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Abstract—This study is designed as a preliminary study
to explore the effects of emotional intelligence (EI) on
achievement, perceived intrinsic motivation and
perceived satisfaction when expose to an emotional
designed Multimedia Learning Environment (MLE) that
was designed to induce either positive, neutral or negative
emotions. All three designs had similar content and
narration but differed in visual element such as colour,
font size, font style and images. Based on the findings, it
was reported that students performed better in the design
used to induce negative emotion (NegD design) followed
by the positive (PosD) and Neutral (NeuD). There is no
significant difference in levels of emotional intelligence
towards these learning outcomes; however, students with
Low EI performed better overall. EI only qualified
perceived satisfaction when using a MLE designed to
induce emotions and it was found that students with Low
El preferred the design that induces positive emotions. In
addition, High EI students favored designs with
emotionality (positive or negative) compared to neutral
design.

Index Terms—Emotional Design, Engineering Education,
Emotional Intelligence, Multimedia- Based Learning,
Aesthetics.

|. INTRODUCTION

A question was raised on the possibilities of
multimedia learning environments (MLE) fostering
positive emotions and in the same time improving
learning outcomes [1]. It was reported that designing a
MLE to induce positive emotion increased
comprehension, transfer of knowledge and reduced the
perception of learning difficulty [1]. Their study
compared two emotional design; positive and neutral.
The positive designed MLE was developed to induce
positive emotions such as joy and happiness whereas the
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neutral MLE was designed to neither induce positive nor
negative emotions. Therefore, could a negative designed
MLE that induces negative emotions such as by using
colours and images (negative aesthetics) have a positive
impact on learning? It has been reported that negative
emotions has a positive quality about it that could
improve learning [2]. However, in this context we discuss
the effects of negative aesthetics and there is a need to
investigate the impact of visual aesthetics that induces
negative affect [3], [4]. Thus, this study will explore and
compare the effects of induced positive, neutral and
negative emotion on learning outcome and in the same
time introduce the effects of emotional intelligence (EI)
when emotions are induced in a MLE. Based on the
Cognitive and Affective Theory of Learning with Media
(CATLM) there is a need to include meta-cognitive
factors in identify its effects on multimedia-based
learning [5].

Therefore, why EI? El influences e-learning [6], [7]
however, there is insufficient research on the effect of El
as an influencing factor in e-learning and should be
investigated [8], [9]. Individuals with high EI are those
who are highly capable of managing emotion Hence,
when expose to induced emotions, does this rule still
apply? Could a person’s El influence how he or she
perceives different design?

Il. LITERITURE REVIEW
A. Emotion and learning

To understand how emotions influence e-learning, the
discussion e starts with an exploration in regards to
emotions in learning. A student could experience a
variety of emotions ranging from positive to negative
emotions while learning [10]. Positive emotions are
emotional states such as enjoyment, pride and satisfaction
whereas negative emotions are emotional states such as
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anger, anxiety and frustration [11]. Emotions play a
significant role as a state that could begin, end or obstruct
learning hence concluding that both positive and negative
emotions have its pros and cons [2]. As an example,
positive emotions could create curiosity, creativity and
improve learning however it could reduce focus of the
mind [12]. On the other hand, negative emotion such as
anxiousness could actually aid in focusing the mind [13].
However seen, emotions play a vital role in learning [2]
and any learning system that neglects emotions would
yield ineffective learning outcomes [14].

B. Emotions and multimedia learning

Multimedia learning is learning that takes place by
using words and pictures [15]. When we design with
multimedia we are designing based on how people learn
[16] and every single multimedia element induces
emotion [17]. Emotion is the factor that “connects a
multimedia design to multimedia learning and also the
designer to the user” [3, p.125].

Integrating emotions in  multimedia could be
implemented based on two approaches; by visual design
or instruction. The design aspect deals with the interface
design of the multimedia and the instruction aspect is
based on using instructional design method such as Fear,
Envy, Anger, Sympathy and Pleasure (FEASP) model
and the Emotional and Cognitive Aspects of Learning
(ECOLE) model [18]. It is suggested using the design
aspect as it has better emotional impact especially
concerning motivation and satisfaction [19]. For MLE
this approach has been implemented by [8, 21, 22].

Interface design and audio induces emotions and
activates cognitive activities in MLE [21]. A model for
integrating emotion in multimedia learning which is
based on theories in the field of emotions, multimedia
learning and multimedia design (Figure 1) was developed
by [22]. It was suggested that the use of multimedia
aesthetics such as by integrating colour, graphics, text,
audio, and video could induce positive emotion in
learning. This method was also supported by [20] and
their study added that anthropomorphism and baby-face
bias as additional design element that could be used to
induce emotion in a MLE.

Never the less, every multimedia element used in a
MLE has different impact towards a person’s emotion.
How these emotions are created is based on the users’
perception. According to the cognitive appraisal theory
of emotion, emotions are the outcome of a person’s
appraisal on a situation or object [22]. By appraising,
humans would create a like / dislike relationship with the
object or situation. The emotional valance (positive-like
or negative-dislike) established here would be the
determining factor on the user’s perception on the media.
In this way, it highlights the importance of aesthetics in
multimedia as mentioned by [21]. Aesthetics are defined
by our perception and judgement of our environment
through our senses [23]. It is the pleasure gained through
our senses [24]. Any design that is aesthetically pleasing
could change a person’s emotional state and change their
judgement on a product [13]. The theory that defines this
process is called emotional design.

C. Emotional Design in Multimedia

According to Donald Norman’s theory of emotional
design, appealing designs are designs that influence the
user based on three levels; visceral, behaviour, and
reflective [13]. The visceral level is based on the first
impression the user has on the physical attributes of the
product such as colour and smoothness [25]. Behavioural
level defines perception relating to products usability and
efficiency and lastly the reflective level is based on how
the user relates to a product. When a learning tool is
designed to fulfil the visceral, behavioural, and reflective
requirements of the user, a positive affect could be found
in the learning activity because it improves creativity and
problem solving skills [26]. Emotional design principles
may be implemented in multimedia design as emotions
produced through these designs have a major influence
on the learning experience [20]. Thus by understanding
the interrelationship between emotion and design,
designers will be empowered to influence the user’s
emotional state [26]. Emotions and cognition go hand in
hand [13] Empirical research [21, 22, 28 and 29] relevant
to emotion induction in multimedia learning has also
investigated the relationship between emotion and
cognition in learning.

Personal
Input

Envionmental |
Input Design

Individual /
Cognitive abilities l’"°'”(""""“"9'|
— =
input storage output

Fig.1. A model of emotional design in multimedia learning [21, p.188]

In this study, the cognitive affect will be studied based
on learning achievement. According to the
Commonwealth Educational Media Centre for Asia it is
important to evaluate learning achievements to measure
the success of the learning activity [29]. Whereas
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emotional affect could be investigated based on the
evaluation of engagement, motivation, satisfaction [21],
self-efficacy, learning styles and emotional intelligence
[30]. However, motivation and satisfaction are two
factors that should be considered as it relates to the
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concept of emotional design [13] and also relevant to
emotion integration in an e-learning environment [19].

2.

So how is motivation relevant to emotion and learning?

Emotions are the driving force for motivation [31]. From
the education perspective motivation is an important
factor in human learning [32] as it defines the
relationship between students’ personal characteristics
and their learning achievement [33]. In addition a student
that is intrinsically motivated will be able to learn based
on their own satisfaction and enthusiasm irrespective of
any grade or reward [34]. Satisfaction has a strong effect
on the intention to use an e-learning system [35]. It also
has a strong tie with a students intrinsic motivation [34]
and emotional intelligence [36].

D. Emotional intelligence in multimedia learning

Emotional intelligence (EI) is defined as “the ability to
monitor one’s own and others’ feelings and emotions, 10
discriminate among them and to use this information to
guide one’s thinking and actions” [37, p.189]. EIl helps to
achieve goals by managing their negative emotions [38].
It plays an important role in a person education as it helps
to develop a balance individual [39]. El has been found
to be an important factor that contributes to academic
excellence even when other factors such as personality
and cognitive abilities were controlled [9]. El was also
found to be a primary factor in the success of e-learning
[40]. High EI students were achievement — oriented,
innovative and highly motivated. However, student with
low EIl perceive e-learning negatively as it requires
higher levels of “self-discipline, independent effort,
maturity, time management skills, and positive attitude”
[31,p.66]. However, the effect of El in e-learning is still
underexplored [8]. Maybe by understanding the influence
of El in managing emotions in e-learning could be by an
eye opener on how it effects online learning [7].

I1l. RESEARCH OBJECTIVE

The purpose of this study is to investigate the effects
of emotional intelligence (EI) on students learning
achievement, perceived intrinsic motivation and
perceived satisfaction when expose to a Multimedia
Learning Environment (MLE) that was designed to
induce either positive, neutral or negative emotions. This
study reports the preliminary findings on the effects of El
and induced emotions in MLE on learning outcome.

IV. RESEARCH QUESTIONS

This study is designed to answer the following
research questions:

1. What is the effect of a Multimedia Learning
Environment (MLE) designed to induce positive,
neutral or negative emotions on learning
achievement, perceived intrinsic motivation and
perceived satisfaction while learning?
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What is the effect of different levels of emotional
intelligence (EI) on students learning achievement
scores, perceived intrinsic motivation and
perceived satisfaction when exposed to a
Multimedia Learning Environment (MLE)?

What is the effect of emotional intelligence (EI)
on students learning achievement scores when
exposed to a Multimedia Learning Environment
(MLE) designed to induce positive, neutral or
negative emotions?

What is the effect of emotional intelligence (EI)
on perceived intrinsic motivation when exposed to
a Multimedia Learning Environment (MLE)
designed to induce positive, neutral or negative
emotions?

What is the effect of emotional intelligence (EI)
on perceived satisfaction when exposed to a
Multimedia  Learning Environment (MLE)
designed to induce positive, neutral or negative
emotions?

What is the interaction effect between emotional
intelligence (EI) on learning achievement scores,
perceived intrinsic motivation and perceived
satisfaction when expose to a Multimedia
Learning Environment (MLE) that was design to
induce positive, neutral or negative emotions?

Therefore the hypotheses of this study are :

HO,:

HO,:

HO3:

HO,:

There is no significant difference between
students learning achievement scores,
perceived intrinsic motivation and perceived
satisfaction when exposed to a Multimedia
Learning Environment (MLE) that was
design to either induce positive, neutral or
negative emotions.

There is no significant difference between
student with high levels of emotional
intelligence and low levels of EI on students
learning achievement scores, perceived
intrinsic ~ motivation  and  perceived
satisfaction when exposed to a Multimedia
Learning Environment (MLE).

There is no significant difference between
students emotional intelligence on learning
achievement scores when expose to a
Multimedia Learning Environment (MLE)
that was design to induce positive, neutral or
negative emotions.

There is no significant difference between
students emotional intelligence on perceived
intrinsic motivation when expose to a
Multimedia Learning Environment (MLE)
that was design to induce positive, neutral or
negative emotions.
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HOs: There is no significant difference between
students emotional intelligence on perceived
satisfaction when expose to a Multimedia
Learning Environment (MLE) that was
design to induce positive, neutral or
negative emotions.

There is no significant interaction effect
between students emotional intelligence on
learning achievement scores when expose to
a Multimedia Learning Environment (MLE)
that was design to induce positive, neutral or
negative emotions.

There is no significant interaction effect
between students emotional intelligence on
perceived intrinsic motivation when expose
to a Multimedia Learning Environment
(MLE) that was design to induce positive,
neutral or negative emotions.

There is no significant interaction effect
between students emotional intelligence on
perceived satisfaction when expose to a
Multimedia Learning Environment (MLE)
that was design to induce positive, neutral or
negative emotions.

HOg:

HO4:

HOg:

57

V. METHODOLOGY

This section will discuss the design and development
of the MLE, instruments, participants and procedures
used to develop the study.

A. Design of the MLE

The design and development of the MLE /courseware
was done based on the Instructional Design model of
Frey and Sutton (2010), Gagne’s Nine Events of
Instruction, Mayers’ Cognitive Theory of Multimedia
Learning [16], and empirical research on aesthetic design
that induces either positive, neutral or negative emotions
from the user. The designs are categorised as Positive
Design (PosD), Neutral Design (NeuD) and Negative
Design (NegD). All three designs had the same content
and narration and were developed based on the
Malaysian Polytechnic syllabus of EE503: IC Fabrication
and Packaging Technology for the topic of silicon
fabrication. The screenshots for the designs are provided
in Figure 2.

Positive Design (PosD)

Neutral Design ( NeuD )

Negative Design (NegD)

Ic Fabrication  Packaging Technology

FABRICATION
& PACKAGING
TECHNOLOGY

EE503: IC FABRICATION & PACKAGING TECHNOLOGY

) 03 <16 FARRICATION & FLCAT GING T ECHNOLOGY

Difference

FZ

___________________

Low High Operation skills
® 0 =

o ] ]
O O
o ]

Fig.2. Screen shots of the as Positive Design (PosD), Neutral Design (NeuD) and Negative Design (NegD)

Each design is distinguish by different multimedia
elements, such as colour, font and graphics. Selection of
these multimedia elements are based on empirical studies
established by the relationship between these elements
and the emotions it induces. However, all the designs had
the same narration, duration and navigational options.
The first and commonly most used element in multimedia
is colour. To induce positive emotion the colours used are
bright colours of red, blue and green with bright warm
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colours of yellow, orange and brown. The selection of
colour is highly dependent on cultural preference as
studies have stipulated that every culture has different
perspective on different colours. Neutral state was
induced using shades of grey, white and black and lastly
negative emotions was induced with colours such as
white, brown, purple and colours that have low brightness
and were dull. The colours applied are based on research
done by [21], [22] and [43]
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The type of font and the size applied are based on the
research by [21], [42—45]. To induce positive emotions,
Kristen ITC font type sized between 15-24 point were
used. The neutral font applied was Arial size 14point and
lastly to induce negative emotion, the font applied was
Impact size between 10 — 13 point. As for images, images
were selected based on affect valance [12], [17], [21],
[46]. Affective images selected were based on literature
that happy and bright images induced positive emotions
whereas sad and cool images induced negative emotions

B. Instruments

In this study, three instruments were used to identify
the learning outcomes and one instrument to determine
student’s level of emotional intelligence. These
instruments are the Pretest and Posttest to measure
student’s achievement, Post-Experimental Intrinsic
Motivation Inventory, E-Learning Satisfaction (ELS)
Inventory and the Traits Emotional Intelligence
Questionnaire — Short Form (TEIQue — SF).

Students learning achievement score are defined by the
difference between the pretest and posttest scores [47].
Questions for the pre and posttest were developed based
on the objectives provided in the syllabus of the IC
Fabrication and Packaging Technology (EE503) from the
Department of Polytechnic Education of Malaysia. 20
objective questions were developed and used for the pre
and posttest evaluation. The test takes about 15 to 20
minutes to complete. The Post-Experimental Intrinsic
Motivation Inventory (IMI) was developed by Edward L.
Deci and Richard M. Ryan of University of Rochester
based on the Self-Determination Theory (SDT). The
version used in this study could be obtained from the
website http://selfdeterminationtheory.org. The IMI
measures three subscales which are value/usefulness,
interest/enjoyment and perceived choice. The instruments
has a reliability value of 0.71 and has been used for the
Malaysian sample [48]

The E-Learning Satisfaction (ELS) Inventory was
developed by Wang Yi-Shun to measured students online
learning experience [49]. The instrument measures
learners satisfaction based on interface design, learning
community, content and personalisation. However, to suit
the need of this study only the items concerning interface
design and content were applied. The instrument has a
reliability of .95 [49] and .92 [50] when used on 86
undergraduate students of Universiti Teknologi MARA
(UITM). Traits Emotional Intelligence Questionnaire —
Short Form (TEIQue—SF) was developed by Petrides and
Furnham [51] to measure global trait emotional
intelligence. It has 30 items and it is a free version that
could be used for educational purposes. The version
could be downloaded from
http://www.psychometriclab.com. TEIQue — SF is also a
reliable method in assessing student’s intrinsic motivation
for Malaysian sample [52], [53]. All instruments used in
this study excluding the pre and posttest are measured
based on a 7-point Likert scale ranging from 1 (strongly
disagree) to 7 (strongly agree). The categorisation is
based on the mean score, where students that score below
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the calculated mean will be classified as “Low” and those
scoring higher than the mean score will be classified as
GGHigh7"

C. Participants

For this study 33 Diploma of Electronic Engineering
students from a northern polytechnic in Malaysia were
selected. They were enrolled in the EE503: IC
Fabrication and Packaging Technology course. Students
were randomly assigned to three different groups of
Positive Design (PosD), Neutral Design (NeuD) and
Negative Design (NegD).

D. Procedures

The initial testing stage requires the students to answer
to the Traits Emotional Intelligence Questionnaire — Short
Form (TEIQue — SF). The evaluation on the levels of EI
was done one day before to ensure there would be
sufficient number of students for each category of
Positive Design (PosD), Neutral Design (NeuD) and
Negative Design (NegD). Prior exposing the student to
the MLE, students were required to answer 20 objective
questions (pretest). After completing the test, students
were assigned to different designs of the multimedia
learning environment (positive, neutral or negative
design). The time allocation to go through the MLE was
30 minutes and after completing the learning activity
students were given the posttest questions. This was
followed by the Post-Experimental Intrinsic Motivation
Inventory and the E-Learning Satisfaction (ELS)
Inventory evaluation. Students were thanked and
debriefed. It must be highlighted that students were not
expose to their Traits Emotional Intelligence
Questionnaire — Short Form (TEIQue — SF) scores as this
exposure might interfere with the learning activity and
other evaluation.

V1. FINDINGS

The 33 participants were categorised based on the
Table 1. 42.4 % of the students had high emotional
intelligence (HEI) and 57.6% had low emotional
intelligence (LEI). 11 students were assigned to each
group of Positive Design (PosD), Neutral Design (NeuD)
and Negative Design (NegD).

Table 1. Student Categorisation

El Design type Total
Category PosD NeuD NegD
High 5 5 5 15
Low 6 6 6 18
Total 11 11 11 33

Note : PosD = Positive Design; NeuD = Neutral Design; NegD =
Negative Design

Based on the data analysed, it was found that all the
instruments resulted in an above average mean score;
Post-Experimental  Intrinsic ~ Motivation  Inventory
(M=5.409), E-Learning Satisfaction (ELS) Inventory
(M=5.997) and the Traits Emotional Intelligence
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Questionnaire — Short Form (TEIQue — SF) (M=4.730).
The mean value for the learning gain score, perceived
intrinsic motivation and satisfaction score for every
design type is shown in Table 2. Based on the findings it
is found that the students had the highest learning gain
score (mean= 4.00), perceived intrinsic motivation
(mean=5.516) and satisfaction score (mean=6.182) for

the NegD design, followed by the PosD and NeuD design.

However, based on an ANOVA test, it was found that the
difference between the groups were not significant in all
learning outcomes.

Based on the analysis on the difference between
learning outcomes in a MLM and levels of El, it was
found that students with Low EI performed better than
students with High EI (Table 3). However, based on a t-
test performed, it was found that in all cases (learning
achievement scores, perceived intrinsic motivation and
perceived satisfaction) the difference between levels of El
to be not significant. This test is irrelevant to the type of
MLE design used by the students.

A. Learning Achievement

A two-way ANOVA was done on design type (PosD,
NeuD, and NegD) and level of EI (High EI, Low EI) on
learning achievement. There was no significant main
effect of design type on learning achievement, F (2, 27) =
1.863, p =.175 and also EI on learning achievement F (1,
27) = .116, p = .736. There was also no significant
interaction effect between design type and EI on learning
achievement F (2, 27) = 1.305, p = .288.

B. Perceived Intrinsic Motivation

A two-way ANOVA was done on design type (PosD,
NeuD, and NegD) and level of emotional intelligence
(High El, Low EI) on perceived intrinsic motivation.
There was no significant main effect of design type on
perceived intrinsic motivation, F (2, 27) = .893, p = 421
and also El on perceived intrinsic motivation F (1, 27)
=.193, p = .664. There was also no significant interaction
effect between design type and emotional intelligence on
perceived satisfaction F (2, 27) =0.343, p = .713.

Table 2. Learning Outcome Based on Design Type

Learning system Achievement Intrinsic Motivation Satisfaction
Mean, s.d. Mean, s.d.

Positive Design (PosD) 218 5.396, .375 6.124, 427
Neutral Design (NeuD) 2.09 5.316, .328 5.684, .840
Negative Design (NegD) 4.00 5.516, .366 6.182, .515

Note: s.d = Standard Division.

Table 3. Learning Outcome based on level of EI

El Category Learning Outcome (Mean, s.d)
Achievement Intrinsic Motivation Satisfaction
High 2.60 5.379, .377 5.828, .802
Low 2.89 5.436, .346 6.137, .445

Note: s.d = Standard Division.

C. Perceived Satisfaction

A two-way ANOVA was done on design type (PosD,
NeuD, NegD) and level of emotional intelligence (High
El, Low EI) on perceived satisfaction. There was a
significant main effect between design type on perceived
satisfaction, F (2, 27) = 3.522, p = .044. The highest
perceived satisfaction was found for the NegD design
(mean = 6.182) followed by PosD design (mean = 6.124)
and NeuD design (mean = 5.684). However the main
effect of EI on perceived satisfaction was not significant,
F(1,27) = 2724, p = .110. There is a significant
interaction effect between design type and EI on
perceived satisfaction F(2, 27) = 5.168, p = .013. Based
on figure 3, it can be concluded that even if the main
effect of design type on perceived satisfaction was
significant, it was qualified by an interaction between
design type and level of EI.

For the PosD design, Low EIl students had higher
perceived satisfaction (mean=6.211, s.d.=.439) than High
El (mean=6.021, s.d.=.437). This is also true for the
NeuD design as Low EI students portrayed higher
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perceived satisfaction (mean=6.184, s.d. =.358) than
High El (mean=5.084, s.d. =.884). However for the
NegD design HIGH EI students portrayed higher
perceived satisfaction (mean=6.379, s.d. =.402) than Low
El (mean=6.018, s.d. =.570)

EICAT
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Mean SAT_SUM
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1

T T T
PCO NEU NEG
DESIGN TYPE

Fig.3. Line graph to depict the interaction effect between El on
design type towards perceived satisfaction.
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VII. DISCUSSION

Based on the findings, it is found that there are higher
number of students with low El compared to high EI.
However based on the mean value (mean =4.730), it can
be concluded that it is average. This is similar with the
findings from [54] on polytechnic engineering students.
It was also reported that there were no significant
difference between students learning outcome when
exposed to a Multimedia Learning Environment (MLE)
that was design to either induce positive, neutral or
negative emotions. Thus, hypothesis HO; is accepted.
However, it was found that among all designs, students
perform better in the NegD design compared to the other
two designs (PosD and NeuD). Studies on the emotional
effect on e-learning have always focused at comparing
positive affect towards controlled or neutral design and
being such side lined the influence of negative affect on
learning [4], [21]. However a handful of study [27], [55],
[56] portrayed a different picture. This study had similar
outcome with [27] where induced positive emotion and
specific negative emotion could improve the learning
outcome and learning could be improved when there is
an integration of an emotional strategy such as joy, fear
or anger compared to a neutral design.

Then again, studies comparing the difference between
positive, neutral and negative design have always
claimed that students performed better when induced
with positive emotion compared to other emotional
strategies [3], [12], [28], [55]. Nevertheless, in this study
it was found that students that were exposed to the NegD
design performed better than the other design in all
learning outcomes. This may also be due to the sample
itself whom are polytechnic engineering students.
Engineering students are known to be mildly introvert
and introverts are known to prefer dark colours such as
brown, grey and black [57],[58]. These students are also
much more inclined towards the concept of outer space
thus preferring cool colour such as dark colours that are
reflected by the blue-grey combination [58].

Next, Hypothesis HO, was also accepted as there was
no significant difference between levels of EI on students
learning achievement scores, perceived intrinsic
motivation and perceived satisfaction when exposed to a
Multimedia Learning Environment (MLE). Even though
literature has revealed that students with High EI usually
perform better than students with Low EI in an e-learning
environment due to more self-discipline, being highly
motivated, and achievement — oriented [31], [40], in this
study the results has been opposite. A study done to
determine the effect of computer based instructions
towards EI found that students with low levels of EI have
shown preference for non-linear, computer-based
instruction which is a structured method of learning and
students with high levels of EI were able to cope with
either linear or non-linear type of computer instructions
[31]. In this study, the MLE was designed as a non-linear,
computer based instruction; hence a significant difference
could not be determined as both categories of students
have shown preference for this type of instruction.
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On the other hand, individuals with low levels of El
might feel better in the cyber space claiming that they
have higher levels of cyber emational intelligence [59].
This scenario could also work vice-versa when the levels
of El are high. They added that an introverted person
could be more motivated and successful in cyberspace as
an influence from high levels of cyber EI. However it
must be highlighted that introversion and extroversion
characteristics in a person does not determine the levels
of El. both these personalities have their own social-
emotional strengths that could contribute the high levels
of emotional intelligence [60].

Next, Hypothesis HO; and HO, were also accepted as
there was no significant difference between students level
of El on learning achievement scores and perceived
intrinsic motivation when expose to a MLE. This is
opposed to literature by [31], [40] that claims that
students with high EI performs better that students with
low EI in an e-learning environment. Even though, EI is
related to intrinsic motivation [31], the relationship could
not be establish in this context of a MLE . It was found
that there was no significant interaction effect between
students EI on learning achievement scores and perceived
intrinsic motivation when expose to the MLE that was
designed to induce positive, neutral or negative emotions.
Hence, hypothesis HOg and HO; is accepted.

However, in the case of perceived satisfaction, it was
found that design type and not levels of El contributed
towards this learning outcome. Hence, hypothesis HOs is
accepted. It was reported that students were more
satisfied with the NegD design followed by the PosD and
NeuD design. It was also found that there is a significant
interaction effect between students emotional intelligence
on perceived satisfaction when expose to the MLE that
was designed to induce positive, neutral or negative
emotions that leads to rejecting hypothesis HOg. Even
though EI was found to not contribute towards perceived
satisfaction directly, it seems to moderate the relationship
between design and perceived satisfaction. Students with
low EI were much more satisfied with the PosD and
NeuD design compared to High EI students that preferred
the NegD design. Never the less, High EI students very
much preferred design with emotionality (colour and
character) compared to plain design such as the NeuD
design. Students with Low EI were much more satisfied
with PosD design and their satisfaction seem to plunge as
it shifted to the NeuD and NegD design.

VIII. CONCLUSION

The objective of this study is to investigate how El
contributes  towards learning outcome (learning
achievement, perceived intrinsic motivation and
satisfaction) in a MLE. In the context of design, overall
students perform and perceived the NegD design as the
most favourable and they were more motivated by the
design. This could be due to the personality of the
engineering students itself that prefer more “cyber” or
cool colours. There was also no significant difference in
learning outcome when students with high and low
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emotional intelligence were compared. However,
students with low El performed and perceived the MLE
better than the students with High EI. This was expected
as literature on cyber emotional intelligence claims that
Low EI users would prefer online based interaction
compared to the common social interaction when dealing
with emotions.

Overall, ElI was only qualified by perceived
satisfaction in the context of designing to induce positive,
neutral and negative emotion. It was found that Low EI
students were more attracted towards vibrant colours and
characters that induce positive emotion and high El
students preferred design with emotional strategies like
colour, attractive font and images. Perhaps one of the
major limitation of this study is that participants were
only engineering students, maybe by broadening the
study to cover more broader subject and disciplines
might portray a different picture. In addition, as the
number of students were limited to 33 participants as it is
a preliminary, increasing the number of participant might
result in a much more significant assessment. The study
also did not assess the effect of gender and other

characteristic that effect a person’s emotional intelligence.

It could all be suggested for future research in this area
and the effect of emotional intelligence in the context of
cyber emotional intelligence as it might have a bearing in
e-learning.
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