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TECHNOLOGY ENABLED FLIPPED CLASSROOM TOOLS AND
METHODOLOGIES

ZORAN ZDRAVEV,,
Goce Delcev University in Stip, Faculty of Computer Science, zoran.zdravev@ugd.edu.mk

ALEKSANDAR KRSTEV.,
Goce Delcev University in Stip, Faculty of Computer Science, aleksandar.krstev(@ugd.edu.mk

DALIBOR SERAFIMOVSKI.,
Goce Delcev University in Stip, Faculty of Electrical Engineering, dalibor.serafimovski@ugd.edu.mk

Abstract: The transformation of teaching and learning in higher education is inevitable with the use of Web-based
and mobile communications technologies. Fundamental redesign based on blended approaches to teaching and
learning represent the means to address the challenges associated with providing a quality learning experience.
Although the catalyst for change in teaching and learning has been technology, the need to enhance quality
standards is drawing attention to the potential of blended approaches. Because blended learning is an approach
and design that merges the best of traditional, Web-based or mobile learning experiences to create and sustain
vital communities of inquiry, many higher education institutions are quietly positioning themselves to harness its
transformational potential. The transformational potential leads to creating a model called flipped classroom
where lectures goes under control of the students: they can watch, rewind, and fast-forward as needed.

Keywords: E-Learning, Distance learning, Flipped Classroom, video presentations

1. INTRODUCTION

Higher education institutions must address changing
expectations associated with the quality of the
learning experience and the wave of technological
innovations. Participants in the higher education
enterprise are questioning traditional approaches
and whether they are achieving the high levels of
learning promised. Those who have grown up with
interactive technology are not always comfortable
with the information transmission approach of large
lectures. Students expect a relevant and engaging
learning experience.

Administration, faculty, and students in higher
education know there has to be change in how we
design educational experiences. Most recognize that
the convergence of the classroom and
communications technology has the potential to
transform higher education for the better. However,
blended learning is more than enhancing lectures. It
represents the transformation of how we approach
teaching and learning. It is a complete rethinking
and redesign of the educational environment and
learning experience. Blended learning is a coherent
design approach that openly assesses and integrates
the strengths of face-to-face and online learning to
address worthwhile educational goals.

2. CONCEPT OF THE FLIPPED
CLASSROOM

There are two related movements that are combining
to change the face of education. The first of these is
a technological movement. This technological

movement has enabled the amplification and
duplication of information at an extremely low-cost.
Most research on the flipped classroom employs
group-based interactive learning activities inside the
classroom, citing student-centered learning theories.
There is wide variation in what is being assigned as
"homework". The flipped classroom label is most
often assigned to courses that use activities made up
of asynchronous web-based video lectures and
closed-ended problems or quizzes. In many
traditional courses, this represents all the instruction
students ever get. Thus, the flipped classroom
actually represents an expansion of the curriculum,
rather than a mere re-arrangement of activities. We
define the flipped classroom as an educational
technique that consists of two parts: interactive
group learning activities inside the classroom, and
direct computer-based individual instruction outside
the classroom.

An effective way to start the (re)design process is to
reflect on a series of key questions about the course:

e  What do you want your students to know
when they have completed your blended
learning course?

e  What types of learning activities will you
design that integrate face-to-face and
online components?

e  What means will you use to assess these
integrated learning activities?

e How will information and communication
technologies be used to support blended
learning?

For most students, blended learning will be a new
experience; therefore, it is important to provide them



with a proper orientation to the course. Our
experience has shown that students who understand
what the teacher plans for the course and why are in
a much better position to engage positively in the
learning activities and to achieve the course learning
outcomes.

The theoretical foundations used for justifying the
flipped classroom typically focus on reasons for not
using classroom time to deliver lectures.

3. WEB -BASED TOOLS

In a study on course redesign, Twigg
(2003) indicated that learning management systems,
such as Blackboard and Moodle, can increase
student opportunities for feedback and assessment,
while decreasing the amount of time that faculty and
teaching assistants spend preparing assessment
activities, grading, recording, and posting results.
Traditional assessment approaches in large
introductory courses often involve only a midterm
and final examination. But when a Web-based
assessment tool is used, components of the
assessment and feedback process can be automated
to enable repetition and practice and frequent
feedback. Research has consistently proven that
repetition and feedback enhance learning. A Web-
based tool can also significantly reduce faculty
workload and increase free time for interaction with
students.
Students can be regularly tested on assigned
readings and homework with the use of online
quizzes designed to probe their preparedness and
conceptual understanding. These brief quizzes
motivate students to keep current with the course
material, as well as aid study structure and
encourage more time spent on the task at hand.
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Using online quizzes encourages a “do it until you
get it right” approach because students are allowed
to take quizzes as many times as required to master
the material. These types of online activities provide
consistent, automated grading across sections and
allow instant feedback for students when they are
concentrating on the task. [1], [2], [3].

4. CASE STUDY IN THE CLASS ON
SELECTED GROUP AND
SUBJECT

In this paper, the examinations are specifically
aimed at comparing the knowledge of students in the
subject of Informatics from two faculties observed
in two different study years 2015/2016 and
2016/2017. We will work with a sample of about
600 students from the Faculty of Medical Sciences
at the University "Goce Delcev" - Shtip, of which
300 students have attended the Informatics course in
the academic year 2015/2016, and 300 in the
academic year 2016/2017.

In the paper, we start with the assumption that
students in both study years come with
approximately identical forewords from Informatics
and we neglect all other facts that influence the
acquisition of knowledge from various types of
learning and gaining basic knowledge on the topics
covered in the Informatics course. In the following
given below are

In the study 2015/2016, the classes are realized with
a classic method, using methods of lectures through
presentations and minimal use of web technologies
in this case, created e-course on the Moodle
platform.
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Figure 1. Course activities by students 2015-2016
Table 1. Course activities by students 2015-2016

The period ends (Month) Student Views Student Records Reports
June 30 2016 0 0 Reports
May 31 2016 1 0
April 30 2016 4 0
March 31 2016 7 0
February 28 2016 20 0
January 31 2016 236 25
December 31 2015 1258 650
November 30 2015 1178 215
October 31 2015 520 47
September 30 2015 2 0
August 31 2015 1 0

In the 2016/2017 study, the teaching was realized in
combination of the classical method using methods
of lectures through presentations and using web
technologies as an e-course in which besides
presentations and standard forms of electronic
testing of knowledge, they are complemented with
activities in the form on: questionnaires, discussion
groups, blogs, forums and video presentations. As
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advanced forms of activities such as granting
privileges to the users themselves - students to be
creators of discussions and forms of voting, or active
on-line activity, which would actively develop joint
projects with other colleagues on the course itself
and evaluating final seminars or projects between
each other. [4], [6], [7],[9] , [14], [18],[19], [21],
[22].
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Figure 2. Course activities by students 2016-2017

Table 2. Course activities by students 2016-2017

The results were dramatically visible according to

The period ends (Month) Student Views Student Records Reports
August 31 2017 200 3 Reports
July 31 2017 18 2 Reports
June 30 2017 3869 387 Reports
May 31 2017 24808 9662
April 302017 44105 21703
March 31 2017 2220 503
February 28 2017 20 1

course in which is visible that in the student year
2016-/017 the views and records from the students
are significantly higher than 2015/2016.

the results achieved after completing the course
within a given period. In Table 1 and 2 are given
results: Student Views and Student Records from the
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Figure 3. Achieved results after completing all activities for 2015-2016
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Based on the overall results achieved by students,
this is how the final table of success looked like for
all examined students in both study programs with
and without the use of the flipped classroom method:

Class 2015/2016 — Overall average = 30.49 points
(out of 100 max)

Class 2016/2017 — Overall average = 61.15 points
(out of 100 max)

5. CONCLUSION

We suggest that in order to ensure progress, future
research on the flipped classroom should employ
controlled studies that objectively examine student
performance throughout a semester, with both
traditional and concept-inventory style problems.
Further, we recommend that researchers employing
the flipped classroom leverage the existing research
and theoretical frameworks to guide their use and
design of in-class activities. The affordable state of
recording technology and ubiquity web-based
dissemination tools make research on the flipped
classroom both timely and cost-effective. Even
though the survey data and the grades cannot be used
to make any substantial conclusions about
differences between the flipped and non-flipped
classroom, we think the difference between grades
and student’s results from the flipped classroom
warrants further interest and research in its use in the
higher education classroom. This study illustrates
that using the Flipped classroom concept gives about
fifty percent better results and it is a great help for
the students in their overall success . Some students
do not grasp the concept in the beginning but the
Flipped instruction concept facilitates interaction
among students, and between students and their
Instructors. Flipped instruction leads to better
learning results.
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Figure 4. Achieved results after completing all activities for 2016-2017
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