogrpahy, we call it Global Factor (GF)
and define it as follows:

set global modification factor (GF) to 0
num_of nodes = number of nodes

4 International Journal of Digital Media Design

num_of half nodes = num_of nodes /2
num_of links = number of links
if (num_of links < num_of half nodes),
GF=num_of links /
num_of _half nodes
Else
GF= (num_of nodes - num_of_
links)/(num_of half nodes)

GF is ranged from O to 1. Takes Figure 4 as
an example, there are 171 nodes and 59 links
respectively. Since 59 is less than half of 171,
the value of GF is computed as 59/(171/2);
which equals to 0.69

9.9:9:9.9.9.9.9.0.90.9.
RIS
CSRRESLERKREAAR
RS

Figure 4. A explanation Linkography for
calculation of GF
The second modification factor is called Local
Factor (LF). The idea behind this modification is
that every cluster’s entropy should be taken into
consideration. Thus, the entropy of each cluster
is calculated and summed up; as illustrated in the
following pseudo code:
for each group
compute entropy E layer by layer
add to E to creativity level
for all groups
add to E to LF

The modification process is performed by
multiplying GF to the original creativity level,
then adding all the LFs. The appliance of GF will
decrease whereas LFs will increase creativity
level. To make the calculation of the proposed
modification more clear, we illustrate an
explanation example. Figure 5 demonstrated the
clustering result of Figure 4. Note that groups E
and F with only one layer are treated as isolated
link that would contribute no entropy at all and
are neglected.



Figure 5. Result of clustering for the
explanation Linkography

Cluster A, B, C, D, and G contains 3, 20, 17, 10,
and 7 links respectively. For simplicity, the
distance between two adjacent moves is defined
as 1. The centers for every cluster are determined
and the distance between cluster centers is
shown in Table 1. Consequently, the AD and CV
values for this Linkography are 8.47 and 1.23
respectively. The original creativity level
calculated by (Chou, et al., 2014) is then obtained
by 1.5*%8.47+2.3%1.23=15.53.

Table 1. Distances between clusters center

There are 19 layers and the half amount of nodes
is computed as 19*%(19-1)/2/2=85.5. The total
amount links is 57 resulting the GF equals to
57/85.5=0.67. By applying the GF, the creativity
is adjusted to 15.53*0.67; which equals to 10.41.
The entropy for cluster A, B, C, D and G are
calculated as 0.16, 1.12, 1.13, 0.71, and 0.58
respectively; summing up to 3.7. The final
creativity is determined by adding LF which
equals to 10.41+3.7=14.11.

4.2 Verification

4.2.1. Verification of proposed modification

In order to verify the effectiveness of the
proposed approach, we conduct two studies. The
first one takes six computer-generated
Linkographys as samples and the second one
picks practical design data obtained by two
teams which are composed of 3 experts and 3
novices.
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4.2.2. Experiments with computer generated data

We adopt Processing as coding tool and write an
experimental program which randomly generates
links for Linkography and performs clustering
task with K-means algorithm. Following is
pseudo code of the program.
Initialization for needed array data
Setup screen size
Initialize cluster centers’location
Generate Linkography with m moves and
random amount of links
For all links
determine which cluster center that
link belongs
Re-determine the cluster centers
Repeat the above 2 process until a criteria
is met (ex. The cluster centers are not changed
much
between two iterations)
For all nodes
draw a circle with cluster color if
the node is a link
For all cluster centers

Clustei A B C D G
A
B 4.94
C 10.96 6.08
D 14.55 10.42 4.13
G 11.53  7.82 5.36 8.87

draw a circle with black color

We intend to know how proposed approach
works under the conditions of Linkography with
differential amount of moves. We choose to
generate Linkographys of small, medium and
large size which is 20, 30 and 40 moves
respectively. Under the consideration of
generalization, each of which has two samples.
Totally we generate and compare six
Linkographys. With the appliance of two factors,
the original creativity is modified. Details of
links, clusters, AD, CV for all samples and
associated GF, LF, and the modified creativity
level are shown in Table 2.

Naturally, as long as the number of clusters
keeps constant, the AD will become larger when
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Linkography getting bigger. The experimental
data shows that the amount of clusters changes
from 3, 4 to 5 and the AD varies roughly from 4,
5 to 6 for small, medium and large Linkographys
respectively. In general, CV becomes greater as
Linkography being larger; the difference of
clusters’ sizes and Linkography’s size is
positively related.

Compared with other samples, Sample 4 has
very small amount of links resulted in a smaller
GF (0.27). This modification mechanism is in
line with (Kan, & Gero, 2018); an extremely
sparse or a very dense Linkography implies less
entropy that can be induced. The accumulated

entropy in Sample 2 and Sample 4 are less than
others results in smaller LF. The original creativity
level of Sample 4 is dropped down seriously and
the other samples become larger.

Since AD and CV are positively related to the
amount of moves, the specification of unit for
creativity level is necessary. In other word, while
specifying the creativity level derived by
Linkography, the enclosure of the number of
moves would be helpful on presenting the
creativity level objectively. For example, the
outcome of Sample 1 may look like 7.7(20 moves)
and 10.7(30 moves) for Sample 3.

Table 2. Experimental six Linkographys

samples links clusters AD CV  original GF LF  modified
Linkography = Sample 1 57 42 0.21 6.8 0.54 4 7.7
with 20 3
moves Sample 2 68 42 0.18 6.7 0.64 33 7.6
Linkography Sample 3 109 49 0.40 8.3 047 6.8 10.7
with 30 4
moves Sample 4 62 51 045 8.7 027 33 5.6
Linkography Sample5 172 59 0.65 10.3 0.42 7 11.3
with 40 5
moves Sample 6 156 6.1 0.6 10.5 038 7.7 11.7

4.2.3. Practical data from collaborative design

Based on the experimental result from six
Linkographys, we are eager to know if the
proposed method is suitable for the practical data.
We take the further analysis from Miss Huang’s
data. In 2017 spring, she conducted a study to
examine the creativity level from teams of
differential working experiences in interior
design. Three novices (two males and one female)
and three experts (one male and two females)
were invited to participate. The scenario is
collaborative church design for both teams. The
discussion was held in 30 minutes. Each
participant’ statement was collected sequentially.
Some statements were recognized as moves if
they were topic-related or associated with other

6 International Journal of Digital Media Design

ideas. In total, 124 and 113 statements were
obtained from novice and expert team
respectively resulting 67 and 44 moves. Partial
moves of topic church for two teams are listed in
Table 3.

Table 3. Partial moves from two teams

Teams  Novice Expert




moves  White color Cross
Color-painted Topic-oriented
Glass Light prjection
Arc window Humanity
Bell tower Folk custom
Aborigin patterns ~ No door frame
Mural Minare
Relief Cenment
Stones Wood
Sharp and tall Simple
Many columns
Organ
Rose and gold
Baroque
Dove
Mosaic

Two Linkographys generated from novice and
expert teams are shown in Figure 6 and Figure 7
respectively.

Figure 6. Result of topic church from novice

team
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Figure 7. Result of topic church from expert

team

We take the similar analysis for two
Linkographys and the results are shown in Table
4. Comparison is made on the amount of moves,
links, and clusters. Results show that although
the amount of links from novice is more than
from expert, the GF for expert is larger than for
novice. It implies that the reduction of creativity
level in Linkography from novice would be
larger than experts. Noticeably, novice’s
creativity level (12.3) becomes smaller than that
of experts (12.66) after the appliance of GF and
LF.

1JIDMD/Vol10. /No.2 7
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Table 4. Details of Linkographys from practical design topic

cluster

moves links half s AD

modifie

CV  original GF LF d

novice 67 169 1139 5 25.74

0.49 39.74 0.15 6.34 12.3

expert 44 163 495 6 13.19

0.31 20.5 0.33 5.9 12.66

5. Result and Discussion

Considering the denseness of links in
Linkography, GF is adopted to decrease original
creativity and LF for adding creativity level by
accumulating entropy from clusters. Simulation
of six computer-generated Linkographys and
practical design data are performed, both
experiments show the effectiveness of the
proposed modification factors. Interestingly,
comparing both  computer-generated and
practical data, the Linkographys with nearly 40
moves (see sample 5, 6 in Table 2 and team
expert in Table 3) would induce similar
creativity level which is between 11 and 12.
However, there are several problems need to be
carefully concerned. The first one is the value of
distance set for two adjacent moves strongly
impacting on the final result. For a small size
Linkography, the AD is naturally being smaller
and leading to a relatively smaller creativity
level. As stated earlier, one possible solution is
to incorporate the number of moves in
Linkography so that every creativity level
determined by Linkography is accompanied with
the size of Linkography.

Another alternative is to make a Linkography as
template and set the template distance for it then
distance between two adjacent moves of any
other Linkographys is proportionally determined.
For instance, the template distance for
Linkography with 100 moves is set as 1. The
distance between two adjacent moves of
Linkography with 50 and 200 moves might be
set as 2 and 0.5 respectively. We believe that
with more and more experiments, the creativity
level determined by Linkography might then
contribute to meaningful heuristic results and the
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criteria for creative collaborative design is
hopefully resolved.

The second problem concerns the unit. Since the
initial  creativity level is defined by
1.5*AD+2.3*CV, here AD represents the
distance among cluster centers but CV is unit
free. The addition of a distance to a unit free
value is not intelligibility. Besides, with the
proposed modification the creativity level is
multiplied by GF and the accumulated entropy
(LFs) are then added. Although, the entropy is
unit free, but semantically it represents entropy.
An addition of distance to entropy is not
explainable. However, as Corazza emphasizes
that creativity is a complex, multifaceted
construct that defies a single definition (Corazza,
2013) and the statement quoted in (Kharkhuri,
2014) that “... they are biased toward typical
Western creative behavior and disregard creative
principles inherent to non-Western cultural
groups “, the definition of creativity itself is not
universally recognized yet. To the end, the
condition that unit of creativity level is not well
defined is somehow acceptable.

Thirdly, regarding the clustering, the adoption of
clustering algorithm; setting of initial clusters
centers and terminating criteria are three
important issues. Each of these elements could
generate diverse number of clusters and various
results for both AD and CV.

Finally, the existence of dangling links are
another problem; in our study, either
Linkographys generated by computer program or
from practical collaborative design, the isolated
links are kicked out artificially before clustering
starts. We think that with more and more trained
data, such link deletion task can be automatically
performed by a sub program and a feasible



collaborative design creativity evaluator is
expected.

6. Conclusions

As Vase et al. argue that creativity is more of the
association of existing but seemly unrelated
ideas, perceptions and contexts (Vass, Littleton,
Jones, & Miell, 2014), we believe Linkography
does provide a good platform for designers to
present ideas, concepts in a collaborative design.
However, to overcome the drawback of
clustering method for Linkography, we suggest
two ways of adjusting creativity calculation. The
modification factor could amend the conditions
for two Linkographys with same values on AD,
CV but have quite different amount of moves
and links. The first one considers the closeness
of total amount of links to the half amount of
nodes. The concept is based on the fact that the
maximum entropy will be generated when
links/nodes ratio equals to 0.5. We take the
closeness of links/nodes ratio to 0.5 as a
modification factor. The second one takes the
links distribution in every layer of each cluster
into consideration. By accumulating entropy
from each clusters and adding to the creativity
level, the conditions that two Linkographys with
exact same AD, CV, links and moves can be
appropriately treated. Basically, two
modification factors are in line with the entropy
approach for Linkography interpretation.
However, in the present study we only generate
six Linkographys for experimental purpose. To
obtain a more objective scale or a heuristic value
on what range of creativity level is
acknowledged as creative and others are not, we
suggest that more and more experiments should
be conducted. Besides, whether the proposed
modification factors are completely independent
and if they are sufficient enough to make
practical data more trustful needs more studies
as well.
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ABSTRACT

Rapid development in digital communications technology has greatly enhanced Internet transmission
technology. The diversity of Internet transmission, transmission efficiency and interactive quality have made
online video viewing an important entertainment for Internet users in Taiwan. Video platforms that allow
audience to communicate with each other are popular and widely used by today's Internet users, and have
become an alternative form of e-commerce, prompting the interest of industries and academia. This study
examined AcFun and Bilibili, interactive video platforms built by e-commerce providers in China, to explore the
relationship between the experience factors of users of interactive video platforms and consumer media
experience to determine why users favor danmu platform. A quantitative research does conducted using online
questionnaires. Results indicated that four dimensions of media experience of danmu platform users showed
high positive correlation to seven dimensions of user experience in video audio platforms. In addition, the
gender, age and education of users were important factors affecting participation in interactive video websites.
The research results will used as theoretical reference for future studies. Recommendations provided for
enterprises planning to develop video and audio sharing platform so that user experience factors of video audio
sharing platform can satisfy the different levels of consumer needs by offering a more diversified media

experience.

Keywords: user experience, media experience, danmu phenomenon, video-sharing platform, me- media

1. Research Background

This study focused on the relationship between
software’s user experience design factors of Internet
me-media video platform users and their media
experience. This Chapter describes the research
background, motivation and purpose.

Taiwan's Market Intelligence & Consulting Institute
(MIC) study of online video viewers in 2017
indicated that 82.9% used online video audio
platforms for entertainment, recreation and passing
time, 13.9% for information, and 3.2% for
communication, interaction and making friends. In
2015, over-the-top (OTT) market output reached
US$3.67 billion, and is expected to exceed US$1.5
trillion in 2025 (MIC, 2017). Movie streaming
platforms have surpassed traditional media to
become the main video and audio media platform.
With the prevalence of mobile devices, multi-screen
viewing has become mainstream. The introduction of
big data technology has captured user profiles, with
the largest number showing that 76.7% of users
under the age of 19 use smart phones to watch online
videos, and spend 1 hour per viewing (MIC, 2017).
Kaye found that a significant proportion used the
Internet for entertainment and passing time,
indicating the increased demand for recreational
activities on the Internet (Kaye, 1998).

Observation showed that Internet  visual

communication is still mainly used for watching
videos in the audience mode, and subsidiary
platforms remain the mechanism for critique and
commentary during the viewing. YouTube, the
well-known US video audio site is a clear example.
Most research focused on how Internet users form
fan cultures by examining their communication
behavior on the discussion boards of movie and TV
series official websites, Bulletin Board System (BBS)
and Play and Kick (PTT), followed by reviewing the
discussion behavior of the virtual community when
they discussed and shared movie plots.

Few researches have explored the application of
software user experience design factors to study
danmu media experience (Chen, Haini & Li,
Ming-ying, 2016., Zhang, Hao,2015., Chen
Song-song & Hu, Tian-tian., 2014). Moreover, the
entertainment function of the Internet has already
been verified, and the researcher believes that as a
new online video audio communication behavior,
danmu will bring a whole new look and impact to
media experience. Analysis of Internet environment
showed that in the past, the content of traditional
media (OGC) is commonly presented to the audience
by agents through system operators. After Web 4.0,
traditional media industry chains  became
decentralized by Me-media platforms, subverting the
mode of image transmission and enabling users to
engage in active user behaviors such as freely
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choosing video content for upload, sharing with other
users, commenting on the videos and giving ratings.

With Web4.0, from indirect interactive text and video
audio images to direct interactive live broadcast,
tandem platforms, video audio and text, me-media
offers different forms of media experience and
experience factors for platform users. For example,
Japan's NICONICO website (= 2 = 2 ) and China's
Acfun and Bilibili video sharing platforms created by
Internet operators are video audio websites featuring
the function where audience opinion of videos can be
directly displayed on the viewing screen for direct
real time exchange among different audience during
the videos. This function is called danmu by China's
audience, and users are simultaneously movie
viewers, commentators and producers, and at the
same time able to read the opinions and feedback of
others (Zhang, Hao, 2015). Such an interactive model
of video audio sharing websites and existing video
websites have many forms of operational mode. This
study explored the relationship between user
behavior of me-media danmu platforms and media
experience according to software user experience
design factors. Specifically, will user experience
factors result in media pleasure and interactive
experience among danmu users? The study results
can provide the academia with a theoretical basis for
such me-media software user experience design so
that in expanding their online video services, the
industry can apply user experience factors to attract
more users and improve the business performance
and marketing efficiency of their video audio
platform

The following research objectives are presented in
light of the research motivations, aims, and literature
described above:

(1) To exam whether software user experience
design factors affect user media experience.

(2) To exam whether user demographics influence
the impact of software user experience design
factors on user media experience

2. Literature review

Based on the research objectives and research
questions in Chapter 1, this Chapter explores the
relationship between user experience factors in
danmu video audio platforms and media experience,
and reviews and summarizes relevant theoretical
papers. The Chapter outlines the definition and
characteristics of danmu and describes studies on
user experience factors and media experience.

2.1 Definition and characteristics of
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danmu

Me-media has evolved from Web1.0 BBS and blogs,
2.0 social networking sites and video platforms, 3.0
social software and live streaming platforms, to the
current 4.0 tandem platforms that enable diversified
development and convergence of Internet video
audio platforms. Coupled with the popularity of
Internet community interaction and sharing, audience
believes that watching videos through the Internet
allows for a high degree of audience initiative where
the diversity of choices in videos and methods of
viewing make Internet video superior to watching
movies on television (Siapera, 2011). The market for
Web 4.0 me-media video audio platforms is fiercely
competitive. To improve market competitiveness,
website content must have a high click through rate
(CTR) to increase the platform stickiness of the
audience. In addition, to satisfy the declining age and
entertainment oriented trend among Internet users
and attract young users, the unique video interactive
features of danmu have been competitively imitated
and used in audio and video players platforms since
2008 and 2009 (zZhang, Nan5, 201; Zhang, Hao
2014).

In the beginning, China adopted Japanese video
websites such as anime, comics and games
(collectively referred to as ACG) in its AcFun (A-Site)
and Bilibili (B-Site) online video audio sharing
websites. The Internet video attracted many
communities such as ACG fans and otaku,
motivating them to form a unique danmu form of
communication (Chen Xi-Yuan, 2014). Later, many
young Internet users in the late 1990s were also
attracted, and the content of Internet videos gradually
expanded to include other entertainment videos such
as movies and dramas (Ma, Y-Y, 2014).

The interactive message in danmu is a virtual instant
interaction that is consolidated and compressed
around the video timeline so that while watching the
video, viewers can conveniently read the danmu
comments and opinions of many other users, and at
the same time respond to their danmu (Yu, 2016).
Such a feature gives danmu users a sense of
"community discussion of the video," and compared
to other social media such as You Tube, PTT and
forums, the "overall generality" in plot discussions is
more clear cut, specific and directed (Wang Nan,
2015), thereby enhancing viewer interaction.

2.2 User experience

To design a successful digital product, one of the
biggest challenges is mastering the context, desires
and demands of users. From a technological
perspective, technological advances have made it
easier to add new features, but the lack of proper



research may result in miscalculating the key
interests of users and undermining a company's
performance and brand perception. Peter Morville
(2004), the father of information architecture
proposed user experience, which refers to product
design concepts that provides more than a
comparison of functional specifications in products
and services.

User experience is a concept that involves a
wide range of fields such as sociology, psychology,
humanities, marketing, visual design and industrial
design. Specifically, user experience is the relevant
behavior, attitude and emotion of individuals arising
from their use of a particular product, system or
service. User Experience (UX) is a concept of
managing and utilizing user interaction information.
It is a management process for improving product
design through teamwork and exchanges with users
(Sheng, M. L., Hsu, C. L. & Wu, C. C., 2011). Based
on product development stage and level of maturity,
appropriate product usage model is selected to collect
data, and members of the team are guided to make
the most improvement in the product. User
characteristics and product needs are determined
through actual use of the particular product to custom
make an appropriate product development process
(Bowman, S., & Willis, C., 2003). Therefore,
developers should consider how users might respond
to Internet interface and design appropriate page
layout, click icon size, clear tips and instructions, and
content that are engaging.

Difference in products, users or product features may
affect the weighting of their respective key factors,
making user experience design factors a dynamic
changeable structure. Morville (2004) proposed a
new honeycomb structure to explain seven elements
of user experience, namely Useful, Usable, Findable,
Credible, Accessible, Desirable, and Valuable for
testing the appeal of a product to consumers and
increase their willingness to use the product.

This study explored the relationship between user
experience factors and consumer media experience in
danmu. Independent variables comprised Morville's
user experience factors, as operationally defined in
Table 1. To ensure that the danmu videos were
consistent with the user experience factors, factor
analysis was conducted to verify the relationship
between danmu users and user experience variables.

Table 1. Operational definition of user experience
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Usable The rich content of the danmu
allows users to quickly become

interested in the video.

Findable The function design of the danmu
allows users to block interactions

and dialogue that they dislike.

Credible The AcFun and Bilibili danmu
websites were recommended by

friends.

Accessible Internet users who enjoy watching
ACG video audio will visit these

two platforms.

Desirable The function design of the danmu
allows users to edit the video lines

or plot.

Valuable At present, no other Internet video
sites offers the  interactive

function of danmu.

factors
Terms Definition
Useful The layout of the danmu allows

users to quickly become familiar
with the method of use.

(Source: compiled by the author)
2.3 Media experience

Media experience can be applied to different media,
including newspapers, magazines, television and
websites. In the beginning, media experience was
explained from the perspective of traditional
psychology, where the essence of "experience” was
viewed as qualitative and existing in human
consciousness and feelings, and interrelated to
"motivation™ (Mersey., Calder, B. & Malthouse, E.,
2010). Experience was defined as the thoughts or
feelings generated by approaching or avoiding
something, and was later used to understand how
people experience media content. For example, like
the danmu users in this study, users may wish to chat
with their friends or share the content of the video
being watched on online video audio, and this desire
to experience a sense of "discussion and sharing” is
produced by the danmu experience.

Moreover, Malthouse & Calder (2010) and Peck &
Malthouse (2011) further define "media experience"
as a combination of audience thoughts, beliefs and
feelings. It is the expectation that a certain media
brand or content can be woven into one's view of
daily life. Media experience is an "interactive" and
""co-creation” process that generates experience. The
nature of this experience allows individuals to
immerse themselves in the media, subsequently
influencing their daily life (Peck & Malthouse, 2011).
In summary, media experience is not limited to
association with different media or content. Rather,
the emphasis is on the relationship between the
media and individuals, and hence can be used to
explain individual preference for certain media or
content.

Calder, Bobby & Isaac, Mathew & Malthouse,
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Edward (2015) developed dimensions of media
experiences for online media, such as stimulation &
inspiration, intrinsic enjoyment, utilitarian, and
participation & socializing, to represent the
motivation and desire of individual audience for
dimensions such as knowledge, affirmation of
self-worth, pleasure, and realization of goals. To
explore the relationship between the experience
design factors of danmu users and consumer media
experience, the four elements of online media
experience described above were used as dependent
variables in this study.

In summary, new development in media has resulted
in unprecedented impact on traditional media and
changed the methods of information dissemination.
Media users have become content producers, and
with “Everyone is a Media Outlet”, audience can
individualize and participate in the production and
dissemination of information. Audience sense of
involvement may lead to outcomes such as common
values, trust, emotional commitment and community
involvement (Bowman & Willis, 2003). The result of
danmu video audio sharing platform is a response to
the development of new media, and demonstrates
customized information services for webpages and
alternative creative media trends. The operational
definitions for media experience are described in
Table 2 below.

Table 2. Operational definitions for media experience

Term Definition

Stimulation & | The danmu video dialogue content

inspiration, stimulates many levels of thinking
in Internet users.

Intrinsic Watching the danmu video dialogue

enjoyment, content is pleasant and interesting
for Internet users.

Utilitarian Participating in the danmu video

dialogue content enables Internet
users to find ways for self
improvement.

Participation
& socializing,

Participating in the danmu video
dialogue content enables Internet
users to find friends with the same
interest.

(Source: compiled by the author)

3. Research hypothesis

This study explored whether the experience factors
of danmu video users significantly impact consumer
media experience by enhancing consumer media
experience and thereby increasing consumer
participation in danmu video. Based on literature
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review, this study made the following assumptions on
the relationship between user experience design
factors and consumer media experience:

H1: Experience design factors of danmu users are
positively correlated to user media experience.

H1l-a: Software user experience factors are
positively correlated to stimulating and
inspirational media experience.

H1-b: Software user experience factors are
positively correlated to utilitarian media
experience.

H1l-c: Software user experience factors are
positively correlated to intrinsic enjoyment
media experience.

H1-d: Software user experience factors are
positively correlated to participatory and
socializing media experience.

H2: Media experience of danmu consumers are
positively correlated to demographics.

3.1 Sample selection and data analysis
methods

The study subject comprised users of AcFun and
Bilibili online video-audio sharing sites who were
familiar with danmu functions and who frequently
shared video watching on danmu sites. The study
examined whether significant differences exist
between user experience factors and consumer media
experience. Using convenience sampling, a
questionnaire survey was conducted during the 2017
Taipei International Comics & Animation Festival
held at the Taipei Nangang Exhibition Center to
measure the media experience of danmu video users.
Incorporating items proposed by the abovementioned
Calder & Malthouse, Calder et al., Mersey et al.,
Malthouse & Peck, a 32-item questionnaire was
constructed to measure media experience. The
questionnaire was officially administered on
February 2-6, 2017. Before the questionnaire was
administered, the eligibility of the respondents were
verified and those who did not meet criteria were
excluded. A total of 465 questionnaires were
collected. After data comparison and manual
inspection of logic and open-ended items, the valid
sample comprised 451 collected questionnaires.

The measurements were on a 5-point Likert Scale,
with 5 indicating "strongly agree"; 4 indicating
"agree"; 3 indicating "no opinion"; 2 indicating
"disagree”, and 1 indicating "strongly disagree".
Using SPSS statistical software, reliability analysis,
descriptive statistics, factor analysis and multiple



regression analysis were conducted to test the
hypotheses. The last part of the questionnaire
included the demographic information of the
respondents, such as gender, age and education level
to test the hypotheses.

3.2 Research limitations
The limitations of this study are:

1. Due to the use of convenience sampling, the
sample comprised users who favored AcFun and
Bilibili danmu videos. Therefore, the results of
this study only represent the impact of user
experience factors of these types of websites on
consumer media, and can not be generalized to
consumers of other interactive video websites.

2. The danmu phenomenon has yet to emerge in
European and American Internet video audio
platforms, and literature review was mainly
based on China’s academic information on
danmu and a small number of Japanese studies
published in English in foreign journals, and
hence lack reference from other foreign
literature.

3. Due to limited material and human resource and
time constraints, the sampling could not fully
demonstrate the actual phenomenon.

4. This study represents only the opinions of
consumers willing to participate in the
questionnaire during the Taipei International
Comics & Animation Festival, and the
conclusions are for reference purpose for
researchers in other fields.

4. Data analysis and discussion

This section explains the data and statistical results
collected by the questionnaire while performing
quantitative analysis based on the goals and
questions of this study.

4.1 Sample description and reliability
analysis

Of the total 451 danmu video users, there were more
male users than female users, with 307 males,
accounting for 68% of the sample, and 144 female,
accounting for 32%, as shown in Table 3. This may
be due to the danmu video content being mostly
anime or games, which mainly garnered a male
customer market. To compare the age group
distribution, the ages were divided into seven
categories, namely "19 years old and under ", "20-24
years old ", "25-29 years old ", "30-34 years old " ,
"35-39 years old ", "40-44 years old " and "45 years
old and above"
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Table 3. Gender distribution analysis of the sample

Freque | Perce | Valid | Accumula
ncy nt Perce | tive
nt Percent
Gender Male | 307 68.0 68.0 68.0
Distribut | Fema | 144 32.0 32.0 100.0
ion of | le
Sample | Total | 451 100.0 | 100.0 | 100.0

(Source: compiled by the author)

The statistics show that the largest group was the
"20-24 vyears old" category, with 98 respondents
accounting for 21.7% of the sample; followed by the
"19 vyears old and under " category, with 97
respondents accounting for 21.6%; the "25-29 years
old" category (85 respondents, 19%); the "30-34
years old" category (63 respondents, 14%), the
"35-39 years old" category (37 respondents, 8.4%),
the "40-45 years old" category (36 respondents,
8.2%); and last, the "45years old and above" category,
(35 respondents, 7.1%), as shown in Table 4.

Table 4. Age analysis of respondents

Age Category
Frequency Percent
19 years old and under 97 216
Age 20-24 years old 98 21.7
Category
25-29 years old 85 19.0
30-34 years old 63 14.0
35-39 years old 37 8.4
40-44 years old 36 8.2
45 years old and over 35 7.1
Total 451 | 100.0

(Source: compiled by the author)

As illustrated in Table 5, reliability analysis shows
that overall user experience design factors and media
experience and the Cornbach's o for wvarious
dimensions were greater than 0.8, indicating internal
consistency among the questionnaire item questions.

Table 5. Questionnaire Reliability Analysis

Dimension | Research Question | Cornbach’s

Variable Item No. o
User stimulation & 3
Experience | inspiration (1) 0.821
Variables intrinsic 3

enjoyment

)

utilitarian (3) 3

participation 3

& socializing

(4)

(Source: compiled by the author)
4.2 Research Assumption H1
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The study hypothesis H 1 proposed that user
experience factors are positively correlated to
consumer media experience. First, the AcFun and
Bilibili Internet danmu video website were verified
to ensure that they fulfill the seven elements of user
experience. Exploratory factor analysis (EFA)
showed that the KMO amount was 0.87, indicating
good correlation among the question items and
verifying that the two danmu video sites are
applicable to user experience factors, as shown in
Table 6.

Table 6. Dimensions of questionnaire items in the user
experience questionnaire

Dimension/ Questionnaire Item Loading

Useful

Q1. The layout designs of the AcFun and | .857
Bilibili danmu videos allow me to quickly
become familiar with their methods of use.

Q2. The button icon designs of the AcFun | .835
and Bilibili danmu are clear and
appropriately sized.

Usable

Q3. The content designs of the AcFun and | .820
Bilibili videos content allow me to quickly
find videos that interest me.

Q4. The function designs of the AcFun and | .743
Bilibili videos allow me to make instant
reviews.

Findable

Q5. When searching with danmu videos as | .732
key words, AcFun and Bilibili always show

up.

Q6. The function designs of AcFun and | .805
Bilibili danmu videos allows me to block
unwanted interactive conversations.

Credible

Q7. Friends recommended the very popular | .721
AcFun and Bilibili danmu video websites.

Q8. The AcFun and Bilibili video functions | .833
allow me to watch the videos and view
opinions of the videos at the same time.

Accessible

Q9. The meaning of the button icons in the | .842
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AcFun and Bilibili danmu videos are
familiar to me.

Q10. 1 find the color designs of theAcFun | .781
and Bilibili danmu videos pleasant.

Desirable

Q11. The function designs of the AcFun and | .914
Bilibili danmu videos allow me to edit the
script or plot of the videos.

Q12. The function designs of the AcFun and | .853
Bilibili danmu videos allow me to engage in
dialogues.

Valuable

Q13. The function designs of the AcFun | .785
and Bilibili danmu videos are not available
on other sites.

Q14. The tiered forum function of the | .731
AcFun and Bilibili danmu videos makes
watching additionally interesting.

KMO=0.87 65.8% Total Variance Explained

(Source: compiled by the author)

Table 7 shows the factors for the consumer media
experience scale, extracted according to the principle
axis factoring of EFA and in accordance to Kaiser's
weakest lower bound. The KMO measure was 0.92,
indicating good correlation among the question
items, and thereby in line with conditions for factor
analysis, as shown in Table 7.

Table 7. Dimensions of questionnaire items in the
consumer media experience questionnaire

Dimension/ Questionnaire Item Loading

Stimulation & Inspiration

Q15. The content of AcFun and Bilibili | .866
danmu videos have in-depth messages and
dialogues.

Q16. The content of AcFun and Bilibili | .831
danmu videos encourages me to think on
many levels.

Q17. | think that my friends on AcFun and | .822
Bilibili danmu videos can stimulate my
thinking.

Intrinsic Enjoyment

Q18. 1 enjoy watching some of the suck | .927
games on AcFun and Bilibili danmu videos.
Q19. Using the AcFun and Bilibili danmu | .804
videos is pleasant for me.
Q20. | like to surf the reviews in the | .852
AcFun and the Bilibili videos




| Yu Yi-Lin |

Utilitarian

Q21. During my free time, | will browse the | .676
content of the AcFun and Bilibili danmu
videos.

Q22. Browsing the content of the AcFun and | .631
Bilibili danmu videos is a way for me to
improve myself.

Q23. T think it’s great to befriend others | .717
online through danmu videos.
Participation & Socializing

Q24. | think there is friendships among | .655
online friends in the AcFun and Bilibili
danmu videos.

Q25. | think | have real friends in the | .652
AcFun and Bilibili danmu online video sites.
Q26. | mind what my friends on the AcFun | .708
and Bilibili danmu online video sites think
of me.

KMO=0.92 66.3%otal Variance Explained
(Source: compiled for this study)
T- Test and ANOVA analysis verified the

relationship between consumer media experience and
user experience design factors. Table 8 shows
significant differences in the Stimulation &
Inspiration, Intrinsic Enjoyment, Utilitarian and
Participation & Socializing dimensions of the media
experience and user experience, thereby indicating
that the user experience factors were positively
correlated to consumer media experience.

Table 8. Comparison of user experience and consumer
experience dimensions

Stimul Intrinsic  Utilita  Participati
ation Enjoym  rian on &
& ent Socializin
Inspir g
ation
User 0.28** 24.21***  0.09** 12.83***
experience
factors
**p < .01 ***p < .00 (Source: Compiled from this study)

Further comparison among means showed that when
using Internet danmu videos, users were more
interested in Intrinsic Enjoyment and Participation &
Socializing, as shown in Table 9.

Table 9. Comparison among means of user experience
design and consumer media experience

Usefu [Usabl [Finda [Credi |Acces [Desir [Valua
| e ble ble sible  @ble |le
(1) B28 [B52 P15 B.O7 (357 B77 B.21

(2) K12 421 437 58 (321 413 [3.65
(3 PBO6 B67 WH16 K427 @411 386 434
(4 B57 PBO7 @25 K15 437 K406 W4.05
CompR»r4> 2>3> R>4> Br4> 453> 2y4)> Br4»
arison3>1 |1>4 B>1 R>1 [1>2 B>r1 P>l
**p<.01 ***p<.00 ('Source: Compiled from this study )

4.2.1 Research hypotheses hl_a-h4_d

Multiple regression analysis was applied to construct
a predictive model for the research and examine the
stability and fitness of the predictive model. The
dependent variable of this study was consumer media
experience. Regression analysis of the study model
showed that R? = 0.358, and a< 0.05, indicating that
the model was predictive. Table 10 shows the
regression analysis result of each variable. Based on
the R-squared data, 35.8% of the independent study
variables influenced consumer media experience,
which satisfied the prediction criteria of the study.
However, 64.2% of other variables were not included
in this study, and further exploration in related
research is needed.

Table 10. Regression analysis results

R Square 0.358  Sig. 0.000**
Variable Estimated value of B | Significance
Stimulation & 0.411 0.058*
Inspiration
Intrinsic 0.582 0.000**
Enjoyment
Utilitarian 0.353 0.079*
Participation & 0.517 0.003**
Socializing

**Correlation is significant at 0.01. * Correlation is significant at
0.1. (N = 451)

4.3 Research Assumption H2

User experience factors differed according to
demographic characteristics. Test results showed
significant gender differences in user experience
factors. In terms of age, the results showed
significant negative correlation between the age of
danmu users and the Useful, Findable, Credible and
Desirable dimensions of the user experience factors.
Specifically, the lower the age, the greater the
participation in danmu. Education showed negative
correlation to the Usable, Credible, Desirable and
Valuable dimensions, that is, the lower the education
level of the users, the greater their participation in
danmu websites. Table 11 shows the results of the
analysis.

Table 11. Relationship between demographics and the
dimensions of user experience factors
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Demo [Useful Usable [Findab (Credib |Access Desira Maluab

graph le le ble ble le
ics

Gende[3.28** 2.52** 2.15** [0.49 [3.57** R.57** 0.26**

Age [0.12**0.21 0.09**+0.71 |0.21 +-0.13 0.05**

Educ }1.06 }[13.35 (4.26 [5.27*%3.71 |-5.86**-7.34*%
ation ikl
level

*p<.05 » **p<.01 » ***p<.001

5. Conclusions

This study aimed to explore the relationship between
the user experience factors of danmu videos and
consumer media experience. Based on the
dimensions of user experience factors by Peter
Morville's (2004) and the Internet media experience
dimensions developed by Malthouse, Peck et al., a
questionnaire was constructed for quantitative study,
and factor analysis, t-test, one-way ANOVA and
regression analysis were conducted. The hypotheses
were tested according to the results of the above
analysis and study assumptions, and results shown in
Table 12.

Table 12. The result of the research hypotheses

Research Hypotheses Result

H1 | User experience design factors are | Valid
positively correlated to consumer
media experience.

h1_ | User experience factors are positively | Valid
a correlated to  stimulating and
inspirational media experience.

hl_ | User experience factors are positively | Valid
b correlated to utilitarian  media
experience.

h1- | User experience factors are positively | Valid
c correlated to intrinsic enjoyment
media experience.

hl User experience factors are positively | Valid

d correlated to socializing media
experience.

H2 | User experience factors are impacted | Partially
by demographic. Valid

This study used seven elements of user experience,
namely Useful, Usable, Findable, Credible,
Accessible, Desirable, and Valuable, to determine
whether users of Internet danmu videos can motivate
consumer experience and increase their willingness
to use danmu video sites. Results showed a positive
correlation between user experience elements and
media experience. The variables of media
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(Source: compiled for this study)

experience  examined the main  experience
dimensions of danmu video users, including
Stimulation & Inspiration, Intrinsic Enjoyment,

Utilitarian and Participation & Socializing.

The research data showed that interest in using
danmu media came from the ability to instantly
interact with others while watching a video or select
a favorite section from the danmu interaction to read,
thereby resulting in a positive perception of media
experience. In addition, the danmu was convenient
for understanding the response of other audience, and
did not require additional search for information on
Internet forums. Users also had the convenience of
watching from home at any time, instant feedback
from others about the video, access to translation
function, shared video messages and further
reminders, and a sense of group belonging.
Moreover, users enjoyed using the danmu media and
the media interaction, and were willing to continue
using.

For practical application, danmu users who attached
more importance to such interactive video website
experience and identified more with them were males,
younger and have less education. Therefore, visual
audio sharing sites should enhance interactive design
and provide members with opportunities for mutual
assistance and reciprocity, especially those that
service students and young consumers.  In addition,
given that male danmu users manifested more
Participation & Socializing in their media experience
than female users, they were more likely to become
entrapped and become detached from reality.
Students and younger users were also more likely to
become obsessed, and entertainment oriented. While
revealing the diversity of media experience, this
study also serves to remind educational agencies and
parents to pay attention to the problem of dependence
on or over-absorption with video media.

At the commercial level, with the readership increase
in online video audio and observed increase in
danmu function attachments to Mainland China's
online video audio platforms, it is hoped that the
me-media can be further observed and understood.
When expanding their me-media online video and
audio services, public broadcasting media can use the
conclusions of this study as reference for determining
the impact of user experience factors on
psychological satisfaction and needs in media
experience to construct the functions of the
video-audio interaction platform.

In summary, the active output and interaction pattern
has created another type of media experience where
the audience can interchange their roles as
participants or initiators in the danmu. This is in
line with the diverse interactivity, decentralization



and me-media of digital era Internet. When the
boundary between message communicators and
recipients become blurred, danmu users can gain
more media experience in their alternating identities
as message communicator and recipient.

Echoing the findings of Calder, Malthouse and
Schaedel, the study verified that the media
experience of danmu users were integrated into the
knowledge, perception and affective experience of
Internet users, and such phenomenon is similar to the
sense of online investment proposed by Malthouse
and Peck, and Mersey, Malthouse and Calder.
Evidently, current video and audio sharing media are
already moving toward combining "new" and "old"
media characteristics to meet the trend of media
convergence and media experience.

5.1 Suggestions for future research

1. Using quantitative analysis, this quantitative study
was able to describe current situation and verify
causal relationship. However, a qualitative research
could explore new concepts and ideas, and if this
study can be replicated using qualitative methods to
supplement the observational method, the discussions
of AcFun and Bilibili danmu video users can be
described and more thoroughly studied.

2. This study only focused on a single platform, and
hence the academic foundation and implications of
the study findings are limited. Therefore, future
studies should incorporate the media experience of
different social media audience and their community
self-awareness for further analysis. Other control and
mediating factors could also be included to develop a
more complete structural model from this study.

3. The conclusions of this study cannot generalized
to all danmu video users on danmu video-sharing
websites. The analysis and conclusions are limited to
the study questionnaire collected from the 2017
Taipei International Comics & Animation Festival on
Feb 2-6, 2017. Future researchers should extend the
questionnaire administration period for a more
detailed study.
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A Study of Paging Design in Smartphones for
Middle-Aged Users
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ABSTRACT

As smartphones are going universal, the quantity of downloaded applications (App, apps, or APP) is
rocketing. How to classify applications by page has been the major concern facing users. However,
most cellphone-related designs are at the service of young generations, ignoring middle-aged groups
who use cellphones at increasingly higher frequencies. This study, through literature review, focused
on three paging styles relatively more suitable to middle-aged users: leading paging style, scrolling
paging style, and folder paging style. We adopted an ANOVA repeated-measure experimental design.
Subjects took three repeated-measure experiments on paging styles, in order to discuss the three paging
styles with respect to usability. Subsequently, we proposed the design on smartphone paging style. The
findings indicated that, as far as middle-aged users are concerned, of the highest-usability is the leading
paging style, followed by scrolling paging style and folder paging style respectively.

Keywords: Middle-aged, Smartphone, Paging style, Usability
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ABSTRACT

As the population structure of our country is aging fast, not only has the prevalence of chronic diseases
and dysfunctions sharply increased, but the occurrence of rare diseases is also rising year by year. At
the same time, the number of the disabled people has become much larger, greatly expanding the need
and burden for long-term care (LTC). This study aims to design an individualized, simple, and
nonlinguistic diagram care brochure, which can be easily understood regardless of the nationalities to
reduce the care pressure. Through literature review, the study will first discuss the LTC status quo and
the related knowledge on professional care behavior, diagram design, and cognitive behavior and
cooperate with the professional care center to discuss the home care case experience, knowledge,
suggestions, and care pressure through case study. Then, the method of focus group is applied to study
on the diagram design, information interaction, and brochure design to make the professional
suggestions and design the following items: 1. Professional care brochure with the individualized
diagram, 2. QR code fast connected to the care diagram, 3. Healing and stress-reducing rehabilitation
objects, 4. “Easy Care” promotion film to advocate the knowledge on easy care. It is expected that the
research result can reduce the pressure of the caregivers and the care receivers and decrease the
tragedies in the society as a result of the long-term care problems.
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ABSTRACT

This study explores the influence of board game on children’s drawing creativity. The subjects were 24
children in public preschool in New Taipei City in this research. According to the children’s interest
and development, this study introduced five kinds of Board Game in the thematic instruction of “little
adventurer”. As for quantification data, it referred to the “children’s graphic creativity test” in the
Preschool Creativity Test published by the Department of Education, and Taipei City Government
adopt as a measurement tool to analyze children’s Fluency, Flexibility, and Originality in pre-test and
post-test.

1. Children’s fluency, flexibility, and originality of drawing performance are significant, with fluency
and originality significant. Qualitative analysis shows that growth in children’s flexibility is lower,
which is consistent with the qualitative result.

2. The curriculum is applied in a familiar environment to the children, along with life experience, field
visit, and practice of record so as to strengthen drawing creativity. Board game is connected with
reality.

3. Design and aesthetic creativity reinforce children’s fluency and originality of drawing performance.
Board Game is introduced in field instruction.

4. During the games, teachers observe children’s strategies to further recognize their personality and
development.

Keywords: board game, children, drawing creativity, graphic creativity test, action research
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