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Abstract—Technology leads to massive changes, including in the way of
learning. As digital natives, students have different ways of learning, especially
in courses that use technological devices, such as computers graphic design.
Exploring information by building empathy from a student's perspective, can
give more authentic information and find opportunities for designing a better
learning instructional. The purpose of this study is to explore student’s charac-
teristics by building empathy towards students, finding their specific needs and
criteria of creating learning instructional that are more need-based. This is a
qualitative research, using case study through interviews, focused group discus-
sion and an instrument of empathy map with a qualitative descriptive analysis
technique. Study shows that building empathy has the opportunity to prevent the
failure of creating learning instruction. Involving students can help to gather the
latest information related to their learning needs. The result indicates that stu-
dents have no difficulty in accessing and using complex technology, this is in
accordance with their characteristics as digital native. Students not only need to
learn technical capabilities, but also need to develop the ability to operate soft-
ware in design practices. This is where other study skills related to being a de-
signer for students are needed. Building empathy brings positive impact to find
new learning objectives and create learning instructions. These findings suggest
following future research on instructional learning that stimulate student’s abil-
ity that concentrate on designer's skills in their future.

Keywords—Empathy, students characteristic, computer graphic, learning in-
struction, graphic design, design.
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1 Introduction

Today’s students are different. Their learning habits, the way to access and spread
information, methods of socializing, and much more, have been revolutionized by the
increasing of information and digitization. Technology leading to massive changes, in
the way to communicate and relate to each other, and increasingly in the way of learn-
ing [1]. As digital natives, students are more sophisticated in their usage of internet,
mobile phones, and devices. They often use technology products and have no difficul-
ty in using complex technology products [2]. Digital native tend to communicate
using visual images, such as pictures or videos [3], fulfill their desires using the fast-
est way [4], multitasks using information and communication technologies such as
internet [5], find information and answer their questions in just a few seconds. This
young generation has received a large amount of digital input. Therefore, they have
different ways of learning and performing, especially in courses that use technological
devices, such as computers graphic.

Computer graphic is one of the designer's abilities in creating information and
making visual images of a communication or product. As new generation, students of
graphic design demands new approach in learning structure and computer software,
especially for computer graphic course. Many projects deal with a new area of appli-
cation of computer, learning should motivate students to solve complex problems and
cope with the challenges [6]. In addition to learning technology, in producing visual
works, theoretical knowledge has been very important [7]. Computer based education
needs to focus on practical oriented learning, because students can work and practice
on the same computer, hardware, and software in various types of environments, in-
side or outside the classroom [8]. Learning computer graphics is a combine of skills
[9], such as software for visual concepts, through color, size, 3D, illustration, shading
and visual symbol [7]. Changes in technology have influenced students’ way of learn-
ing computer graphics. Research shows that students bring their own experiences,
learning styles, thinking styles, abilities, motivation and creativity into the classroom,
this information is important in order to create instructional [10], teacher should pay
attention to the digital natives' characteristics when designing courses and materials,
and determining the most appropriate teaching methods [11] for students to learn
effectively. In order to create meaningful learning, the process needs to be designed
base on the condition of students as the subject of learning and the environment where
students live, the character of students will be influential in choosing learning strate-
gies [12]. A deep understanding of the problems and needs from student’s point of
view is the best foundation in creating learning process. Building empathy can be an
option to help instructional designer to gain a deeper perspective of student’s needs. It
also helps to find instruction that fits student’s environment, in order to give them the
right tools and methods of learning.

The identification of ways students use to process information is needed. However,
digging deeper about their prioritized necessity is equally important, so that students
can utilize their own strength. One way to do this is by building empathy towards
them. Building empathy can be defined as a way to share understanding and experi-
ence, finding the ability to identify and understand the situation and feelings of others
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[13]. Study shows the power of empathy strategies through the activity of questioning,
recognizing, and listening to assumptions on the part of the learner gives surprising
results or awareness [14] and motivates students to be more engaged in the learning
process [15]. The purpose of building empathy is to identify design needs aiming at
understanding product users, eliminate assumptions by looking for facts, explore more
about motivations and thoughts directly from the student's perspective, provide more
authentic information, identify learner’s characteristics, and find opportunities for
designing better learning instruction that is more need based.

Computer instruction system has some gaps such as theory, teaching content and
reality [16]. Learning instructional needs to overcome challenges requires a variety of
things related to solving related to uncertainty [17]. Teacher, as an instructional de-
signer, needs to create specific conditions to support student learning outcomes [18].
Building empathy means creating instructional that focuses on the needs and under-
standing of students, seeing the world through their eyes, based on a user centered
approach. Furthermore, there is a need to ask the question regarding creating learning
instructional, "Who is the design made for?”. However, information regarding stu-
dent’s characteristics as digital natives in learning computer graphic design is not
adequately represented, especially in private universities in developing countries in
Asia. The purpose of this study is to explore learner’s characteristics by building em-
pathy towards students, finding their specific needs and criteria of creating learning
instructional that are more need-based and future-orientated. The findings of this
study will help an instructional designer to recognize the gap and the objective of
learning computer graphics and designing instruction with new intervention. This
paper provides a theoretical background of uses of empathy approach to identify
needs from international literature, student characteristics, learning instruction, and
computer graphics courses. The outline of research methodology is followed by
presentation and discussion of empirical findings and end with a conclusion that sug-
gest area for recommendation, and further research.

2 Overview

This section will explain the overview of theoretical background used in this study.
For the purpose of this study, empathy, student characteristic, learning instruction and
computer graphic course are used as theoretical overview.

2.1  Empathy

Adjusting to the student’s needs and expectations, teacher, as the instructional de-
signers, need to be bold in exploring ways to develop types of learning needed in
current and future learning approaches. Investigation shows student profiling will
helps lecturer to identify suitable activity [19]. This means investigating more infor-
mation from the students’ point of view is needed to build engagement during the
instructional development. In this study, the term of empathy is referring to the stage
of design thinking. Design thinking is the framework of the creation process to solve
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problems, products, services, systems or strategies that focus on human-centered de-
sign [20] to overcome wicked problems or problems that are difficult to solve because
of various incomplete information [21]. The Stanford model has five phases or stages
of design thinking, which are done through solutions or problem resolutions, these
five modes, are: 1) empathizing, 2) defining, 3) ideas, 4) prototypes, and 5) tests [22].
In design thinking, empathy is especially important in the first stage intending to un-
derstand user needs, change positions, interacting, making observations, and immers-
ing them in the user's perspective [23].

Empathy is defined as standing in someone else’s or seeing through someone else’s
eyes [23]. Empathy is an important part of human-centered design. Studies found that
the role of empathy by getting students involve in the learning design process, open-
ing up more opportunities to get results that suit their needs [24]. Empathy is usually
done by teachers in understanding classroom conditions, but sometimes teachers fail
to understand. Study shows that a teacher who discovers the power of empathy strate-
gy through activity of questioning, recognizing, and listening to assumptions from the
side of students giving results, and surprising awareness [22]. Building empathy is
capturing a specific mindset and needs of students; focused on how to help them to
achieve their goals. Understand their wants and needs as users in the learning process,
by putting them "in their needs" will help teachers designing learning instruction. This
study will use an empathy map as a tool to identify and define information from stu-
dents.

Empathy map is a method used by designers to communicate findings, visualize
findings, data collected about users during the research phase in an easily digestible
format, with user-centered approach and quickly develop a customer or user profile
[25]. Empathy map represent questions that focus on understanding individuals by
looking at the world through their eyes, when stakeholders understand their users;
they can understand how a small change in design can have a big impact on users
[26]. There are several versions about empathy maps, to generate questions, empathy
map proposed different areas related to think and feel, see, say and do, hear, pain and
gain [27]. This research will only emphasize on the use of empathy map in two areas,
namely pain and gain. The pain section is to find fears, frustrations, and obstacles
students need to overcome. This information will be used to find out what is stopping
them from achieving their goals and desires, such as obstacles or challenges. In the
gain section, is comprising all information related to the success students want to
achieve, and how they got it. This will also include their goals, desires, and needs;
which ease them in their learning process.

2.2 Students characteristic

Student characteristics are often defined as the attitudes and personalities that stu-
dents bring to learning situations. Furthermore, it can also be seen as pain, gain, hope,
desire, motivation, skill, which are the goals to be achieved or experienced in a learn-
ing process. Some first-year students, as early learners, when transitioning into higher
education, they experience academic and social challenges, they may not be familiar
with institutional rules or practices and do not have a personal network to ask for
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guidance on how to deal with them [28]. But they have capability when connected
with academic content, can contribute to academic learning, self-development, and
advancement of scientific disciplines [29]. Research findings show that young people
mostly rely on ‘imitation’ and 'learning by teaching' strategies to learn new skills [30],
based on these results; the characteristics of digital natives need to be reviewed ac-
cording to the conditions experienced. Differentiated learning enables student to work
at their optimal speed, provides opportunities to cope with the assignments, increases
interest in learning activities, and form positive motives to learn [31]. Building empa-
thy can help to find strength from the student's perspective as a construct of learner
characteristics provides opportunities for teaching and learning to be made more per-
sonalized, adapted, according to students' needs. Results of this study will provide
guidelines in designing learning instruction, finding topics, concepts, or teaching
strategies for developing specific instruction student-centered learning features.

2.3 Learning instruction

Student-centered education is the most important to optimize learning process and
help all students to reach their potential [32]. In this era of competitiveness and in-
creasingly complex challenges, student-centered education is relevantly appropriate to
fulfill students’ needs to develop their abilities and capabilities [33]. Learning instruc-
tion is adjusted to the learning needs and interests of learners. There are four learning
factors that need to be considered when developing a learning plan:

1) Content knowledge

2) Skill development

3) Learning attitudes

4) Learning integration [34]

Educators must provide sufficient time to explore those factors to be able to max-
imize all potentials that benefit students when implementing the learning opportuni-
ties [35], it is indicated that designing learning instruction itself is an important learn-
ing goal.

To have learning experiences, teachers need to know where the learner’s staring
point and define student success ends. Identify the gap between the factual conditions
of students with what is needed by students

1) Knowledge, in the form of information
2) Skills

3) Motivation

4) Learning environment

5) Communication [36]

will help creating a new approach for instruction, encourages student autonomy
and motivation, engages in solving a real-world problem and provides opportunities
for them to take control of their own learning [37]. It is important to prepare instruc-
tional design that is analyzed from domain content into the components of knowledge
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that students will bring to the course [38]. Learning instruction should facilitate
knowledge construct with different forms of scaffolding that more capable from stu-
dents, and create supportive learning activities [34]. Furthermore, building empathy
on learning instruction for the student-centered paradigm can be developed by involv-
ing students through listening to their anxiety as input in learning planning. Encour-
age students to express in the hope that it can help to create a learning experience.

2.4  Computer graphic design course

Computer graphics courses enable students to create designs, using digital applica-
tion, software, techniques and study advances in the field. Students gain learning
experience in exploring fundamental concepts and techniques of visual communica-
tion designs (image editing and image creation) using computer graphics software.
Computer graphics learning in high pace technological environment, it regularly
needed to review instructional learning and adjust to attract and engage students [39].
The number of studies on how to teach computer graphics for higher education is still
small. Although there are studies found that constructivist pedagogy and didactic
guidelines may be useful in teaching computer graphics [40], it is necessary to study
the ways of learning that are truly in line with the needs of current students. In order
to increase the quality of learning, computer graphics courses need to construct prac-
tical teaching systems, improve performance while conventional teaching and learn-
ing practice is not sufficient for improving some skill on graphics communication
[41]. Today’s challenge is how or what should be taught to students, when they can
find various information and tutorials on how to use digital application, software,
techniques independently. Creating course content, teaching materials, include theory,
experiment, operating, and practice methods should facilitate new learning experience
for students to explore ideas, and information, and techniques which they cannot be
self-learned.

3 Methodology

This paper used qualitative research for exploring human problem, using case-
study of a case [42] through interviews, discussions, and documents. This study inves-
tigated the student’s characteristics in a complex technology environment. A single
case was selected in order to get an extensive, deeper insights description [43] under-
stand the perspective from the student's point of view, and find new learning objec-
tives for creating instructional.

The research was conducted in a first-year computer graphic class of a visual
communication design school, with Adobe Illustrator software for creating 2D and 3D
designs. This school is known to be an institution that uses adequate information
technology-based learning model. The class was equipped with a complete computer
laboratory sets, with 33 students and a teacher. The study was done in a session of its
learning class.
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Data collection was taken from questioners, an interview with the teacher, focus
group discussion, and empathy map as one the instrument. The used of questioner is
to find basic information about learning habit adapted from aspect of learning factors:

1) Content knowledge
2) Skill development
3) Learning attitudes [34]

Questioner contains questions about student learning habits distributed to all 33
students. Semi-structured interviews were conducted on the teacher to investigate
learning condition regarding its difficulties, challenges, and other components. Group
discussion with 10 students to explore more information about learning needs from
the student’s perspective. It began with open ended question discussion; provide op-
portunities for students to feel free to express their opinions. The last step was filling
the empathy map sheet with all students to get all information related to pain and gain
in the computer graphic learning.

These approaches were selected because they enabled the researchers to gather and
identify important information relating to students’ goals and desires, obstacles or
challenges. A qualitative descriptive analysis technigque is used in this research. The
data analysis will be done with the following steps: Organizing, describing the data,
presentation of data and data conclusions.

4 Finding and Discussion

The discussions begin with students’ characteristic identification which then pro-
ceeds to the results taken from data collection.

4.1 ldentifying students’ characteristic

Questioning, recognizing, and listening are the key to building empathy. When col-
lecting data, these three things become an emphasis on the implementation. First find-
ing reveal the results of the questionnaire about learning habits include:

1) Reasons in choosing the field of visual communication

2) Access to learning resources

3) Habits in reading information

4) Access to communication channels concerning habits as digital natives using visual
images, such as pictures or videos [3]

Students choose visual communication because of their self-interest, with percent-
age response of 77% this provides opportunities for students to learn more optimally.
The interest that grows from students themselves opens the possibility for teachers to
use student-centered learning methods in learning instruction. The response of 93%
students has no difficulty in gaining access to learning resources. It shows that stu-
dents can search for information independently. The majority of students, 76% likes
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reading and looking for information using visual. All 30 students have no difficulty in
accessing technology and information, they stated that it is easy to find visuals or
video tutorials online; this result is in line with earlier literature [2] that students from
digital native have no difficulty in using complex technology products.

In computer graphics classes there are complex project assignments, and necessi-
tate to be adjusted for students as early learners in the first year of higher education
[28]. Focus group discussions use open-ended questions so students as early learners
can share what's on their minds with more depth and a lengthier response, express
their thoughts and hope that suit their needs learning [24], convey their thoughts and
feelings using questions related to information including difficulties, expectations,
from the learning factor [34]. The questions were regarding the desired learning expe-
rience, things that students want to know more about learning computer graphic. Ta-
ble 1 explains the information of the discussion result.

Table 1. Focus group discussion result

Difficulties Expectation
Exploring ideas Good computer graphic technique skill
Express feeling Good presentation
Make a design concept
Content Learning environment
Work as professional Feedback from friends
Design industry Discussion
Brainstorming

The result shows that students are interested in more things other than knowing
about knowledge contents and skill sets or technique needed to use software of de-
sign. Moreover, their enthusiasms in regards of techniques used to operate computer
graphic software are vaguely shown. The students are more engaged in things con-
cerning process of designing. These facts are supported by statements collected from
an interview with their lecturer saying that in the classroom, the students asked more
questions about designing process rather than about computer software techniques.
This is due to the existence of various tutorials available online that ease them to learn
and explore [1] the technical use of computer software. Therefore, it can be said that
the information gap mentioned earlier in this analysis is limited to no existence. In-
formation become means needed by students to perform tasks they need to accom-
plish [36]. Rather than giving a lecture on techniques to use computer graphic soft-
ware, it is preferable for lecturer to direct students in exploring process of making a
design work. The challenge now is to suitably direct students to choose and to use
information they already have on hand as needed. This is where other study skills
related to as being a designer are needed.

The last step was filling the empathy map sheet to get a deep understanding about
information related to pain and gain in the computer graphic learning [25]. Building
empathy is not only concerned with facts about the students (such as their fear, pain,
or their like and dislike), it also opened an opportunity to observe from various sides;
how to decide learning outcome (for instance, what content students need to master)
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from both sides’ students and lecture point of view. Rather than aiming to design for
the ideal user, empathic strategies focus on revealing and discovering learning oppor-
tunities for students [44]. Reducing subjectivity, avoiding assumptions in finding out
about what students should have, knowing what students really need in the learning
process.

There are two questions adapted from the empathy map which are 1) pain; fear,
frustration, and anxiety in the learning process, and 2) gain; desires, needs, hopes, and
dreams. Through these questions obtained a lot of information that is more authentic,
even surprising [22] to help and find opportunities for a better learning process. Table
2 below shows information from the empathy map, including numbers of students
who revealed the answer result.

Table 2. Empathy map result

Pain Student (n) Gain Student (n)
What are their fears, frustration, What are their want, needs, hope,
and anxieties? and dreams?
Design works are not in line with 2 Satisfied with the artwork 1
expectations
Ideation 2 Being famous designer 1
Afraid of not being able to complete the 2 Have own platform in creating design 2
task works
Time scheduling 6 Learn from experienced mentors 2
Health constraints 1 \Work at famous agency 2
Self-confidence 2 Make famous design work, with 2
'YouTube channel
Cannot play with friends 1 Find passion 2
Design work is not appreciated 2 Having the latest technological device 3
Cannot understand the use of Adobe 1 Getting ideas, be imaginative, and 4
Illustrator software creativity
Don’t understand design process 7 Relax and comfort class 1
Presentation 1 Drawing skill 1
Don’t have appropriate devices 1 Learn design process 7
Learning environment 2 Learn about graphic software 2

Based on these results, there are only three students mentioned the content
knowledge, one student specified in the pain section and two students in the gain
section, they mention about the use of Adobe Illustrator and graphic software. Most of
students are no longer worry about not getting content, but rather how to adapt to the
learning process in computer graphics classes. Students expect learning experience
that builds their skills and abilities as designer (such as time management, presenta-
tion skills, platform in creating design works and design process), improve their think-
ing skills, and to explore ideas, appreciation or critic in design, using online platform
as a learning space and introduction to their design work.

From focus discussion and empathy map result, the ability to transfer knowledge
when learning design projects that improve design expertise [45] becomes more im-
portant than compiling content knowledge that must be learned. Finding showed that
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there are more gaps in skills and learning environment [36]. Learning need to facili-
tate students’ experiences and prepare them more in regards of:

1) Skill as designer, such as self-confidence, appreciation, scheduling, health

2) Design environment as a context, such as knowing about professional designer,
introduce design work online [4], technology devices, design industry

3) Thinking skills related to design process, such ideation, generate design bench-
marks, decision making, design concept.

There is a surprising word cited in the empathy map result, that is ‘famous’. The
definition of the word famous generally means recognized by many people. This word
emphasized to student’s generation as digital natives, which is reflected in their con-
nectivity level to the online world and engagement in social media conversations,
internet, [46] such as followers, likes, comments. As students born into and raised in
this digital era, the desire to create, meet or work in a famous place, online platform
and social media can be facilitated in the learning process to meet the needs of stu-
dents in their future.

4.2  Learning objectives based on student needs

Building empathy activities help to find various problems and needs faced by stu-
dents. Computer graphics as one of the capabilities to be a graphic designer, not only
requires abilities how to explore visuals through image-making techniques using
computer graphic software, but more as practical projects to develop other skills as
designers. In creating a computer graphics learning process to be more optimized, it is
necessary to be able to combine several approaches to accommodate student learning
needs [47].

Regarding the result from building empathy activities, computer graphic course re-
quires a new learning approach. Students have new expectation and interests. The
basic skills of the traditional way to learning design are not enough, especially caused
by the various needs of its users [48]. This finding has identified that, in establishing a
professional graphic designer, design learning should place more consideration on
design practice and understandings of the design process, rather than teaching specific
technical tools or software that might be different or even changing future industry
[49]. The finding suggested new learning objectives on learning computer graphic.

e Emphasize more on design process in the learning of computer graphics, rather
than mastering the technical ability to using the software.

¢ Student need to be made aware of personal skill and abilities as designer.

o Incorporate more thinking skills related to design process.

o Introduce industrial environment of professional designers.

From these results, teachers can improve teaching ability through renewal of learn-
ing objectives, and give more focus on developing student’s ability as designer, espe-
cially for students in the first year, as an adaptation process when transitioning to
higher education [28].
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4.3  Criteria for learning instructional needed in computer graphic design
course

Furthermore, new learning objectives suggested that learning instruction should be
developed in new perspective. Aside from mastering computer graphics technically,
there are also skills and ability to use that capacity as tools in design practice. This
substantiates previous findings referring to the importance of digital capabilities
should go far beyond functional knowledge and skill in using tools [49]. These find-
ings suggest instruction for learning computer graphic needs to apply greater attention
to contextual requirements; 1) student-centered, 2) have the current technology mind-
set, 3) focus on the design practice, and 4) flexible, ability to be easily modified to
respond to circumstances or conditions. Pursue new possibilities attached to these
characteristics. Generally, from the discussion, below are criteria used in creating
learning instruction:

o Introducing computer graphic skills not only in terms of technical use, but also
understanding as a design process in practice.

o Provide teaching materials for computer graphic design courses that include theory
and practice for digital natives.

e Promote practitioners who work using new graphic software to introduce computer
graphic and technology advancement in industry.

o Explore more study skills as designer as early learners that transitioning into higher
education

o Facilitate online exhibition using websites or social media

o Help students cope with challenges faced in the ever-changing world.

Learning instruction has a direct effect on learning. A lesson becomes a success or
failure depending on students’ understanding and ability to recognize what they are
supposed to do. This criterion is a challenge for teacher when creating instructional
design in operational terms, so novice student can have learning experience of com-
puter graphics.

5 Conclusion

This study found that building empathy can be the first step in analyzing student
need and characteristics in creating instructional design. Understand need, by ques-
tioning, understanding, and listening (thoughts, feelings, hopes) from the student's
perspective. The aim is to better understand how students learn amid the quickly
changing graphic software and technology. Building empathy has the opportunity to
prevent the failure of the design of learning, avoiding the assumption that what is
designed by the teacher will be appropriate or preferred by the learner (student), espe-
cially for the digital natives. This study shows that involving students as its resource
can help to gather the latest and fresher information related to their learning needs.
Therefore, students can optimize their studies by precisely directing all of their re-
sources.
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The result of this study indicates that students have no difficulty in accessing and
using complex technology; information related to content knowledge in learning
computer graphic has been solved by the internet, and this is in accordance with their
characteristics as digital native. The challenge is how to direct students using the
information that is suitable to their learning needs. As new learners, they also should
have study skills related as designer, learning environment that suits their needs in
order to build their personal development, enhance their personal skill and abilities as
well as thinking skills as a designer. Students not only need to develop computer
graphics capabilities technically, but also need to develop the ability to figure out how
software tools operate in design practice as implemented in the design industry.

This study has highlighted the importance of a learning environment that suits stu-
dent’s needs, if they learn in the atmosphere as they grow; this gives opportunity for
them to own the learning. This finding suggests the following future research on in-
structional learning that stimulate student’s ability that concentrate on designer's skills
in their future. Broader discussion about the word ‘famous’ from student's perspective
related to digital information and technologies needs to be explored further. Students
desire to introduce their design work online or using digital exhibition can be facili-
tated in the learning process as a way of disseminating their work as portfolios.

The finding might not be representative for other subject, because each program
has different characteristics. But, building empathy can be applicable and implement
to the multidisciplinary in several fields such as social, humanities, or engineering.
This study can be the first step toward enhancing the understanding of creating learn-
ing instruction for digital natives.
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