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ABSTRACT

The mobile digitalization of music has been a part of people’s lives for a few deca-
des. As people transform from Web 2.0 to 3.0, traditional Internet carriers and other
major companies’ apps face a change. Facing the app market’s re-integration, captu-
ring the previously accumulated consumer users becomes a vital issue. In addition
to the quality of the digital music products that the app provides, the visual match-
ing of the user interface, the logic of the operation framework, and the adhesion of
the user community all become one factor. Therefore, the purpose of this study was
to explore college students’ preferences, behaviors, and usability of music app inter-
face operation, as college students are the mainstream group of Internet operation,
and to provide reference suggestions for the future development of music apps in
the Web 3.0.
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INTRODUCTION

Currently, the traditional music industry consumption chain with CDs and
DVDs as the medium has broken, and the Internet has become the abso-
lute mainstream of the music industry. The growth of young groups, the
innovation of ecology, and the popularity of new entertainment with short
videos have given the digital music market model the potential to continue
to develop. With the rise of Generation Z, which has a stronger sense of
copyright, the market for actual music consumption will continue to expand,
bringing more development opportunities for original musicians. In addition,
standardized copyright management also brings higher operating costs. It
is challenging for pure music content platforms to make a profit, therefore
requiring the platforms to actively create more service content, in addition to
a single purchase, subscription, advertising, and other ways to find more pro-
fit models and innovative interaction modes to give the platform users more
choices, and to create greater user stickiness and payment scenes, in order
to make the market continue to grow and expand. Nowadays, short videos
have become the newest traffic, and the demand for music is increasing daily,
so the music industry and short video industry are joining hands for mutual
benefit. This study aimed to examine the preferences, behaviors, and ease of
use of music apps by students in tertiary institutions, the mainstream group
of internet users, to provide reference suggestions for the future development
of music apps in the Web 3.0 era.
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Development of Application Interface and User Experience

We have to mention the visual recognition function for the quantitative
evaluation of developing music app interface icons. The visual cognitive
function involves some cognition, not only visual reception but also the pro-
cessing of the received visual information and the output of our adaptive
behavior after analyzing and processing in the brain. It has been divided into
three points.

(1) There are many types of Visual Attention, such as alertness, selective
attention, and distracted attention. Attention is indispensable in many
learning tasks because poor attention will affect subsequent memory
performance.

(2) Visual Memory is divided into two main categories of domain-specific
memory, and is mainly used to remember images, events, and facts, such
as triangles, circles, and squares. Procedural knowledge is to remember
the sequence of some tasks, that is “how to do” the task, like taking out
a pencil box and pen before doing homework.

(3) Visual Discrimination: This ability allows us to distinguish between
visual stimuli, and to see which details are the same and which are dif-
ferent. The standard discrimination abilities are recognition, matching,
and sorting.

Two factors influence the user’s performance when using an interface: the
interface design style and the feedback from the interface buttons. It consists
of three dimensions, P, A, and D, each of which has four questions and is a
semantic differential scale, where P = Pleasure: the attractiveness of design
elements; A = Activation: engagement in thinking; and D = Dominance:
the pressure to process information. Chen (1999) pointed out that there are
two types of user interface: Concrete and Abstract. Concrete interfaces are
touchable and users interact with them tangibly; they emphasize the design
considerations of the user’s body and physiology. They help the user to inte-
ract with and recognize and understand the interface in an intangible way.
The entire user interface design logic, from the front-end design strategy to
the final visual performance, can be organized as shown in the following
diagram (see Figure 1).

Experimental Design

In this study, the experimental design included between-subjects and semi-
structured interview components. The three most downloaded applications
(sample 1: “Spotify”; sample 2: “QQ Music,” sample 3: “NetEase Cloud
Music”) from the existing applications in mainland China and Taiwan were
selected for the experimental design. Finally, 30 students from the school
were invited to participate in the experiment using convenience sampling.
The operational tasks involved in the experiment were set for the standard
functions of the interface, and the experiment consisted of five task steps (see
Table 1).

In this study, the experimental device was an Apple smartphone, model
iPhone 12 Pro, with a 6.1-inch OLED full-screen, XDR display, 2532%1170



264 Jiacheng and Liangming

Ux Architecture Work Projects

Concrete Completion
A

.
Surface Voren  Zasir, _ _ 7.Frototype
Graphic Visual Design
Images G.MOCkUp

Interface Design

Navigation Design 5.Wireframe UI Scope

Information Design

Skeleton
Prototypes
Wireframes

g:;umme it f s, g| Interaction Design Flow Ch
Interattians Ced L nd £| Information Architecture 3.Flow Chart

Scope . B
i S Functional Specifications

Requirements el Sl Srrns ) y

Specifications P Content Requirements 2.Functional Map

Strategy L Ao

User needs User Needs
Abstract Conception

Figure 1: User interface design logic. (user interface design guidelines, 2020).

Table 1. Music app experiment task operation description.

No. Purpose of Service ~ Operation steps
A Bookmark Go to the music recommendation area in the app
function home page, add the first song in the first recommen-
ded song list to “My Song List”
B Share function Find the song you just added in “My Song List” and
click Share
C New function Go back to the home page, create a new song list
and name it as “Favorite.”
D Search function Go back to the home page, search for “Missed by
Love” and click play
E Personal Go back to the home page, check your personal
information account and change your avatar to a cat
function

pixels, 460ppi resolution, and iOS 16.0.2 operating system. The following
are the home pages of the three experimental samples (see Figure 2).
The questionnaire was designed with three dimensions in mind:

(1) Basic information questionnaire

We surveyed the gender, age, education level, and frequency of using music
apps to gain a preliminary understanding of the subjects’ information.

(2) Operational task questionnaire

This part was conducted in a between-subjects experiment to understand
the usage status of the interface operation of the music playback app through
the results of 30 subjects’ tasks. Ten participants operated each sample.
The experiment was conducted with three samples of five tasks to record
the operation time and observe the operation behavior and fluency of the
subjects.

(3) Scale questionnaire and interview

Scale and interview: The scale questionnaire is based on the System Usabi-
lity Scale (SUS) and the Post-Study System Usability Questionnaire (PSSUQ),
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Figure 2: App operation interface home pages (From left to right are spotify, QQ music
and netEase Cloud music).

comprising 26 questions in four directions. Participants were asked to rate
the experimental samples after completing the interface operations and then
to conduct targeted interviews.

DISCUSSION

Data were collected on task performance time and from the System Usability
Scale (SUS), Post-Study System Usability Questionnaire (PSSUQ), and semi-
structured interview results. One-way ANOVA and LSD post-hoc tests tested
the collected data to confirm the significance between variables and specific
analyses. The data results with significant type are as follows (see Figure 3).

(1) Operational Performance Significance

Among the five operational tasks, Task A (p = 0.01 < 0.05) showed a signi-
ficant difference in operational performance (see Table 2); then, according to

ANOVA
Sum of
Squares df Mean Square F Sig.
Atask Between Groups 1700.431 2 850.215 5.548 010
Within Groups 4137.594 27 153.244
Total 5838.024 29
SUS Between Groups 1987.917 2 993.958 5.509 010
Within Groups 4871.250 27 180.417
Total 6859.167 29
PSSUQ-Interface quality Between Groups 6.113 2 3.056 5.302 011
profile Within Groups 15.563 27 576
Total 21.675 29

Figure 3: Three obvious questionnaire data.
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Table 2. Statistical data results of the five tested items (unit: seconds).

No. Sample1 M (SD) Sample2 M (SD) Sample 3 M (SD) F Sig.

A 21.30(14.41) 23.11(9.89) 33.67(16.77) 2.283 0.010%*
B 28.50(19.50) 18.93(4.65) 20.64(7.15) 1.725 0.197

C 33.97(27.82) 43.55(37.78) 24.25(10.60) 1.208 0.314

D 22.83(6.10) 23.36(7.63) 21.12(8.46) 2.126 0.139

E 31.39(5.11) 29.11(28.09) 28.42(7.79) 0.391 0.68

Table 3. A -Task data descriptives & LSD post-hoc tests.

(Dapp N Mean Std. (J)app Sig. Std. Lower Upper Min Max

Devi- Error Bound Bound
ation
Spotify 10 15.30 8.98 QQ 0.170 2.84 8.88 21.72 8.39 36.92
Nets 0.003
QQ 10 23.22 9.89 Spotify 0.170 3.13 16.03 30.19 8.80 45.39
Nets 0.067
Nets 10 24.03 16.77 Spotify 0.003 5.30 21.67 45.67 13.70 73.07
QQ 0.067
Total 30 24.03 14.19 - - 2.59 18.73 29.32 8.39 73.07

Table 4. SUS grade results (points).

App Mean Std. Deviation SUS Grade
Spotify 85.00 8.82 B
QQ 66.25 17.05 D
Nets 69.75 13.15 C

the LSD post-hoc test results (see Table 3), the operational time of Sample 1
(M = 15.30, SD = 8.98) was significantly lower than that of Sample 3
(M = 33.67, SD = 16.77). There was no significant difference for Sample
2 (M =23.11, SD = 9.89).

(2) System Usability Questionnaire (PSSUQ) Significance

SUS scale was used: for positive questions 1, 3, 5, 7,and 9, 1 was subtracted
from the score of each question to obtain the final score of each question,
e.g., the original score of the first question was 3, and after subtracting 1,
the score was 2. For the negative questions 2, 4, 6, 8, and 10, the score of
each question was subtracted from 5, e.g., the score of question 2 was 4, and
5 minus 4 equals 1. Finally, the total score of all questions was multiplied by
2.5 to get the total SUS score (see Table 4).

According to the SUS scale results (see Table 5), there was a significant
difference in the participant’s evaluation of the ease of use of the three apps
(p =0.01 < 0.05). According to the LSD post-hoc test results, Sample 1 (M =
85, SD = 8.82) scored significantly higher than Sample 2 (M = 66.25, SD =
17.05) and Sample 3 (M = 69.75,SD = 13.15), with no significant difference
between QQ and Nets.
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Table 5. SUS data descriptives & LSD post-hoc tests.

(Mapp N Mean Std. (J)app Sig. Std. Lower Upper Min Max

Devi- Error Bound Bound
ation
Spotify 10 85.00 8.82 QQ 0.004 2.79 78.69 91.31 70.00 100.00
Nets 0.017
QQ 10 66.25 17.04 Spotify 0.004 5.39 54.05 78.44 42.50 85.00
Nets 0.565
Nets 10 24.03 13.15 Spotify 0.017 4.16 60.35 79.15 57.50 95.00

QQ  0.565

Total 30 73.67 15.38 - 2.81 67.92 79.41 42.50 100.00

Table 6. Interface quality profile data descriptives & LSD post-hoc tests.

(Dapp N Mean Std. (J)app Sig. Std. Lower Upper Min Max

Devi- Error Bound Bound
ation
Spotify 10 398 0.85 QQ 0.005 027 3.37 4.58 2.5 N
Nets 0.513
QQ 10 2.93 0.72 Spotify 0.005 0.23 241 344 2 3.75
Nets 0.022
Nets 10 3.75 0.71 Spotify 0.513 0.22 324 426 2.5 5

QQ  0.022

Total 30 3.55 0.86 0.16 3.23 323 2 5

Analyzing specific data combined with feedback from subjects in semi-
structured interviews, the high level of user satisfaction for Spotify (sample
1) was due to the overall visual color of the interface, with dark colors as the
background quickly increasing the user’s correct operation rate, and the use
of dark colors quickly allowing visual filtering of too many squared-off noise
buttons.

(3) System Usability Questionnaire (PSSUQ) Significance

The three components of the post-study system usability questionnaire are
system usability, information quality, and interface quality profile. Accor-
ding to the PSSUQ results (see Table 6), there was a significant difference in
the interface quality profile, as seen in the LSD post-hoc test results, where
Sample 2 (M = 2.93, SD = 0.72) scored significantly lower than Sample 1
(M = 3.9,8D = 0.85) and Sample 3 (M = 3.9, SD = 0.71)

Analysis of specific data combined with feedback from subjects in semi-
structured interviews showed that the speed and accuracy of operations were
significantly lower when using QQ. Participants responded that the QQ inter-
face looks more trivial than Nets, and the primary color palette is a white
background with light green accent colors, which makes it less recognizable
than the red accent colors of Nets. That is the main reason for the low score
on the Interface quality profile.
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CONCLUSION

Different conclusions were drawn from three research directions through the
operational performance of the five tasks and the feedback from the semi-
structured interviews.

(1) Operational Performance

The dark-color operation mode can reduce people’s operation time and
improve operational performance. It helps users find the content they want
in a short time. When performing E-tasks, the subjects would look for the
icon representing their data in the bottom right corner. The long-standing
traditional interface design layout has already imposed behavioral norms on
people’s actions. If the designer wants to adjust the position of the buttons
for similar functions in the future, they need to pay extra attention to it;
otherwise, it will confuse the users in their search.

(2) Interface Quality

The participants wanted to add a feature to the interface visualization:
the ability to customize the primary and secondary tones. In the Spotify
(sample 1) interview, several participants said they liked the darker interface
but did not like the green accent color.

(3) System Usability

The three apps are all music players, and the underlying logic of operation
is the same, so there is little noticeable performance difference. Sample 1 is
the only one of the three apps that has black as the primary visual color of
the interface, with green accents. The darker colors enhance the user’s time to
complete tasks and provide a better user experience. The night background
does make it easier for the user to get it right, and the use of dark colors
makes it easier to filter out too many boxy noise buttons visually.
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