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Abstract:

The mobile learning paradigm has significantly started
influencing the global education sector, the outcome of
which has reflected in the increased usage of mobile for
learning by the students for online classrooms. Further,
there is a need to better understand as well as individual
and contextual level factors which are related to students'
mobile usage in learning activities. Hence, it is imperative
to consider the usage of mobile with digital pedagogy. This
study explores individual and contextual predictors of
mobile usage among undergraduate students in the stream
of engineering. Learning intent is defined as the personal
importance that the students ascribe to use mobile for
online classes. The participants included are 1004
engineering undergraduates.The regression models has
been developed to examine the relationship between mobile
usage with respect to new proposed model of Mobile
Infographic Pedagogy (MIP).It is observed that the study
analysis depicts that the Learner centric is a more
significant parameter when mobile infographic pedagogy is
utilized. The model reported in this paper can easily be
applied by all the faculty members in any institution to help
the students improve their attention in the process of
teaching-learning.
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1. Introduction

Earlier, the distant education is a part of Desktop Computer
learning and systems are needed at all terminal places for
the users. When the e-Learning has become a subset of the
modern engineering classrooms, it is imperative that the
flow needs to be redesigned for better learning activity in
online mode. The entry of mobiles in the education sector
from the online classrooms to blended learning has
revolutionized the usage of data in shorter period by
bringing all the stakeholders close to one platform, the
mobile platform. The digital pedagogy is very important to
define and conceptualize the level of usage in the modern
online learning and with advent of mobile phone, the
importance of Mobile Infographic Pedagogy [MIP] would
be essential. It guides to personalised learning, ubiquitous
learning etc. Here, the Learner can be sitting at different
locations and the platform of mobile is used. The presence
of learner is verified in virtual mode irrespective of the
location and the only factor that is cared about is the
‘Mobile Data connection” which brings the unique features
like scalability, portability, and mobility. The changes in
learning from conventional to e-learning using mobile
phones have made far reaching changes to the way the
classes are held today. Consequently, the focus of this
paper is mostly on the mobile infographic pedagogy to
tackle different aspects of mobility and connectivity.

2. Related Works
A. e-Learning Intent

The learning intent is termed as the effort taken to address
the learning characteristics. A part of learning
characteristics of smart learning is an e-Learning Intent.
The efforts towards smart learning are highly situated and
authentic (Lias et.al., 2011).The components of smart
learning are responsiveness and adaptiveness to changing
learning situations, environments, and activities (Hwang
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et.al.,2014), (Yu et.al, 2016). The Self-goal directed,
learner creative centric and empowerment along with
collaboratives, interdependent and high socially oriented
scheme are also important smart learning factors (Kim
et.al.,2013),(Middletonet.al.,2015).High customization as
well as personalisation is also a part of the intent ( Hwang
et.al, 2014). The e-Learning is a form of logically
interactive and full dynamic oriented (Huang et.al, 2012).
Hence, the e-Learning platform can also be categorized as
platform based on seamless and oriented on contextual
(Scot et.al., 2014).

B. Self Confidence in Mobile usage

Studies have been carried out to perceive the relationship of
mobile phone usage pattern with self-esteem and loneliness
of students especially girls students (Azra Tabassum et.al.,
2018). The studies show that the girls with high mobile
usage pattern have reported less self-esteem and faced high
loneliness whereas the girls with low mobile usage have
reported more self-esteem and low loneliness. This model
referred from other models like the Problematic Use of
Mobile Phone (PUMP) Scale developed by Lisa J. Merlo,
Amanda M. Stone, and Alex Bibbey (2013).Consequently,
self confidence is an important attribute in the study of
mobile usage in e-learning platform and it can be measured
as a value for an outcome.

3. Methodology

The Fundamental parts of Digital pedagogy have been
explained in various forms and in which, the concept of
Technological Pedagogical Content Knowledge [TPCK] is
more formidable (Koheler and Mishra, 2016) and the
concept of its application includes other areas like
classroom products where e-learning is a very important
requirement (Radhakrishnan Nair et.al,. 2019).

With the advent of Mobile phone, the pedagogies have
been changed to mobility and suitability. It has potentially
disrupted the field of innovative learning schemes and
brought a paradigm shift in the Engineering Classes.

For sharing of e-Learning materials which are normally
done with hardcopy materials, the system uses new
templates by bringing higher education into the doorsteps
of Mobile based

The Digital Pedagogy is applied for mobile e-Learning and
it is known as the Mobile Infographic Pedagogy. Despite
many predictions, the use of mobile devices in Educational
Institutions has not been properly studied as per latest
trends. As a result, the new scheme of Mobile
Infographic pedagogy can be utilized at all places
including in online classrooms and labs.

The five important principle characteristics of Mobile
Infographic pedagogy are Location, Contextual, Learner

Centric, Collaborative and Dynamic Interaction. Based
on these characteristics, the study has focused on the
formation of research Questionnaire.

The Research Questionnaire is formed as shown in Tablel.

Tablel. Survey for Mobile Infographic Pedagogy

S:N Level Questionnaire

1 Input Rate the level of location and reliability of mobile
usage

[ Location and Reliability]

Rate the level of seamless and contextual
[ Seamless and Contextual]

Rate the level of Learner Centric Activity
[Learner Centric]

Rate the level of collaborative
[Level of Collaborative]

Rate the level of Interactive and dynamic
[Interactive and Dynamic]

2 Output Rate the level of mobile based learning
Confidence
[Mobile based learning confidence]

4. Experimental Analysis

Data collected in the form of survey from 1004 students
from first year, second year, third year and fourth year
engineering students of Kalasalingam Academy of
Research and Education. Figure 1 shows that among the
data collected, 62% respondents are males, and 38%
respondents are females.

From Figure 2, it is clear that 33% respondents are from
first year, 35% from second year, 22 % respondents from
third year and 10% from fourth year. For the study analysis,
Regression Analysis and Neuro Fuzzy Modelling, which is
a technique to model and investigate the relationship
between two or more variables, have been used.
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Gender Response

Male
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Fig 1. Gender Response

Student Repsonse
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Fig 2. Student Response

The statistical model is used for one of the predictions
among two and the other one is Neuro Fuzzy Model. The
Flow design of the study process is needed and hence, it is
categorized as shown in Figure 3.

Regression

Select the Best 3
Significant
Inputs

Neurofuzzy
Modelling

Fig 3. Flow of the proposed study

The Regression is used here for testing the data. The
Regression Technique is performed with Minitab. The
Regression Technique is performed as a form of predictive
modelling technique and it investigates the relationship
between dependent variable and independent variable. This
predictive model is utilized to understand 5 inputs and in
which, one of them is more significant in this study.

5. Results and Discussions

328

Initially, the regression is implemented for the input data as
referred in Table 1. Total Data obtained is 1004 and they
are placed in the regression model.

Regression Equation
Rate mobile based learning confidence
—0.00489 + 0.200432 Location and Realiability
+ 0.200190 Seamless and Contextual
+ 0.199673 Learner Centric
+ 0.200392 Collaborative
+ 0.203356 Interactive and Dynamic(1)
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Fig 4. Residual Plots for Rate Mobile based Learning Confidence

Table 2. Analysis of variance of Regression

S:No Parameters F Value VIF
1 Location and Reliability 49616.13 1.00
2 Seamless and Contextual 49926.63 1.01
3 Learner Centric 52833.90 1.00
4 Collaborative 51651.06 1.00
5 Interactive and Dynamic 49622.60 1.00

The R squared adjusted value for the analysis is 99.6%.
From Table 2, it can be noted that variance Inflation Factor
is less than 5 for all inputs parameters. Subsequently, it
means that there is absence of collinearity. Here, all have p
value as 0.00, and hence, the F Value is compared for the
inputs and the best three are selected. They are the best
among all from the tables and include Learner Centric >
Collaborative> Seamless and Contextual as shown in Table
2.

For further predictive study with the neuro fuzzy modelling,

the data of Learner Centric, Collaborative, and Seamless
and Contextual have been considered.
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Fig 5. Neuro Fuzzy Structure

Neuro fuzzy structure displays three input nodes on the left
side and the final predicted output on the right side. Bell
MF Function is used for creating Neuro-fuzzy structure and
three membership functions are used to represent each
input.

Fig 6. Training of the Neuro Fuzzy Prediction Model

Training data are 70% of the total data and the testing data
are taken as 20% whereas the reaming 10 % is dedicated
for checking data. Training is done with grid partition
method and after various trails; it is observed that
consistent results are obtained at the iteration of less than
60. Mean square error of 0.2 to 0.3 is observed in the run.

| GeneteFls. ||| TainWow ||| [ TestNow |

Fig 8. Plot of testing data

Fig 9.Plot of Checking data
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Fig 12.Seamless and Contextual,Collaborative versus Confidence
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Fig 10.Neuro Fuzzy Rule Editor for prediction

The fuzzy rules developed by the neuro fuzzy system are
shown and the sliders enable the prediction of output. The
Characteristics of the outcome are shown in 3D Model as
shown in Figures 11-13. Here, the input 1 is learner centric,
input 2 is seamless and contextual, input 3 is collaborative
and the output is confidence.
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Fig 11.Characteristics of Seamless and Contextual,Learner Centric versus
Confidence
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Fig 13, Learner Centric, Collaborative versus Confidence
6. Conclusion

All the parameters are found to be equally prominent in
influencing the confidence. Among this, most important
parameter is the learner centric. For the purpose of
developing the prediction model, a stepwise regression has
been carried out and the three major factors such as Learner
centric, Seamless and Contextual and Collaborative are
identified. Based on these three major factors, a neuro
fuzzy model has been developed. This prediction model
enables to study the changes in confidence of students
based on the three major factors. It is concluded that the
study analysis depicts that the Learner centric is more
significant parameter when mobile infographic pedagogy is
utilized. This prediction model would be helpful to other
institutes to study the behaviour and pattern of the student
confidence based on the parameters investigated.
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