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STUDENTS IN BLENDED LEARNING BY FLIPPED CLASSROOM APPROACH

Abstract. The article presents the Flipped Classroom approach and its application at the Faculty of
Techniques and Technologies (FTT) - Yambol, based on the training in the subjects "Programming
and Use of Computers", "Food Contaminants”, and "Object-Oriented Programming" in the 2016-
2018 academic years. For the students, the problem is to filter some sources that are not reliable. In
the new digital age, the lecturers expect them to be creative and to prepare their assignment using
new approaches. When students follow their lecturers’ instructions concerning the literature and
resources their projects tend to be more successful. This is one of the issues we encounter in
preparing students for their classes. The second problem that we want to solve is the presentation
of information using the "pouring in the bank" approach, where students are offered lectures and
tutorials without being able actively to participate in the learning process. The students are trained
to acquire knowledge without placing and solving problems and looking for new solutions. The
article goals are to analyze the approach that we apply to the students' training to stimulate their
activity in learning the material and filling the gaps in their knowledge. The first part of the article
reviews the theory and the application of the Flipped Classroom approach by other authors in
different subject areas. We present different taxonomic models and qualities that they build for the
student’s learning process. The following part analyses the application of the approach in the
mentioned fields of study for students of Bachelor's and Master’s degrees. In the article, we
present steps for Flipped classrooms. We discuss also the key elements of The Flipped classroom
and the benefits and limitations of using it. In conclusion, the article outlines the results achieved
and the prospects for enhancing the engagement of the students in learning.

Keywords: E-learning; Flipped classroom approach; education strategy; university education.

1. INTRODUCTION

The traditional training approaches for students' preparation should be upgraded in order
to engage students in the learning process. Once the distance learning is used, more emphasis
should be placed on the electronic resources provided through different platforms and
sources. The distance between teachers and students is increasing and interaction and
cooperation are being implemented in a new way through Learning Management Systems.The
Flipped classroom was constituted as an active, student-centered approach in order to raise
classroom quality and engage students in the learning process [1].

Under digital technology, university students have access to a large amount of
information, which they can use in their study. Some of them do so, following the instructions
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of their lecturers, but others use less reliable sources, which are unfortunately often found on
the web. This is one of the issues we encounter in preparing students for their classes.

The second problem that we want to solve is the presentation of information using the
"pouring in the bank" approach, where students are not active in the learning process.
Professors do not pose problems to solve during teaching and put students in the role of
passive listeners.

We are using the Flipped classroom approach to the students’ training to stimulate their
activity in learning the material and filling the gaps in their knowledge. The article goals are
to analyze the applied Flipped classroom approach.

2. THEORETICAL BACKGROUNDS

Flipped classroom approach has four different elements, known as ‘Four Pillars of Flip’
[1,2].

— Flexible environment — space, mode of delivery and timelines for learning, often

using VLE of the University;

— Learning culture — there is a transition from a teacher-centered approach to student-

centered approach that encourages deep learning;

— Intentional content — to maximize the learning and to provide fluency and deepen

students’ cognitive understanding;

— Professional educator — who guides learning and continuously improves practice.

When explaining the Flipped classroom training model, we can look at the different
taxonomic models that support the learning process and build qualities such as strategic
thinking, insight, insistence, creativity and complex problem-solving, "perception of
understanding” and "communication to understand” [3].

Accepted for classical and fundamental, Bloom's taxonomy does not reflect the
pedagogical process flowing into the Flipped classroom. It (taxonomy) artificially separates
the activities of individual domains: cognitive domain, affective domain, and psycho-motor
domain. In the cognitive field, the structure itself is obscure at the level of psychic processes
(perception, memory, thinking, etc.). According to Lahtinen [4], the hierarchical alignment of
cognitive tasks in Bloom Taxonomy does not follow the trajectory of learning, does not
reflect the development of the affective domain, and does not reflect some specific aspects
such as problem-solving skills that are a key for the training of specialists for the 21st century.

In Bond's original taxonomy revised by L. Anderson, the names of the main categories
of cognitive processes have been changed and action is indicated because thinking implies
activity. The taxonomy includes categories of knowledge: factual, conceptual, and
procedural/metacognitive [5]. It is the last category that reflects the main characteristic of the
Flipped classroom - students learn, think, control and effectively use their own thought
processes. The Flipped room is a pedagogical approach, where the conventional model of
learning is inverted. The students become familiar with the learning topic before class, and in
the classroom through discussion with peers and problem-solving activities assisted by
teacher deep understanding can be achieved. This new taxonomy, after the evaluation stage,
reaches a higher level — “create - creative activity", which is directly related to the essence of
the activity in the Flipped classroom.

The conceptual model was proposed by Biggs and Collis [6] and called the Structure of
the Observed Learning Outcomes (SOLO). SOLO-taxonomy contains a detailed classification
of categories of cognitive activity. SOLO-taxonomy is mainly based on the processes of
understanding, so knowledge passes through all levels of SOLO-taxonomy. In the SOLO
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model, training assessment takes into account how learners learn and how lecturers develop
learning processes to help learners use increasingly sophisticated cognitive processes.

Several approaches are applied to solve the problems we encounter that have been used
by other authors in the academic circles to stimulate student activity not only in school hours
but also to enhance their quest for learning through effective learning.

The Flipped classroom has increasingly become a core model of e-learning in 21st-
century education. The pedagogy incorporates a group of learning strategies including
blended learning, just-in-time teaching, and active learning. Contemporary educational
research has consistently found that if students have the opportunity to preview key concepts
ahead of class time, the face-to-face session can be more effectively used for active learning
where concepts are analyzed and applied [7], [8].

Flipped classroom approach has been used in different disciplines for years. This is “a
model in which students gain first-exposure learning prior to class and focus on the
processing part of learning (synthesizing, analyzing, problem-solving, etc.) in class. To ensure
that students do the preparation necessary for productive class time, Walvoord and Anderson
propose an assignment-based model in which students produce work (writing, problems, etc.)
prior to class. The students receive productive feedback through the processing activities that
occur during class, reducing the need for the instructor to provide extensive written feedback
on the students’ work.” [9].

“Flipping the classroom” means that students gain first exposure to new material
outside of class, usually via reading or lecture videos, and then use class time to do the harder
work of assimilating that knowledge, perhaps through problem-solving, discussion, or
debates. In terms of Bloom’s revised taxonomy [10] this means that students are doing the
lower levels of cognitive work (gaining knowledge and comprehension) outside of class, and
focusing on the higher forms of cognitive work (application, analysis, synthesis, and/or
evaluation) in class, where they have the support of their peers and instructor. This model
contrasts the traditional model in which “first exposure” occurs via lecture in class, with
students assimilating knowledge through homework; thus the term “Flipped classroom”
(Figure 1).

Step 1

Figure 1. Seven Steps to Flipping the Classroom [7].
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Karanicolas & Snelling [7] noted seven basic steps of implementing the Flipped
classroom approach:

— Learning Outcomes;

— Implementation Strategys;

— Develop the pre-class learning activities;

— Develop and link the class activities;

— Deliver the Flipped Class;

— Link to Post Class;

— Evaluate the Flipped Classroom.

The application of this approach is embedded in the curriculum of the subjects
"Programming and using the computers" and "Object-oriented programming". This includes
both student assignments on a topic defined by the lecturer, which they present at the end of
the semester and the assessment in the point system.

3. RESULTS AND DISCUSSION

Maureen Lage, Glenn Platt, and Michael Treglia described a similar approach as the
inverted classroom and reported its application in an introductory economics course in 2000.
Lage, Platt, and Treglia initiated their experiment in response to the observation that the
traditional lecture format is incompatible with some learning styles. To make their course
more compatible with their students’ varied learning styles, they designed an inverted
classroom in which they provided students with a variety of tools to gain first exposure to
material outside of class: textbook readings, lecture videos, Powerpoint presentations with
voice-over, and printable Powerpoint slides. To help ensure student preparation for class,
students were expected to complete worksheets that were periodically but randomly collected
and graded. Class time was then spent on activities that encouraged students to process and
apply economic principles, ranging from minilectures in response to student questions to
experiments to small group discussions of application problems. Both student and instructor
response to the approach was positive, with instructors noting that students appeared more
motivated than when the course was taught in a traditional format. [11].

The key elements of the Flipped classroom are as follows [9]:

— It provides an opportunity for students to gain first exposure prior to class.

— It provides an incentive for students to prepare for class.

— It provides a mechanism to assess student understanding.

— It provides in-class activities that focus on higher level cognitive activities.

The analysis of our experience is based on the training in the subjects "Programming
and using the computers”, "Food contaminants"”, and "Object-oriented programming" focusing
on these four key elements of the approach. We apply in parallel both pedagogical
approaches: traditional classroom with face-to-face lectures alongside Flipped classroom. The
materials for learning activities are situated mainly in the virtual learning environment of
Trakia University — Stara Zagora (http://edu.uni-sz.bg/), but students also receive useful links
to different resources.

3.1 Providing an opportunity for students to gain first exposure prior to class.

To get prepared for the first exposure before the class, students complete the pre-class
reading assignment. Students choose a subtopic from the topic of the next occupation for
which they should prepare a presentation or an exposition based on the recommended
materials from lecturers and other relevant reliable sources. The results of our experience
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showed that approximately half of the students prefer new approaches as for example short
time video material, hot reportage or theoretically well-grounded movies that cover the topic.
After such a presentation they actively participated in the discussion. Of course, they always
have to be aware which sources of information are most reliable. These are textbooks,
teaching materials from universities, journal scientific articles and scientific conferences,
hardware and software themes to compare and analyze the features of the items under
consideration. Another form of extra classroom activities is an assignment that every student
has to prepare and upload for evaluation in the virtual learning environment of Trakia
University — Stara Zagora. It is compulsory for the previously mentioned subjects of study.

3.2 Providing an incentive for students to prepare for class.

The assignments we assign to students may vary and the choice is up to the students
themselves. It is important that students be prepared, and the task for trainers, in this case, is
to stimulate them. The point score system that is applied allows students who participate in
the assignment to receive additional bonus points, which are taken into account when the final
mark is established. This is the incentive that encourages students to be prepared more to
compensate for missing points or to increase their balance for the final score. Participation
without evaluation is not stimulating. In addition, both the quality of the prepared content
assignment and its presentation and the interest it generates among other students in the group
are assessed.

3.3 Providing a mechanism to assess student understanding.

During the presentation of pre-class reading assignment a discussion arises, which aims
to clarify the questions coming from the presentation. In addition, the lecturer gives the basic
knowledge of the problem in advance. This mechanism for understanding the material is
complemented by the accumulated experience of the teaching staff of previous years that
allows to focus attention and to set up topics that have hindered the students in their
perception. It is, of course, possible to make a preliminary test as a starting point for these
students’ projects.

At the Faculty of Techniques and Technologies, the student’s test results of previous
academic years are evaluated. From that examination, the problematic topics and subtopics
for the students can be defined. Teachers plan the specific areas and themes that will be
discussed from the beginning of the current year and they are assigned to students as extra-
curricular tasks.

3.4 Providing in-class activities that focus on higher level cognitive activities.

The pre-class reading assignment allows the students to enhance their knowledge,
because of some circumstances. First, they have received basic knowledge from the taught
courses at school. Secondly, they are prepared on the given subtopic by expanding their
knowledge. Third, they have a discussion that stimulated their thinking and is conducted
under the competence of the guiding teacher. In other contexts, students may spend time in
class engaged in debates, data analysis, or synthesis activities. They mainly use class time to
deepen the understanding and to increase self-confidence by applying their knowledge [9].
For the subject “Object-oriented programming” students have to solve programming tasks by
creating programming code and demonstrating the end result in Program Language Java. This
is an assignment for all students and this is a creative task that requires a lot of effort,
knowledge, and preparation by the students. In the program “Food contaminants” students
present their topic for discussion to the other participants in the class for which they are
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prepared and guide that discussion. We also use flipping the tutorial, by providing a video to
watch before the tutorial and using classroom time for discussion and problem-solving
activities. The same tactic has been used in the University of Manchester’s Schools of Social
Sciences, UK, and they recorded a general improvement in student engagement [12].

An effective Flipped classroom is one in which the time normally spent lecturing is
used for in-class activities, discussions, problems, and group projects. The most meaningful
learning in a Flipped classroom occurs as a result of the efficient use of the extra class time
[13].

Learning progresses in this direction
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Figure 2. Flipped Classroom Design in Practice Aligned with Bloom’s Modified
Taxonomy [14]

The Flipped Learning Network’s description provides a broader perspective on what is
encompassed in a flipped learning design (Figure 2). It suggests that in order for the model to
offer enhanced opportunities for deeper, more active, and engaged learning, the process of
flipping has to be well thought out, intentional and holistic. This definition of flipped learning
expands on the basic idea of the Flipped classroom’s inversion of the teaching and learning
dynamics, emphasizing that the opportunities for interaction in the ‘group learning space’ are
utilized and not taken up with ‘direct instruction’[15].

The major design principles of this flipped instructional approach were: self- and co-
regulated, recorded small-group discussions without the presence of the instructor; flipped
role of the instructor and students; and the use of video-chat technology, video camera, and
Dropbox, to enable learning. This particular instructor experimented with radical student-
directed learning with the instructor absent. Students were given prompts and role-playing
scenarios that guided the small-group discussions, which students then had to edit and record
for the instructor [15].

The mentioned benefits of using a Flipped classroom are:

— increased interaction between lecturers and students;

— teachers can more clearly understand how deeply the students understand the

learning material;

— there is an opportunity for better individual engagement between teachers and

students;
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— students who hesitate to ask questions during lectures can now do so during the
discussions and their colleagues’ presentations;

— in the preliminary preparation of materials outside the classroom, students can get
acquainted with their lectures and, if necessary, formulate their questions before the
class;

— the approach creates prerequisites for greater student responsibility for their learning
experience.

Teachers should include clear expectations for self-direction and motivation within the
syllabus of the discipline. “For this reason, verification, through the application of the
information in a project-based scenario, maybe one indication that students have performed
the task of viewing the lecture prior to entering the classroom” [18].

Limitations of using the Flipped classroom model:

— Not applicable to all subjects. There are studies that prove this claim;

— This approach often applies to group learning activities that do not appeal to all

students, especially those who are adapted to working independently;

— It is often necessary to process the already prepared training materials such as online
lectures and audio recordings to comply with the requirements of the Flipped
classroom approach.

“In order to effectively implement a Flipped classroom, teachers must possess a set of
requisite technical skills, conceptual knowledge and pedagogical expertise”[18].
Implementation of any new strategy requires an alteration in the minds of both educators and
students. There is already existing evidence that flipped learning causes measurable
improvements of students’ and teachers’ motivation, as for example increased class
attendance, better grades, and etc. [16]. Teachers must be willing to experiment with the
alternative and new strategies in the classroom and to apply these new approaches, which
reflect on their teaching effectiveness [17].

The effective application of vital competencies such as critical thinking, creativity,
communication, and collaboration [19] at one's workplace is more likely if these skills are
acquired in college. In addition, one's adaptability to new technologies is crucial for graduate
students to succeed in the workplace. This underlines the need for the provision of
technology-infused learning environments at educational institutions. Training must be
provided for educators in the application of existing and emerging technologies [17].

4. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

In the article we discussed some main definitions of the Flipped classroom approach,
models for education with that method, and the key elements of its application in Faculty of
Technics & Technology — Yambol.

The practices showed that for the full implementation of this approach, the FITT —
Yambol has to accept a new strategy for the education, perhaps without lectures, for example
through application of a project-based scenario.

However, for the full implementation of this approach we need at least several
semesters in order to adjust curricula, to design teaching materials according to the
requirements of the approach in classes for some suitable topics. Beyond any doubt, blended
learning is very suitable and supportive for the Flipped classroom approach and the
implementation of that methodology really increases students’ motivation to study and attend
academic activities.
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AHoTamisg. Y cTarTi NpeacTaBIeH0 BUKOPUCTAHHS METOIY MEepEeBEpHYTOTO Kiacy Ha (akyibTeTi
TexHikn ¥ TexHosorid (PTT) — SmOonm mim yac BuBYeHHs mauciuiuiiH "IlporpamyBaHHS Ta
BUKOPHUCTAHHA KOMITToTepiB", "3abpymHioBadi Xap4oBux MpoaykTiB" Ta "O0'€eKTHO-Opi€HTOBaHE
nporpamyBaHHs" y 2016-2018 HaB4ampbHUX poOKax. Y CTYACHTIB BHHHKAaE TipoOiieMa 3
(dimpTpariero JeIKUX HEHATIHHUX JDKepen. Y HOBOMY IH(POBOMY CBITI BUKJIAJadi OYiKYIOTh Bif
CTYJICHTIB KpPEaTHUBHOI IIJrOTOBKM JI0 CBO€i MaiOyTHbOI Tpo¢eciiHOl IisbHOCTI 3
BUKOPUCTAHHSAM HOBHUX MiIXOMiB. SIKIIO CTYyIEHTH MPHUCIYXAWThCA A0 TOpal BHUKIAIAdiB
CTOCOBHO PEKOMCHJIOBAHOI JITEpaTypd Ta PECYpCiB, MPOBEACHHS IX MPOCKTIB CTAa€ 3HAYHO
yemimuimuM. e ogHa 3 mpobiem, 3 SKOW MH CTHKA€EMOCH Iif Yac IMiATOTOBKU CTYACHTIB JI0
3aHATh. Jpyroro mpo0iemMolo, SIKy MH XO4YE€MO BHUPIIINTH, € TIpeicTaBleHHs iHopMamii 3
BUKOPHUCTAHHSM TiJXOJy <«BJIMBAHHS B OaHK», KOJM CTYJICHTAM IMPOMOHYIOThCS JIEKINi Ta
HaBYAJIbHI MaTepiand, ajié BOHH HE MAaOTh MOXKJIUBOCTI OpaTH aKTHBHY Y49acTb y HABYAIHLHOMY
nporeci. Bupimyroun npoGnemMu W 3HAXOJSYM HOBI PIllIEHHS, CTYJACHTH HABYAIOTHCS HaOyBaTH
3HaHHS 0€3 TPUB’SI3KW J0 OJHOTO Micisg. MeTa CTaTrTi — TpoaHANi3yBaTH MiIXid, SKUH MH
3aCTOCOBYEMO Yy HaBYaHHI CTYACHTIB, MO0 CTUMYIIOBaTH iX J0 BHBUEHHS MaTepially Ta
3alIOBHCHHIO TIPOTAJWH Yy 3HAHHAX. Y TEpIIiii dYacTHHI CTaTTi pO3TIIANAIOTHCS TEopis Ta
3aCTOCYBAHHSI MMiIXOy IMIEPEBEPHYTOTO KJIACY B Pi3HUX MPEAMETHUX Taly3sX, AKi ONMUCAHI IHIIUMHA
aBTOpamMH. MU TIpelICTaBIIEMO Pi3HI TAKCOHOMIYHI MOJIEJIi Ta SIKOCTi, CTBOPEHI JUIsi HABYaJIbHOTO
nporiecy cryienra. Jlani aHami3yeThes 3aCTOCYBAHHS MiAXOMYy B 3a3HAYCHHX Tally3siX HABYAHHS
JUIL CTYICHTIB 0OaKanaBpChKHX Ta MAariCTepPChbKHX CTYIEHIB. Y CTaTTi PO3TISHYTO €Tamu
BIIPOBQ/DKCHHS METOAY IICPEBEPHYTOTO KIIACy, a TaKOX KIIOYOBI CIIEMCHTH 1 TepeBard Ta
00ME)KEHHSI 3 BUKOPUCTaHHS TAKOTO METOy. Y BUCHOBKAX 3a3HAUCHO PE3YJIbTATH JOCIIKCHHS, a
TaKOX TEPCHEeKTHBU MOAAJbIIOI MOTHBAIIl CTYACHTIB [0 HaBYaHHS 3aBISKH BUKOPHUCTAHHIO
METO/y TIEPEBEPHYTOTO KJIACY.
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AnHOTanusi. B cTatbe IpeACTaBICHO MCIOJIB30BAHME METOAA MEPEeBEPHYTOro Kiacca Ha
¢axynprere TexHuku M TexHonoruit (DPTT) — SImOonm BO Bpems OOy4YeHHS AMCHMIUIMHAM
"IIporpaMMupOBaHKE W UCTIOIH30BAaHUE KOMITBIOTEPOB", "3arps3HUTENN MUIIEBBIX MPOIYKTOB" U
"OO0BEKTHO-OpHUEHTHPOBaHHOE NporpammupoBanue” B 2016-2018 yaeOHbIX Togax. JIJis CTyIeHTOB
BO3HHKACT NMpobiemMa ¢ (pMIbTpaieid HeKOTOPBIX HEHAIeKHBIX HCTOYHUKOB. B HOBOM mugpoBoM
MHpE TpEenojaBaTelId OXHIAIOT OT CTYICHTOB KPEaTHBHOW MOATOTOBKM K CBOCH Oymymien
po¢eCCHOHANBHON JEeSITeIPHOCTH C HCHOJB30BaHWEM HOBBIX NOAXOMOB. ECIM CTyICHTHI
MPUCITYIINBAIOTCS K COBETAM CBOMX IPETOAaBaTeNeii OTHOCUTENFHO PEKOMEHTyEMOH JINTEePaTyphI
U PEcCypcoB, IPOBEJICHUS HMX IPOEKTOB CTAaHOBHTCS 3HAYWTEJIbHO YyCIEIIHee. OTO OJAHA U3
npoOyieM, € KOTOpPOH MblI CTaJIKMBaeMCs IPH IOJIrOTOBKE CTYIECHTOB K 3aHATHSIM. BTopoii
npoOJieMOil, KOTOPYIO MBI XOTHM pEIINTh, SBISETCS IpeAocTaBieHHe HWHopManuu c
UCIOJIb30BAaHUEM TMOJX0Jd «BJIHMBaHHsS B OaHK», KOTJa CTyISHTaM MPEIJIaraloTcs JIEKIUH |
yueOHbIE MaTepHalbl, HO OHM HE UMEIOT BO3MOXHOCTH NPUHUMATh aKTHMBHOE y4acTHE B y4eOHOM
nporecce. CTyneHTsl 00ydaroTcs MpHOOpeTaTh 3HAHWSA 0€3 MPUBSA3KH K OJHOMY MECTY, pemias
npoOJIeMbl ¥ HaXOAs HOBBIE pemieHus. Llenp ctaThbi — MpoaHaIM3upOBaTh MOIAXO., KOTOPHIA MBI
IpUMEHseM K OOYYEeHHIO CTYAEHTOB, YTOOBI CTUMYJIHMPOBATh MX K H3YUEHHIO MaTepuala H
3aloJIHEHUIO TPoOeToB B 3HAHWAX. B TepBOM dYacTH CTaTbM pacCMaTPUBAIOTCS TEOPHS U
NpUMEHECHHE TIOAXO0Ja IEePEBEPHYTOr0 Kiacca B PAa3NWYHBIX NPEAMETHBIX 007acTAX, KOTOpEIC
ONMCAaHbl JAPYTUMH aBTOpaMH. MBI TIPEICTaBISEM pa3IUYHBIE TaKCOHOMHYECCKHE MOJCTH H
KauyecTBa, IpeJHa3HAYCHHBIX I ydyeOHOro mporecca cryzaeHta. Jlajgee aHalu3upyercs
NPUMEHEHHEe MOAXO0Ja B YyKa3aHHBIX OTpacisx OOy4eHHUs sl CTYACHTOB OaKalaBpPCKUX H
MarbucTepcKux CTeleHei. B cTaTbe paccMaTpuBaroTCs 3Tanbl BHEAPEHUs METO/A NEPEBEPHYTOIO
Kjacca, a TakXke OOCYXIAoTCs KIIIOYEBBIC JJIEMEHTHl W IPEUMYILECTBA W OTPaHHYCHHUS MO
UCIIOJIb30BAHHUIO TAaKOTO METOJAa. B BBIBOJIaX yKa3bIBAIOTCS Pe3yJbTaThl MCCIICAOBAHUS, a TAKXKe
MEPCIEKTHBBl JalbHEHIeH MOTHBALMK CTYAEHTOB K OOydYeHHIO Ojarojapsi HCIIOJIb30BaHHIO
METO/a ePEBEPHYTOTO KiIacca.

KioueBble c/I0Ba: 2JIEKTPOHHOE 00yUeHHE; METO]] TIEPEBEPHYTOrO KJIacca; CTpaTerus 00y4eHHs;
YHHUBEPCUTETCKOE 00pa3oBaHHe.
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