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MODEL OF BLENDED LEARNING IN HIGHER EDUCATIONAL INSTITUTIONS:
DEVELOPMENT, IMPLEMENTATION AND EVALUATION

Abstract. The paper examines the problem of blended learning modeling to ensure high-quality
vocational training of specialists-to-be of various profiles at higher education institutions of
Ukraine. The purpose of the research is to develop a model of blended learning for higher
education institutions and to analyze the results of its implementation in the educational process. It
was concluded that there are quite a few approaches to the development and practical
implementation of blended learning models. In the paper blended learning is considered as a
reasonable combination of the traditional educational process in classrooms with distance learning,
students' self-study and the use of digital technologies, which takes place according to a certain
scheme. The concepts of "blended learning" and "hybrid learning" as well as several existing
models of blended learning are analyzed. The generalized model of blended learning at higher
education institutions along with its visual representation has been developed. The implementation
of this model allows practitioners to combine different types of educational activities in the
process of face-to-face and remote classes in exactly the combination that is necessary to achieve
the expected results under the conditions of a specific higher education institution. The results of a
survey conducted at Bogdan Khmelnitsky Melitopol State Pedagogical University are given.
During the survey attention has been paid to the following aspects: how students understand the
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essence of blended learning as well as the difference between the use of distance learning elements
in the face-to-face learning process and the full application of distance and blended learning
technologies during quarantine; students' attitude to traditional, blended and distance learning; how
students perceive the educational process organized on the basis of the proposed generalized
model of blended learning. In addition, it has been found out which digital technologies are used at
universities for the organization of blended learning. In general, according to the results of the
survey, the expediency of using the developed model has been confirmed and promising directions
of scientific research in the field of blended learning have been determined.

Keywords: higher education; model of blended learning; distance learning; information and
communication technologies; students’ attitude.

1. INTRODUCTION

The problem statement. Nowadays higher educational institutions are forced to adapt
to the rapid changes in society and the challenges which are connected with economic, social,
cultural and epidemic problems in the world. It is also important for higher educational
institutions to stick to the student-centered education, to meet the students’ needs for quality
education, despite natural and social cataclysms. Today, in the context of digital
transformation [1], the training of future professionals is undergoing appropriate changes in
the organization of educational activities and interaction between the subjects of the
educational process due to the development of distance and blended learning technologies,
which became especially important during the Coronavirus pandemic [2]. Thus, according to
a study of the G2R group, led by Imed Bouchrika, PhD, online learning emerged as a safe and
viable option for education continuity as the COVID-19 pandemic turned personal and
professional worlds upside down [3]. The development of distance learning technologies
contributes to the diversification and spread of blended learning, which is considered to be the
best for teaching and learning in secondary schools [4] and higher educational institutions [5],
[6]. However, the issue of selecting a model of blended learning in higher educational
institution requires a separate study. After all, it is necessary to choose the most successful
and appropriate organization of blended learning, taking into account the characteristics of the
institution and its experience in digital learning. This task involves the analysis of existing
models of blended learning, their modification or development of our own model for the
organization of blended learning in higher educational institution and evaluation of the results
of the developed model implementation.

Analysis of recent studies and publications. The issue of modelling and
implementation of blended learning in higher educational institutions to maintain efficient
professional training of students are considered by C. Andersson, P. Appiah-Kubi, N. Balyk,
E. Basile, N. Kushnir, L. Kuzmich, D. Logofatu, S. Lytvynova, M. McCabe, V. Oleksiuk,
N. Osypova, C. Sentiirk, O. Spirin, S. Sydorenko, N. Valko, K. Zouhri and other researchers.

C. Sentiirk [5] presents results of examination how a blended teaching-learning
approach affects academic achievement and twenty-first century skills of preservice teachers
who take the teaching principles and methods course at university. He gave generalized
blended learning model which is the crossing of face-to-face learning and virtual learning.
The researcher found that the blended learning experiences had a high level of impact on
students’ long-term learning and their twenty-first century skills.

P. Appiah-Kubi et al. [6] describe the study which was initiated to learn about the level
that Engineering Technology students engaged with online course materials using Zoom and
Learning Management System. Researchers point out that Engineering Technology programs
incorporate a lot of laboratory and hands on modules. So, it is necessary to ensure that
students stay engaged in learning by doing despite restrictions of online mode. They found
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that students who performed better in the blended courses demonstrated a higher level of
engagement with course materials.

O. Spirin et al. [7] consider a cloud-based approach to blended learning of computer
networks. Their teaching technique is to use an integrated academic cloud, which includes
Apache CloudStack and EVE-NG Community platforms, to support work in groups.
Researchers discuss some techniques of blended learning: combination of face-to-face and
distance learning, group members’ partnership, development of group work skills,
heterogeneous grouping, combined use of individual and peer assessment, teacher’s
monitoring of the students’ work, task-oriented approach, chance for every member to be a
leader, essential feedback. Results of their experimental work show that blended learning
allows teachers to use the technological benefits of academic cloud to achieve the study goals
more efficiently.

An approach to development of an instructional design model for mobile blended
learning in higher education is described by I. K. Suartama, P. Setyosari, S. Sulthoni, and
S. Ulfa [8]. Researchers created mobile blended learning design for university Instructional
Media Course aimed to students get the knowledge and skills in the field of design,
development, utilization, evaluation, and assessment of media in learning. Developed model
is presented like a matrix, which consists of learning objectives, stages of learning and
features of mobile app of Moodle LMS. Researchers formulate 8 learning objectives based on
the learning objectives of the revised Bloom taxonomy. They think there are 3 stages of
blended learning: 1) before class (online); 2) in the class/onsite (offline); 3) after class
(online). So, they offer activities for each learning objective and each stage.

A. Adel and J. Dayan in [9] describe a design for a system of blended learning activities
for New Zealand institutions. This is a total learning model, which blends digital technologies
with traditional learning. Its central point is social media site where all other components
(introductory session; e-learning; classroom instruction; virtual support) are linked together.

Wahjono et al. [10] present a model of blended learning based on semester credit
system implementation. It combines three main stages, namely, planning, organizing, and
teaching-learning process. A planning stage includes in particular student’s admission,
program selection, class grouping. An organizing stage includes in particular preparing for
guidance documents, basic competence analysis, and mapping, management system
development. The third stage includes in particular preparing the teaching and learning
documents, the teaching and learning process, assessment, collaborative coaching, reporting
on the learning process. All of these stages are supported by computer software. Authors
illustrate their model with detailed flowcharts, which let to understand processes on all stage.

Therefore, there are various approaches to modeling the blended educational process,
which depends on the conceptual views of the authors, the characteristics of the certain
educational environment, and the general cultural characteristics of the country. It can be
argued that there is no single version of such a model, therefore it is appropriate to develop an
author's approach to solving this problem.

The research goal. The research goal is to develop the model of blended learning for
higher education institutions and to analyze the results of its implementation in the
educational process.

2. THE RESULTS AND DISCUSSION
2.1. Analysis of subject domains

In the research works the terms "blended learning” [7], [11] and "hybrid learning™ [5],
[12] are mentioned. In order to solve the problem of the correct use of the term, we have
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analyzed the relevance and usability of the terms "blended learning"” and "hybrid learning™ in
English and Ukrainian languages during the last 5 years according to the indicators provided
by Google Trends. We have come to the conclusion that both Ukrainian and English terms of
"hybrid learning" are not commonly used in Ukraine [13]. Thus, it is advisable to focus on the
term of "blended learning”, which is defined as a kind of hybrid methodology with a
combination of traditional (offline learning, learning in the classrooms, face-to-face learning),
online learning and self-study [14]. This means not just the use of modern information and
interactive technologies in addition to traditional ones, but a qualitatively new approach to
learning. Visually, it can be represented as follows (Fig. 1):

Tue Wed Thu Fri Sat Sun Mon Tues

g N

Figure 1. Sample movement in blended learning (source: [15])

2.2. Models of blended learning

According to the sequence of actions in the learning process, there exist two models
[16]:

The first “distance” model — learning process is taking place according to the following
scheme (Fig. 2):

* formation of basic knowledge during

Distance learning . i
s the study of theoretical material

* detailed consideration of the topic,
discussion and debate on this topic

Face-to-face
session

*execution of the tasks on the
basis of the studied
educational material,

Self-study communication by means of

information and

telecommunication
technologies

Figure 2. Distance model of blended learning
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2. The second “training” model is implemented according to another scheme (Fig. 3):

» students work with certain case-studies. used
by a teacher, or do practical tasks, attend
seminars, participate in business games, efc

Classroom

learning

» further learning is carried out online in the
Self-study format of self-study with a greater amount of

educational material, performance of
practical tasks

Face-to-face * communication with a teacher,
cession consultant, students is taking
place

Figure 3. Training model of blended learning

In the system K-12 from the perspective of the student there are the following models:
Rotation model, Flex model, Self-Blend model, Enriched Virtual model [17], [18].

Rotation model is a program in which within a given course or subject (e.g., math),
students rotate on a fixed schedule or at the teacher’s discretion between learning modalities,
at least one of which is online learning.

Flex model is a program in which content and instruction are delivered primarily by the
Internet, students move on an individually customized, fluid schedule among learning
modalities, and the teacher-of-record is on-site.

Self-Blend model describes a scenario in which students choose to take one or more
courses entirely online to supplement their traditional courses and the teacher-of-record is the
online teacher.

The analysis of the existing models of blended learning suggests that none of them can
be implemented without changes in the process of professional training in higher educational
institution. Therefore, our aim was to identify an effective model of blended learning that
would work adequately in Ukrainian higher educational institution.

It should be noted that in Ukraine the implementation of blended learning in the real
conditions of higher educational institution’s work is determined and limited by the
requirements for the educational process set by university authorities and the Ministry of
Education and Science of Ukraine.

The experience of introducing blended learning [13] and distance learning technologies
[19] allowed us to develop a model of blended learning with a focus on the sequence of
actions. In general, there is the following sequence of actions in the higher educational
institution:

Face-to-face lectures — More detailed distance learning of theoretical material — Face-
to-face practical classes — Self-study of practical tasks at home, Work with additional online
materials — Automated testing (in the classroom or distantly) — Self-study of the materials
or online self-study tasks — Face-to-face or distance assessment of the level of knowledge
(Fig. 4). The cycle of theoretical and practical educational material learning along with
automated testing and online self-study is repeated as many times as it is needed for a
comprehensive mastering of the discipline according to the syllabus of the discipline. Then
the assessment of the level of knowledge takes place usually in the form of exam or test.
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Figure 4. Generalized model of blended learning in the higher educational institution

It should be noted that not all processes take place sequentially, and some of them may
take place simultaneously, depending on the pace of work of individual students and the tasks
they choose in the process of studying a particular discipline. This is a main feature of the
individualization of the learning process: each student can choose their own learning path,
duration of learning through online learning tools, time to study theoretical material or
develop practical skills, as well as a convenient time to do the tests in order to demonstrate
learning outcomes. One student may feel that it is enough to have face-to-face classes (as it
was proved by the results of automated testing), and others may find it more convenient to
learn everything online. Thus, the model is variable and can be adjusted to the needs and
preferences of students.

The important feature of the quality of organization of blended learning model is the
responsibility of a teacher for the excessive filling of the e-learning environment, used in the
process of blended learning in higher educational institution, with teaching materials,
practical tasks and additional resources. Most often, educational institutions use the Moodle
platform [8], [20], [21] and distance learning courses are developed there.

2.3. Research of the results of introduction of the generalized model of blended
learning in the higher educational institution

During 2 semesters in Bogdan Khmelnitsky Melitopol State Pedagogical University the
1st-4th year Bachelor students and the 1st-2nd year Master students of specialties 015.39
Vocational Education (Digital Technologies), 014.09 Secondary Education (Informatics) and
122 Computer Science were taught the disciplines of the professional cycle according to the
developed generalized model.

After the introduction of lockdown and the start of global use of distance learning
technologies in the learning process, students were interviewed about the use of blended and
distance learning technologies. The purpose of the survey was to find out students' attitudes
towards these technologies. The survey was conducted on a voluntary basis using Google
Forms. 74 students (27% of them were Master students and 73% — Bachelor students) took
part in the survey.
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Analysis of the survey results allows us to draw the following conclusions and
generalizations. Almost all students (91.9%) have an idea of what blended learning is and all
students are acquainted with distance learning technologies provided by means of Internet
technologies (100%). It has to be mentioned that the vast majority of students believe that
blended learning is a combination of online learning, traditional learning and self-study,
which largely confirms the claim that they are aware of this technology.

The aim of next block of questions was to find out how students understand the
difference between the use of distance learning elements in process of face-to-face learning
and the full use of distance and blended learning technologies during the lockdown. It turned
out that before the lockdown 54.1% of teachers used blended learning in their teaching and
41.9% of them used distance learning. And during the lockdown, the percentage of such
teachers increased to 90%.

The aim of the third block of questions was to find out students' attitudes towards
traditional, blended and distance learning, as they were able to get to know the differences
between them through measures taken during the Coronavirus pandemic. Researchers were
particularly interested in the issue of the diversity of learning process. The answers of the
respondents were as follows: 1) 40.5% of students believe that during distance learning the
communication was better, 35.1% — consider the communication to be better during
traditional learning, 24.3% pointed to the blended learning; 2) 60.8% of respondents noted
that they received the best grades during distance learning, 25.7% — during traditional
learning, 13.5% — during blended learning; 3) traditional education fully satisfies only 29.3%
of students, distance learning — 37.8%; blended learning — 44.6%; 4) traditional learning is
considered to be of better quality — 38%, distance learning — 23%, blended learning — 45%

(Fig. 5).

60
48%
30 45%
0
10 38% 3606 5
29%
30 26%
23%
20%
20
10
0
Traditional learning Distance learning Blended learning

E Ofhigh quality = Qualitative Of the least quality

Figure 5. Students' attitudes towards traditional, blended and distance learning

The aim of the fourth block of questions was to find out how students perceive the
learning process organized on the basis of the proposed generalized model of blended
learning. Among the advantages of such learning, students singled out the following:
accessibility (learning materials are available anytime and anywhere) — 60.8%; digitization
(work mainly with digital resources) — 55.4%; productivity (you can choose the time, place
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and pace of learning) — 52.7%; consideration of students’ individual needs (it allows students
to learn at their own pace) — 48.6%; communication (opportunities to communicate with the
teacher and other students anytime and anywhere) — 47.3%; independence (independent
identification of what, when, how and where to learn) — 44.6%; collectivity (is provided by a
variety of content types) — 29.7%; interest (it is more interesting to learn in such a way) —
27% (Fig. 6).

interest NN 27%
collectivity NG 290.7%
independence I 14.6%
communication NG 17.3%
individual needs I 18.6%
productivity [N 52.7%
digitization | 55.4%
accessibility NI 60.85%

0 20 40 60 80

Figure 6. Advantages of blended learning according to students’ point of view

So, 48.6% of students stated that they would be able to study well in the process of
blended learning, 37.8% — neither agree nor disagree, 13.5% — believe that they will not be
able to study well in the process of blended learning.

Among the reasons that prevent students from participating in blended learning, the
respondents chose the following: motivation to study — 28.4%; lack of confidence in
achieving academic success — 27%; Internet quality — 23%; absence or the computer or when
it is out of date — 12.12%. Therefore, it can be concluded that there are no reasons related to
the organization of blended learning according to the proposed model. In addition, 44.6%
emphasized the absence of reasons preventing them from participating in blended learning.

The survey allowed us to find out what technologies students and teachers use when
organizing blended learning by means of information and communication technologies: video
telephony programs (Discord, Zoom) — 94.6%; e-mail — 77%; distance learning platforms
(Moodle) — 85.2%; messengers (WhatsApp, Viber) — 59.5%; teamwork services (online
boards, online documents) — 47%; educational websites — 43.3%; video hosting (YouTube,
Youku, Tudou, meWATCH) — 27%; social networks (Facebook, Instagram) — 13.5%;
microblogging (Twitter, Tumblr) — 2.7%; virtual reality — 1.4%. Such responses indicate that
despite the popularity and rapid spread, virtual reality technology has not yet become
sufficiently widespread in the organization of distance learning. Respondents also noted that
the assessment of learning outcomes was carried out mainly in the following ways: submitting
the completed tasks by e-mail to the teacher — 43.2%; automated testing — 24.3%; online
conferences — 18.9%. Almost all students are satisfied with taking their exams distantly —
95.9%.

The following feedback was received in the comments to the survey:
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Blended learning is appropriate, especially under the conditions of lockdown
restrictions and if it sticks to the individual learning plan.

| really like blended learning because the time is not wasted.

Per-to-per learning allows us to develop communication skills.

Many employed students do not always have time for blended learning.

Distance learning is better than blended learning.

This is a better option for distance learning.

During blended learning I am more focused, and after it | am less tired, it is
comfortable and convenient.

It is easy and provides the opportunity to choose time to execute the tasks.

Although traditional learning allows you to communicate with teachers "face-to-face",
but the teachers of MSPU offer quality materials in various formats.

It was clear that some teachers and group mates were not satisfied with this form of
education, not all effectively taught and studied distantly, but as for me it was quite easy and
comfortable to do most of the courses.

Therefore, the majority of students positively evaluated the experience gained during
blended learning based on the proposed generalized model. At the same time, there were
separate critical reviews, for example: "Many employed students do not always have time for
blended learning,” "Distance learning is better than blended learning.” In our opinion, this is
caused by the following factors: some students did not sufficiently understand the
peculiarities of blended and distance learning; a number of students were focused specifically
on distance learning, so other forms of education were perceived critically. This encourages
us to improve the model and determine more effective ways of its implementation.

The results of the survey are valuable, taking into account the fact that during their
university studies students had the experience of learning in traditional, distance and blended
learning modes. This allowed us to draw more reliable conclusions from the research of the
results of the implementation of a blended learning generalized model in higher educational
institution, which is not limited to only two modes of learning.

Since during the survey we studied only the attitude of students to the blended
educational process, it is advisable to conduct an experimental study in the future to check the
effectiveness of the implementation of the author's model.

The presented results have been obtained in the process of solving individual research
tasks: formulation of the general research idea (V. V. Osadchyi, O. M. Spirin); reviews and
analysis of literary sources (K. P. Osadcha, I. V. Krasheninnik); development and theoretical
justification of the model (K. P. Osadcha, V. V. Osadchyi, O. M. Spirin); organization and
survey of students (K. P. Osadcha, V. S. Kruglyk); processing, generalization and
visualization of empirical data (V. S. Kruglyk, I. V. Krasheninnik); analysis of the results and
general editing of the paper (R. M. Horbatiuk).

3. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

Analysis of the research on the implementation of blended learning in higher
educational institutions allowed us to identify 2 models of blended learning according to the
sequence of actions in the learning process and 6 models from the point of view of students.
Taking into account the conditions of organization of education in higher educational
institutions of Ukraine and our own experience in the implementation of blended and distance
learning, our own generalized model of blended learning in higher educational institution has
been proposed. The model is a variant of a consistent model of blended learning and is aimed
at in-depth study of educational materials taking into account the individual needs of students
for the organization of their learning activities. The study of the results of the implementation
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of the generalized model of blended learning was carried out by means of doing a survey and
analyzing its results. It allowed us to prove the positive attitude of most students to the
implementation of blended learning on the basis of the proposed model. In the future, it is
planned to conduct an experimental study aimed at checking the effectiveness of the
organization of the blended educational process based on the proposed model. Further
research perspectives include the improvement of the proposed model through the use of
adaptive learning technologies, individualization and personalization of learning.
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AHoTamif. Y CTarTi pO3MIAOAEThCs TMpoOJieMa MOMACTIOBAHHS 3MIMIAHOTO HAaBYAHHS  JUIS
3abe3neueHHs KicHOT MpogeciiHOI MArOTOBKH MaidOyTHIX (axiBuiB pi3HUX MpodiiiB y 3aKianax
BUILOI OCBITH YKpaiHu. Mera JOCHI/KEHHS: PO3POOMTH MOJIEIbh 3MIIIAHOTO HAaBYaHHS IS
3aKJaiB BHIOI OCBITH 1 IIpOAHaNi3yBaTW pe3ydbTaTH ii BIPOBAa/UKEHHA B OCBiTHINM mpouec. Ha
OCHOBI aHalli3y HayKOBHX IyOJiKaIliif 3po0ieH0 BUCHOBOK, L0 ICHYE JIOCUTh 0ararto miaxXoAdiB 10
noOyIoBM Ta TPaKTHYHOI pearizamii Mojeied 3MIMIaHOO HaBYaHHS, SKi BPaxOBYIOTbH
KOHIETITYalIbHI TOIJISIIA aBTOPIB Ta OCOOJMBOCTI MEBHOTO OCBITHHOI'O CEPEIOBHIIA. 3MilllaHe
HaBUYaHHS PO3MIAAETHCS Y CTATTI K JOLIJIbHE MMOEAHAHHS TPAAUIIIIHOIO OCBITHHOTO MPOILECY B
ayANTOPIAX 3 AMUCTAHLIWHUM HABYAHHSM, CAMOCTIHHOIO POOOTOI0 CTYAEHTIB 1 BHKOPHCTaHHIM
(pOBUX TEXHOJOTiH, sKe BiIOYBaeThCS 3a MEBHOIO cXeMow. IlIpoaHasi3oBaHO MOHATTS
«3MilllaHe HaBYaHHS» Ta «TiOpUIHE HABYAHHI», a TAKOXK JEKUIbKa ICHYIOUHUX MOJEJIeH 3MIllIaHOr0
HaBuaHHs. Po3po0iieHO y3aralibHeHy MOJEib 3MIIIAaHOTO HaBYaHHS B 3aKJa/iaX BUILOI OCBITH, a
TakoX ii Bi3yasibHEe MoOJaHHs. BrpoBa/pkeHHs i€l Mozeli J03BOJISE TMOEAHYBATH Pi3HI BHUAM
HaBYaJILHOI JisUTbHOCTI (HAOYTTSl 3HaHb, (POPMYBAHHS MPAKTUYHUX YMiHb, CAMOCTIIIHE HAaBYAHHSI,
OLIIHIOBAHHS TOIIO) ITi/T YaC OYHMX Ta JUCTAHIIIMHUX 3aHATH CaMe B Tiii KOMOIHAIIi1, sKa HEOOXiaHa
IUIsl JOCATHEHHS O4YiKyBaHHMX pe3yabTaTiB B YMOBaX KOHKPETHOTO 3aKjaxy BHIIOl OCBITH.
HaBemeHo pe3ynbTaTH ONMTYBaHHS, IPOBEAEHOTO B  MeNITONONLCEKOMY JIep)KaBHOMY
MearorivHoMy  yHiBepcuteti iMeHi bormana XwenpHunpkoro. [lin wac onurtyBaHHS Oyio
MPUIJICHO yBary TaKUM acleKTaM: sSIK CTYJSHTH PO3YMIiIOTh CYTHICTh 3MIIIAHOTO HABYAHHS, a
TaKOX BIIMIHHICTh MI)K BUKOPUCTAHHSM EJIEMEHTIB JUCTaHIIHHOrO HAaBYAHHS il Yac OYHOIO
HaBYaHHS Ta MMOBHUM BHKOPUCTAaHHSM TEXHOJOTI AMCTAHIIIHOrO Ta 3MIlIAHOrO HABYAHHS ITif
Yyac KapaHTHHY; CTABJICHHS CTYAEHTIB JJO TPAIUIIIHOTO, 3MILIAHOTO Ta JUCTAHIIIHOIO HABYAHHS;
SK CTYOEHTH CHPUHMAIOTh HABYANBHHUNA NPOILEC, OPraHi30BaHMA HA OCHOBI 3alpONOHOBAHOL
y3arajibHEHOI MOJIelli 3MilaHoro HaBuaHHs. OKpiM TOro, 0yI0 3’COBaHO, AKi IU(POBI TEXHOIOTIT
BHKOPHCTOBYIOTBCS B 3aKJIaZiaX BUIIOI OCBITH JUISl OpraHi3alii 3MillIaHOTO HaBYaHHS. 3arajoM, 3a
pe3yapTaTaMy ONMUTYBAHHS, MiATBEP/UKEHO MOMUIBHICT 3aCTOCYBAaHHS PO3POOJIEHOI MOAET Ta
BH3HAYCHO MEPCIIEKTUBHI HATIPSIMA HAYKOBHX PO3BIJOK Y APWHI 3MIMIAHOTO HABYaHHS.

KnwdoBi cioBa: BHIla OCBiTa; MOICIH 3MIIIAHOTO HABYAHHS; WCTAHIIMHE HABYaHHS,
iH(pOpMaIiifHO-KOMyHIKaIliiiHi TEXHOJIOT11; CTABJICHHS CTYICHTIB.
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