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Abstract—Learning is a cognitive process that occurs either
in a formal or informal learning environment, by way of
adopting either formal or informal learning process. While
the significance of former has been widely accepted, later is
still researched and lacks relevant studies on its implications
for web-based learning, especially by way of instigating
learning motivation. This paper presents descriptive analy-
sis of learning motivation factors within (i) formal and in-
formal learning environments, and (ii) formal and informal
learning processes, and then examines their influence on
web-based learning by computing Pearson correlations. To
achieve study objectives, the paper discusses relevant litera-
ture and then conceptualizes a research model to be tested
through a survey based questionnaire. Formal learning
process is discussed with reference to learning activities as
promoted by formal learning institutes, while informal
learning process is examined by way of investigating learn-
ing motivation factors associated with (i) video-games, (ii)
social networking websites and (iii) motion-pictures. Results
illustrate interesting revelation of learning motivational
factors, particularly motivational factors associated with
informal learning environment and processes have been
found to have a statistically significant relationship with
web-based learning. The paper concludes implications of the
statistical findings for designing of cognitively engaging
web-based learning environments.

Index Terms—Formal Learning Process, Informal Learning
Process, Web-Based Learning, Learning Motivation Factors

I. INTRODUCTION

A process is an activity which takes place over time
and has a precise aim with respect to results to be
achieved [1]. Similarly, like any other process, learning is
also a process [2] which is inspired by different progres-
sions that take place in our brain. The learning process,
however, either takes place formally or informally. For-
mal Learning, as the name suggests, is regarded as formal
form of education which is provided by training institu-
tions, while informal learning takes place outside dedi-
cated learning environment and there is some doubt as to
whether the notion of informal learning is the most useful
way forward. Coffield [3] argues that informal learning
also needs to be seen as fundamental, necessary and valu-
able in its own right, which at times unswervingly sup-
ports in finding employment.

Within any learning process, how interaction takes
place is important because not only does it affects the
learning effectiveness, but also learner’s motivation; as
pointed out by Schuemer [4], “to be a successful learner,
learners must have a high degree of motivation”. Motiva-
tion to learn is strength of desire or a learning tempera-
ment that varies from one learner to another and in the
real world learners are motivated differently due to vari-
ety of cognitive and psychological factors influencing
different learning environment. Therefore, in this paper,
our research focus is to investigate motivational factors
that govern two learning environments namely; formal
and informal; by way of interacting with learners through
their respective processes, and to study their relationship
with web-based learning.

Il. LITERATURE REVIEW

This section provides a review of the literature deemed
relevant to the research objectives.

A. Formal and Informal Learning Environments

Learning environments are said to be constructivist in
nature and primarily responsible for keeping learners
adequately engaged by providing sufficient resources.
The four main components of a learning environment are
(a) an enabling context, (b) resources, (c) a set of tools,
and (d) scaffolds [5]. Thus, a learning environment, either
formal or informal is responsible for providing resources
to optimize learning. In case of formal learning process,
educational institutes or corporate organizations are re-
sponsible to ensure adequate infrastructure is in place.
While an informal learning environment is the one sup-
ported by a number of socio-economic, family and cul-
tural factors. In this paper we are examining formal and
informal learning environments in context of their respec-
tive learning processes. This is because learning occurs in
response to cognitive processes performed by human
brain [6] and the extent to which effective learning occurs
again varies from person to person and depends upon
learners’ mental capacities as well as on socio-cognitive
and environmental circumstances.

1) Formal Learning Process

Formal learning process is more planned in character-
istics and results from activities that are held within a
structured learning setting. Australian Education Council
[7] defines formal learning as: “learning typically pro-
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vided by education or training institutions”. It is organ-
ized and well-executed in terms of learning objectives
and also leads to certification at the end. Thus, formal
learning is a part of formal education system, which is
institutionalized and aims at providing knowledge as per
a designed curriculum. It is carried out mostly with a
specific place, time, theme, subject and goal.

2) Informal Learning Process

Informal learning process ([7], [8]) on the contrary, oc-
curs outside a dedicated learning environment and as a
result of activities and interests of individuals and groups.
There is no widely-accepted or recognized definition of
informal learning, however, according to Organization
for Economic Corporation & Development [9] informal
learning results from *“carrying out daily-work, family
and leisure related activities”. Therefore, contemporary
understanding of informal learning is that it happens
outside formal education system and does not lead to a
certified qualification [10].

Conlon [11] believes that informal learning tends to be
the outcome of incidental learning through everyday
experience. For example, surfing on the internet, indulg-
ing in online socializing activities, using different ICTs
devices & multimedia applications, exploring and enlarg-
ing experiences by enjoying flexibility to perform multi-
ple tasks are all related to self-directed learning. More-
over, it is interesting to note that learners may not neces-
sarily be aware of their learning experience in an informal
learning environment because it is a learning process
while not being aware of it.

Within informal learning process, leisure or entertain-
ment activities are of special interest for us because meas-
uring the rationale behind behavior of people, for doing
what they are doing, is a difficult task. However, at the
same time having an understanding of why people choose
to participate in leisure or entertainment activities could
help in explaining motivational factors behind, as there
are no obvious external forces compelling people to per-
form leisure activities [12]. Leisure activities are de-
scribed as non-work activities that are freely chosen
without compulsion to participate or without any pros-
pects of rewards.

Leisure activities can be either active or passive in na-
ture and learners can participate from playing physical
sports to participating in social activities and from watch-
ing television to playing games on the internet. The ques-
tion is, if these activities have any motivational impact,
positive or negative on learning? To answer this question,
we have narrowed down our research focus on computer
or video-games, social networking websites and motion-
pictures.

e Computer or Video-Games: Researchers have
found out that informal activities such as computer games
provide instructive benefits and there is substantiate evi-
dence that video-games may not motivate the players
intrinsically, but learners may be motivated to use them
for learning purposes [13]. Thus, computer and video
games have a strong role in today’s media-rich world.
This role has been acknowledged by researchers in the
past [14] which is present in informal learning by way of
simulations, role plays and quizzes. Computer and video
games offer a virtual play environment and follow set of
instructions to make players abide by the game rules. It

engages player by way of goal-setting, challenges, interac-
tion, story-telling and feed-back mechanism [15].

e Social Networking Websites: Pedagogical institu-
tions have resisted to the temptation and ever growing
influence of social networking websites on learners and
have considered them to be repulsive in nature. Until
recently, the same institutions had to accept the signifi-
cance of collaborative development and sharing which is
the main characteristic of social networking websites and
has enchanted the younger generation [16].

e Motion Pictures: A motion picture projects a series
of still pictures on the celluloid screen so as to create a
world of visual illusion and to engage viewer’s neural and
cognitive processes [17]. Likewise, moviemakers spend
millions of dollars to use formal and narrative devices for
acquiring and depicting creativity in their movies by way
of accurate timing of cuts, framing content in a shot, the
placement of objects in scene, directions to actors, music
sound and dialogs for narrating a story to viewers [18]
The purpose is to affect viewers emotionally and leave
memorable mark on their minds. Researchers have found
out that different genres of movies, for example historical
or period dramas, or science fictions can instigate produc-
tive discussion, enable intelligent questioning on part of
learners and enhance their visual processing and imagina-
tions, thus motivating them to learn [19].

B. Learning Motivation

Motivation is an emotion or a sense of feeling that cap-
tivates positive senses in our brain by employing extrinsic
and intrinsic factors. This eventually is responsible for
stimulating learning process. Today researchers are in-
creasingly interested in finding out factors that are critical
for enhancing or preventing learners’ involvement in a
learning environment [20] and one such factor is motiva-
tion. Learning is found to be the most effective when an
individual is ready to learn, or in other words, when one
wants to know something, without any compulsion or
extrinsic rewards. Therefore, study of motivation in in-
formal learning environments and processes is fundamen-
tal for this study.

Motivation theorists assume that all learned activities
or behaviors occur due to learning motivation. It is said
that ““a learned behavior will not occur unless it is ener-
gized” [21]. At the same time, motivation remains a ma-
jor area of concern among psychologists [22] who con-
tinue to probe into the question; “whether motivation is a
primary or secondary influence on behavior?”” Psycho-
logical research also distinguishes between intrinsic and
extrinsic motivation. Intrinsic motivation reflects activi-
ties undertaken by individuals for their own sake or for
personal interest. This means intrinsic motivation is what
is felt by an individual, when he/she is inspired by his/her
own attitudes, skills, and interests. Extrinsic motivation,
on the contrary, reflects activities undertaken for instru-
mental assessment or external reasons [23]. Motivation,
in short, energizes our behavior to achieve our set goals
[24].

Weller [25] suggests that learning environment is use-
ful in determining focus of the student's attention and on
what needs to be learned. Therefore, an effective learn-
ing environment would be the one that promotes learning
atmosphere, and favorable attitudes towards learning, and
at the same time, provides high levels of self-efficacy and
self-motivation [26]. Learning Motivation has been found
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to be the best predictor of student achievement in a study
that investigated factors influencing student achievement
in learning Japanese language through the medium of
satellite television [27].

In a web-based environment, motivation has a phe-
nomenal impact on the entire learning process. Research
has also shown that unless learners are not intrinsically
motivated, they are likely to have less constructive ex-
periences when interacting with e-learning systems [28].
Therefore, it is a fact now that learning motivation plays
an important role in web-based learning environment and
at time has accounted for more than one fourth of student
achievements, as reported by researchers at lowa State
University [29].

Unfortunately, within the study of instructional design-
ing learning motivation is often overlooked without real-
izing its core significance [30]. Any sophisticatedly de-
signed learning program or system either face-to-face or
web-based, will eventually fail, if learners are not moti-
vated to learn. Zvacek [30] argues to explore aspects of
instructional designing, beyond the cognitive domain
while Kurse [31] states that “without a desire to learn on
part of the student, retention is unlikely...”” It is, there-
fore, up to instructional designers to deliberate upon this
issue on a more serious note and strive to enhance learn-
ing motivation in learners, so they can master new skills
and transfer those skills back into their working environ-
ment [32].

After discussing significance of learning motivation for
web-based learning environments, we may now examine
learning motivation theories that are used in designing of
research constructs for the questionnaire.

e Moshinskie’s Learning Motivation Framework:
As discussed earlier, motivation is like a catalyst that
triggers learning process and research has proven that
when students are intrinsically motivated, they learn more
effectively. To support this argument, motivational
framework deemed relevant to our questionnaire is
Moshinskie’s learning motivation framework [33].
Moshinskie has identified two types of learners; one with
active behavior and second with passive behavior towards
learning. The active learners require very little extrinsic
motivation because they are intrinsically enough moti-
vated to perform learning tasks. While the passive learners
are required to be pushed at every stage of learning proc-
ess, as they seriously lack intrinsic motivation and need
more extrinsic motivation. Moshinskie’s model for learn-
ing motivation, therefore, depends heavily on collabora-
tive approaches for making learning effective and this
framework is useful in designing research constructs for
formal learning environment and process.

e Malone & Lepper’s Motivation Theory: This the-
ory provides valuable insight to motivational factors that
are exclusively associated with interactive learning in a
multimedia based environment [34]. According to this
theory; Challenge, Curiosity, Control & Fantasy are the
four important aspects required for ensuring cognitive
involvement of learners when they are exposed to a mul-
timedia based learning environment ([35],[36]).

I1l. RELATED STUDIES

Internationally, substantial research has been carried
out to investigate motivational factors associated with
formal learning environments, including web-based

learning. For instance, Hanrahan [20] conducted a survey
on the effect of learning environment factors on students'
motivation and learning. Wai-Ching Poon and colleagues
[37] conducted a study on Web-based learning (WBL)
environment in eight Malaysian universities and Tsai [38]
conducted a survey by developing a CILES-S scale to
investigate student preferences and learning motivation
factors towards Internet-based learning environments.
However, all the above referred studies have reconfirmed
the importance of motivation for learning environments
and focused primarily on formal learning environments,
including web-based learning.

Given the situation that highlights the gap in the litera-
ture with regards to investigating motivational factors
associated with formal and informal learning environ-
ments, and their influence upon web-based learning, this
is an important research area which has not been ade-
quately covered in existing studies. And to cover this
research gap, following research model is to be tested.

IV. RESEARCH MODEL AND HYPOTHESIS

Based on literature review, the following hypothesis is
to be tested as per the research model shown in figure 1.

A. Hypothesis

H1: Learning motivation factors of a formal learning
environment positively influence on web-based learning.

H2: Learning motivation factors of a formal learning
process positively influence on web-based learning.

H3: Learning motivation factors of an informal
learning environment have no influence on web-based
learning (null-hypothesis).

H4: Learning motivation factors for informal learn-
ing processes have no influence on web-based learning
(null-hypothesis).

Formal Learning | Hl* H3- 1 Informal Learning
Environments >  Web-Based [€ ] Environments
.y
H2+ et H4-
. Environments .
Formal Learning > l€«— Informal Learning

Process Process

Figure 1. Research Model

B. Research Constructs

The main and sub-constructs for our questionnaire
were developed after carrying out extensive literature
review (Table I).

Each construct included questions presented in a five-
point Likert mode, ranging from “strongly agree” to
“strongly disagree.” Respondents’ responses were scored
as: for the “strongly agree” response was assigned a score
of 5, while for the “strongly disagree” response was as-
signed a score of 1. Consequently, students gaining
higher scores in a certain scale showed stronger prefer-
ences toward the specific scale.

V. DATA ANALYSIS & FINDINGS

A. Sample

The questionnaire was distributed to a total number of
650 students enrolled currently in Pakistan based
Mohammad Ali Jinnah University and Malaysia based
Universiti Teknologi PETRONAS. Majority of the re-
spondents (78%) belonged to the department of computer
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TABLE I.
MAIN AND SUB-RESEARCH CONSTRUCTS

TABLE II.
CRONBACH'S ALPHA SCORE OF MAIN AND SUB-CONSTRUCTS

Formal Learning Environment

Access to technology and infrastructure, collaborative learning envi-
ronment, working flexibility, policy & regulations, management
information system, enabling learning environment.

Informal Learning Environment

Learning flexibility, socio-economic conditions, affordable infrastruc-
ture, privacy & concentration, ownership, encouraging policies,
cultural values, societal pressure, extrinsic motivation (family pres-
sure).

Formal Learning Process

Collaborative development & sharing environment, mastering skills
(technical, critical, problem-solving, transferable), realistic learning
approach, extrinsic motivation, self-efficacy, intrinsic motivation,
presence of instructor, better assessment, improved concentration,
effective feedback mechanism.

Informal Learning Process

Self-regulated environment, advance thinking
skills, enjoyment and pleasure, intense involve-
Video Games ment, problem-solving skills, interactivity,
winning satisfaction, goal setting, outcomes and
feedback

Intrinsically enjoyable, sense of real participa-
Social Net- tion, no extrinsic compulsion, blogging, creating
working Web- and sharing virtual objects, special interest news,
sites participating in collaborative projects, download-
ing (music, videos etc.), cognitive absorption

Well-executed shots, story & narration, adaptive
visual flow, music cognition, special effect
sequences, emotionally binding

Motion Pic-
tures

Web-Based Learning

Ease of use, interactivity, privacy & data storage, collaborative devel-
opment, effective assessment, responsive feedback, content manage-
ment, critical judgment, navigation system, multimedia components,
visual cognition, user control system

and information sciences or IT department of their re-
spective Universities, with sufficient knowledge and
background of web-based learning environments and
formal & informal learning processes. The response rate
of the questionnaire was 75 percent (487) of which, 473
responses were usable, as most items were adequately
answered.

B. Reliability Analysis

The reliability analysis of the entire construct was
computed, followed by the assessment of individual items
measuring the 5 main constructs and 3 sub-constructs
(Table II). Cronbach's alpha indicates how well a set of
items (or variables) measures a single uni-dimensional
latent construct. Cronbach's alpha is usually low, if the
data has multidimensional structures.

All research variables exceeded the acceptable stan-
dard of reliability analysis of 0.70 [39]. These statistical
results confirmed that the measurement scales used in this
study met the acceptable standard of reliability and rather
attained a high level of reliability.

C. Descriptive Analysis of Learning Motivation Factors
Associated with Formal & Informal Learning
Environments, and Formal & Informal Learning
Processes.

Motivational Factors for Formal Learning Environ-

ment (Table I11): Access to technology & infrastructure
factor received the highest mean score of 3.58 indicating

Main Construct Alpha (o)
Formal Learning Environment 0.81
Formal Learning Process 0.73
Informal Learning Environment 0.71
Informal Learning Process 0.74
Sub Construct — Video Games 0.78
Sub Construct - Social Networking Websites 0.71
Sub Construct - Motion Pictures 0.74
Web-based Learning Environment 0.82
TABLE Il

MEAN OF FORMAL LEARNING ENVIRONMENT MOTIVATIONAL FACTORS

Motivational Factors Mean
Access to technology and infrastructure 3.59
Collaborative learning environment 3.10
Working flexibility 2.86
Policy & regulations 3.38
Management information system 3.48
Enabling learning environment 3.30

Scale Mean Score: 3.30

Note: Means are determined by using a five-point Likert scale, from
strongly disagree (1) to strongly agree (5)

that learning motivation is directly effected by basic in-
frastructure, resource support and facilities provided by
the institution or organization. This includes learners’
adequate access to computers, internet and provision of
efficient internet speed, hardware and software support
etc.

This is followed by management’s information systems
which received second highest mean score of 3.48
suggesting that learning motivation is cultivated by the
environment. If practice of good governance is adopted at
the top level, and efficient management information
systems (with adequate ICTs) are included to provide
learning support systems than learners will experience
enhanced learning motivation.

Institutional policy and regulations also impact upon
learning motivation. This factor received the third highest
mean score of 3.38, indicating restrictions such as on
content downloading, installation of software, and lab
access after campus hours or on weekends are all major
learning motivation turn-offs. The initiatives taken by the
institutions for creating an enabling learning environment
also promote learning motivation among students (fourth
highest mean score of 3.30). This is followed by learning
motivation  induced by collaborative learning
environment (mean score 3.10).

Motivational Factors for Informal Learning Environ-
ment (Table 1V): The learning flexibility factor within
informal learning environments received the highest
mean score of 3.67. This suggests flexibility of learning
‘anywhere, anytime’ is a major learning initiator. This is
particularly true in case of web-based learning environ-
ments. The reason associated could be that learners ex-
perience more of intrinsic motivation when they enjoy
learning flexibility. This may be judged from the statisti-
cal fact that factor extrinsic motivation received the low-
est mean score of 2.53, justifying our claim that learning
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process, especially the self-directed one, is hindered un-
der pressure of any type either it comes from family or
from the institutions. Extrinsic motivation is regarded as
unfavorable as it tends to create doubt and anxiety in the
learning process. Unfavorable beliefs like these impede
the learning process because they direct the learners’
attention away from the learning activity itself, focusing
it instead on their low ability.

Furthermore, societal pressure factor is also closely re-
lated to extrinsic motivation, as it is imposed by the
community on learners. This factor also received a rela-
tively low mean score of 2.77 followed by the factor
cultural values which obtained a relatively higher mean
score of 3.21 than the factor societal pressure. This sug-
gests cultural norms and values, although a part of extrin-
sic motivation plays a significantly decisive role in for-
mation of a conducive learning environment and in de-
termining of learning activities uptake.

The prevailing socio-economic conditions also impact
upon learning motivation as this factor received a notable
second highest mean score of 3.44 followed by factor
affordable infrastructure with third highest mean score of
3.41 because availability and affordability of infrastruc-
ture and learning facilities promote learning environment.
Similarly, ownership factor received mean score of 3.30
indicating that if infrastructure is affordable and its own-
ership is within the means, it will surely promote learning
motivation among learners.

Motivational Factors for Formal Learning Process
(Table V): The motivational factors that govern formal
learning process obtained the highest scale mean score of
3.52. This suggests learners’ highest level of preferences
for formal learning processes.

Motivational factor collaborative development & shar-
ing environment received the highest mean score of 3.85,
suggesting that respondents felt it creates a positive im-
pact on classroom interaction and at the same time pro-
motes group-thinking. This also true in case of web-based
learning environment as it extensively applies collabora-
tive learning tools (e.g. email, message boards, real-time
chat, and audio-video conferencing) that can motivate
learning by promoting collaborative development, shar-
ing and group-thinking among learners.

The motivation to master skills received the second
highest mean score of 3.72. This suggests that learning
motivation is elicited, if learners’ believe their technical,
problem-solving, transferable and critical skills will be
enhanced and bring an overall improvement in their ex-
pertise. In other words, learners who believe that they
will never be able to complete the task successfully are
the once who no longer perceive a link between their
actions and positive outcomes. Therefore, consideration
may be given to such psychological aspects in instruc-
tional designing of learning environments where percep-
tions and actions of the learners are given due considera-
tions in order to make them experience the world in new
ways [40].

The factor realistic learning approach is perceptional
is nature, as it suggests respondents think formal learning
process is more practical or sensible. This factor received
the third highest mean score of 3.69. Our argument to this
statistical finding is that learners perceive formal learning
process to be more realistic when comparing with infor-
mal learning because they may not conveniently know

TABLE IV.
MEAN OF INFORMAL LEARNING ENVIRONMENT MOTIVATIONAL FAC-
TORS
Motivational Factors Mean
Learning flexibility 3.67
Socio-economic conditions 3.44
Affordable infrastructure 341
Privacy & Concentration 3.37
Ownership 3.30
Encouraging policies 3.28
Cultural values 3.21
Societal pressure 2.77
Extrinsic motivation (family pressure) 2.53

Scale Mean Score: 3.22

Note: Means are determined by using a five-point Likert scale, from

strongly disagree (1) to strongly agree (5)

TABLE V.
MEAN OF FORMAL LEARNING PROCESS MOTIVATIONAL FACTORS

Motivational Factors Mean
Collaborative development & sharing environment 3.85
Mastering skills (technical, critical, problem-solving etc.) 3.72
Realistic learning approach 3.69
Extrinsic motivation 3.64
Self-efficacy 3.51
Intrinsic motivation 3.47
Presence of instructors 3.42
Better assessment 3.36
Improved concentration 3.32
Effective feedback mechanism 3.26

Scale Mean Score: 3.52

Note: Means are determined by using a five-point Likert scale, from

strongly disagree (1) to strongly agree (5)

what to ask for unless they are not exposed to the true
potential of informal learning process and environment
[41].

Similarly, extrinsic motivation (appraisal, reward, pun-
ishment) within formal learning received a notable fourth
highest mean score of 3.64, while the same factor re-
ceived the lowest mean score of 2.53 in informal learning
environments. The rational behind is that formal learning
process takes place in a dedicated learning environment,
follows a strict schedule, assessment and reporting.
Therefore, psychologically learners feel under pressure to
perform better both individually and also from their peers
due to constant comparisons. This aspect tends to dimin-
ish in an informal learning setup and becomes a major
learning motivation turn-off. On the contrary, factors
associated with intrinsic motivation within the formal
learning process received the mean score of 3.47 which is
particularly lesser than that of extrinsic motivation factors
within the same process. As per Moshinskie’s model for
learning motivation, an activity is intrinsically motivating
if external rewards, pressure and appraisal are not neces-
sary for learners to initiate and continue that activity. This
suggests that extrinsic motivational factors have a com-
paratively imperative role in formal learning process
because learners crave for performance appraisal. The
other side of this finding is that intrinsic motivation is
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comparatively less significant in a formal learning proc-
ess, which may ultimately lead to mental anxiety and
learning frustration among learners. This may eventually
pave the way to poor performance and cognitive disen-
gagement of learners in a learning environment.

The motivational factor self-efficacy received the fifth
highest mean score of 3.51 ascertaining the fact that if
learners have higher self-efficacy beliefs or opinions
about themselves in relation to performing a learning task
they are likely to experience enhanced learning motiva-
tion. For example, during formal learning process if
learning activities are designed creatively using con-
structed models, simulations, visual graphics, and videos,
then not only the subject-related performance of the stu-
dents will improve due to higher concentration or atten-
tion level but at the same time they will experience self
efficacy.

Presence of instructor factor promotes learning moti-
vation due to the presence-of-mind effect and also has
extrinsic motivation characteristics. This factor received a
moderate high mean score of 3.42. It is because learners
are compelled to experience learning motivation when
actual demonstration takes place right in front of their
eyes. This aspect is missing in an informal learning set-
ting. However in case of web-based learning this effect
can be attained by keeping learners cognitively engaged
through web-based instructions, content material, learn-
ing activities and tasks.

Motivational Factors for Informal Learning Process
(Table VI): Informal learning process was extensively
covered in the questionnaire and three sub-sections were
exclusively designed and dedicated to motivation factors
associated with learning from (i) video-games, (ii) social
networking web-sites and (iii) motion-pictures.

Video-Games: Being ‘in control’ as suggested by
Malone & Lepper’s motivational theory makes a learning
environment fascinating and captivating, that is why
factor self-regulated environment received the highest
mean score of 3.78. This is because self-regulated learn-
ing revolves around strategies for performing active men-
tal processes, and video-games are designed as such to
keep players actively engaged and in control of the situa-
tion.

This is followed by a very closely related factor intense
involvement, second highest mean score 3.63. Intense
involvement indicates the extent to which players are able
to relate and engage themselves in a playing environment.
This involvement also leads to the development of per-
sonal association with the characters in game, due to
interactive simulations of the game play. That is why
factor interactivity has received the third highest mean
score 3.61. This also indicates Malone & Lepper’s moti-
vational component fantasy is an influential technique
which miraculously works in simulation-based learning
environments.

Video games are designed with clear-set defined objec-
tives. This is for players to set targets for themselves and
to be more passionately involved in the game-play. The
motivation factor goal setting received a notable fourth
highest mean score of 3.52, suggesting that learning oc-
curs more passionately if the objectives of the study are
precisely defined and well-executed within the instruc-
tional designing of learning environment.

TABLE VI.
MEAN OF INFORMAL LEARNING PROCESS MOTIVATIONAL FACTORS

Motivational Factors Mean
Video Games
Self-regulated environment 3.78
Advance thinking skills 3.43
Enjoyment and pleasure 3.47
Intense involvement 3.63
Problem-solving skills 341
Interactivity 3.61
Winning satisfaction 3.09
Goal setting 3.52
Outcomes and feedback 3.20
Scale Mean Score: 3.46
Social Networking Websites
Intrinsically enjoyable 3.79
Sense of real participation 3.56
No extrinsic compulsion 3.26
Blogging 3.31
Creating and sharing virtual objects 3.63
Special interest news 3.09
Participating in collaborative projects 3.74
Downloading (music, videos etc.) 3.22
Cognitive absorption 3.81
Scale Mean Score: 3.49
Motion Pictures
Well-executed shots 3.37
Story & narration 3.40
Adaptive visual flow 3.62
Music cognition 3.30
Special effect sequences 3.25
Emotional bonding 3.22

Scale Mean Score: 3.36

Note: Means are determined by using a five-point Likert scale, from

strongly disagree (1) to strongly agree (5)

The motivation factor enjoyment and pleasure (fifth
highest mean score 3.47) is psychological in nature and is
related to the fun and amusement part of the games which
is generated by way of including curiosity and challenge
components in the games, as suggested by Malone &
Lepper.

Games which are either action-packed or strategy ori-
ented, inculcate traits of planning and execution in play-
ers and tend to promote learning motivation by way of
advance thinking skills (mean score 3.43). This factor
has been very closely followed by factor problem-solving
skills (mean score 3.41). This is also in line with Malone
& Lepper’s motivational theory where component chal-
lenge suggests that activities must not be either too easy
or too difficult.

Social Networking Websites: The factor cognitive ab-
sorption obtained the highest mean score of 3.81, as so-
cial networking websites have become very effective for
establishing relationships in social context. Learners
engage themselves in socializing activities due to intrin-
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sic motivation that is why this factor received second
highest mean score of 3.79. The motivation factor, par-
ticipating in collaborative projects received the third
highest mean score of 3.74. This indicates that virtual or
online communities, support learning by way of collabo-
rative development and sharing, which is also one of the
key motivators in formal learning environments. This is
further justified from the statistical fact that factor creat-
ing and sharing virtual objects has attained a notable
third highest mean score of 3.63. Factor sense of real
participation received fourth highest mean score of 3.56.
This indicates, online virtual communities provide en-
gagement with realistic task approach and participants
feel they are actually performing activities, for example
when leaving comments, updating statuses, uploading
pictures, participating in discussions or blogging.

Motion Pictures: The factor, adaptive visual flow ob-
tained the highest mean score of 3.62. This indicates that
viewers tend to lose viewing attention when over-lapping
or poorly-edited displays are presented to them. This is an
important factor which in technical terms refers to the
visual momentum created by motion-pictures. Visual
Momentum is a designing technique used for cognitively
integrating information across displays [42]. This is fol-
lowed by factor story or narration (second highest mean
score 3.40). Movies tend to keep viewers engaged by way
of adaptive visual screen play and narration. This factor
technically refers to effectiveness of script which is in the
form of speech and video.

The next factor gaining third highest mean score is
well-executed shots (mean score 3.37). This refers to
effective framing of content in a shot. This is also sugges-
tive that in order to grab visual attention of viewers, ef-
fective designing and placement of the content is very
critical.

Music makes motion-pictures a great treat for our sen-
sory senses especially emotions, and the factor Music
Cognition received a notable fourth highest mean score of
3.30. This suggests that background music, songs and
musical effects, which vary as per the requirements of the
scene, make motion pictures cognitively engaging for
viewers.

The special effect sequences received a mean score of
3.25 slightly higher than the factor emotional bonding
mean score 3.22. The special effect sequences are
thought-provoking and at times make viewers sit at the
edge of their seats when they are being executed on the
big screen. These special effect sequences are created by
way of simulation and generating curiosity which is again
in line with Malone & Lepper’s motivational framework.

Motivational Factors for Web-Based Learning (Table
VII): Respondents indicated high inclination towards the
motivational factors that encourage web-based learning,
as the total average mean score of all the factors is above
the value of 3.

The motivational factor content management received
the highest mean score of 3.78 followed by the factor
navigation system (second highest mean score 3.73). This
indicates that learning friendly navigation system tend to
make web-based learning motivating because it makes
browsing, and searching a lot more easier. Learners can
quickly access the information desired and manage their
content for learning purposes.

TABLE VII.
MEAN OF WEB-BASED LEARNING ENVIRONMENT MOTIVATIONAL
FACTORS
Motivational Factors Mean
Ease of use 3.02
Interactivity 3.69
Privacy & data storage 3.43
Collaborative development 3.57
Effective assessment 3.46
Responsive feedback 3.63
Content management 3.78
Critical judgment 3.48
Navigation system 3.73
Multimedia components 3.13
Visual cognition 3.67
User control system 3.52
Scale Mean Score: 3.51

The factor interactivity received third highest mean
score of 3.69, suggesting that appliance of methodologies
such as drill, hypermedia, simulation, games, tools etc.
make web-based learning interactive and indulges learn-
ers in the learning process by way of motivation them.
This factor is very closely followed by factor visual cog-
nition which received fourth highest mean score of 3.67.
Visual cognition is related to the visual layout of the web-
based learning environment and how it tends to instigate
learning motivation.

The factor responsive feedback obtained moderately
high mean score of 3.63 (fifth highest). This is an impor-
tant factor, as it also distinguishes face-to-face learning
from web-based learning. The factor collaborative devel-
opment received a mean score of 3.57 ascertaining the
fact that learning becomes more interactive, fun and ex-
citing when it occurs not only through material or content
but also through community of participating learners
using chat, threaded discussion, whiteboards etc. Learn-
ing motivation occurs when students are able to engage
themselves in discussions on diverse topics with facilita-
tors and peers.

The factor user controls obtained mean score of 3.52
followed by the factor critical judgment mean score of
3.48. This indicates that learners are inclined towards
making sense of novel learning situations in a web-based
learning environment by referring to their motivational
beliefs. Motivational beliefs refer to the opinions, judg-
ments and reflective thinking of the learners on or about
objects, events or subject-matter domains.

It is interesting to note that factor ease of use obtained
relatively a low mean score of 3.02. This indicates learn-
ers are moderately less motivated by the usage ease of
web-based learning environments. The reason may be
that if learners are adequately and cognitively kept en-
gaged by web-based learning environment, then issues
concerning usage-complexity of the learning environment
are of lesser importance to them.
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D. Hypothesis Testing

H1: Learning motivation factors for formal learn-
ing environment positively influence on web-based
learning.

It has been found out that learning motivation factors
influence upon web-based learning, as the relationship
has been found to be significant at p < 0.01 level, with r =
0.280. Hence the research hypothesis is accepted.

H2: Learning motivation factors of a formal
learning process positively influence on web-based
learning.

The result indicates that learning motivation factors for
formal learning process have a statistically significant
relationship with web-based learning at p < 0.01 level,
with r = 0.505. Hence the research hypothesis is accepted.

H3: Learning motivation factors for informal
learning environment have no influence on web-based
learning (null-hypothesis).

The correlation coefficient between learning motiva-
tion factors for informal learning environment has been
found to have a statistically significant relationship with
web-based learning at p < 0.05 level, with r = 0.149.
Therefore, null-hypothesis is rejected.

H4: Learning motivation factors for informal
learning processes have no influence on web-based
learning (null-hypothesis).

The correlation coefficient between learning motiva-
tion factors for informal learning processes have been
found to have a statistically significant relationship with
web-based learning at p < 0.01 level, with r = 0.408.
Therefore, null-hypothesis is rejected.

TABLE VIII.
PEARSON CORRELATION COEFFICIENTS BETWEEN WEB-BASED LEARN-
ING AND MOTIVATIONAL FACTORS FOR FORMAL AND INFORMAL
LEARNING ENVIRONMENTS AND PROCESSES

Facors Wb B Leam- S
Formal Learning Environment 0.280 0.000 **
Formal Learning Process 0.505 0.000 **
:Tr:;ﬁ;mal Learning Environ- 0.149 0020 *
Informal Learning Process 0.408 0.002 **

**denotes significance at the p < 0.01

*denotes significance at the p < 0.05

Note: Means are determined by using a five-point Likert scale, from
strongly disagree (1) to strongly agree (5)

VI. CONCLUSION

In order to motivate learners for taking active part in
any learning process, either formal or informal, authentic
contexts are indispensable. And to help learners under-
stand intricate problems and subject matters, extensive
resources are required, which are provided by formal and
informal learning environments. Our first research objec-
tive was to investigate motivation factors associated with
these (a) environments, in terms of providing resources to
learners and (b) processes, in terms of making them effi-
cient learners.

The study concludes that factors such as provision of
technology and infrastructure, management information
systems, enabling and collaborative learning environment

are prevalent motivational factors that inspire learning
motivation in formal learning environments, such as
educational institutions or corporate organizations. While,
factors such as learning flexibility, socio-economic condi-
tions, affordable infrastructure, privacy & concentration,
ownership, and cultural values are leading factors that
inspire motivation in an informal learning environment.
Similarly, within formal learning process, respondents
indicated their highest inclination towards learning moti-
vation factors such as collaborative development & shar-
ing, extrinsic motivation, mastering skills and self-
efficacy. While within informal learning processes the
motivational aspects of self regulated learning, advance
thinking skills, enjoyment and pleasure, participation in
collaborative projects, cognitive absorption, adaptive
visual flow, visual and musical cognition were the top-
rated factors that inspired learning motivation within
informal learning processes. Another important finding of
this study was that extrinsic motivation is a powerful
learning promoter in a formal learning setup. While
within informal learning setup, extrinsic motivation tends
to lose its impact and intrinsic motivational factors be-
come better motivators for learning.

Our second research objective was to investigate influ-
ence of learning motivation factors, as identified in re-
search objective 1, on web-based learning. This objective
was achieved by way of computing Pearson correlation
coefficients. The study concludes that motivational fac-
tors associated with formal learning environments and
process positively influence upon web-based learning. As
for informal learning environments and processes, it was
hypothesized that motivational factors associated with
them have no influence on web-based learning (null-
hypothesis). However our results showed that motiva-
tional factors associated with informal learning environ-
ment and processes have a statistically significant rela-
tionship with web-based learning, thus rejecting the null
hypothesis.

This, therefore, indicates that learning is no longer a
stagnant process, which used to be dependent on prede-
termined conditions earlier. It has rather adopted a more
vibrant mode and can occur under any environment,
provided learners are able to engage themselves construc-
tively for building their knowledge base. Informal learn-
ing is predominantly lead by intrinsic motivational fac-
tors, as there are no obvious compulsions on learners to
perform learning activities in an informal learning setup.
The study therefore concludes that informal learning
processes have implications for designing of cognitively
engaging web-based learning environments. For exam-
ple, learning motivation factors associated with social
networking websites tend to promote networking by way
of informal socializing activities. Networking is also an
important aspect of web-based learning environment and
it can occur by way of interacting with experts, bloggers,
peers and limitless sources of information online. Like-
wise, when learners contribute to online discussions and
message boards, they are involved in an active learning
process where they realize importance of making valu-
able contribution which is viewed by relatively a larger
number of online communities, thus making them re-
sponsible learners too.

Similarly in motion pictures, visual flow of informa-

tion followed by narration or story telling keeps the view-
ers cognitively engaged. Especially when the story is
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reproduced in conjunction with auditory and visual me-
chanics, the viewers are fully absorbed in the screen-play.
This aspect of motion-pictures has implications for web-
based learning environments by way of improving de-
signing techniques for sustaining visual momentum.
Similarly in motion pictures framing of scenes indicate
framing of content in scenes. This approach is related to
the concept of closure in designing of interfaces and can
be useful in designing of content for multimedia based
instructional material. By implementing the concept of
closure and progressive disclosure, learners will not be
over-whelmed by the amount of information presented to
them and will be in a position to organize information as
per their learning interests.

Video-games are ideally suited for designing of self-
regulated environments, which is also an important aspect
of web-based learning. The said environment becomes
self-regulated by way of incorporating learning motiva-
tion factors such as challenge, control, fantasy and curios-
ity as suggested by Malone and Lepper in their frame-
work.

This study, therefore, concludes learning motivation
factors for informal learning environment and processes
are equally significant for designing of cognitively engag-
ing web-based learning environments, as they tend to
provide a more creative medium for engaging learners
and have tendencies to incorporate imaginative and crea-
tive innovations in designing of web-based learning envi-
ronments.
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