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ABSTRACT

Among the numerous usages of computers today, e-learning is emerging as an important use
for mass education at low costs (Mason, 1998). Internet-based online courses have started
facilitating all levels of education, including elementary, secondary and technical, etc. Even
online design courses in general and animation design courses in particular, have started. Due
to heavy demand from the animation industry, online courses in animation are highly sought
after by youngsters seeking job opportunities in the animation industry (Ferdin, 2019, July

12). There have also been reports of high drop off rates of online courses (Woodley, 2004).

This thesis has identified the need to evaluate online learning courses, especially for design
courses like animation where tacit knowledge is involved (Belas, 2017). This thesis has
identified a gap in the literature that there is a lack of learning evaluation models for online
courses and has proposed a new model for the evaluation of online courses. The evaluation
model proposed in this thesis consists of six stages. The model starts with an evaluation of
attitude towards e-learning, proposes to measure initial reaction towards the e-learning
platform design, measure the ease of use of the learning platform, measure the engagement
a learner has felt while exploring and learning from the e-learning platform, measure the
learning the learner has undergone and finally evaluate the skill the learner has acquired. The
proposed model has then been used to investigate learners' attitudes, behaviours, and

outcomes through experimental studies.

The Learner’s attitude was evaluated through semantic differential scales of 20 bipolar
adjectives with 482 participants and it was found that there exists a difference in learner’s
attitude towards online and offline methods of learning. Next, the e-learning platform was
designed and developed with seeded usability problems. Participants were invited in lab
experiments to undergo learning using the platform. During the usage of the e-learning
platform, Galvanic Skin Response (GSR) and behavioural data were collected, also before and
after samples of drawing skills were collected. The findings suggest that difficulty in the usage
of the e-learning platform directly affects the engagement levels of the participants and
learning outcomes from the e-learning exercise.

So far the models of e-learning evaluation have not explicitly argued for the need to evaluate
the quality of online learning platforms along with the learning content. The proposed
evaluation model in this thesis has been the first attempt reported in the literature.



The findings of this thesis have illustrated how the usability of the e-learning websites directly
affects the learning of the students from the website. The findings of this thesis have further
established the need to evaluate e-learning platforms differently than the existing learning

evaluation methods due to this dependence of learning about the learning media itself.

Keywords: e-learning, evaluation model, Information System Design (ISD), HCI, Usability, User

Experience Design.
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TS HECR & 3D SWHA & &g 3 AT AT ATdol-e R&T & e &9 anrd &
I g fadhed & ®U H I 31T § (Mason, 1998). Scie fRrem W snumia
ST UTSAshHI = B TR WR RI& fAe1 &= 1 YFard ol & forad urifiyes, areafiies
3R Ah-1a! FRI&T AT B, TGT 9 o THI IR WR AR fSoie die 3R favy
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% (Belas, 2017). 39 T 3 39 87 & Tifecy & 39 3R &1 it FifRd fhar g fas sifams
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&1 3R IR Ufaferar ATIR &1 TRaTaHT SRl 8, AT Weh™ & gaueHe Sward
BT 3fihad Bl 8, T8 T AT WehH IR Ued JAY 3R 39! TivRdar 3 guga 99y
Ug a1 & 9P Ufd M HI Mha- Il 8, Uels & GRM Ug did & SHdl Pl
AT § 3R 3id H UgH aral 3 1 URAT 3T Heich-] HRc! 6. 3P d18 Udldd Hisd
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T ST e,

Ug a1 & I9Y BT 3fidpad 482 TfaHIRal arel 20 ITUIR Tewifdesy & 1y Rfes
fEHIRTe W@ (GSR) gRT far mar 3R g8 urn T fF uers & Siharsy iR
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A gH are W & 9 R R fawRa fear man ufawfal & sud e
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WICHTH & AT & SR ledi-dh [&h- R SR TGN STeT ST fhan 14T, $9%
3{STdT TANT 9§ Ugd 9 ST | Uiyl o1 Sl 8 $RIadr & 754 Ht o1 foed Tu. @l o




T 3T s § AT wiew™ & stadra & it giRewal 3 iyl & 39 Wew™ &
afd Feb1a 3R 3 AT TRIREIRS & Fditell 1 GHTTAd fobar. snft a3 a1 Aised &
Ui & & B TER U ¥ d1d el b1 T A fb a1 dde & Iqry e aHi
RICHIR] B! TOERT &1 Jedid o 1 a1fet. 39 i & yxarfad geargH Afsd 39
f&=n & ugen v B,

39 iR & Wil g T@ifohd HRl § [ v g g AT daursey &1 YA daursed
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Animation

Attitude

Behaviour

Cell Animation

Cognitive Load

E-learning

GLOSSARY

Animation is a method of creating moving pictures through the
illusion of movement by a successive display of hand-drawn or
computer made images. The images could be 2 dimensional
(length and breadth on paper/screen) or 3 dimensional
(length, breadth and depth on paper/screen) thus giving the

name 2D and 3D animations.

A belief or feeling about something or someone. In the context
of learning, it is the predisposition towards the medium of
learning, like the predisposition towards e-learning, the person

mediated traditional learning, etc.

The way in which one reacts. In the context of e-learning, it is
the reactions towards the e-learning medium, the e-learning
content or any of the steps involves in the process of e-
learning.

Animators drawing by hand on the cell or acetate sheets,
multiple drawings for each frame of the animated movies and
feature-length film is known as Cell animation.

Cognitive load is the amount of working memory used. In the
context of e-learning, the working memory can be used by
either the content of the learning or the e-learning platform
itself.

E-learning or electronic learning is electronically mediated
learning where ‘E’ stands for ‘Electronic’. E-learning is an
overarching term for all different formats of learning where
electronics has a role. The usage of storage devices like CD,
DVD, VCD, cloud, etc., or audiovisual medium (multimedia)
internet, intranet, satellite broadcast, interactive TV, websites,

computer, tables, phones, etc. Literally, any electronic media



Gestalt Psychology

Human-Computer Interaction

Instructional Design

Interaction design

Learnability (usability)

Learnability (learning)

used in the process of delivery of learning comes under e-

learning.

A movement in psychology which studied perception in terms

of the ‘whole’ rather than its constituents.

Human-computer interaction or HCI in short, is the field of
study that studies how human interacts with computers and
how computers should be designed to match the human
capabilities and needs. In the context of e-learning, HCI
discipline and its theories would naturally become relevant
along with learning theories as the interaction with the
computer as well as the learning content together determine
the learning efficiency.

Instructional design is the process of planning, designing and
producing the learning content. Online courses, instructional
manuals, simulations, exercises developed for print or online,
web-based program or video tutorials, all come under
instructional design field.

Interaction design is the process of designing the interaction
between the human and computer. The focus of design could
be efficiency, visual delight, engagement, learnability etc.
depending upon the type of interface and the type of user.
Usability metrics include learnability along with efficiency,
effectiveness, ease of use tec. As one of the ways to measure
the usability of an interactive system. The ‘learnability’ aspect
of usability attempts to measure the design quality of the
interactive system because of which it can be learned easily by
the user.

In the context of learning, ‘learnability’ is about the quality of
the content because of which learning can happen easily. It is

about how to design the learning content such that it can

Xi



Learning Outcome

Offline learning

Online learning

Semantic Differential Scale

Skill

Tacit

facilitate better understanding, retention, and application of

the learned content.

Learning outcome is the end result of any course or training.
The learning outcome can be evaluated based on performance
of learning post-learning exercise and a difference between
pre-learning performance and post learning performance can
be used to assess the quality of the learning content and

learning media.

In this thesis, offline learning implies learning where no
electronic media is used. It is used to imply traditional,

instructor-led, classroom-based learning.

In this thesis, online learning implies learning where electronic
media is used. For experiments in this thesis, online learning
has been used to mean specifically learning through a live

website and not stored content on the computer.

Semantic Differential Scale is a seven-point rating scale used in
this thesis with bipolar adjectives on two ends of the scale. The
respondents mark any of the 7 markers on the scale showing
distance from the two opposite adjectives on two ends of the
scale. This scale has been used to measure the attitude of

learners towards the learning media.

Skill is the expertise to do some meaningful act of profession.
In this thesis for the experiments that validate the proposed e-
learning evaluation model, skill has been used to mean the
competency of delivering a sketch in proportion and scale by

the learner of the animation course.

Tacit means what can be understood without being stated.
Tacit knowledge forms a substantive part of the design
profession in general and animation design profession in
particular where a piece of knowledge is used during the

professional practice and is appreciated but cannot be

Xii



Usability

Usability Testing

User experience design

Visceral Reaction

Vocational Courses

explicitly stated or taught in theory. Often thus requiring the
need to learn by practice, reflection, and imbibing.

It is the quality of an interactive product because of which it is
fit to be used. Ease of use, efficiency, effectiveness,
learnability, and memorability are some of the parameters
that are used to measure usability.

Testing with the users of the interactive products like
websites, mobile phones etc. to understand the extent to
which the product is understood, easy to learn, easy to use,
etc. This testing of the ‘usability’ of the product determines the
fitness for use by the users of the product.

The process of designing for the experience of the users of a
product based on its interactivity, its emotional experience, its
aesthetics, etc. While usability focuses to match the cognitive
model of the user, the user experience aims to fulfil its
affective and aesthetic needs.

Visceral reaction is a gut feeling or an instinctive response to a
stimulus or an experience. An initial response towards the look
and feel of the e-learning website may influence the actual
learning behaviour and the learning outcomes of the learner.
Vocational courses refer to different forms of courses designed
to cater to specific needs of a career. Often the goal of a
vocational course is to prepare an individual to directly suit the
needs of industry. An example in the context of this thesis is
online animation courses which are created to meet the needs

of the growing demands of the animation industry.
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