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Abstract
Visual aesthetics measurement has been studied in the information processing.
Indeed, it was mainly conducted by designers and experts previously, which is
related to evaluate final works of visual aesthetics. By contrast, relations of
inspirations and outcomings are largely ignored in the field of interface design.
The result was measured by students, users, and experts, so as to understand the
different effects of the interface design inspirations. Two studies were to investigate the influences of inspirations, such as the image‐verbal–oriented (task 1)
and the interface‐image–oriented (task 2), and measure the outcomings by
users, experts, and participants works. Thirty participants, two experts, and
two users, rated the interface design works. The code frequency and correlation
analysis were adopted. The findings demonstrate that usability and aesthetics
are scored highly in task 2 that is supported by the rating from users and
experts. The originality and creativity are rated superior in task 1 than task 2
that is rated by experts. This study reveals that image‐verbal–oriented inspiration matches to the creativity and originality in interface design, and the
interface‐image–oriented inspiration was related to the usability and aesthetics,
which contribute to the interface design processing and inspiration adoption.
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1 | INTRODUCTION
Supported by the internet technology, users, designers,
and related stakeholders are communicated on the
interface. Visual images and icons play an important part
in the design of the website, which involves multi‐
individuals in the communication.1 There is some literature on visual aesthetics and communication in the
design process.2,3 Altaboli and Lin4 found that there is a
correlation between the screen layout–based and the subjective questionnaire–based measures on visual aesthetics
of websites. Given this information, visual aesthetic
measurement seems to play an important role in the
interface design.
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In this study, we conducted to understand the interface design that is related to the visual aesthetic measurement via collecting the data from multi‐individuals
(users, experts, and participants). A background of the
study is provided in Section 2. Section 3 is the study
method. The findings and the conclusions are presented
in following.

2 | B AC KGRO U ND
Everyone has aesthetics to the thing he or she sees.3 The
aesthetics of the different products have perceived that
lead to a product's purchase decision.5 Meanwhile, the
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perceived visual aesthetics of website design has been
regarded as an important part, which is supported by
Altaboli and Lin6 and Lavie and Tractinsky1 who measured the interface aesthetic by the classical and the
expressive dimensions. Moshagen and Thielsch7 developed a new measurement on the perception of the visualized interface aesthetics from the simplicity, classical
aesthetics, diversity, and expressive aesthetics. Associated
with the consideration of different adjectives, Lavie and
Tractinsky1 interviewed designers and students on the
use of interface design and demonstrated the aesthetic
dimensions. As seen from the above literature, both verbal and images are adopted in the visual aesthetics measurement that might have motivated the usability of
interface design.
Users' value and interests are passed to designers by
aesthetic experience.5 After conducting an interview of
the aesthetic experiences between designers and users,
Xenakis and Arnellos8 demonstrated that the aesthetic
value is enhanced in the communication medium of the
design process. They defined aesthetic experience as a
phenomenon of emotional reaction that contributed to
the interface design education. The users' confidence
and their willingness to be engaged in are inspired by
the aesthetic quality of interface.9 Furthermore, through
browsing the sources of the related websites, designers
are empowered inspiration and create a new interface
design.10 Similarly, Herring et al.10 identified that inspirations of interface design come from related websites,
which can be supported by the following. Designers are
inspired by elements of previous design works (eg, other
types of design work and images) which show the aesthetic impression in visual communication.11 As proved
by the previous findings, aesthetic is an important factor
in the interface design and communication. But the
visual aesthetic measurement has been largely ignored
in the field of interface design education. In this study,
the design inspirations and visual aesthetic measurement
are identified.
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communicating approach. Errázuriz and Portales14 proposed that the visual images are presented in the classroom which is a typical visual culture in school
aesthetics. Marshall15 stated that there are two types of
categories in the visual images, such as the pictorial
images (represent perceptions) and the conceptual images
(embody concepts). Thus, both of the images and verbal
are stimuli in the interface design that might have the different effect which would be measured in this study.

2.2 | Visual aesthetic measurement
Users' choice was influenced by visual perception
directly16; users' attention has been drawn by visual aesthetics. In the previous literature, the main approach
on visual aesthetic measurement is supported by the
comments from experts and/or related group members.
Compared with the use of text, Gonçalves et al.17 found
that both students and professional designers prefer the
visual images as stimuli in their design process, who
stated that the final visual presentation is greatly affected
by inspiration. Visual stimuli are measured by practicality, originality, creativity, and general quality, which
have an effect on the quality of design works.2 Based
on the aesthetic measure theory and fuzzy theory, Hsiao
et al.18–20 proposed that image and vocabulary (adjective)
are adapted to test users' perceptions and cognition, and
the colors ratios and images are considered in the aesthetic measuring. Although the relationship between
inspirations (eg, image‐verbal and interface‐image) and
visual aesthetic measurement is not directly studied in
design education by researchers, important consideration
could be drawn from their findings that they attempted
to test the aesthetics in information processing. The
aim of this study is to reveal the relationship between
image‐verbal and interface‐image inspirations, test the
variables in interface design process by multi‐individuals,
so as to improve the information display and interface
design quality.

2.1 | Role of design inspirations
3 | METHOD
Visual aesthetics is an important part of the design process that is proved by a number of studies. The image is
a stimulus that influences the design process between
users and designers.12 Images and verbal are adopted by
researchers to measure the aesthetics. The visual image
and verbal description are primarily effective in design.11
Through collecting images and words in the questionnaires, Hsiao and Liu13 found that shape design and
image prediction have been operated friendly interface.
Additionally, images are regarded as an effective

The empirical studies are focused on design inspirations
from images and verbal in the visual design practices,
we conduct the study to measure the inspiration from
the image‐verbal and the interface‐image works. The outcomes are assessed by the users, participants, and experts.
To compare the inspirational effects of image‐verbal and
interface‐image, participants are exposed to the design
tasks on interface design. The aims of the tasks are as
follows.
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(a) Do image‐verbal inspirations convey visual aesthetic
information to designers (participants) during the
interface design?
(b) Do interface‐image inspirations convey visual aesthetic information to designers (participants) during
the interface design?
The interface design outputs were tested by the participants themselves, while the experts and users assess the
outputs separately.

3.1 | Tasks
For participants, the visual aesthetics was required in the
interface design. In order to test the two inspirations, two
tasks were developed.
Task 1 (image‐verbal): The participants were required
to do the following:
(a) The collection of the inspirational images and the
description of the user persona (less than 4 hours).
(b) The description of the image‐verbal inspiration (less
than 1 hour).
(c) The task of 3 pages interface design (less than
6 hours).
Task 2 (interface‐image): The participants were
required to do the following:
(a) The collection of the interface design and related
ones (less than 4 hours).
(b) The description of the sports' interface (less than
1 hour).
(c) The task of three‐page interface design (less than
6 hours).
The outcomings of the interface design were collected
and assessed by experts and users via adopting measurement. The data were collected from users, participants,
and experts.

3.1.1 | Image‐verbal from users
Each group had two participants (A and B). In task 1, the
aim was to establish the reliability of interface design references; the participant A interviewed the user individually and gathered images which represent the users'
preferences. Users were asked to identify their interests,
dislikes, preferences, and hobbies which were assisted to
the image selection. Computers were available in the
lab; the nine images and words were collected from five
users individually. The collected images were selected
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by condensing the nonsense and replacing the low quality
of images. The words were recorded on an A4 sheet. The
images were shown on a layout and named as “Image
selected by users” (see Figure 1).

3.1.2 | Interface‐images from participants
Bs
The types of the sport's interfaces were collected by participant Bs in the group. The related sports' apps interfaces were taken by screenshot. The interface images
were grouped in the layout. Each group contained 10 layouts of interface images (see Figure 2).

3.2 | Participants
Thirty students participated in this study. All participants
were in their second year of a university and studied
design for more than 1 year. The participants finished
the courses of Adobe Photoshop and Adobe Illustrator.
There was no limitation on other finished courses. There
were 20 female and 10 male participants, with the age
ranging from 19 to 21. Two of the participants were
grouped as a team randomly. Totally, there were 15
groups.
The students took part in this study in order to obtain
credit to meet the requirement of the interface design
course. This study was approved by the ethics committee
in Tianhua College, Shanghai Normal University, Shanghai. All the participants were informed and consent
before taking part in this study.

3.3 | Sessions
Participant As and Bs performed in the two different
design tasks. All sessions were processed in the same
room with blackboard, computers, papers, and pens.
The finished sketches of the interface design were captured by cameras. The post‐task interviews were
recorded. One of the authors was an observer in the lab.
The experiments have minimized the effects on the
outcomings. Task 1 was performed by participants As.
There were three sessions in task 1. The first session is
as follows: (a) The short introduction was shown to participants with the availability of tools; (b) participants
As adopted the images and words from users as design
inspirations. Participants As were allowed to familiar
the collected information. The first session was taken no
more than 4 hours. The second session is as follows:
The image‐verbal inspiration was selected within 1 hour.
The third session is as follows: (a) The participants As
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FIGURE 1

The collection of users' preferred images

FIGURE 2

The collection of sports' interface design

were given 6 hours to complete their interface design
task; (b) computer and internet were available for participants As who were encouraged to collect inspirations
from the resources freely.

Task 2 was performed by participants Bs, who had references for 10 interface images from related sports' interfaces, no verbal collection. The design conception could
be developed freely by them.
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The collection and description of the two tasks were
finished within 5 hours. The interface design should be
finished within another 6 hours. In order to have a maximum creativity, they could have a break at any time. The
accumulative time should be no more than 6 hours in the
interface design. When they finished the design task, they
were interviewed for the design works. The observer was
available when the participants impatiently in the design
process. The experiment lasted 3 months totally.

3.4 | Design output reviews
All the interface design works were created by participants, which was labeled by number anonymously, without references of the collected information (images and
words) and related sports' interface. The finished works
were assessed by three independent reviews, including
participants‐self, two experts, and two users.

3.4.1 | Participants interviews
After the task, the participants had a break. Then, the
participants were interviewed for the open‐ended questions, such as “what information is helpful in your design
process, what are the key points to attract users, how do
you think it is operated, and is there any information puzzles you? …” (see Appendix A). The participants' feedback
was collected. The two tasks were noted by researchers.

three additional criteria, they must (a) have more than
10 years of professional experiences, (b) own problem‐
solving method, and (c) have a strong view on design
works. There was no judgment on the test conditions.
The written user persona, related sports' interface
descriptions, and design task descriptions were shown
to experts randomly before reviewing. The experts judged
the interface design works on the computer screen and
assessed the finished design works by rating. The finished
works were shown randomly.
The rating measurement was supported by the summarized literature (see Table 1), which was measured by
7‐Likert scales. The scale was summarized as follows:
(a) Creativity (from “1 = low creativity” to “7 =
creativity”);
(b) Usability (from “1 = low usability” to “7 =
usability”);
(c) Originality (from “1 = low originality” to “7 =
originality”);
(d) Aesthetics (from “1 = no aesthetics” to “7 =
aesthetics”).

high
high
high
very

The comments were collected from experts; the ranking reasons and assessment were related to the aesthetic
outcomings (see Appendix A). Experts were invited to
comments on the relation of the collected information
and the interface design works.

3.4.3 | User reviews
3.4.2 | Expert reviews
The two experienced visual art design academics were
invited as expert reviewers, who had a Master's degree
(or above) in graphic design. In this study, experts met
TABLE 1

Two users were asked to comment and rate the interface
design works. Each of the interface design outcomings
was commented by users. As no professional background,
two dimensions were adopted in the measurement. They

Visual measurement defined in previous literature

Author

Domain

Aesthetic measure

Visualized aesthetic sensitivity

Measurement by researchers and participants.
Measurement from intelligence, personality, and creativity.

Lavie and Tractinsky1

Visual aesthetic measure

Measurement by experts, designers, users, and researchers.
Measurement from usability, service quality, pleasurable
interaction, classic aesthetics, and expressive aesthetics.

Laing and Masoodian12

Graphic design ideation

Measurement by experts and clients.
Measurement from fluency, originality, practicality, and suitability.

Chamorro‐Koc and Popovic20

Visualized everyday products

Measurement by users and designers.
Measurement from visual perceptions of product's features,
experience, usability, occasions, and functionality.

Goldschmidt and Smolkov2

Package design

Measurement by students and judges.
Measurement from practicality, originality, creativity, general
quality, high aesthetic appeal, and convenience of use.

Myszkowski et al.

19
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were provided a rating sheet that was different from
experts as follows (see Appendix A).
(a) Usability (from “1 = low usability” to “7 = high
usability”);
(b) Aesthetics (from “1 = no aesthetics” to “7 = very
aesthetics”).

3.5 | Data collection
Four approaches were adopted to collect data, as follows:
(a) notes were taken by observers, (b) participants'
reviews, (c) experts' rating and comments, and (d) users'
rating and comments.

3.5.1 | Participant data
The data were collected once the task was finished. The
interview was adopted. The participants' experiences
and interface design introduction were recorded, which
was noted by a researcher. The explanation and ideas
on interface design were recorded, so as to understand
the interface design process.
A content analysis21,22 was adopted to analyze the collected images and texts. The data were analyzed by word
frequencies of the collected data. How do visual aesthetics
of the existed interface design works and how the collected users' information (images and words) have influenced the outcomings of interface design that would be
tested in the content analysis.

3.5.2 | Expert data and user data
Two experts rated and commented on the interface
design works. Rating was recorded on the paper.
TABLE 2

Comments were noted by a researcher. Users' data were
collected in the same approach as experts. The design
works were shown to users individually. Notes were
taken by a researcher. The comments were analyzed in
the content analysis.

4 | R E SUL T S
The information collected from experts, participants, and
users are studied via analyzing the verbal and rating. The
finding is based on the analysis of the comments and
ratings.

4.1 | Statistical analysis
Most of the participants show that the design process was
very interesting, and they considered on collected images
greatly in task 1. Participant No.1A indicated that “… It is
very interesting to design the interface. I create a new
icon shape in the board ….” Participant No.12A stated
that “… I design the icon in a round shape and the board
in a square shape, it would be perfect ….” There was also
some feedback from participants that the group cooperation was very interesting as they talked to each other.
Three participants As considered that the interface
should be more interesting, but they cannot do it as they
are not confident in their works. In task 2, most of the
participants paid attention to usability. For example, participant No.11B stated that “… I spend a lot of time on
color matching. After this test, I will read some book
about color theory ….” Another participant No.8B stated
that “… Yellow and blue are adopted as the main color
in the interface. I try to enhance the visual power ….”
The word frequency was operated by NVIVO 12 (see
Table 2).
The usability and aesthetics were rated by users (see
Figure 3). The ratings on each task were shown by the

The data analysis of the word frequency
Word

Length

Count

Weighted percentage, %

Similar words

Color
Process
Pictures
Layout
Interesting

5
7
8
6
11

18
13
19
7
6

2.38
1.74
1.59
0.99
0.85

Color, colors, dark, vivid
Operate, process
Picture, pictures, scene, see, visual
Layout
Interest, interesting

Useful
Style
Color
Font
Simple

6
5
5
4
6

21
12
10
7
7

2.89
2.16
1.8
1.26
1.26

Function, practical, use, useful
Style, styles
Biased, color, colors, light
Font
Simple, simplicity

Task 1

Task 2
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Median = 3). To summarize, creativity and originality
were considered to be more appropriate to show interface
innovative design than usability and aesthetics, although
usability and aesthetic were superior in task 1.

4.2 | Content analysis
4.2.1 | Difficulties of the two tasks

FIGURE 3

Rating of usability and aesthetic from users

average score of the two users. The average‐aesthetics
(Mean = 5.13, Median = 3.5) was rated bigger than
average‐usability (Mean = 2.93, Median = 5.5). While in
task 2, the gaps of average‐usability (Mean = 4,
Median = 4) and average‐aesthetics (Mean = 4.67,
Median = 4.5) were small. Regarding above data analysis,
the interface design that is supported by interface‐image–
oriented inspiration is more useful than image‐verbal
one, which is proved by users' measurement.
Compared the two different tasks, eight participants
As considered that task 1 is interesting. In the experts'
judgment, the creativity, usability, originality, and aesthetics were tested in the two tasks; the average rating
of each two items was presented in Figure 4. In task 1,
the creativity (Mean = 5.3, Median = 5.5) and originality
(Mean = 5.57, Median = 5.5) received bigger rating than
usability (Mean = 2.7, Median = 2.5) and aesthetics
(Mean = 3.5, Median = 3.5). In task 2, the usability
(Mean = 5.2, Median = 5) and aesthetics (Mean = 4.23,
Median = 4.5) are rated bigger than creativity
(Mean = 3.07, Median = 3) and originality (Mean = 2.77,

FIGURE 4 Rating of usability, aesthetic, creativity, and
originality from experts

In the interview, the participants were asked the questions to express their ideas and experiences in the design
process. The feedback was shown that the different
inspirations empowered them differently. Higher creativity was inspired by the images and verbal. The inspiration that collected from the related interfaces is useful
to interface design. In task 1, the main difficulty is that
the participants hesitate in color matching and icon
design, and they are not confident in the interface
usability that is supported by the feedback from six out
of 15 participants. While in task 2, participants are
confident on themselves in the usability rather than
creativity, as the previous interface design works are
very helpful to them.

4.2.2 | Inspirations of the images and
verbal
In the interview, the feedback was collected and supported by verbal. Even the main participants shown that
the images and verbal could be adopted for their creativity, some images are not useful and some verbal are nonsense, supported by the two out of 15 participants. In
contrast, some participants stated that they did not know
how to adopt the images in the interface design. Participant No.7A stated that “… The design process is fantastic.
Any ideas could be illustrated and sketched. But I am not
sure if the users would like it or not ….” Participant
No.15A stated that “… I do not know how to select and
adopt the collected images in the creative design ….”
The user has shown that there are some irrelevant icons
on the interface design works, who stated that “… the
icons were hard to read; especially the color is similar to
the background ….” Low usability and high creativity
are rated by experts. Perceived aesthetics is rated higher
than usability, which is supported by the users. Compared with the collected image of interface design works,
it could be better to combine the two inspiration
approaches in the design process that is useful for future
design education.
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4.2.3 | Inspiration of the related works
Most of the participants capture the key information in
the related interfaces in task 2. A few of the participants
make a design work creatively, such as adding chatting
board and a weather forecast on the interface. Indeed,
most of the participants designed the interface and operated well. The main inspiration is collected from the
related interface design, including the color matching,
menu, and interface layout design that is useful for participants. Participant No.3A stated that “… I like the Task 2
as I can design by myself, and get inspiration from the
related sports interfaces. There is no limitation on details
….” Participant No.3B in the same group mentioned that
“… I like to follow the finished design works. I get more
experiences from the finished works ….” Therefore, the
finished interface work is more useful than the one based
on the collected images and verbal. Additionally, the
visual aesthetic was measured by experts and users. There
were 14 participants who rated their works is operational,
active and useful. Also, the experts and users rated task 2
with a high usability.

5 | CONCLUSIONS
In this study, we sharpened the understanding on the
interface design that is whether visual aesthetics of
interface design works would be influenced by the
inspirations (image‐verbal, interface‐image) that is
measured by users, experts, and students who play roles
in the interface assessment. The results revealed that
image‐verbal–oriented inspiration influenced the creativity and originality that was supported by the rating from
experts; interface‐images–oriented inspiration affects the
usability and aesthetics that was proved by users and
experts. Therefore, based on the present results, teachers
and interface designers wanting to understand users'
perceived visual aesthetics should carefully consider the
inspirations they adopted, as the inspirations will likely
affect the interface visual aesthetics. It is worth to
mention that there is a heavy emphasis on the influence
of inspirations on the interface visual aesthetics
measurement in the literature. This work presents that
inspirations could be regarded as an approach in interface design and the visual aesthetics measurement.
Furthermore, we concluded that the image and words
collected from users about their preferences and the
collected interface works influence visual aesthetic
assessment that show the images and verbal have an
effective effect on the creativity of the interface design
education.
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(c) What are the key points to attract users?
(d) How do you think it is operated?
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b) Please comment on each page of the interface design.
3. Questions for experts

A UT H O R B I O G R A P H I E S

a) Please select the scores on the interface design works.

Chun Mao Wu is an associate professor in the Department of Product
Design, College of Fashion and
Design, Donghua University, Shanghai, China. He got the PhD degree in
Industrial Design in Kyonggi University, Korea. His research interests include the design
education, service design, interactive design, and other
related areas. Email: cmwu@dhu.edu.cn.
Pei Li is an associate professor of
Visual Art Design in Tianhua College,
Shanghai Normal University, Shanghai. She is currently a PhD candidate
of the College of Fashion and Design,
Donghua
University,
Shanghai,
China. Her current research interests include codesign, user experiences, visual aesthetic, technology,
and other related areas. Email: pacywu@126.com.

How to cite this article: Wu CM, Li P. The
visual aesthetics measurement on interface design
education. J Soc Inf Display. 2019;27:138–146.
https://doi.org/10.1002/jsid.751

b) Please comments on the relation of the collected
information and interface design works.

