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Abstract: E-Learning is a popular information system used to facilitate learning activities without borders
of time and place. Students, as users, play an important role in determining the design of an e-Learning system;
incorporating the users’ emotional requirements into e-Learning development is therefore crucial. A user interface is
a critical software component that acts as a bridge to facilitate interaction between users and the system. The design
of the user interface must consider the users’ emotions in order to create a positive experience during the running of
a software system. Kansei engineering is a methodology utilized to analyze users’ feelings towards the software user
interface. The goals of this research are to implement Kansei engineering with coefficient correlation analysis in
order to analyze and explore students’ emotional experiences in higher learning institutions and to identify the
emotional factors related to the appearance of an e-Learning interface based on students’ learning experiences. Most
e-Learning is considered based on its functional aspect, but this paper attempts to explore e-Learning based on its
emotional aspect by discovering the relationship between the user interface and students’ emotional experience in e-
Learning. The results found that Kansei was “excellent” for exploring students’ most critical emotional factors,
which could have a significant impact on designing and implementing an e-Learning system using open-source
software. The result could also be used as a recommendation for educational institutions when selecting an open-
source learning management system as a platform for e-Learning.
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education; this was seen in particular during the
COVID-19 pandemic.

Most learning management systems (LMS) are
similar and have standard functions for performing
online learning activities over the public internet. The
problem is how to choose one of them to deliver a
positive experience for students as active users and
help them to gain the knowledge they require without
the restriction of time and place [1]. This has forced
educational institutions to consider the best mechanism
for how to analyze and choose the most suitable LMS
based on students’ requirements.

An LMS requires functional factors that must be
analyzed to find the basic facilities of the software
available to support users' learning activities. On the
other hand, other factors, such as emotional factors, are
also an important consideration [2]. Sometimes
software developers ignore the emotional factors in
software development, including LMS, because the
developer mostly focuses on functional factors.
Considering LMS implementation based on students’
emotions is also important to make sure their implicit
needs regarding online learning are met [3-5]. For
example, considering students’ emotional factors could
encourage making activities more fun during the
learning process to help students gain greater
knowledge.

Kansei analysis is an approach that has been widely
used in the research of product development, including
software, due to the psychological aspects or emotional
factors [6, 7]. Kansei analysis is also able to explore
what kinds of users’ emotions are related to the concept
of the software, including LMS [8, 9].

In general, software development aims to make
software  understandable  and  effective  at
communicating. During development, the developer
has to include the users’ emotions and communicate
with them to grasp their implicit needs because user
feedback helps establish the directions of future
software [10, 11]. Kansei words in Kansei analysis
efficiently represent users' preferences towards
software based on how they look and feel [12].

Many researchers adopted Kansei analysis in e-
learning systems to support and enhance learning
performance. Kansei analysis is targeted to observe
what students completely desire about e-Learning
based on their learning experiences. The evaluations in
the Kansei analysis use multivariate statistical methods
such as coefficient component analysis and factor
analysis [13-15]. The multivariate method explores
psychological aspects presented by Kansei words
towards specimens to find the kinds of element designs
related to LMS.

Our goal for this research is to apply coefficient
correlation analysis (CCA) and factor analysis (FA) to
a Kansei analysis to analyze the relationship between
students' emotional factors represented by Kansei
words. We also find the effect of emotion on online

learning activities. As a result, we can give a
recommendation ~ for  educational institutions
implementing online learning using an open-source
LMS.

2. Data Collection

The data questionnaire used five specimens of open
source e-learning software or learning management
systems (LMS) such as Moodle [16], ATutor [17],
ILIAS [18], Dokeos [19], and Opigno [20]. This
software was chosen due to its widespread use in and
around higher education institutions. We have to ensure
that each specimen has unique design elements'
characteristics, for example, page layout, color balance,
and text type. Another important thing in Kansei is the
selection of Kansei words. Kansei words mean a word
that represents an emotional feeling. So eight adjectives
are selected to analyze the emotional feelings of
students toward each LMS. According to the opinions
of educational experts, we gathered eight adjective
words closely related to LMS. The restriction of using
eight adjectives as Kansei words was because these
words were considered to have a strong emotional
relationship with the appearance of LMS. This research
constructs a list of eight Kansei words using the five-
point Semantic Differential (SD) Scale (from 1 to 5) to
measure the average of students' feelings after looking
at LMS specimens for a while.

Collecting data was done by coordination with one
hundred undergraduate students of STMIK-LIKMI
Bandung as respondents. Then, we calculated the
average values from all respondents for each Kansei
word and specimen (Table 1 and Fig. 1). According to
this result, we found that each Kansei word's average
has a value of between 2 and 4.

The Kansei word “dynamic” has the biggest value
for Moodle. “Pleasant” has the biggest value for
Opigno. “Simple” has the biggest value for Dokeos.
“Clear” has the biggest value for ILIAS. “Harmony”
has the biggest value for Moodle. “Unique” has the
biggest value for ATutor. “Excellent” has the biggest
value for ILIAS.

We also found that the Kansei word “pleasant” has
a considerable impact on three LMSs (Moodle, ATutor,
and Opigno), while the Kansei word “clear” has a
significant impact on ILIAS and Dokeos. “Dynamic”
has the greatest impact on ILIAS. “Pleasing” has an
impact on Opigno. “Simple” has an impact mainly on
Dokeos. “Clear” has an impact primarily on ILIAS.
“Harmony” has an impact chiefly on Moodle.
“Unique” has an impact mainly on “formal”. The
Kansei word “excellent” has the greatest impact on
ILIAS. So, each Kansei word has an impact on
different LMSs.

Table 1 Dataset of all respondents’ averages
Kansei Open Source E-Learning
Words Moodle  ATutor ILIAS Dokeos Opigno
1. Dynamic 3.75 3.67 3.77 2.28 2.36
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Continuation of Table 1

2 Pleasant  4.02 3.94 296  2.86 418 . . .
3. Simple 347 531 595 378 362 In_the following section, we continue to expl_ore the
4. Clear 3.76 3.68 392 386 3.79 data in Table 1 to analyze in detail the relationship
5.Harmony  3.81 373 380 211 224 among the Kansei words using coefficient correlation
6. Unique 2.36 3.82 370 217 225 Vsis (CCA
7.Formal 245 368 223 372 2.16 analysis (CCA).
8. Excellent  2.80 2.87 316 223 2.20
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Fig. 1 The relationship of Kansei words

3. Relationship Analysis
The software XLStart is used to collect and process
the questionnaire data (Table 1) using CCA to obtain

the results shown in Table 2. We thus found that the
relationship among the Kansei words went from weak
to strong.

Table 2 Kansei words’ relationship using CCA

Kansei Words | Dynamic  Pleasant Simple Clear Harmony Unique Formal Excellent
Dynamic 1 0,11 074 -0,19 1,00 0,71 -0,17 0,95
Pleasant 0,11 1 0,14 0,79 014 -0,13 -0,27 -0,13
Simple -0,74 0,14 1 004 -0,74 -0,99 -0,03 -0,85
Clear -0,19 -0,79 0,04 1 -0,22 -0,09 -0,34 0,05
Harmony 1,00 0,14 -0,74 -022 1 0,70 -0,17 0,95
Unique 0,71 -0,13 099  -009 0,70 1 0,11 0,81
Formal -0,17 -0,27 0,03 -0,34 -0,17 0,11 1 -0,19
Excellent 0,95 -0,13 085 005 095 0812  -0,19 1
Further analysis of the relationship among the
Kansei words is needed. It is important to find Table 3 Kansei words’ relationship classification
alternative emotions related to an interface’s \F;e'a“SO”Sh'p (F;gggel ﬁaﬂse' WOBdS :
sppearance | s 0% D
Based on the resu]ts in Table 2, we found the Strong 0.85_0.94 Unique — Excellent
strength of the relationship between the students’ Enough 0.5-0.84 Dynamic — Unique
feelings and the Kansei words. Harmony — Unique
In this analysis, the value of the closeness of the Weak 0.00-0.49 Pleasant — Harmony
relationship is determined by the extent to which the Dynamic —Pleasant
p Yy No Less than 0 Harmony — Clear

value of the CCA results is close to 1. Therefore, the
closer the value is to 1, the closer the relationship
between the two Kansei words. In contrast, a value
close to zero (or even a negative value) means that the
relationship is distant and cannot be considered an
emotional alternative.

3.1. The Relationship among the Kansei Words

The relationship among the Kansei words (Table 2)
can be divided into several relationship strengths, as
shown in Table 3. It is very helpful to find an
alternative Kansei word. Those that can be used for this
purpose exhibit a “strong” or a “very strong”
relationship. If the relationship is “fair” or “weak”, the
word cannot be recommended as an alternative.

Formal — Dynamic

Therefore, if one of the Kansei words is identified
as an emotional factor that greatly influences interface
design, then another Kansei word can be chosen as an
alternative that has a ‘“very strong” or ‘“strong”
relationship with it. This is the case on condition that
the alternative is also identified as a strong emotional
factor based on the results of the factor analysis. For
example, the Kansei word “dynamic” can be
substituted by or combined with the Kansei words
“harmony” or “excellent” on condition that these are
identified as strong emotional factors.
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3.2. The Distribution of the Kansei Words

We continue to perform factor analysis to obtain the
Kansei word distribution, as shown in Fig. 2. The
distribution is divided into 4 quadrants, of which
quadrants | and Il show the area of the strong Kansei
words, especially quadrant I. Fig. 2 thus shows which
Kansei words have the strongest influence on the
specimen. As we can see, “harmony”, “dynamic”,
“unique”, and “excellent” are located in the same
cluster.

Because they are found in the right quadrants, these
four Kansei words can be said to have the greatest
influence on the specimen. These words highlight the
emotions that must be considered when implementing
e-learning.

The Kansei words “formal”, “clear”, “simple”, and
“pleasant” are in the left quadrants (III and IV), which
means they have a weaker influence on the specimen.
Therefore, the emotions linked to these Kansei words
are not important enough to be considered as a basis for
students’ e-learning experiences.

Factor loadings (axes D1 and D2:76.45 %)
after Varimax rotation

1 Sleasant
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D1(53.68 %)
Fig. 2 Kansei words’ distribution

4. Factor Analysis

Factor analysis is performed to rank all the Kansei
words. By doing so, we understand which emotional
factors have strength and are thus helpful in designing
an e-learning interface using Kansei engineering. The
results are sorted from the highest to the lowest
coefficient value and shown in Table 4.

Table 4 Factor analysis of Kansei words
Kansei Words Coefficient Value

Simple -0.909
Clear -0.098
Pleasant -0.059
Formal -0.054
Unique 0.885
Harmony 0.923
Dynamic 0.925
Excellent 0.980

Overall, the results in Table 4 indicate the degree of

the relationship between the eight Kansei words and
the five open-source e-learning software tools analyzed
in this study. The results are divided into two major
parts: the Kansei words that have a negative value are
influential, while those that have a positive value are
not influential.

Four Kansei words—“excellent”, “dynamic”,
“harmony”, and “unique”—have the highest coefficient
values, which means that they are very influential in
the interface design. In this context, it is especially
important to consider the Kansei word “excellent”.

To obtain the other Kansei word alternatives
(namely “dynamic”, “harmony”, and ‘“unique”), we
have to check again the data in Table 3, which shows
the relationship among these words. We can only select
a Kansei word as an alternative if it has a strong
relationship with another word.

In this case, we can choose the word “dynamic”
because, in addition to the results of the factor analysis,
it has a high coefficient value. Furthermore, based on
the results of the CCA, it has a strong relationship with
the word “excellent”.

If we choose a design based on the Kansei word
“dynamic”, the word “harmony” can be used as an
alternative. However, the Kansei word “unique” has no
alternative, so it should not be recommended as a
design concept because its influential emotional factor
is insignificant (less than 0.9).

According to Tables 1 and 4, the most considered in
the design and implementation of online learning using
an open-source LMS is the Kansei word “excellent”
and its alternatives.

5. Conclusion

A user interface is a critical part of e-learning
software, so it must be designed by involving users to
build a suitable appearance. Kansei engineering helps
the developer design the software interface by
considering the user’s emotional factors.

This research resulted in several emotional factors
that must be considered in implementing an LMS by
focusing on how the LMS looks. The research proved
that there is a relationship between the interface and the
users' feelings, the relationship between Kansei words
that affect the desired appearance of the interface. CCA
is proven to be an effective method for determining the
relationship between Kansei words. FA effectively
determines the strength of Kansei words to the
interface of e-learning so that it can be determined
which Kansei words should be considered in selecting
and implementing e-learning, especially using open
source LMS for high educational institutions. The
results show that four students’ emotional factors
influence behavior, while the most influential is only
one, namely “dynamic.” Kansei word "dynamic" has a
very strong relationship with two Kansei words such as
"harmony" and "excellent."”

Additional e-learning

research on students'
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emotional feelings using Kansei engineering is required
to translate these factors into the basic structure of
design elements that describe the model of interface
appearance for e-learning using an LMS based on user
feelings.

Collecting data questionnaires also requires a higher
number of Kansei words and a longer research time so
that other factors can still be explored using different
analytical methods.
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