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Abstract: This article shows peculiarities and tendencies of flipped learning
implementation in the educational process of higher educational institutions,
describes the model of flipped learning implementation using e-learning courses.
The authors present the results of the survey conducted within the framework
of the international project Erasmus + MoPED on flipped learning, participated
by bachelor’s and master’s degree students of the Borys Grinchenko Kyiv
University. The article includes an example of a flipped learning sequence based
on intended learning outcomes and Bloom's taxonomy. The example provides a list
of students’ activities, including assessment, and their distribution among
the phases of flipped learning sequence: Pre-Phase, Face-To-Face Phase and Post
Phase.

Keywords: flipped learning; educational video; Bloom’s taxonomy; intended
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INTRODUCTION

Transformation of society under the influence of digital technologies, change
of the labour market requirements to specialists and their competences,
peculiarities of modern students’ needs in knowledge acquisition sources
and methods, practice-oriented learning, dual education system, combining study
and field experience require immediate changes in higher education, including
changes of educational process organizing and utilization of innovative
pedagogical technologies. One of the ways to provide those changes
is the implementation of e-learning and distant learning technologies;
the development of e-learning courses and other types of e-learning content;
standardization in e-learning content and electronic educational environments
development and a global shift from Learning Management System (LMS)
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to Training Management System (TMS) (Morze, Buinytska, Varchenko-
Trotsenko 2016).

Today many educational resources in electronic format placed in the public domain
can be divided into two groups: developed learning content and services for content
development. Designed scenarios for educational videos, visualizations
and presentations sets of questions and tasks can be included to content. Services
allow using models for content design, that is a service is a “wrapping” which
“wraps” some content for an end user; e-learning courses can be included there.
There are open questions left: for which services do we need to create content,
which technologies should be used in the process to increase students’ positive
motivation for learning and ensure quality of their learning?

Recently, the concept of teaching in higher educational institution
has been changing from teaching aimed at theoretical materials exploration where
a teacher is the main source of information to practice-oriented teaching, students’
active involvement in educational process where their needs and peculiarities
of teaching z-generation students are considered, which manifests itself in the use
of digital technologies and devices as well as different cognitive learning styles.
The present labour market sets for higher education the task to train a modern,
creative, mobile graduate who has a complex of occupational key competences
and is ready to effectively perform their professional activities in the conditions
of globalization and informatization of all spheres of the society. The educational
process in a modern higher educational institution has to be built on the basis
of the use of innovative pedagogical technologies, in particular ICT.
These technologies include flipped learning, blended learning, gamification,
adaptive learning, microlearning, etc. (NMC Horizon Report, 2018).

That is why in the Borys Grinchenko Kyiv University a lot of attention is paid
to e-learning implementation based on the use of electronic content (e-content)
including e-learning courses (ELC) and electronic collaboration (e-collaboration)
technologies on the basis of the University’s designed electronic informational
learning environment. The problem that arises is integration of innovative
pedagogical technologies with e-learning courses. One of the above-mentioned
technologies is flipped learning based on using video materials of new format.

Flipped learning technology has become one of the innovative educational
strategies in recent years. It “turns around” direct teaching of disciplines and helps
to focus on attracting students’ interest to applying gained knowledge
and high level of thinking skills formation (Bloom, 1994).

The purpose of the article is to develop a model of flipped learning technologies
implementation on the basis of e-learning course utilization.

Methods

To achieve the goal, a number of methods were used, in particular theoretical ones:
methods of systematic and comparative analysis of scientific sources,
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methodological literature, and special literature to find out the elaboration
of the problem of implementing flipped learning in the educational process
of higher educational institutions; synthesis and generalization for the formulation
of the main provisions of the study; empirical — a survey and interviews
with students of pedagogical specialties. In particular, at the Borys Grinchenko
Kyiv University, in July 2019 a survey was conducted, in which 76 participants
took part, including 12 bachelor’s degree students and 64 master’s degree students.
The survey was passed by students of 5 specialties of pedagogical
direction from the Faculty of Information Technologies and Management
and Pedagogical Institute (Figure 1). The survey was conducted
(https://docs.google.com/spreadsheets/d/1IKT2m6MUs8vX9cSIAY5J1HY HGuKe2
amRDLisTxEieO7A/edit?usp=sharing), where questions about the fields of study
were raised.

mE-learning management

26%
Computer Science
Pedagogy of high school
122 28% Pedagogy of secondary education
14% Primary education

Figure 1. Fields of study of the students who took part in the survey
Source: Own work

1. THEORETICAL PECULIARITIES OF FLIPPED LEARNING
1.1. What is “flipped learning”?

Although there is no single model (Tucker 2012), the flipped learning
is characterized in terms of course structure: instructional content
(e.g., pre-recorded class lectures) is assigned as homework before coming
to the class. In-class time is then spent working on problems, advancing concepts
and engaging in collaborative learning (Findlay-Thompson
and Mombourquette 2014). Removing the instructional content from in-class
time allows the instructor to spend more time on personal engagement
of every individual student (Roehl et al. 2013), but perhaps equally important,
the flipped classroom model is student-centered (McLaughlin et al. 2014),
which means that students are responsible for watching lectures on their own
and coming to class prepared for in-class activities and discussion. Little direct
evidence currently exists regarding student learning outcomes or academic
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performance in a flipped versus traditional (lecture-based) classroom (for reviews,
see O’Flaherty and Phillips 2015).

The concept of flipped learning was offered by Bergmann and Sams (Bergmann,
Sams 2012). They recorded classroom lectures and placed the videos
in the Internet for students to watch and revise the learning content easily.
This technology provided significant learning results which inspired the authors
to use it further before in-class lessons (for example, in the form of online video
instructions). This way students could get ready for the lessons watching video
materials and could acquire knowledge on a definite topic before the beginning
of in-class lessons. Thus, such approach provided more time for active learning
in the classroom which allowed to involve students in deeper study of a discipline
and discover and correct possible mistakes and problems (Bergmann, Sams
2012). Various scientific sources can give different definitions of the notion
of flipped learning. That is why we offered our students to choose one or several
definitions of the notion whereas there was one which did not correspond the sense
of the notion. It helped to define the most relevant definitions of flipped learning
from those offered by several scientists and also to find out that 10% of students
who took part in the survey had a wrong idea of flipped learning technologies.

According to the results of the survey different definitions of flipped learning
can be ranked:

— Flipped Learning is a pedagogical approach in which direct instruction
moves from the group learning space to the individual learning space,
and the resulting group space is transformed into a dynamic, interactive
learning environment where the educator guides students as they apply
concepts and engage creatively in the subject matter (FLN 2014) — 61%.

— Flipped learning is a pedagogical approach in which the conventional
notion of classroom-based learning is inverted, so that students
are introduced to the learning material before class, with classroom time
then being used to deepen understanding through discussion with peers
and problem-solving activities facilitated by teachers (HE Academy
2015) — 46,8%.

— Inverting the classroom means that events that have traditionally taken
place inside the classroom now take place outside the classroom and vice
versa (Lage et al. 2000) — 35,1%.

Analysis of scientific studies shows that a considerable part of teachers all over
the world have already been using flipped learning (Hwang 2015) as:

— Teachers use multimedia technologies to provide students with learning
materials which allow them to learn regardless of time and location.
Students are taught to search and choose required information and data
for in-class lessons, and it is expected that they will be more active
and responsible for their study.
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— Learning video allows students to watch learning content several times
if needed for acquiring deep basic knowledge.

— Digital multimedia learning materials are easy to store, watch, change
and transfer.

— In the process of preparation to implementation of flipped learning teachers
can check and give all the students access to a curriculum, tasks
and requirements for learning results and their assessment, constantly
improving pedagogical design of students’ activities and learning content.

— When students have sufficient basic knowledge on the learned topic,
they get more time for active learning, own questions formulation
and discussion, defining practice-oriented problems and their collaborative
solution. Under the circumstances teachers are able to give individual
consultations which help students to overcome difficulties in study.

— Active involvement and discussion in a classroom can increase the level
of collaboration between students and teachers. Active atmosphere might
increase students’ learning motivation, and thanks to collaboration with
co-learners learning effect will grow.

— Additional learning strategies such as project-based learning, inquiry-based
learning and problem-based learning can be used for in-class lessons
to facilitate development of higher level thinking skills according
to Bloom’s taxonomy which would be more important for formation
of professional and key competences.

We will consider ways of flipped learning technology utilization in the educational
process of a university. We will focus our attention on the fact that flipped
learning is also a pedagogical concept as z-generation representatives
where modern students belong can percept learning material better through
visualization of the content (Morze, Smyrnova-Trybulska, Umryk, 2015).
That is why it is advisable that a teacher provided students with new material
in the format of video lectures or other types of digital learning materials
which they could study at home, especially considering that most students
have their own mobile smart gadgets. According to statistics, 92% of students
use their own digital devices in educational process (Payne 2019). Conducting
lessons can be flipped with the help of digital media materials which are placed
on a university educational platform. Such educational content is provided
with the help of an e-learning course in LMS which allows swapping traditional
types of students’ in-class activities with the out-of-class ones, that means
transformation of in-class (giving new materials) and self-study phases happens.

Flipped learning has 3 phases:

— Pre-Phase — which takes place before in-class lesson,
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— F2F (face-to-face) — active in-class learning,
— Post-Phase — following out-of-class learning, reflection.

On the stage of Pre-Phase design, it is advisable to use microlearning technology.
Charles Weber formulated a concept of microlearning technology regarding “quick
learning in changeable environment” (Weber 2003), which means learning
a relatively small amount of learning material and short-term learning,
micro-modules. This term is used the most frequently in the sphere of e-learning
where it is the easiest to divide learning materials to components. Therewith, every
such module has to provide all the aspects of an educational process - brainwork,
fulfilment and assessment (reflection) (Zimmerman, Dale 2001). In addition,
z-generation students are learning in higher educational institutions now — these
are young people born after 1996 for whom it is typical to switch their attention
quickly, and who are characterized by online existence, absence of unquestioned
authority, etc. (Vember, Buchynska 2018); and flipped learning will help
to consider peculiarities of such students.

Let us analyze how the above-mentioned phases of flipped learning
are implemented in the process of design and utilization of an e-learning course
(Figure 2). Out-of-class activities of Pre-Phase could include classical lectures,
individual tasks that contain formative assessment instruments, in particular
rubrics, check-lists, assessment forms, K-W-L charts, etc. Active learning
(F2F phase) will take place in the classroom during seminars, laboratory and
practical sessions using different innovative pedagogical technologies.
The end of work, additional tasks and self-study are transferred into Post-Phase
(Morze, Varchenko-Trotsenko 2019). The structure of flipped learning using
an e-learning course can be presented in Figure 2.

Out-of-Class Activities

Out-of-Class Activities

y o To—
« Written lectures * Feedback
* Video materials i * Forum
+ Additional data Pl Practhﬂ' tasks « Self-study
+ Forums, whiteboards i (seminar, laboratory) + Additional resources

+ FORMATIVE * Collaborative work

ASSESSMENT i | = SUMMATIVE
i | ASSESSMENT

* REFLECTION

Post-Phase

Pre-Phase

In-Class Activities

Figure 2. Scheme of materials division in the phases of flipped learning
Source: Own work
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The level of acquiring knowledge by students depends on the form of educational
work (Figure 3). Therefore, in order to ensure the effectiveness of learning,
it is envisaged to apply different forms, methods and technologies, in particular
practice through action and training in cooperation. That is why while using flipped
learning it is rational to leave the activities in the process of which students acquire
less learning material (lecture, reading, video-audio materials, demonstrations)
for self-study and to use discussion in groups, practice through action, teaching
others etc. during in-class activities.

Lecture

Video-audio
materials

Practice throu
action

Reading
Demonstration

groups

Figure 3. Dependence of the level of students' acquisition of knowledge on
the form of educational work.
Source: Morze, 2003

1.2. The model of flipped learning implementation using e-learning
course

For implementation of flipped learning technology we designed a model (Figure 4)
which takes into account utilization of an e-learning course and peculiarities
of learning materials acquisition by different students.

One of the most important stages of the model implementation is identifying
intended learning outcomes (ILOs) which can be based on Bloom’s taxonomy
(Bloom, 1994) modified by Anderson and Krathwohl (Anderson, Krathwohl
2001). According to this taxonomy there are six levels of cognitive skills:
remembering, understanding, applying, analyzing, evaluating and creating.
In flipped learning the tasks students perform out of class belong to remembering
and understanding, i.e. to the lowest levels of cognitive learning as materials
are used to acquaint students with basic data. During in-class activities higher
levels of cognitive thinking skills are formed such as analyzing, evaluating
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and creating (Hwang et al. 2015). Teacher’s role in the classroom is being
changed - they become facilitators, use discussions, organize collaborative learning
activities, group work, projects, furthers development of students’ ability
of self-reflection.

Determination of learning results

Create | Evaluate I Analyze I Apply I Understand l Remember

Choice of learning materials

Theoretical materials [ Additional materials ] Self-study tasks ] Methodological |
Materials adaptation for the students
Written Schemes, Video I Audiobooks l Virtual

materials infographics materials. laboratories

Determination of in-class activities

Discussion I PBL | Group work | 1BL l

NS

Students’ activities monitoring

Communication I Formative tools I i tools.

Figure 4. The model of flipped learning implementation using e-learning
course
Source: Own work

In-Class Activities
Creating |
, Evaluating |
, \Analyzing |
, A\pplying |
\ </
, Understanding ‘
, Rememt;ering |
Out-of-Class | X -
Activities \

Figure 5. Utilization of flipped learning and Bloom’s taxonomy
Source: Own work based on Bloom’s taxonomy
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On the second stage a teacher prepares learning materials according to intended
learning outcomes.

In the process of adaptation of learning materials which will be used in Pre-Phase
a teacher should consider that every person prefers different learning styles
and methods. Among the classification of learning styles VARK has become
the most popular model. In VARK model (Fleming, 1995) which is based
on the idea of different type of information perception the following styles
are defined:

1. Visual - people with a strong visual preference for learning like: different
formats, space, graphs, charts, diagrams, maps and plans.

2. Aural - people with a strong aural preference for learning like: discussions,
stories, guest speakers, chat.

3. Read/write - people with a strong read/write preference for learning like:
lists, notes and text in all its formats and whether in print or online.

4. Kinesthetic - people with a strong kinesthetic preference for learning like:
senses, practical exercises, examples, cases, trial and error.

There is an example of VARK model questionnaire available online
(http://vark-learn.com). It also contains explanations for every style
and recommendations for educational activities optimizing using a correspondent
type of information perception and learning style and presented in the way that
is appropriate for a respondent. A survey taken by Grinchenko University students
has shown that such styles of learning as visual and kinesthetic (Figure 6)
are the most widespread, though there are also students with different learning
styles even if they presented in minority. That means that teachers should present
learning materials in different ways.

Visual - I acquire and remember better graphic and video materials _ 77,90%
Aural - Iacquire mformation better when 1t is rendered or explamed .
, I 28.50%
orally
Kinesthetic - I acquire information better when I perform something in _ 75.30%
practice 070
Read/write - [ acqure wntten mformation better _ 32,50%

Figure 6. Respondents' answers about learning styles
Source: Own work

Particularly, a clarifying question about the form of presenting materials
for acquisition has shown that students prefer such forms as learning videos
and presentations (Figure 7):
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Text N 24,70%
Presentation | 76,60%
Leaming video I 76,60%
Infographics I 50,60%
Mind map (scheme) I 50,60%
Other W 1%

Figure 7. Respondents' answers about Pre-Phase learning materials types
Source: Own work

Therefore, an important aspect for providing Pre-Phase with learning materials
is creation of high-quality video materials by teachers. Video materials
are an effective instrument as learners receive data through two channels — auditory
and visual. Important factors are video content (completed part of learning
material), duration (optimal for perception) and type (text data, infographics,
speaker recording etc.).

Let us define components of a qualitative video: a duration up to 6-15 minutes,
a completed educational idea that corresponds to the learning goals, a natural pace
of speech, an interesting content delivery based on an outlined problem
with the help of inquiry-based questions formulation. After each video
with completed idea students are offered to answer several questions.
The questions support all three stages of educational process: they serve
as a guideline at the beginning, as a self-check method in the studying process
and as a possibility of assessing own results at the end.

At the stage of identifying in-class students’ activities it is necessary
to pay attention to achieving learning objectives aimed at developing higher levels
cognitive skills.

Students noted that during in-class lessons they are more interested
in such activities as discussions, group and pair work, IBL (Figure 8).

Open questions I 53,20%
Quizzes I 55,80%
Discussions I 90,90%
Pair work [ 76,60 %
Group work I 89.,60%
Students' presentations I 46,80%
Testing students I 53.20%

Figure 8. Respondents' answers about learning materials types in the
classroom environment
Source: Own work

While choosing instruments for students’ activities monitoring a teacher defines
the ways different communication options will be applied considering
both communication among students and with the teacher. It is important
to understand formative and summative assessment differences as well.
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The peculiarities of formative assessment (Morze, Vember, Varchenko-
Trotsenko 2017) include:

— assessment of the learning process itself not limited to the products
of educational activities;

— assessment criteria design based on set learning goals;

— students’ participation in the assessment process;

— process character of assessment;

— utilization of digital instruments for assessment;

— absence of open comparison of different students’ results.

The following methods belong to formative assessment (Figure 9):

Social recommendation & 7 ~
communitiy participation
*Peer Assessment, learning

groups, network social Target GI'Ollp

mechanisms, peer-review Oriented Evaluation
= peer reflection

* peer-assiist, peer-learning

*benchlearning N /
Self-Evaluation - Self 7 ~
Assessment
sresponsive evaluation .
» formative evaluation E-Portfolio
«Stakeholder participation Evaluation

\ J

Figure 9. Formative assessment methods
Source: Own work based on Intel

For implementation of summative assessment, a teacher can use traditional
or peer assessment.

The peculiarities of peer assessment include:
— strictly defined assessment criteria;
— assessing each other by students;

— receiving a note not only for performed work but also for objectiveness
of assessment;

— high efficiency of activities.
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Let us specify the stages of implementation of the offered model using the defined
resources of an e-learning course.

The assignment activity module allows teachers to form tasks,
collect assignments, assess them and leave feedback on the assignments.
That means this resource can be used for storage and traditional assessment
of students’ activities results at any stage of learning.

Students can send any digital content (files) such as text documents, spreadsheets,
pictures, audio and video files. Moreover, it is possible to allow students to type
answers in the body of word-processor in the course. Also, tasks can serve
for students as reminders of what they are required to do in the “real world”,
for example, some creative task which cannot be performed in digital form.

Checklist module allows teachers to create checklists or lists of tasks
that have to be done by students. This resource is very useful for formative
assessment implementation or tracking students’ activities.

Feedback module allows teachers to create own survey to collect students’
opinions using different types of questions including multiple choice,
yes/no questions or short answers. Feedback can be anonymous if needed;
the results can be shown for all participants or for teachers only. Any feedback
can be organized on the home page of the website for unregistered users as well.

Forum module allows participants to conduct asynchronous discussions,
that is those which take place within long time boundaries. A teacher
can use forum both for communication and assessment of students’ activities.
There are some types of forums to choose from. For example, there is a standard
forum where anyone can start a discussion at any time; a forum where one student
can create only one discussion; a Q&A forum where students have to send their
own message prior to commenting on other students’ messages. A teacher
can allow attaching files to messages in a forum. Attached files are displayed
in the messages of the forum. Messages in a forum can be assessed by teachers
or students (independent assessment). Those assessments can be summed
up to form a final mark which will be transferred to grader report.

Glossary module allows participants to create and support lists of definitions
in the form of a dictionary or collect and arrange resources or information.
A teacher can use a glossary both for presenting definitions and for assessment
of students’ activities.

Lesson module allows teachers to present theoretical materials in a convenient
interactive form. Teachers can use a lesson to create single-level web-pages
or for learning activities where different ways and options are offered.

Quiz module can be used for conducting traditional assessment.

Wiki module allows participants to add and edit a set of web-pages.
Wiki can be joint with access to editing by all the members or individual where
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everyone has own wiki-page with private access to editing. History of previous
versions of every page is stored with the list of changes being done by every
member.

Workshop module is designed to collect and analyze students’ assignments with
collective assessment. Students can present their work in the form of any digital
content (files) such as text documents, spreadsheets, presentations and also
they can type answers in the input field with the help of word-processor
(a link on a blog, a document or wiki-resource, etc.).

Materials are assessed with the help of some criteria defined by a teacher.
A process of collective assessment and understanding the form of such assessment
can be trained in advance using examples of assignments provided by a teacher
with a link on an assessment example. Students are given possibility of assessing
one or several assignments performed by co-learners. Materials and reviewers

can be anonymous if required.

Students get two marks for the seminar - the first one is for their own prepared
assignments and the second one is for evaluating their colleagues. Both marks
are transferred to the grader report.

To present different additional materials there is a possibility of using resources
Book, File, Page, URL.

2. CREATING THE FLIPPED LEARNING SEQUENCE

Within the framework of the project “Modernization of Pedagogical Higher
Education by Innovative Teaching Instruments” (MoPED) of the EU programme
Erasmus + KA2 — Development of Higher Education Capacity, the University
of Deusto organized and conducted the course “Flipped Learning and Moodle
- Assessing Learning Outcomes” which was built on the principles of blended
learning: an online course was offered in LMS Moodle, a set of webinars
was conducted as well as one-week face-to-face training meetings
with the participants of the course.

According to the course assignments we designed flipped lesson sequences
with respect to defined requirements.

Let us consider an example of planning a flipped lesson sequence based
on Intended Learning Outcomes according to Bloom’s taxonomy for the flipped
lesson on the topic «Inquiry Based Learning Technique». The following ILOs
were formulated (Table 1):
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Table 1.
ILOs according to Bloom’s taxonomy for a flipped lesson
Bloom’s taxonomy ILO1-09
Remembering ILO1: to define Inquiry Based Learning (IBL) technique,

ILO2: to list main phases of Inquiry Learning Cycle,

ILO3: to name ICT tools, which can be used to organize

IBL
Understanding ILO4: to explain each phase and sub-phase of Inquiry
Learning Cycle
Applying ILOS: to use Go-Lab portal to find Inquiry Learning
Spaces (ILS),
Analyzing ILO6: to compare different models of Inquiry Learning

Cycle and some ILS on Go-Lab portal and their structure

Evaluating ILO7: to verify if one of the ILS on Go-Lab portal
matches the model of Inquiry Learning Cycle

Creating ILOS8: to create ILS as a duplicate of one of the ILS on
Go-Lab portal,

ILO9: to make some changes to this ILS

Source: Own work

According to identified ILOs a flipped lesson sequence was formulated setting
out performance of several types of activities with three phases: preparation phase
before the beginning of an in-class lesson — PRE-Phase, an in-class lesson
— Face-To-Face (F2F), and completing out-of-class phase - POST-phase.

Activities
1. PRE-Phase

Al — students individually get acquainted with the materials provided
by the teacher (watch the video, read texts) and search more information about I1BL
on the Internet (ILO1-4).

A2 — task for each student to publish on a forum (type of forum
— “Q and A”) definition of IBL (ILO1), main phases of Inquiry Learning Cycle
(ILO2) and to compare different models of Inquiry Learning Cycle to determine
if they have a common and different characteristics (ILO6).

FAL: self-assessment; using another forum - if students have questions,
they can write a message on the forum and the teacher or other students will
answer it.

A9 — task for students to register on the Graasp environment (graasp.eu).
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2. F2F

A3 — discussion with students about IBL, they need to define Inquiry Based
Learning (IBL) technique and name ICT tools, which can be used to organize IBL
(ILO1,3).

A4 — task for students using Padlet: students in teams (the group of students
should be divided into 5 teams) need to write main phases of Inquiry Learning
Cycle - one phase per team (ILO2), then in comment to other team’s message
explain one phase per team (ILOA4).

A5 - work in pairs: 1) one participant gives an example of what students
will do, and the other determines whether it relates to the IBL technique (ILO 1);
2) each pair of students receives a handout where the student's actions are indicated
during each phase of inquiry learning cycle, they need to make up the inquiry
learning cycle correctly and define the names of the phases of the cycle (ILOZ2, 4).

SAL: assessment by teacher (for ILO1-4).

A6 — acquaintance with criteria for searching ILS on Go-Lab portal,
task for students to find at least two ILS for primary school (ILO5).

FA2: self-assessment or peer assessment in pair.
SA2: observing the activities of students, assessment by teacher (ILO5).

A7 — task for students (in pairs): 1) to compare two found ILS
and their structure: how many phases they contain, what are the names of these
phases and discuss in pairs (ILO6); 2) to verify if one of the found ILS matches
the model of Inquiry Learning Cycle: if it contains 5 phases, if the phases of the
sequence correspond to Inquiry learning cycle and discuss in pairs (ILO7).

FA3: peer assessment in pairs.

Al10 - task for students to create ILS as a duplicate of one of the ILS
on Go-Lab portal (1LO8).

FAA4: self-assessment, the teacher is observing the activities of students.
3. POST-phase

A8 — task for students to create document describing the implementation
of task A7 (ILO6-7).

SA3: peer assessment using criteria, given by teacher (ILO6-7).

All — task for students to make some changes to ILS created in task
A10 ((1LO9).

SAA4: students provide their results to the teacher, assessment by teacher
(ILO8-9).
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The represented consequence can be presented in the form of the scheme
(Figure 10):

PRE-Phase F2F POST-Phase

] [
FA1 ) ILO1-4

P

ILO5
I 4
— A8 SA3
FA3 ILO6,7
- ¥
" (s |
Al0 FAG All ILO8-9
—

Figure 10. Sequence of flipped lesson activities
Source: Own work

To provide preparative PRE-Phase, give access to necessary materials for students
as well as required support the structure of the part of flipped classroom
was planned and implemented in Moodle LMS (Figure 11). An example
of a page which contains learning videos is presented in Figure 12.
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Pre-Phase

L ANTOJUL T IRLE,

TexHonoria agocnigHo-Ni3HaBa/IbHOrO HAaBUYAHHA

(Inquiry Based Learning - IBL)

Video

El 1.1. What is Inquiry Based Learning Technique?
;D} 1.2. How to structure an Inquiry Based Learning lesson?
\i 1.3. Which ICT tools can be used to organize a lesson on Inquiry Based Learning Technique?

Texts

gﬁ Inquiry Based Learning Technique and using Go-Lab ecosystem for its support

Task

=)
bﬂj__d 2.1. Inquiry Based Learning Technique
\;l 2.2. Registration on Graasp.eu portal

Help

-
@ Ask and answers

Figure 11. Pre-Phase structuring example for a flipped lesson on LMS
Moodle

Source: Own work

Materials can also be given in the form of a text that contains pictures, schemes,
infographics and can be divided into units which can be toggled with the help
of navigation elements.
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1.1. What is Inquiry Based Learning Technique?

Watch the educational videos:

THINKING TO MAKE MEA

ACTIVITY 2: WHAT DOES A

Figure 12. Page with an educational video in Pre-Phase materials
Source: Own work, YouTube

CONCLUSION

A modern higher educational institution requires changes and utilization
of innovative pedagogical technologies including digital ones in the educational
process. Flipped Learning is a pedagogical approach which increasingly used
by the educational community of higher educational institutions. However, a range
of requirements must be considered to design an effective flipped learning
sequence. All the kinds of activities provided for students to perform have
to be planned on the basis of Intended Learning Outcomes taking into
consideration Bloom’s taxonomy.

It is reasonable to plan the activities which are aimed at lower level Bloom’s
taxonomy skills formation - Remembering and Understanding - to be done
by students before the lesson in Pre-Phase of a flipped lesson. During Face-to-Face
Phase students work on problems, advance concepts, and engage in collaborative
learning, through this process higher level cognitive skills are being developed.
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To finish formation of every planned ILO it is important to provide assessment
— both formative assessment in the process of tasks preparation and summative
assessment — at the end of all kinds of students’ activities sequence that has to lead
to the corresponding ILO. Students can finish tasks performance, make peer
assessment, accomplish reflection in the Post-Phase.

It is possible to implement the designed flipped learning sequence effectively using
an e-learning course, particularly in Moodle LMS. On different stages of flipped
learning different resources can be used to provide students with learning materials
considering learning styles typical for different students, to organize group work
peer-to-peer interaction and peer assessment etc.

Prospects for future research are aimed at implementing and improving
the created flipped learning model using e-learning courses.
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