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Abstract

Engineering education is so complex to understand when
teaching by teacher face-to-face (F2F) with the students in
conventional education system. To overcome this problem of
conventional teaching of engineering education we demonstrate
architecture of blended learning (BL) that helps learners to bring
their experiences and ideas to the intellectual conversion.
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1. Introduction

Blended learning approach for engineering education
system enriched the learners learning capacity than
traditional learning system. This paper suggest a cost-
effective architecture to transform existing learning spaces
into effective spaces that enable better learning and
collaboration, given the resource limits of a university
setting. A cost-effective infrastructure needs for building
ubiquitous collaborative learning spaces. It uses techniques
from the Semantic Web and ubiquitous computing to build
a learner-centric service-based architecture to transform
existing traditional learning spaces (e.g., classrooms,
computer labs, meeting rooms, and hallways) into
intelligent ambient learning environments. This is achieved
by blending a number of inexpensive technologies which
are optimally configured to provide services that can
perceive a learners’ location and schedule, identify current
learning activity, recommend learning resources, and
enable effective real-time collaboration and resource
sharing between learners and their instructors [1]. This
paper suggests a cost-effective architecture to transform
existing learning spaces into effective spaces that enable
better learning and collaboration, given the resource limits
of a university setting. Interaction analysis can help
understand the practice and development of Self-Regulated
Learning (SRL) in Virtual Learning Communities (VLCs).
To this end, a set of SRL indicators is proposed to spot

clues of self-regulated events within students’ messages [2].

Practical experiences acquired in design, realization and
implementation of interactive e-learning project located on
the educational portal for students called "eLearn central”.
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This portal is permanently being used in the distance and
blended learning at Slovak University of Technology
University, in the popularization of Science and
Technology between kids and young people and for team
work in everyday business life [3]. Over the past decade,
online learning has become an increasingly popular option
among post secondary students. Yet the higher education
community still regards fully online courses with some
ambivalence, perhaps due to the mixed results of a large (if
not necessarily rigorous) body of research literature. On
the one hand, research suggests that students who complete
online courses learn as much as those in face-to-face
instruction earn equivalent grades, and are equally satisfied
[4]. On the other hand, online students’ are less likely to
complete their courses [5]. Online learning adaptation
which contains five aspects: online learning environment,
online learning motivation, online learning mode, online
learning ability, online learning efficacy and achievement.
The research takes the example of Guangxi University
undergraduates to survey online learning adaptation. The
results show that the total level of college students' online
learning adaptation was relatively low [6]. In many cases,
student learning outcomes in online courses are superior to
those in traditional face-to-face courses [7]. To address the
issue of quality assurance and online teaching and learning
the authors are looking at a two phase process, the first of
which is the development often initial audit tool examining
online technical aspects followed by the collaborative
development of a peer review process centered on
pedagogical issues [8].

2. What is Blended Learning

Blended learning is a formal education program in which a
student learns at least in part through online delivery of
content and instruction with some element of student
control over time, place, path, and/or pace. While still
attending a “brick-and-mortar” school structure, face-to-
face classroom methods is combined with computer-
mediated activities. Proponents of blending learning cite
the opportunity for data collection and customization of
instruction and assessment as two major benefits of this
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approach. Schools with blended learning models may also
choose to reallocate resources to boost student
achievement outcomes [9]. Blended learning as a formal
education program in which a student learns at least in part
through online learning, with some element of student
control over time, place, path, and/or pace; at least in part
in a supervised brick-and-mortar location away from
home; and the modalities along each student’s learning
path within a course or subject are connected to provide an
integrated learning experience [10].

3. Background and Related Work

As mobile and wireless technology rapidly advances, new
physical and virtual learning spaces are changing the way
learner’s access and share resources, acquire knowledge,
and interact and collaborate with each other. In these
modern ubiquitous learning spaces, technology can move
beyond the relatively predictable wired classroom
computers and dissonant presentation systems. Learning
technology expands to include diverse embedded sensors,
wireless instructional devices such as handheld computers,
and a variety of interconnected technologies. These
platform advancements pave the way for context awareness,
ubiquitous computing, and semantic web technologies to
create  innovative  learning  interactions.  These
enhancements allow learning to expand beyond the
classroom to labs, field-trip locations, meeting rooms, and
even hallways and study areas. Thus, offering various
cooperative learning opportunities, enabling a higher level
of reasoning, a deeper level of understanding, a greater
motivation to learn, and greater social competencies [11].
With all these concerns, designing ubiquitous collaborative
learning spaces becomes a complex and challenging task
that involves many computational and learning paradigms.
This paper proposes a solution to some of these challenges,
in particular, those related to context perception and
management of learner/activity mobility, social and
intellectual interactions, and seamless knowledge
dissemination and sharing. Before addressing these
challenges, we first survey some of the ubiquitous learning
systems reported in the literature. There are many existing
technologies that have the potential to be developed into
powerful learning enhancement tools [12, 13, 14, 15, 16,
17]. The uClassroom [18] project is a more modern
ubiquitous computing environment that is designed for
school applications, created at Nagoya University of Japan.
It uses context to provide optimized -educational
information via a web interface. While uClassroom
mentions location data as part of its context awareness, it is
not intended to provide any potential system for attaining
this location information. Additionally, it does not involve
the communication between individual systems, limiting

potential applications in collaborative and peer-to-peer
situations. KERIS, a leading e-learning organization in
Korea, has developed a ubiquitous smart classroom
environment called uClass [19]. Most of the references that
have mentioned in this paper describe about the e-learning
based education system where they have told about the
learning process through only web services. Reference [1]
mentioned only about the learning spaces. They described
about the spaces of classroom, computers lab, meeting
room and hallways and existing research going on blended
learning through mobile based services. But these papers
don’t mention that how the blended learning approach can
be applied in the class-room of engineering education? Our
proposed idea has mentioned the blended learning
approach that combines both F2F interaction and online
services through our website. Since it is regulated by
teacher so its importance not negligible and also analyzed
the percentage of blended learning components that helps
to make interesting lecture.

4. Case Studies

To analysis the different engineering courses on the basis
of BL we have divided our academic educational system
into three categories, such as Arts, Science and Commerce.
Under these categories the different subjects (we have
analyzed only five subjects) are compared with BL
approach by the help of teachers and students. This
comparison was done on the basis of how a teacher makes
lecture interactive with the help of BL components and
how students understand a lecture easily. Here MR
represents Maximum required and LR represents less
required.

Table 1. Necessity of Blended Learning in Different Courses Under
Three Disciplines
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Since traditional learning approach cannot make lecture
interactive especially in the discipline of engineering, it is
quite impossible to accurately understand the engineering
subjects. So we have performed a survey on the ICT
discipline of engineering categories with the interviewing
of teachers and students. In this table we find that every
subject of ICT discipline mostly required BL components
to present and understand a subject.

Table 2. Necessity of Blended Learning in Different Subjects of ICT

Disciplines
= =
¥ | 2 g
i = B [~=}
Subject B E & - Z
B |8 £ 2|2 | 2
2 o &= - = =
Algoritham IR | ME | ME ME | LR
Microprocessor ME | IR | MR ME | LE
Operating System IR [ ME [ MR IR
Data Structire IR | IR | MR | MR | ME | LR
Database IR | MRE | MR ik
Distributed System | LR | ME | MR DME
Graphics IR | ME | ME IE
Axtificial ME | ME | LE IR | ME
Intelligence
Computer IR | MR MR
Architecture
Networking IR | LR | MR ME | LR
Telecormrmumication | & | ME | ME IR | LE

Above table were the engineering categories of ICT
discipline. There without BL, subject lecture cannot make
interactive to the classroom. From Table-2 and Table-3 we
have concluded that the engineering discipline of different
departments needs BL approach to presents the class
lectures effectively. So traditional learning cannot ensure
the possibility of learning capability successfully that
already done by our BL approach.

Table 3. Comparison of Different Engineering Discipline on the Basis of
Blended Learning

z E
Engineering g E =
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5. Methodology

A. Self Regulated Learning (SRL):

SRL helps to the students to improve in engineering
education which is cumulative with blended learning. It
also guides the student’s abilities to plan, monitor, and
evaluate their own learning process; these can be
investigated by spotting the learner’s active contribution
to: choosing learning objectives and contents; working out
or adapting learning strategies; suitably configuring the
learning environment; evaluating learning results by
comparing one’s outcomes with the outcomes of peers and
with models possibly provided.

A. Blended Learning for Engineering (BLE):

(F2F+ EL +FFT + AD + VD + WE)
= Total NaEL Components
Flar) = 2= 20
F2F-> face-to-face, EL-> e-Learning, PPT—>Presentation,
AD-> Audio, VD-> Video, WB-> Whiteboard, BL->
Blended Learning
We have identified an equation to find out the required
percentages of blended learning approach on the different
discipline of our education system. From the above
discussion we find that the following tables percentage
ratio of blended learning. Where engineering disciplines
are required 78% our approach of Blended learning.

10094

10094

Table 4. Percentages of BL approach
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6. Website Development

We have developed a programming tutorial site in Bangla
using ASP.NET4.5 MVC4, Entity Framework and Razor
view engine and uploaded it on the internet [10].We have
developed it to give tutorials on different programming
languages so that Bangladeshi students can easily
understand the programming problems, get ideas about the
problems, generate ideas and implement it in the program
[20].
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Figure 1. Bangla programming website

7. Data Collection Based on Learning Process
and Experiences

We did a survey on the 2nd and 4th semester students of
PSTU, CSE on the basis of BL. We provided
programming related tutorials to both 2nd and 4th semester
students. Video and text-image-animation based tutorials
were provided to the students that distributed into two
ways. We divided the students into two categories. i) The
students whose are going to learn JAVA programming and
ii) The students whose already learned JAVA
programming.

Firstly video tutorials then text-image-animation were
given to the 2nd semester and secondly text-image-
animation then video tutorials were given to the 4th
semester students. Both levels of student were prefer to
video than text-image-animation based tutorial for
understanding programming like Java, C/C++. This
process was completed by our developed website and also
given opportunity to collaboratively learn through social
site or group discussion before the class lecture day. They
practiced the lecture topic and come to the class room

where teacher and students discussed F2F with one another.

As a result, the students could be able to giving response
quickly and they had understood the lecture topics easily.
So idea’s identified by F2F interaction of teachers and
students in the class room. Problems they faced and solved
the problems. Then we tried to find new ideas related to
the problems and what can be the solution of those
problems. After solving the problems we collected an
online survey [21]. Answers of the questionnaire from the
respondents are represented by different chart in the
following sub-sections. In our survey we selected 100
participants. From the participants both of 2nd Semester
and 4th Semester were 50%. They were divided into two
groups and attended in two categories. We took the survey
in two different times from two groups.

What kind of tutorial is easy to understand?

u Text, image and animations  ® Video

7%

Figure 3. Pie chart of answer of the question

From the above chart we have found that participants can
easily understand any problems from video tutorial than
website textual format. Only 7% like to see text, image and
animation related tutorials.

What was the opinion about tutorial?

80%
70%
60%
50%
40%
30%
20%
10%

nwas Videols the better  Nolimitation
technique

Readin gt xtwas More animation  Explan
wasneedd not rich

Figure 4. Column chart of answer of the question

We divided our total sample into 5 categories based on
tutorial pattern and they have given their opinion where-
10% reading text don’t like, 3% need to more animation,
14% explanation was not rich, video is better technique
and 4% no limitations.

8. Experimental Result

Which one is better technique for your
learning?

B Academic

B Our technique

Figure 6. Pie chart of answer of the question

Hopefully, 78% students supported our teaching technique
and only 22% students told that the academic learning
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technique is better. So we have found a positive sign for
our research.

8. Proposed Idea

Face to face teaching system in the class room with only
white board and marker cannot make interactive lecture
first time of any subject. In engineering discipline’s most
of the students cannot get more attention to the class
lecture because of traditional learning system. To improve
the teaching and learning of traditional learning system we
have proposed that the teachers’ will upload his/her
lecture/tutorial with video, audio, presentation or other
related resource of a lecture in the university website
before the class day. The students will download these
resources and see it first then read the text
lectures/tutorials; they also share this lecture with group
through social media or other process so that they will be
more able to understand about topics. After acquisition
knowledge on that topic, students will come to the class
room. On the next day the teacher and students can discuss
with the topic and then the students can ask questions,
provide their ideas easily. Therefore the class can be more
effective than the traditional

teaching system. This blended learning (BL) approach is
indispensable now in the engineering institutions for better
understanding in engineering education.

9. Architecture and System Design of Blended
Learning

To alleviate the traditional teaching problem of
engineering subjects we demonstrate a architecture of
blended learning that helps learners to bring their
experiences and ideas to the intellectual conversion, the
understanding of the other participants is enriched,
resulting in active learning. According to our developed
system, at first student will download lecture from the
website before the class day and after group studying in
any location through different online/offline process they
will come to the class room on the next day. Teacher and
students will discuss about that topic of lecture in the class
room through multimedia presentation. Consequently they
will able to solve the problem easily and getting attention
to the class lecture. Then their idea and implementation
will upload to the university server. This process is the
continuous process.

Student

1

Group Discussion/
Online or Social Media

[ Classroom H Teacher

i

Problem solving and idea
generating

Knowledge acquisition

Figure 7. System design of BL for Engineering Education

10. Conclusion

Technology enhances learning capabilities of learners by
our proposed work. Blended learning approach helps to
understand engineering subject at easier fashion. Our
approach can be easily configured to any institutions with
existing infrastructure of a class room and also helps to
make interactive class lecture content.
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