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Abstract

People usually tend to rely on their emotion in making a decision or doing something
important in their lives. This emotion could affect how they view things around them and
their decision every day such as buying a product, learning, communicating and memorizing.
The user interface design could also do the same to users based on the emotional design
implemented in the design and the emotional connection created by the designer that the
designer wanted the user to feel. This paper discusses how to create the emotional connection
design that could be applied to e-learning application for children within the age of 4 to 5
years old. This is to ensure that the children will feel a positive emotion and experience
towards learning. To create the positive emotional connection in the mobile application e-
learning some literature review in emotional interface design needs to be identified. The
theory of the emotional interface design will be confirmed by the expected user through some
data collection using a qualitative method. Last but not least, the result of the data collection
will create a guideline for the emotional interface and for future works.
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Introduction

The user interface design (UID) could be
varied; depending on the designers’ skills,
experiences and intention, and the design
could influence users’ perception according to
how it was designed. According to Norman
(2004), in order to trigger an emotion to users,
the designer has to give the user’s positive
experience, which could also create a positive
emotion (e.g. trust) and the negative
experience could create negative emotion (e.g.
anxiety). According to Picard (1998), the
computers could be designed to recognize and
express emotions in the same ways human do.
This suggests that it is possible to create a
positive emotion to a user using the computer.
The creating of these positive, negative or the
intended emotion that the designer wanted
the user to experience is not an easy task. The
details and the meaning of the design should
be studied and what emotion could trigger
from the design. In learning, continuous
research on the human behaviour proposed
that by creating a positive association in the
learning process is more effective than the
negative ones (Pavlov, 1928). In the academic
setting, the positive emotions could be linked
to the achievement of various skills that helps
in academic success. By nurturing happiness
in the class it helps students to sustain a sense
of mindfulness, physical health and resilience
(Fredrickson et al, 2008; Waugh and
Fredrickson, 2006). The positive emotion
experienced by the students could help them
encounter the academic challenges with more
determination and acceptance. This can be
applied to e-Learning and online training
programs to spark emotional engagement
(Wroten, 2015). Based on the theory and the
importance of positive emotion for children, it
is necessary to build a conceptual framework
related to the user interface and emotional
design towards children in their learning. This
conceptual framework could help in defining
the positive emotional connection and how to
apply it in the development of e-learning
application.

Defining Emotion

Numerous psychological scientists and
behavioural neuroscientists confirm that the
“emotion” could influence decision-making,
actions, thinking, well-being, and mental and
physical health. However, there is no standard
and agreement on the definition of the word
“emotion” where the current data proposed
that “emotion” cannot be defined as a unitary
concept (Izzard, 2010). Besides, on a different
research according to Barrett (2006), if a given
emotion is a natural kind and can be identified
objectively, then it is possible to make
discoveries about that emotion. In order to
understand how the emotion could be
captured and used as a design tool, it is
important to know the cognitive artefacts role
and how the emotions are used for “effective
artefacts” within the interaction of the design
process (Spiller, 2004). The human emotion
could not be simply defined by looking at it
only in the single perspective of concept. The
term “emotion” not only influences our
decision-making and thinking but it is also
needed to study how our surrounding could
trigger emotion.

Emotional Design, Product Design and
Emotional Connection

All around us was created in some way to
eventually produce an emotion to us so that
we felt something. We felt an emotional
response with our surrounding moment-by-
moment, such as like or dislike, frustration, joy
and elation where we can feel it and it is
personal. According to Interaction Design
Foundation website (www.interaction-
design.org), the emotional design tries to
create  products that could produce
appropriate emotions to create a positive
experience for users. The designers need to
study the associates that could form between
the users, the products their use, and emotions
that could be produced from them. The users’
perceptions could strongly influence the
emotions elicited by the product.
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It is possible to design a product that
targets specific types of emotions by
measuring the emotional responses
(Desmet, 2007). According to Norman
(2004), emotions play an important role for
the human to understand the world. The
positive experiences could trigger our
curiosity, while the negative experience
protects us from repeating mistakes that
we already made. Humans could form
emotional connections with objects on
Visceral Emotional Design. The Visceral
Emotional Design could be defined as our
first impression or reactions when we
encounter products. It mostly deals with
perceived quality and aesthetics that come
from the engagement of the senses such as
mere look and feel.

Therefore, the emotional connection with a
product could be created through the
product design and its emotional design. By
studying the design of products that could
trigger some emotion and the design that
have significant to human emotion, it is
possible to create the emotional connection
between the product and the user.

The Role of Mobile learning for Children

Mobile technologies have made important
progress in their development within this
recent year where they have become an
essential part of our daily life (Sarwar and
Soomro, 2013). The mobile technology
shows a great interest to be used in our
education setting where the distance
learning (e-learning) and ubiquitous
learning (u-learning) were the only
teaching practices that related to computer
devices a few years ago. Today the mobile
learning (m-learning) becomes the focus
and attention of numerous scientists from

all over the globe to work on the M-
learning distribution and development
(Cumming, 2015; Donchev and Hristov,
2006; Botzer and Yerushalmy, 2007).
Moreover, the term m-learning actually
means the use of mobile applications that
have been installed on a mobile device such
as smartphone or tablet that are used at
school or in the education process (Parsons
and Ryu, 2006). The M-learning
implementation is not a simple process,
especially when it is aimed at young
children’s learning. It is not only related to
the author of textbooks, teachers, and
children (students), but also to the parents
that have a vital influence on the children
on how they perceive the outer world. It
plays a significant role in the formation of
children interests, character, and social
behaviour (Eccles and Davis-Kean, 2005).
Therefore, the importance of m-learning for
children cannot be denied and it is a
necessity for early childhood to build their
character, behaviour and interest in
learning.

User Interface Design with Emotional
Design

In many years, the field of UID was
advocated putting forward ergonomic
recommendations, and applies a user-
centred approach, or "golden rules"
(Norman, 2002; Shneiderman, 2005). This
suggests that it is necessary to identify the
user interface design and its effect on a
user based on the user’s experience and
their view where the study of the UID could
be identified and classified the emotional
response from a specific design. Table 1
shows the current study of emotional
design.
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Table 1: Current Study of Emotional Design on Layout, Colour and Typography

No User ?nterface Design with Result Source,
Emotion year
1 Layout
The impact of layout on visual Ramayah,
impaired users’ navigation 2005
behaviour and the .
relationships between the . Complex. lgyout changes user emotion
, . . from positive to negative valence.
users’ emotions and their
navigation behaviour in a
complex layout.
2 Colour
The psychology of colour e White (Purity, innocence, cleanliness) Art
based on the mental and e Black (Power, Authority, Evil, death) | Therapy,
emotional effects the colours | e Grey (Timeless, Neutral, Practical) 2017
have on sighted people inall | o Red (Romance, Love, comfort, energy)
surfaces of life. Some are very | o Qrange (Happy, Excitement, Warmth)
subjective pieces to colour ¢ Yellow (Happiness, Laughter, Hunger,
psychology as well as some Intensity)
are more accepted.and PrOven 1 ¢ Green (Tranquillity, Money, Natural,
elements. For our information, Cool, Growth)
there will also be variations in | Blue,(Col d, Serenity, Wisdom
interpretation, meaning, and Calmness ioyal ty) ’ ’
perception of this colour o Purpl M’ Wisd Spiritual
between different cultures. urple (Mystery, Wisdom, Spiritual,
Exotic)
e Brown (Organic, Friendship, Reliability,
Stability, Sadness)
¢ Pink (Love, Romance, Agitation,
Gentle)
3 Typography/Typeface
Ho, 2013
Most of the typographic-
design experts have agreed e The emotional responses are mostly
that the fonts have the determined by form, usability of the
potential to trigger emotional design, style, and function.
responses for users.
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Contrasting and Categorization of
Emotions

The contrasting and categorization of
emotions describes how the emotions are
related and different from each other.
According to Barrett (2006), humans
experience emotion through evidence that
could influence action, thoughts and
behaviour. These emotions could be
categorized into various effects, which
correspond to the current situation of the

human. To categorize the emotion, it is
important to identify the basic level of
emotion (Shaver, 2007).

Modelling Basic Emotion

In order to find the basic emotion of most
humans, this research has considered
taking as example the result of three
researchers as the most basic and distinct
to each other. The emotions are listed as
shown in Table 2.

Table 2: List of Basic Emotion from researcher

Source List of Distinct Emotions Basic Emotion
Plutchik (2001) ® Anger ® Anticipation 1. Admiration
e Disgust e Joy 2. Adorati.on o
o Fear e Surprise 3. Aesthetic Appreciation
4. Amusement
e Sadness e Trust 5. Anger
6. Anticipation
Sacharin (2012) e Anger e Nostalgia 7. Anxiety
o Interest ¢ Pity 8. Appreciation
® Amusement o Sadness 9. Awe
e Pride e Fear 10. Awkwardness
11. Boredom
¢ Joy ¢ Shame 12. Contempt
e Pleasure e Guilt 13. Calmness
e Tenderness ® Regret 14. Confusion
o Awe ¢ Envy }2 g"“’i“g
. . . Disgust
* Rehef, * Disgust 17. Entrancement
e Surprise e Contempt
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Source

List of Distinct Emotions

Cowen et. al (2017)

Admiration
Adoration
Aesthetic
Appreciation
Amusement
Anxiety

Awe
Awkwardness
Boredom
Calmness
Confusion
Craving
Disgust
Empathetic Pain

Basic Emotion
Entrancement 18. Empathetic Pain
Envy 19. Envy
; 20. Excitement
Excitement 21, Fear
Fear 22. Guilt
Horror 23. Horror
Interest 24. Interest
Joy 25. Joy .
Nostalgia 26. Nostalgia
27. Pride
Romance 28. Pleasure
Sadness 29. Pity
Satisfaction 30. Relief
Sexual desire 31. Romance
Sympathy 32. Sadpess _
. 33. Satisfaction
Triumph 34. Shame
35. Sexual desire
36. Surprise
37. Sympathy
38. Tenderness
39. Triumph
40. Trust

Contrasting Basic Emotion based on
Positive and Negative Emotion

According to Robinson (2008), the
fundamental basis for the classification
of the basic emotion is that the usage
and definition of the word emotion
usually refers to a specific kind of mental
experience that needs to be understood.
Besides, these mental experiences are
often used strongly with the motivating
subjective qualities similar to the basic

feelings of either pleasure or pain.
According to his criteria, it is important
to make a clear dissimilarity between the
‘sensations’, ‘emotions’, and ‘feelings’
where these could help in identifying the
basic emotions that most individuals
experienced and should be referred to in
similar terms by different people. Table
3 shows the adapted version of his
classification of the negative and positive
emotion based on the basic emotion in
Table 2
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Table 3: Classification of basic emotion to positive emotion and negative emotion

Kind of Positive Negative
Emotion Emotion Emotion
Admiration Disgust
Adoration Boredom
Aesthetic Horror
Related to Appreciation
object Awe
properties Craving
Interest
Amusement
Surprise
Excitement Fear
Relief Anxiety
Future Anticipation Guilt
Appraisal Confusion
Awkward
ness
Joy Anger
Event- Triumph Sadness.
Pleasure Nostalgia
Related . .
Satisfaction
Entrancement
Calmness Pride
Self- Shame
Appraisal Sexual
Desire
Sympathy Envy
Pity Contempt
Social Tenderness
Empathetic
Pain
Appreciation
Cathected Romance
Trust

Emotional Interface Methodology

Emotional interface methodology is a
research method in identifying the

emotional interface and

its result

proposed by Tzvetanove et al. (2007).
There exists a body of research
literature on emotion design, which
provides a basis for emotion-oriented
computers from a technical
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perspective  (Picard, 1997). The
industry has developed emotion
recognition tools and techniques using

physical sensing to detect the user's
emotions (Picard and Healey, (1997);
Burleson and Picard, (2004)).

Research method

Quantitative research
with users

Madeling

Qualitative research
with design experts

Literature review on
cognitive theories
and semictics

Research question

Emotional
interface
visual
Adapting interface
according to tha
user's emoion

Emotional
interface

demonstration Computational

representation
of the emotional
concerns

Emotional
concerns
iowards interface:

Translation of
psychology

theory for interface
design

Cognitive theory
of emotion

Figure 1: Approaches in Research Question in Emotional Interface by
Tzvetanova et al. 2007

Methodology

The conceptual framework for this
research was adapted from the

emotional interface methodology
(Tzvetanova, 2007).
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Research Method

Emotional Interface
Evaluation

Quantitative and
qualitative Methodology

U

Demonstration of
Emotional Interface

Mobile D Methodology

Emotional Interfaces
Design

Qualitative research
method with user

1iad

Emotion perceptive
theorv

Literature review in
emotion theory with
interface design

Start

Research Question

1. EEG

1. Explore

2. Initialize
3. Productio
4. Stabilize

1. Interview

2. Questionnaire
3. Thinking a aloud

Mobile Application
Evaluation using:

2. Kort Scale

Development phase
consist of:

5. System test and fix

Data Collection Using:

Phase 3:
Evaluation Phase

Phase 2:

i Development Phase
nize

Phase 1:

Guideline creation for
the user interface
design

Figure 2: Conceptual Framework in Creating Emotional Connection towards E-
learning Mobile Application Design for Children.7

Phase I: Guideline Creation for the
Emotional Interfaces

Phase 1 focuses on creating the emotional
interface  guideline. Therefore some
literature review needed to be done on the
existing theory to understand the nature of
emotional connection and emotional design.
Identifying the emotion eliciting conditions
is essential in the theoretical foundation of
research. The construction of an emotional
interface required an appropriate suitably
large, agreed upon theory, which could be
adapted in design purposes (Tzvetanova,
2007). Some data need to be collected to
identify the real emotion triggered by the
user interface because the theory consists
of lot of emotion, this to prove that the
theory only focusing on one interface design
with emotion only. After the data collection
was done, the emotion is than being
classified into positive and negative. Lastly,
the result of the emotion classification is
that the positive emotion is taken to create
the conceptual framework.

Participants and Procedure

The method used to collect the data is the
qualitative method. The emotional interface
theory will be used to form some interview
or questionnaire for the respondents. The
respondents will rate the emotion based on
their experience regarding the user
interface design and what they feel. The
expected respondents during the data
collection are 3 different kindergartens and
their teachers. The children that will be
involved in the data gathering will be
between the ages of 4 to 5 years old.

Finding of Phase 1 Creating Emotional
Connection Guideline

A total of 113 respondents were involved in
the interview for emotional interface design
according to the theory and questionnaire
adapted. The respondents involved were
children and the children teachers. 13 of the
respondents were teachers and 100 of the
rest were children between the ages of 4 to
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5 years old as mentioned in the research
scope. The gender of the respondents was
58 female and 55 male. This includes the 12
female teachers and 1 male teacher and the
rest is the kindergarten children. Next, the
respondents' race consists of 80 Dusun
Ethnic, 10 Malay, 5 Kadazan Ethnic, 5
Rungus Ethnic, 4 Bajau, 3 Bugis, 2 Brunei, 2
Iban, 1 Sino and 1 Timor. The result of the
interview questionnaire from the data
collection:

1) Layout: a) Follow Standard Layout
b) Use Grid

¢) More Whitespace
d) Portrait

e) Landscape

f) Complex Layout
2) Colour: a) Red

b) Orange

c) Yellow

d) Green

e) Purple

f) Blue

g) Pink

h) Brown

i) Black

j) White

k) Grey

a) Palatino

b) Helvetica

c) PAP

d) Tahoma

e) Arial Narrow

f) Comic Sans Ms
g) Chiller

h) Felix Titling

3) Typeface:

The emotional response result then will be
classified into negative and positive
emotion. The negative emotional response
has to be avoided in order to make the
children interested in learning because
children are not interested in things that are
confusing and hard for them to understand.
If the situation persists, this could cause the
children’s focus and interest to lose. The
positive emotion will be selected to create

Result

The result of the interview questionnaire is
shown as follows:

- Excitement
- Interest

- Boredom

- Admiration
- Calmness

- Confusion
- Energy

- Excitement
- Happy

- Natural

- Wisdom

- Feminine
- Earthy

- Clean

- Neutral

- Interest

- Stimulated
- Interest

- Relief
- Excited

- Admiration

the guideline. This positive emotion was
chosen because the aim in this research is to
produce the emotional connection (the
positive emotion could make it possible)
among the children and to make them
interested in learning after they use the
application.
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Table 4: Classification of Positive and Negative Emotion

Category of Emotion
No | Type of Emotion
Negative | Positive

Excitement, Excited

1 v
Interest

2 N
Boredom

3 v
Admiration

4 N
Calmness

5 v
Confusion

6 v
Ener

7 & N
Happy, Jo

3 ppy, Joy v
Natural

9 N
Wisdom

10 v
Cold

11 N
Feminine

12 v
Earth

13 Y v
Evil

14 N
Clean

15 v

Magrizef Gasah and Aslina Baharum (2018), Journal of Enterprise Resource Planning Studies,
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Neutral

16 v
Stimulated

17 N
Relief

18 N
Fear

19 v

Emotional Interface Guideline

The guideline

for the

emotional

interface design was created based on
the result of the questionnaire and the

classification of the

emotion

into

positive emotion and negative emotion.
The emotion was then filtered based on
the emotional response and the type of
interfaces design. The guideline created
as shown in Table 5.

Table 5: Guideline for the Emotional Interface Design

Interface Design
No | Emotions
Layout Colour Typeface
1 Ezzitzgnent’ Ezgg:ﬁ Standard Orange Comic Sans Ms
2 Interest Use Grid - Palatino, PAP
3 Admiration | Portrait - Felix Titling
4 Calmness Landscape - -
5 Energy - Red -
6 Happy, Joy |- Yellow Tahoma
7 Natural - Green -
8 Wisdom - Purple -
9 Cold - Blue -
10 | Feminine - Pink -
11 | Earthy - Brown -
12 | Clean - White -
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Interface Design
No | Emotions
Layout Colour Typeface
13 | Neutral - Grey -
Stimulated .
14 - Helvetica
Relief .
15 - Arial Narrow
Adaptable Features least, the graphical design that should be

Table 6 shows the features that could be
adapted in the development of the
application that consists of an audio able
task, font Tahoma, and Bilingual (Malay
and English). The Learning contents that
most of the participants require were the
Alphabet, Numbers Colour, Shape and
drawing, which are the most fundamental
things for kindergarten children within
the age of 4 to 5 years old. Last but not

included in the e-learning mobile
application is cute cartoon images,
drawing scenery, colours that clear and
attract the children’s attention. Most of
the Learning content and the graphical
design was recommended by the 13
teachers that have been interviewed
during the data collection, and the
teachers said that those are the best ways
to attract children’s attention and interest
in learning.

Table 6: Adaptable Features

Features

Audio Able Task (Real
Human Voice)

Font Tahoma or Century
Gothic

Bilingual (Malaya and
English)

Learning Contents: Alphabet,
Numbers, Color, Shape, and
drawing

Graphical Design: Cute
Cartoon Images, Drawing
scenery and clear color
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Finding and Discussion

The guideline produced after the analysis of

the data collection is significant for people
that work as researchers, developers, and
designers. This is because user interface
design could have different meaning and
effect where it depends on the user’s
cognition and perception. One of the most
important findings during the data
collection is that one of the teachers
expressed that the children might not
understand what they felt when the
children saw the different user interface,
colour and typeface because the children’s
level of understanding is limited to only a
few things that they can understand such as
pictures, and numbers. Therefore, showing
the children with a different type of user
interface will only make them confused.

The adaptable features have been suggested
by the children and the teachers in Table 6
because most of the children within that age
do not know how to read. The children
barely know how to talk and the only things
that can make them understand are by
giving them the task with real voice or
audio. The voice should be a real human
voice and not robotic like voice as the
teachers mention because the children may
not understand the task given. Next, the
fonts that the teachers recommended are
Tahoma or Century Gothic, because these
fonts are clear and easier to be read by the
children. In addition, the teacher also
stresses using the font that is easier for the
children to read and the “a” should be used
instead of ”"a”. The bilingual language

feature was also included because not all of

the children understand English because
their native language is Malay. The learning
content should include the current syllabus
for kindergartens with 4-5 years old such as
remembering Alphabet, Number, Shape and
Colour. Finally, the background or the
picture of the application should be a
cartoon drawing and not a real human
image because this could attract the
children’s attention. During the interview,

the teachers press that too much learning
for the children will make them lose focus in
learning. This is because the duration of the
children’s focus is very short, only between
3-5 minutes. If the teaching method is
interesting, the children will listen more, if
not the children will get bored and play
with whatever they want.

Future Work

The future work of this research will
proceed with the rest two (2) more phases
as stated in the conceptual framework
Figure 2. Phases 2 are where the
development phase occurs by applying the
concept in phase 1 and developing the e-
learning mobile application. Phase 3 will
evaluate the emotional connection triggered
by the mobile application developed.

Phase 2: Development Phase

The conceptual framework from phase 1
will be applied on the development of a
mobile application. This is to ensure that
the developed application could create an
emotional connection with the user. The
mobile-D methodology consists of 5 phases
which include: explore, initialize,
productionize, stabilize and system text and
fix. The explore phase is mainly about
deciding the characteristic of the
application ~ which  consists of its
functionality and feature. The initialize
phase is about the application set-up by
deciding and listing the resources required
in order to develop the application. The last
3 phases are the development of the
application taking place. The early
prototype will undergo constant update to
stabilize, test, and fix the application so that
itis usable.

Phase 3: Evaluation Phase

Phase 3 concerns the developed application
whether it really triggers the children’s
emotion or not. The evaluation procedure is
still the same wusing qualitative and
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quantitative method but with different

approaches.

Electroencephalography Device. The first

method to evaluate the emotional
connection towards the mobile application

is by using the Electroencephalography
(EEG) Device. The EEG device will interpret

the brainwave from users and it could
detect the user’s emotion. According to

Ramirez (2012), this device could detect

and classify the emotion signal from brain
wave with high accuracy. Since lots of EEG
device available in the market where it was
already developed together with the
algorithm and software to interpret the
brainwave. It is a convenient approach to
use such device to evaluate the emotional

connection created from the e-learning

mobile application.

Emotional Rating. According to Kort et. al
(2001), the emotion in user interface could
be evaluated by giving rating from -2 to +2;

a scale of emotions correlated to learning

that ranges from positive to negative states.
The scale of these emotions could be
applied on this study to evaluate the
emotion connection experienced by the
user according to the context and emotion
triggered by the mobile application. It will
be wused to evaluate the emotional
connection on the developed mobile
application using qualitative method. After
the user uses the application, they will be
asked to rate their emotion based on
emotional scale. The result of the evaluation
will conform to the emotional connection
created from the emotional interface and
the emotional response from user.
Conclusion

The conceptual framework in this research
aims to identify and to prove that emotional
connection could be created and
implemented in any fields as long as it is
applied in the computer interfaces such as
e-learning, management system, website
and so on. The application of this
conceptual framework is not only limited to
computer interfaces but to mobile

interfaces as well. Besides, in order to apply
the conceptual framework for creating the
emotional connection, a guideline of the
emotional interface needs to be identified
and classified into positive and negative
emotion. This positive emotion could help
in creating the interest of children during
their learning so they will feel more easy,
convenient and happy while using a mobile
application. The data collection for phase 1
shows that it is possible to create the
guideline based on the method proposed in
the conceptual framework, and most of the
participants agree that the emotional
interface theory from the literature review
is valid and could be used as the source of
the emotional design. Last but not least,
this research could help a lot of researchers
and front-end designers to create an
emotional connection to their design or
product as long as it involves computer
interfaces.
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