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VIRTUAL LEARNING ENVIRONMENTS AND
ENRICHMENT OF LEARNING IN A
CONTEMPORARY HIGHER EDUCATION: REALITY
OR ASPIRATION?

Edita Butrime?, Vaiva Zuzeviciute?

Mykolas Romeris University (LITHUANIA)

Abstract. The pace of developments, or — rather - the impact of developments on everyday life, including studies in
higher education, may be either overrated, or used just to a proportion of true potential, or - to the very least — un-
reflected. With the higher education being at focus by the authors, the impact (or —rather- the reflection upon the
possible impact) on technologies for studies is analyzed in this paper. The research question (RQ) addressed in the
study: in what way do students of several universities reflect on using virtual learning environment (VLE) for their
studies (data from 2014 and 2016 is used)? Results of theoretical considerations and results of an empiric on-line
questionnaire for students are presented in the paper.

Keywords: e-learning, learning analytics, diversity, web 2.0-based learning tools.

INTRODUCTION

The advancements seem to be (subjectively) related for the majority of us with the
most recent developments and discoveries, innovations and applications (iPhone or the
discoveries in Mars being examples in the long list of similar ones). Though, as Lévi-
Strauss put it [1], one of the greatest innovations in human history was invention of
technology of producing durable clay-bricks, however, we should admit, that the pace of
developments in the course of human history differs greatly during different historical
periods. During some periods the advancements were relatively slow, and during the
others — the speed was breath-taking. The pace of contemporary developments, or —
rather - the impact of those developments on everyday life, including studies in higher
education, may be either overrated, or used just to a proportion of true potential, or - to
the very least- unreflected, or — and this is the focus of this paper - are not always
critically analyzed. The paper is aimed to examine in what way do contemporary students
reflect on using VLE for their studies.

Aim of this paper to present theoretical and considerations and empirical findings on
the usage of VLE for studies from the perspective of students.

Please, be advised that some of the findings (theoretical and empiric) were already
Contemporary university and virtual learning environments - pathway towards
effectiveness or alienation? [2].



1.1  CONSIDERATIONS ON THE CONCERNS OF A PROFESSIONAL IN
EDUCATION

One of the essential functions for the civilization to proceed is the reproduction of
culture (or - the process of education; used as synonyms further on). As Jarvis put it
succinctly [3], externalization is only possible if internalization previously has taken
place. In cases of disruptions (genocide, war, revolution, invasion, ecological disaster,
natural disasters) the continuity may be compromised. Solid, reliable, organized,
continuous reproduction of culture (process of education) is the main vehicle for
civilization. The disruptions that the history knows of (the Dark Ages may be one of the
well-known examples of society’s steps backwards, however, there were many of those,
with the regime of Pol Pot in Cambodia in 7-8 decades of 20 c. being one of the recent
ones), have grave consequences and immeasurable price.

Therefore it is essential to invest into reproduction of culture or process of education
that at least for several thousands of years was performed by the institution/system of
education [4].

Today almost everyone may find an educational path she or he is interested in,
according to his/her individual career or social, or personal pursuits. However, due to at
least two major factors: a) the emphasis on the same very individuality that became
possible because of another factor: b) the scientific-technological advancements in
societies, the institution/system of education is either endangered as a species that face
extinction or this danger is becoming a reality.

The reproduction of culture (process of education) simply must take place. However,
today the system of education is giving way to either individualized learning (using open
educational resources that became available due to the expansion of the body of
knowledge in digital space and the sophisticated communication technologies), or the
learning that may happen due to intensive activities of other institutions, especially mass
media. Though it would seem that the very fact that function of education is performed
increasingly more often by other institutions rather than an institution/system of
education is not of a great concern as long as the function itself is performed, there are,
still, some concerns about the quality of the process.

Firstly, even if education as an institution/system will surely reflect some ideology,
however, the institution of mass media is also politically and ideologically orientated (as
are other institutions), and therefore, learning outside formal education remains
ideological contrary to the rhetoric of it being free of political orientations. Let us call this
concern the concern about the seemingly agenda-free education.

Secondly, with an emphasis on individual’s learning, the concern stems about the
structure, the principles and the system of the body of knowledge acquired. Though the
array of facts is ample, any individual, while learning, may overlook the organizing
principles and a system of the analyzed theme or issue. Let us call this concern the
concern about structure-free diversity, which may lead to superficiality. We should be
aware of time management and the ability to concentrate on the theme at focus: with too
many interesting things happening, too many facts to be learnt about, there is a danger for
superficial learning.
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As it was emphasized already, the function of reproduction of culture (process of
education) has to be performed in any case, but the agents — or —rather - their activity and
influence - while performing the function, are changing under our very eye. The
illustration of the process is presented below (Fig. 1).

Reproduction of
culture: process
of education

Institution/
SYstem
of mass media

Institution
systerm of
education

Individual, using ICT and the digitalized accumulated body of

knowledge

Relative increase of importance and the role

Figure 1. Relative increase of importance and activity of the agents performing the function of
reproduction of culture/process of education.

Virtual learning platforms became so widely used that for a professional in education
institution/system to use them for organizing teaching in studies (especially, in higher
education), seemingly is becoming a mundane task. On the other hand, we emphasized a
concept ‘seemingly’, because our studies [5], also other studies ([6, 7]) show relative
reluctance even among professionals for the task. Moreover, it seems that both young
people (students) and more mature people (their teachers) in several instances remain as
rigid in changing their ways of action, as any other generation before us. The example
may be a relative domination of Facebook (or similar social networks) contrary to many
other environments that are there specifically for studies. Students, having started using
Facebook, seem to be either passively against using another platform specifically
designed for their learning in higher education (reluctant to try or unaware of any other)
or even actively against using it (while asking teachers, why should they use, e.g.,
Moodle, when the Facebook is out there?). It seems unexpected why should young
people be so rigid, and on the other hand, it is not. With so many opportunities to choose
from, any individual still remains the same biological/social/psychological entity it
always was. And namely: an entity with only limited resources and energy [8]. With an
increasing number of channels to use for learning and communication, still any given
person has the same amount of energy. And if an increasing amount is necessary to
follow new assortment of channels; the less is left for the contents. And therefore people
may be reluctant to become proficient in yet another platform. They feel they will have to
invest additionally in learning to use a channel/an environment, rather than to
immediately use a channel/an environment that they already know for learning the
contents and for rewarding communication. Surely, one may argue that with each new
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generation of technology, it becomes more user-friendly. Thought seemingly that may be
the case, even here there might be another perspective. The perspective of marketing and
creating a need. Surely, new generations of technologies provide a luminous illustration
of evolution of human thought (both social and technological), and at the same time a
substantial proportion of the innovation is simply a market-driven endeavor. The IT
professionals are invited to create new platforms; the designers - new products to use
them (and vice-versa), because this activity adds to the cycle of consuming. Last year’s
perfectly good tablets are being discarded, with only few voices reminding us about the
necessity for ecological and responsible approach. And those voices are too few and too
low to be heard or to change the situation significantly.

On the other hand, the very short cycle of usability of products, platforms, even
buildings, has another (next to illustrating the evolution of technological thought and
advancements) positive dimension. The short-lived products illustrate how safe and
confident in ourselves we must feel now. If earlier people in most cases built cities,
schools, churches, produced tables or spoons, they invested years and decades for the
task. Today our cities are steel and glass, constructed almost in a blink of an eye. We are
relatively confident in our future: that we will have tomorrow, that everything is basically
good and that we do not have to use an opportunity we have today to its full potential,
because we will definitely have tomorrow. These considerations are no doubt positive.
Therefore, even if from an ecological point of view the short cycle of product is immoral,
from many other points of view it is positive. However, the main claim of this paper
remains the same: the shorter the cycle, the more there is to choose from (to use as a
channel/environment), the more energy is spent for that rather than for learning itself.

However, the situation with students, learners, raises even more concerns. With the
system of education — seemingly - giving way for individualized learning - the fact that
sometimes students somehow lack either basic competencies, or positive dispositions to
use ample opportunities provided for them even in educational settings, raises other
questions [9]. The questions about potentiality for overall qualitative learning outside
educational settings (where materials, time tables, structures, principles, facilitation,
consultations are not specifically designed to aid learning). The concern of the lack of
time management skills and possibly then, superficiality remains valid.

In recent years we started using learning analytics more and more often among the
array of tools for e-learning [10, 11]. The tools of learning analytics should enable
authentic personalization of learning of students. Williamson [12] analyses different
specific learning analytics platforms that enable observation, monitoring and even
making prognosis for the behavior of students, based on their previous behavior.
Researchers hypothesize that tools like that will soon enable personalization of learning
accompanied with creation of individualized learning scenarios, strategies, trajectories
and modules. According to Krikun and Kurilovas [13] the scenario will enable a more
effective and qualitative learning. These tendencies should prompt us, educationalists
active in the field, to invite both teachers and students to get acquainted with the above
mentioned platforms, and start using them. This is a complex task, because we have to
create platforms that are attractive for teachers and students, also that are very user
friendly, because, even if in its essence a tool is useful, but is not attractive to users, it
will not be used: with no users a platform and tools just do not exist.
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Further on arguments for the interconnection of the first and second concern are
presented.

The fact that the number of opportunities for learning are increasing because of the
increasing role of other institutions (rather than a specifically built professional institution
of education) in the process and the increasing employment of technologies for the
process asks for a specific critical deconstruction.

On the one hand the authors of this paper readily admit that surely they themselves
are value-biased in the discussion: with their preference for education being performed by
a professional institution of education (at least for the majority of cases).

On the other hand, having readily admitted themselves being value- biased, we also
ask for a critical deconstruction of the notion that education being offered by other
institutions is ‘good’, because that increases the assortment of offers, because, as a
consequence, that decreases the domination of the power agents that control education.
Yes it is true; ad no — it is not. We already demonstrated that the short lived cycle of
technologies is sometimes (quite often one might argue?) driven by economical/profit-
driven motives rather than merely reflect an evolution of technological thought. Let us go
further on along the line of discussion. Does that not apply to many other instances when
something is offered by other (other than an institution of education) institutions. When a
banking system provides information; and people learn it; this is good, they know more
about the new products/services offered by banks. But - isn’t this information just a
powerful vehicle for marketing new products provided by a bank or banks? When a
country tells about the delights to be seen/visited there; this is good; people learn about
new opportunities to expand their cultural aspirations. And however, this is a powerful
vehicle to boost the tourism industry. When we hear about new more nutritious products -
it is good, may encourage us to open up for a gourmet experiences; and on the other hand
this is clearly an invitation for us to boost the food-processing industry. The list of
examples is long. Those few examples suffice to illustrate the necessity for a critical
approach in the matter. We should not automatically appraise increase of agents that
provide education and an increase of the number of channels for education as ‘good’. In
both cases (the contents: what is it that we are educated about and the form: what is the
media that we are almost forced to use?), a large proportion of motivation to do so is a
market/profit and power/domination driven aspiration.

Superficially we may feel we have more options, and however, we are still
encapsulated into an economy of consumption: of goods, services, technologies, even
opinions and fashions. Moreover, the superficial illusion of ample opportunities for
choice may make us even less critical about what is it that we consume and why.
Another, purely educational concern in this concern that without structure, the picture of
what is the beginning of a given idea/thought/innovation, and what were the arguments
against, and what was the final decisive argument/data/evidence for an idea to become
influential and recognized (e.g., there were historically suspicions that the Earth goes
around the Sun, not vice versa; however, only in 15 c. finally the idea became
recognized), the picture will be sketchy at most. In most case, a reader will contra-argue:
not a problem. And that may be. But not always. When something is sketchy, when there
is no structure or foundation, when too much relies just on ‘common knowledge’ or ‘I
read on Internet’ a danger to feed in a value-biased or simply scientifically incorrect
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information increases. The same applies to both natural and social sciences. We invite a
reader to perform an experiment. We did it ourselves (thanks to an advice of someone
very dear to one of the authors): choose YouTube and add an entry “earth is flat”. We
ourselves did an experiment at the time of completing this paper, namely, 7 September,
2016. The number of results: 10 500 000. Surely, some of the entries are the titles of
songs, but some reflect opinions of people or even groups who provide arguments for the
statement. When we still have a functioning education, surely, these misconceptions may
be corrected. But if we go on (no doubt, we exaggerate the example now for the sake of
clarity) with the derision for professional education and with the adoration for diversity,
how many young, un-critical people will we lose for the YouTube-type-level-education.
It may seem improbable at the moment; however, if a reader has young children, he or
she will as well share our concern.

As Singer and Friedman [14] put it: “Just as Martin Luther once harnessed the
revolutionary power of the printing press to spread his message, and Martin Luther King
Jr. similarly used the news venue of television, hacktivists are simply tapping into the
latest technology to aid their own ....” ([14], 77); the quote goes on enumerating civil
disobedience and protest, but for the purposes of this paper the fact that technologies are
there already and what message they will be used to send out — is a matter of simple
typing task- is of utmost important. As professional educationalists, admitting our own
biases, we still invite readers to reflect in a critical way about the widespread
conceptualizations of diversity. Though we readily agree diversity is better than
monotony and diversity of agents is better than monopoly, we also invite to be conscious
and cautious in putting an equation mark between ‘diversity’ and ‘good’, because too
much of un-reflected diversity and the lack of structure may lead to superficiality and
even grave factual errors; also it may ill-serve the development of a responsible and
active citizen.

These concerns are voiced out by quite a number of scholars and educationalists, and
also by authors of this study. Hence the research question (RQ) addressed in the study.

1.3 SAMPLE, PROCEDURE AND RESULTS OF THE EMPIRIC STUDY

This section is dedicated to presentation of empiric data on how students at X, Y and
Z universities reflect on tools that they use for learning in their studies are presented. The
on-line questionnaire was used in 2014-2015 (1 phase and in 2016 (second phase)).

The questionnaire for both phases consisted of closed-type questions; in addition,
two questions were open, that is, students were asked for their reflections on certain
concepts and their own behaviors. Higher education students of the first year, as
representing the generation of DN, were invited to participate.

First phase. The study was carried out in three Lithuanian universities in the period
from December 2014 to January 2016. The research sample consisted of 138 first year
students: 71 (51.1%) university X, 38 (27.5%) university Y, 29 (21%) university Z.
48.5% of them were social science students, 39.1% medical students and 12.3%
veterinary students. The study was specifically designed not to include students from
technical or computer sciences, because it would be logical to expect that students from
those fields would be more competent and self—assured in this respect. The age of the

14



participating students varied from 19 to 26. Students’ experience in working with
computers was from 5 to 16 years (10.29 on average). Students’ experience in using the
Internet was from 4 to 15 years (8.48 on average).

Second phase. Next year- in 2016 —the study was repeated in order to find out
whether the dynamics of perspectives of students can be identified. In 2016 the research
sample consisted of 133 first year students: 53 (39.85%) university X and 80 (60.15%)
university Y. 77.44% of them were social science students, 22.54% medical students.

Students were asked to provide information, using the Likert scale on whether they
liked using internet possibilities for specific purposes (tools); with the possible answers
being from “ like that one very much to like that one, to | am not sure, to do not like that
one, to do not like that one at all”. It would seem that specifically for leisure time
orientated and with no specific responsibility attached purpose dominates (Fig. 2).

Y outube and other entertainment
onling

Communication (friznds, family)

online hank aperations

Using internet for study goals Oz2016

2014
Online shoping

Time management

Knowledge management

50% 1008

Figure 2. What purposes internet is used to achieve (like very much); percentage
of choices, not of respondents.

In 2016 the students from the same universities X and Y were invited into the survey,
however, students at the X university represented another study programme, which may
account for the difference in the results (in some cases) (Fig. 2).

Students were asked whether they used internet based (or ICT) tools for learning
before they entered university (Fig. 3, A). The question was whether they used tools even
without teachers’ instruction. The study reveals that using internet for studies is limited
(Just a bit more than 30% in 2014 and 42% in 2016) of students reported them being
important for their learning (Fig. 3, A). During the first part of the semester a third of
students (29.7%) in 2014 and fifth of students in 2016 (Fig.3, B) noted that if they had an
opportunity to choose (traditional-internet based tools); they chose internet-based tools.
In this group of respondents a third was of those who reported having used internet based
tools before joining university; that is, for whom internet tools were important for they
individual learning.
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Figure 3. Students on using internet (and its tools for learning during studies).

On the other hand, students’ self-assessment on their competence to use internet is
also somewhat moderate, with slightly more than 30% in 2014 announcing themselves
being competent users (Fig.4, A). In 2016 appr.30 percent of students thought their
competence for search for information is adequate (Fig.4, B), therefore this difference
may be —probably-explained by the fact that students came from other study programmes.

o, © ag
0% B0%
71,70% 71,25%
T0% -
£3.3% 50.5% 70%
60% -
60%
50% -
. 39.5 50%
40% .55 W 2016 Studants say, that
- sufficiently
30% o o 400
D 2016 S5tudants say, that
20% I 300 | 28.3% 28.5%) not sufficienthy
10% - — 20% 4
0%
i 10% -
X ' Z
W 2014 Students say, that sufficiently 2014 Students say, that not sufficie ntly 0% A « v _

A. Students asses their experience (use of Students asses their experience (use of
internet tools for information search. internet tools for information search. 2016)
2014)

Figure 4. Students on their competence and activeness while using IT.

Results show that even during studies the emphasis for using IT is on communication
(approximately 90% in 2014 and approximately 60 % in 2016) in contrast to a seemingly
logical choice to use (analyze, apply) materials, published by teachers for the specific
needs of the very students at focus (Fig. 5).
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Figure 5. Students’ opinion on the application of ICT in the study process (percentage of choices,
not of respondents).

In 2016 students/respondents study in the study programme that has the
learning/teaching materials published on the Moodle, therefore in this sense, students are
simply ‘obliged’ to use ,,University online courses” (36 percent in 2014 and as a
contrast: 53 percent in 2016).

Summing up: it would seem that the more experience students have on using
internet tools and ICT for studies and other purposes (Fig.5), the more critical they are
about their competencies (Fig. 4, B).

Therefore, it seems the theoretical discussion, also has empiric data that supports its
claims. The more students use available tools, the critical they are about themselves and
their competencies. That is, the diversity is not an answer, however, experience of
diversity helps to develop as a humble, reflective and more ready for learning personality.

CONCLUSIONS

1. Increase of agents delivering education does not automatically decrease the power
and bias-free education. On the contrary, every agent that delivers educational services
has its own agenda: be it a business or a political plan. It is imperative to reflect in a
critical way about the widespread conceptualizations of diversity. Though diversity is
better than monotony and diversity of agents is better than monopoly, we also should be
conscious and cautious in putting an equation mark between ‘diversity’ and ‘good’,
because too much of un-reflected diversity and the lack of structure may lead to
superficiality and even grave factual errors; also it may ill-serve the development of a
responsible and active citizen.

2. It seems that the more experience students have on using internet tools and ICT
for studies and other purposes, the more critical they are about their competencies.

3. Theoretical discussion also has empiric data that supports its claims. The more
students use available tools, the more critical they are about themselves and their
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competencies. That is, the diversity is not an answer in itself, however, experience of
diversity helps to develop as a humble, reflective and more ready for learning personality.
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VIRTUALIOS MOKYMOSI APLIKOS IR MOKYMOSI PAPILDYMAS
SIUOLAIKINIAME AUKSTAJAME MOKSLE: TIKROVE AR SIEKIS?

Edita Butrime, Vaiva Zuzevigiute

Kasdienio gyvenimo poky¢iy (grindziamy informacinémis ir komunikacinémis technologijomis),
iskaitant aukstojo mokslo studijas, tempai ir poveikis gali biiti pervertinamas arba iSnaudojama
tik tam tikra potencialo dalis. Autorés analizuoja studijas aukstojoje mokykloje taikant virtualia
mokymosi aplinka (VMA). Straipsnyje analizuojamas studijy technologijy poveikis studentams
(tiksliau poveikio refleksija). Tyrimo klausimas: koks studenty pozitris i VMA taikyma
studijose? Tyrimas atliktas keliuose universitetuose nuo 2014 m. iki 2016 m.
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THE POSSIBILITIES OF APPLICATION OF THREE-
DIMENSIONAL AND AUGMENTED REALITY
TECHNOLOGIES IN LEARNING PROCESS

Rytis Maskeliunas?, Daina Gudoniene!, Tomas Blazauskas?, Andrius
Paulauskas®

1Kaunas University of Technology, Lithuania

Abstract. New trends in the field of education and technologies indicate a shift in pedagogical perspectives and
theoretical frameworks. The purpose of this article is to find out the benefits of using emerging technology tools such
as three-dimensional virtual environment and augmented reality to foster students’ collaboration and interaction in
learning processes. This article provides brief information about the newest technologies and its’ benefits for
educational system all over the world.

Keywords: Augmented reality, three-dimensional environment, virtual environment, avatar.
INTRODUCTION

In the last fifty years, education system changed a lot. Digital media was mixed into
lessons and learning experiences by providing interactive simulations and educational
games for students. It has been available in classrooms provided with computers,
interactive boards and more recently learning experiences are accessible through
students’ smartphones or tablets. What is more, the interaction methods are changing —
students do not use keyboard and mouse only but now they can use their whole body for
interaction with educational content that appears to exist in the physical world by using
augmented reality.

A lot of researches were made and results have shown that the different senses do not
act as a unique performance and the same role. Results demonstrated that about 74% of a
healthy human is being learned through the sense of sight, 15% through hearing, 5% -
through the sense of touch and 3% through the sense of smell, also 3% sense of taste [1].
It is clear that using visual teaching aids would help to achieve more, and it can also be
mixed with new technologies. Two of these emerging technologies are the three-
dimensional visual technology and augmented reality. There were made a lot of
investigations on these technologies in learning sphere and after inquiries, it is clear that
these new technologies have huge perspectives.

Many authors have identified computers as teaching assistants. Gardner [2]
considered the use of technologies in special education. Mayer [3] identified advantages
of using multimedia in teaching: “[...] creativity, save time, eliminate useless activity,
add time to interact with students and discussion, presented in various forms, to identify
different styles of learning, active learning and feedback, the possibility of repetition,
learning control the pace of global learning process, facilitating participation in activities,
interaction and mutual relations with the user.”

Usage of multimedia has been useful, not only in regular teaching, also for training.
The researchers say that when the learner has an ability not only to hear but also to see
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and be interacted with the learning environment, they can remember about 80% of whole
experienced information [4].

1.2 THREE-DIMENSIONAL VIRTUAL ENVIRONMENT

A three-dimensional virtual environment may be defined as an environment that
“[...] capitalizes upon natural aspects of human perception by extending visual
information in three spatial dimensions”, “[...] may supplement this information with
other stimuli and temporal changes” and “[...] enables the user to interact with the
displayed data” [5]. The most important properties that make three-dimensional virtual
environment differ from others virtual environments, such as Moodle, are temporary

changes and interactivity.

Three-dimensional (3D) technologies have become a foundation for almost all
modern computer games and virtual worlds. A lot of educators and educational
institutions foresee great potential in the use of three-dimensional virtual environments
stimulations and games for learning and teaching different subjects.

In almost all three-dimensional virtual environments, each user creates an ‘avatar’
that provides a visual representation of a users’ real or similar appearance in real life. The
sense that the avatar is a portrayal of the user and its being controlled by him or her that
he or she creates through the environment is valid for encouraging a rich sense of
psychological submergence in the performance of tasks.

Dickey [6] identifies the main three aspects of the user’s experience that promote to
identity projection: presence (the physical state of presence as well as the social
impression one makes), representation (including the visual appearance of the person’s
avatar, along with their identifying name or description) and embodiment (including their
physical actions along with the social positioning of these actions). Importantly, although
the ability for the user to construct and portray an identity within the environment is
important, the author thinks that rather than this being a unique characteristic of 3D
virtual environments, it is, in a way that is similar to the case with presence and co-
presence, a consequence of the representational fidelity and learner interactions
facilitated by the environment. Adopting the perspective that representational fidelity and
learner interaction are unique characteristics of 3D virtual environments, whereas the
construction of identity, sense of presence and co-presence are characteristics of the
learner’s experience as a result of these environmental characteristics.

Commercial games are being adapted and repurposed for use in the educational
process, while new virtual realities and educational games have been developed for a
specific content [7, 8, 9]. 3D virtual environments display a specific set of characteristics
from a pedagogical point of view. Hedberg and Alexander [10] in their survey about
three-dimensional virtual environment suggest that the most important feature of the
three-dimensional virtual environment is “transparent interface with which the user
directly controls the objects in the context of the virtual world”. They identify three main
aspects which make virtual environment distinct from interactive multimedia: “the
potential to offer a superior learning experience”: increased “immersion”, increased
“fidelity” and a higher level of “active learner participation”. There are some similar
ideas between Hedberg and Alexander’s and those of Whitelock, Brna and Holland [11].
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They offer a theoretical framework in order to find relationships between conceptual
learning and virtual environments. Their framework includes three properties of 3D

% <6

virtual environments: “representational fidelity”, “immediacy of control” and “presence”.

Slater [12, 13, 14], who defines presence as the subjective sense of being in a place,
and immersion as the objective and measurable properties of the system or environment
that lead to a sense of presence. In other words, immersion relies on the technical
capabilities of VR technology to render sensory stimuli, whereas presence is context
dependent and draws on the individual’s subjective psychological response to VR. The
latter is dependent on a range of factors including, but not limited to, the user’s state of
mind [13]. Hedberg and Alexander [10], noted the immersion dependency on other
aspects of the environment. It is noted by who maintain “the interaction of
representational fidelity with sensory, conceptual and motivational immersion needs to be
examined to determine the complexity of sensory input necessary to establish the learning
outcome”. At the same time the sense of presence in a virtual environment or a virtual
world has traditionally been used to refer a perception of a user - being there [15, 16], a
more recent area of research causes the survey of co-presence, the sense defines as the
“being there together” with the users from all over the world, does not matter the
distance.

1.2 AUGMENTED REALITY

Augmented reality brings virtual data into a users’ physical condition and enables the
user to utilize entire body to associate with the virtual substance. There are many
potential benefits which augmented reality technology can bring to our lives, such as
enhanced entertainment through whole body interaction [17], advancing education
through in interactive visualizations [18] and improving rehabilitation and skill
development through physical manipulation [19].

Augmented reality experiences can take a variety of forms. Smartphone-based
augmented reality applications make users able to travel through their physical
environment while looking at their augmented world through a mobile device [20] but the
problem is that the mobile device limits the user’s ability to physically interact with the
augmented space. This type of augmented reality is mostly like the three-dimensional
reality. The user cannot immerge in the augmented reality experiences. Webcam-based
augmented reality needs a computer camera to record a physical real-world space and
disclose an augmentation on a screen, such as a projector or a computer desktop, allowing
the users to use their hands to manipulate the augmented reality content easily. Webcam
augmented reality requires more space than usual, such as a classroom, allowing the users
to use their whole body to control a virtual experience and follow effects on a separate
screen; however, the difference between these and augmented reality experiences is that
in the augmented reality experience, virtual content is placed in the physical space
surrounding the user.

The last one type of an augmented reality is - head-mounted-display (HMD). This
type of an augmented reality applications require users to wear specially adapted goggles,
which includes an internal display and attached video camera; these two tools let the user
to have a personal perspective on the augmented space and to be able to use their hands
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to easily manipulate the augmented reality experience [21]. It makes user merge into an
augmented reality experience and do things which are not impossible in real life.

Augmented reality could be used for a teaching and also have benefits, the same as
the three-dimensional environment. There are some specific fields in which researches
were made to prove that augmented reality has more benefits in accordance with three-
dimensional. For example, increase content understanding more than teaching students
from books, videos or three-dimensional virtual environment.

The scientist made surveys to prove that augmented reality helps to learn spatial
structure and function better than through three-dimensional virtual environment or using
materials such as books or videos. Students are taught about spatial domains —
geometrical shapes, chemical structures, mechanical machinery, astronomy, or spatial
configuration of human body structure and etc. The studies were made and it generally
indicated that students learn better when using augmented reality than when using either
printed media or the three-dimensional virtual environment. Lindgren and Moshell [22]
compared children’s learning of astronomy between two systems: a three-dimensional
and a projector-based mixed reality (MR) application where children interacted by
walking on a floor surface. However, no significant differences were found. The analysis
showed that children conceptualized the content different depending on the used learning
method. The projector-based mixed reality were more focused on the dynamics of planet
movements, while the three-dimensional virtual environment group were more focused
on surface details such as the visual look of the planets. The results of this research point
to potential cognitive differences in student’s experience of augmented reality versus
three-dimensional environments. Another researcher did a series of studies - Vincenzi et
al. [23, 24, 25, 26] asked for students to learn the components of an aircraft turbine
engine. He separated students into several groups which were using augmented reality,
video and textbooks. The research showed that the group of students who worked under
the augmented reality condition, exhibited better short-term memory and long-term
memory (as tested 1 week later). One more scientist - Hedley [27] compared college
students learning geography with an augmented reality versus those who worked under
three-dimensional virtual environment conditions. The research showed that students in
augmented reality condition constructed more detailed mental representations than the
three-dimensional virtual environment group.

Another studies were made in the field of augmented reality to show that it helps to
learn languages faster. Augmented reality was used for teaching symbolic associations
and the meaning of written words. Chen et al. [28] used augmented reality system for
teaching Chinese students the meaning of word pictograms. Children’s memory, as well
as reading and writing scores, improved more when learning through the augmented
reality as compared to learning from a textbook or three-dimensional virtual environment.

The scientist also proved that augmented reality helps to remember everything better
and longer than using three-dimensional virtual environment. Research indicates that
content learned through AR experiences is memorized more strongly than through non-
AR experiences. Diegmann, Schmidt-Kraepelin, Van den Eynden, Basten [29] in their
survey showed that for students who learned about turbines using the augmented reality
experience, the long-term memory did not significantly degrade after 1 week. Students
who learned from three-dimensional virtual environment, showed significant decreases in
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memory recall, yet interestingly, at the time of training, no significant differences were
found in the short-term memory between the groups.

Many studies have shown that when users should perform a physical task or train,
augmented reality is more effective than just three-dimensional virtual environment. It
helps to improve physical task performance. When users are using augmented reality
tasks are performed with a higher precision, and users are able to transfer their learning to
operate physical tasks better. Henderson and Feiner [30, 31] did survey with an
augmented reality in guiding repair or maintenance activities on military tanks.
Augmented reality users were faster in locating important items and showed less head
movements than the ones who were using three-dimensional virtual environment.
Pathomaree and Charoenseang [32] did survey on assembling 3D puzzles. One group of
students were using augmented reality and another one three-dimensional virtual
environment. Users who were using augmented reality performed faster and did
significantly less movements than those who were using three-dimensional virtual
environment. Tang et al. [33, 34] observed college-age students performing a similar
object assembly task. Student were separated in four groups: paper-based 3D diagram,
monitor-based 3D diagram, head-mounted display 3D diagram and head mounted
augmented reality display. Students who were using augmented reality display had the
lowest amount of errors and did the task faster than others.

There were studies done which showed that using augmented reality improve
collaboration. Several papers showed that experiences of augmented reality cause
improvements in group collaboration. Morrison et al. [35] supervised students navigating
a neighborhood using either an augmented reality map or a digital map. In group with the
augmented reality, students’ collaboration was more effective, than those with digital
ones. In a classroom setting, Freitas and Campos [36] noted that class collaboration
increased when students used augmented reality, as opposed to non-technological
instruction.

In the multiple papers there are noted that the motivation of students increase when
using augmented reality experiences. User of augmented reality have a higher
satisfaction, having more fun and are willing to repeat it. It is interesting that the user
motivation when using augmented reality stays higher than using three-dimensional
virtual environment or simple text even if augmented reality is more difficult to use
compared to these ones. Kaufmann and Diinser [37] reports who were learning 3D
structures were happier and showed significantly better results than those this computer
or papers. Juan et al. [38] observes that students found an augmented reality game to be
significantly more difficult than the three-dimensional one. In the other hand, the same
students said that the game using augmented reality were more fun and they were willing
to play again Liu et al. [39] observed that GPS-based game increase student motivation
and exploration more than its paper-based counterpart.

CONCLUSION

After the overview of theory and all researchers surveys it is clear to see that digital
simulations are more effective tools than paper ones because they allow users to
experience something that are impossible or infeasible to experience otherwise. For
example: change the speed of a solar system and to change the trajectory of moving
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planets or change the speed of growing plant. It allows student to control over
educational content (playing with chemical reactions). Students scaffold as assess
learning (organ simulation). These affordance of an augmented reality are not limited,
they can be presented in any computer-based simulation. The benefit of an augmented
reality is that it allows users to be immersed into simulations, to collaborate easily with
others around simulations by leveraging nonverbal cues and to leverage the benefits of
simulations in understanding complex 3D phenomena that would be difficult to
comprehend through other media.
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TRIJY DIMENSIJY IR PAPILDYTOS REALYBES TECHNOLOGIJY
PRITAIKYMO GALIMYBES MOKYMOSI PROCESE

Rytis Maskelitnas, Daina Gudoniené, Tomas Blazauskas, Andrius Paulauskas

Naujos tendencijos Svietimo sistemoje identifikuoja pasikeitimus pedagoginése perspektyvose ir
teorinése struktiirose. Sio straipsnio tikslas - i3siaiskinti naujy technologijy (trimaté virtuali
aplinka ir papildyta realybé) teikiama nauda, siekiant skatinti mokiniy sgveikg ir jsitraukimg j
mokimosi procesus. Siame straipsnyje pateikiama i§sami informacija apie naujausias
technologijas ir jy teikiama nauda Svietimo sistemoje, visame pasaulyje.
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SERIOUS GAMES IN A PRIMARY SCHOOL:
INSIGHTS FROM MATE PROJECT

Judita Kasperiuniene!

LVytautas Magnus University, Lithuania

Abstract. In this paper, the first version of serious game mobile application, what is under development in international
MATE project, is presented. This mobile application helps to foster 10 to 13 years old children cognitive and decision-
making skills. Serious game mobile application could supplement to “Chess in school” international program and
inspire Lithuanian teachers to use mobile technologies in formal classes.

Keywords: Chess in schools, MATE project, mobile applications, primary school students, serious games

INTRODUCTION

Serious games (SG) are computer or smart device games used for purposes other
than entertainment [1]. The majority of SG are targeted at learning and education. New
SG designs and strategies are being created but old type of strategic games such as chess
play still popular.

Assistive technology solutions allow using various gaming applications online and
offline. Many SG mobile applications could be downloaded and used without any age
restrictions. Android and iOS users could find different language learning, mathematics
and creative games, quizzes, puzzles, music, technologies, chess education and other
applications on internet. These SG applications are always evolving. Teachers planning
to use mobile applications in a primary school should follow the rules: i) the SG mobile
application need to help improving, adding and expanding the curricula; ii) technology
need to benefit every student; iii) the best technology solution need to be find for the
current situation [2].

Then playing, children develop general competences: intelligence, cognitive skills,
problem solving, pattern recognition, and collaboration. The relationship between general
intelligence and chess abilities in different children age groups was studied for many
years [3, 4, 5]. The India’s first FIDE trainers and candidate masters of the World Chess
federation research on mentoring children through chess training showed, that chess
intervention had led to significant 1Q gains in children age 4 to 15 [6]. Gumede &
Rosholm (2015) study of 1-3 grade Danish children proved Joseph et. al (2017) results
that chess instruction lead to improved mathematical problem solving and pattern
recognition tasks [7]. The hypothesis that chess playing enhance problem solving skills
and concept formation was proven by Kakoma & Giannakopoulos (2016) in one of the
biggest studies with 1800 learners from South Africa and Uganda. Similar tendencies
were observed with adult chess players [8]. Grabner (2014) descriptive statistics of the
adult players intelligence scores and ELO rating proved, that expert chess players display
significantly higher intelligence, besides that - playing strength and intelligence level are
related [9].
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Our research was targeted to serious games usage in primary school for 10-13 years
old children. Two research questions were raised: i) how the serious game could be
adapted for formal school education purposes? ii) How the mobile application help
improving and adding the new elements to the primary school curricula?

1.1 CHALLENGES OF USING SERIOUS GAMES IN SCHOOLS

For many teachers, education is not an entertainment matter. Besides that, smart
technologies make it possible using mobile applications in class and teachers bit by bit
start to use this opportunity. One of the serious games already in the classroom is chess
play. SG scholars research chess play and chess training as formal class activity. Using
Google Scholar search we found that chess applications are not popular field of study
(Table 1).

TABLE 1. NUMBER OF RESEARCH PUBLICATIONS BY TOPIC ON GOOGLE SCHOLAR

Toic Year of Publishing
P 2013 2014 2015 2016 2017 Total
Chess play 94 107 83 94 89 467
Chess training 15 32 18 62 38 165
Chess for education 14 11 13 9 13 60
Chess applications 3 2 0 2 0 7

Hereinafter, chess play SG in primary schools was researched and examples from
MATE project were presented.

1.1.1 Serious chess play in primary schools: case Lithuania

Chess play application to formal education in many European countries is a popular
issue. More than 30 countries (including neighboring Estonia) run special program called
“Chess in schools”. The main idea of this program is to foster the intellectual and social
development of low-income youth through chess education [10]. This program is targeted
to formal education and is not a sports project. In most “Chess in school” program
countries a weekly chess lesson is included in the first or second grade curriculum - either
as a separate subject or as part of a math lesson. In Lithuania, some schools started
individual initiatives to train chess play in primary classes. One of the examples —
Taurage “Saltinis” pro-gymnasium. In Taurage, chess training in all the primary classes
(1-4) was implemented from school year 2015-2016. In all around the Lithuania, many
primary or secondary schools (pro-gymnasiums) runs chess vocational and after-school
activities. These activities in many cases are free of charge and organized by FIDE chess
trainers or school teachers. The implementation of chess plays to formal education in
Lithuania face these main challenges:

i) In “Chess in school” program, chess lesson inclusion to formal education
curricula is targeted to socio-cognitive children development. Oppositely, in
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Lithuania, the vocational chess-training is mainly targeted to chess-sportsmen
professional development;

i) In Lithuania, the vocational chess classes in many cases (especially in sport-
schools) are taught by professional chess-trainers.

To solve these challenges and to integrate chess lessons to formal curricula, primary
school teachers need to become chess trainers. In project MATE, we propose chess play
mobile application for children. This application help to develop children chess play
skills and could be used during vocational training as well as formal lessons.

1.2.2 Smart chess play: case MATE

The serious game mobile application, developed in MATE project, helps primary
school teacher or chess trainer to diagnose the level of chess and cognitive skills of their
students. Later, the application could adjust student training path, based on his or her
previous achievements. This serious chess game not only teaches chess play skills but
also helps learners in decision-making and science lessons. The SG application contained
3 modules. Apart from testing chess decision-making skills and cognitive competences, it
could train chess and cognitive skills (Figure 1).

Q ProjectChess - X

[1]2]af4]sle]7]s]
[ao]clalelg]n]

Figure 1. Serious game for mobile devices: an example from MATE project

This application plan to be tested in three different countries — Lithuania, Poland
and Spain. Tests plan to be done online in primary schools with approximately 700
informants. Children would be supervised by teachers and chess trainers. This serious
game mobile application could serve as supplementary materials to “Chess in school”
program.
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CONCLUSIONS

The serious game mobile application, developed in MATE project by international
consortium, was presented. The application helps primary school teachers in science and
technologies classes, help to motivate children and develop their cognitive and decision-
making skills.

The application could be helpful for chess trainers and teachers in assessing chess
and cognitive skills and proposing individual learning paths.

The SG mobile application teaches children chess thinking and game play. Besides
that, using the application shapes the culture of using the smart technologies and mobile
applications.

DECLARATION OF CONFLICTING INTERESTS

The author declared no potential conflicts of interests with respect to the research,
authorship or publication of this article. A screenshot of serious game design was created
from MATE project chess play training and testing tool, programmed by Edgaras
Sciglinskas, researcher at VVytautas Magnus University.

FUNDING

This paper was inspired by international scientific project Multidimensional
analytical training in education (MATE), No. 2016-1-PL01-KA201-026365. MATE is
Erasmus+ KA2 project, implemented 2016-2019 and partially funded by European
Commission. The project aims at developing mobile application for primary school
students (age 10 to 13). Using the application, students could learn chess play, test and
improve cognitive skills. Besides that, through application students were inspired to think
broader and deeper. The MATE Project is developed in co-operation with University of
Economics and Innovations (Poland), University of Alicante (Spain), La Laguna
University (Spain) and Vytautas Magnus University (Lithuania). This publication reflects
the views only of the author, and the Commission cannot be held responsible for any use
which may be made of the information contained therein.

REFERENCES

[1] T. Susi, M. Johannesson, and P. Backlund, “Serious games: An overview,” 2007.

[2] J.R. Stachowiak, and L. Hollingworth, “Technology Toolbox for the K-12 Literacy
Teacher,” In K-12 Education: Concepts, Methodologies, Tools, and
Applications, IGI Global. pp. 701-722, 2014.

[3] G. Sala, A. P. Burgoyne, B. N. Macnamara, D. Z. Hambrick, G. Campitelli, and F.
Gobet, “Checking the “Academic Selection” argument. Chess players outperform

32



[4]

[5]

[6]

[7]
[8]

non-chess players in cognitive skills related to intelligence: a meta-

analysis,” Intelligence, 2017.

P. Dauvergne, “The case for chess as a tool to develop our children’s

minds,” University of Sydney, 2000. Available from:
www.auschess.org.au/articles/chessmind.htm. [Assessed 02-11-2017].

M. Frydman, and R. Lynn, “The general intelligence and spatial abilities of gifted
young Belgian chess players,” British journal of Psychology, 83(2), pp. 233-235,
1992.

E. Joseph, V. Easvaradoss, S. Abraham, and M. A. Chan, “Mentoring Children
through Chess Training Enhances Cognitive Functions,” International Journal of
Information and Education Technology, Vol. 7, No. 9, pp. 669-672, 2016.

K. Gumede, and M. Rosholm, “Your Move: The Effect of Chess on Mathematics
Test Scores,” pp. 1-22, 2015.

L. Kakoma, and A. P. Giannakopoulos, “Chess Playing and Mathematics: An

Exploratory Study in the South African Context. In Serious Games, Interaction, and

Simulation,” Springer International Publishing, pp. 66-73, 2016.

[9] R.H. Grabner, “Going beyond the expert-performance framework in the domain of

chess,” Intelligence, 45, pp. 109-111, 2014.

[10] “Chess in schools” program official portal. Available from: chessintheschools.org.

[Assessed 02-11-2017].

RIMTI ZAIDIMAI PRADINESE MOKYKLOSE: MATE PROJEKTO
|ZVALGOS

Judita Kasperiiiniené

Straipsnyje ,,Rimtieji zaidimai pradinéje mokykloje — MATE projekto jzvalgos® pristatoma
rimtojo zaidimo (mobilios aplikacijos) pradiné versija. Rimtasis zaidimas skirtas 10-13 mety
vaiky kognityviniy ir sprendimy priémimo gebéjimy skatinimui. Sis Zaidimas gali biti
naudojamas formaliam ugdymui pradinése mokyklose ir tarptautinéje programoje ,,Sachmatai
mokyklose“, Siuo metu startuojancioje Lietuvoje. Rimtasis zaidimas kuriamas tarptautiniame

Erasmus+ projekte (Nr. 2016-1-PL01-KA201-026365).

Raktiniai ZodZiai: MATE projektas, mobilios aplikacijos, pradinés mokyklos mokiniai, rimtieji

zaidimai, Sachmatai mokykloje
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Abstract. Men dominate the ICT sector in Lithuania as well as all over the world. The demand for ICT and
engineering professionals is so high that it cannot be fully satisfied. Therefore it is important to encourage women to
choose their Career in ICT field and break the stereotypes that cause the low rate of women joining the field. The paper
analyzes the issues that women face in Informatics Faculty of KTU. It was observed that women feel a lack of concern
of their career path compared with their male colleagues and the challenge to plan their career while conciliating work
and personal life. This article aims to conclude the action plan, taken under the EQUAL-IST Project, for Informatics
Faculty of KTU to encourage women to choose a career in ICT.

Keywords: EQUAL-IST, ICT (information and communications technologies), stereotypes, gender equality,
mentoring network, career planning

INTRODUCTION

Women face various problems that cause prevention from entering the ICT sector in
Lithuania. Most of the issues are related to cultural views and the gender-based
distribution of employment. These barriers create a massive gap between women and
men working in the academic field of ICT.

There are even more significant gender differences in the fields of study chosen in
higher education: in OECD countries, fewer than 1 in 3 engineering graduates and fewer
than 1 in 5 computer science graduates are girls. This is likely because of stereotypes and
expectations, rather than performance differences in math and science. For example, at
age 15 far fewer girls (4.7%) than boys (18%)—even among the top performers—
reported that they expect to have a career in engineering or computing.

In Lithuania, a distribution between men and women studying in the field of
ICT is similar to the tendency all over the world. Taking into consideration all three
levels of post-secondary education (vocational; college and university studies) the
significant difference can be seen between boys and girls studying in the field of ICT and
engineering. [1]. In the vocational level, only 2.6% of girls choose engineering or
computing studies while 41.6% of boys consider it as their future profession. The similar
situation is observed at the college level as well, where 1.6% of girls choose engineering
studies while at the same time the percentage is 37.19% for boys. The situation is a little
bit better at the university level, where 4.4% of girls and 30.3% of boys study engineering
[1]. However, these numbers show the vast gap between the choices of girls and boys.
The demand for ICT specialists is enormous, but there are not enough graduating students
who could fulfill the demand of employers.
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Taking it a little bit further, even when girls do graduate from scientific fields of
study, they are much less likely than boys to work as professionals in these areas, more
often choosing become teachers. Data from a subset of OECD countries show that,
among graduates with science degrees, 71% of men but only 43% of women work as
professionals in physics, mathematics, and engineering. As a result, across OECD
countries, only 13.7% of the inventors who filed patents are women [2].

Informatics Faculty at the Kaunas University of Technology seeks to change the
situation and encourage women to choose their Career in ICT field. In addition, it aims to
break the stereotypes and eliminate obstacles that cause the low rate of women joining
the ICT field.

1.1 THE EQUAL-IST PROJECT

The EQUAL-IST Project [3], [4] is a Project funded from the European Union’s
Horizon 2020 Research and Innovation Programme and aims at introducing structural
changes to enhance gender equality in Information Sciences and Technology
(IST) Research Institutions. The project aims to address ERA (European Research Area)
objectives about gender equality by supporting seven Research Performing Organisations
(RPOs) from Northern, Southern and Central European countries, as well as one CIS
(Commonwealth of Independent States) country in developing and implementing
tailored Gender Equality Plans (GEPs). All RPOs forming the EQUAL-IST project
consortium has prepared (and currently are at the phase of implementation) GEPs, and
they have also ensured the support in GEPs implementation from the respective highest
management levels.

The project combines gender mainstreaming and decisive actions on three primary
levels:

1. HR practices and management processes,

2. Student services and institutional communication,

3. Research design and delivery.

For addressing and solving issues of horizontal and vertical segregation in research
and administrative careers, work-life balance, gender imbalance in student enrolment,
and gender neutral/blind approach to IST research, the EQUAL-IST project aims
at influencing organizational structures, discourses, and behaviors.

In addition, the EQUAL-IST project promotes a participatory approach towards
creation of gender equality policies, ensuring at the same time the active dialogue with
and involvement of decision-makers at the participating RPOs. Having already set up, the
dedicated crowdsourcing online collaborative platform, the project supports both RPOs’
initial internal assessment and the GEPs design process. The toolkits, guidelines, and
methodologies developed during the EQUAL-IST project, as well as lessons learned, will
be disseminated in Europe and other CIS countries.

The project aims at fostering permanent institutional changes through the design and
implementation of Gender Equality Plans and is expected to have the following impact:
e Increase in the number of RPOs (Research Performing Organisations) and RFOs
(Research Funding Organisations) implementing Gender Equality Plans.
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e Contribute to the achievement of the ERA (European Research Area) objectives, by
increasing in the long term the number of female researchers and, advancing their
careers mobility, and, consequently, their research intensity.

e Provoke improvement in the social value of innovations by integrating the gender
dimension in research programmes and content

1.2 GENDER EQUALITY PLAN BY KAUNAS UNIVERSITY OF
TECHNOLOGY, INFORMATICS FACULTY

1.2.1 Current challenges

Factors that prevent women from choosing a career in ICT sector can be divided into
three categories: cultural traditions and stereotypes; internal barriers; external barriers
(see Table 1) [5]. Stereotypes cause a low rate of women interested in the ICT field.
These stereotypes indicate that women are likely to stay at home after maternity leave
and that men are better leaders than women. In addition, women are perceived in society
as having "un-technical™ mind and less talent for informatics and engineering. The sector
is dominated by men; it is believed that women lack the knowledge necessary for the
industry. At the same, time women are not perceived as capable of performing tasks
which are mostly attributed to men. The “Old-boys' network™ culture creates a work
environment which is inconvenient for women (late work hours, club attendance, heavier
workloads). ICT sector is characterized as a sector requiring fast adaption of skills, not
having a stable workplace and a section in which the women role models are always
absent. These requirements might be challenging for women to match [5].

Following a summary table of the problems that prevent women from entering the
ICT sector:

TABLE 1. PROBLEMS THAT PREVENT WOMEN FROM ENTERING THE ICT SECTOR
(EUROPEAN COMMISSION, 2013)

Problems that prevent women from entering the ICT sector

- 1. Cultural ideas about women’s role in
Cultural traditions and society

stereotypes:

Stereotypes around the sector

Reticence to talk openly about gender issues
Lack of self-confidence
Difficulties in negotiating in the sector

Internal barriers:

Strong male dominance and discrimination

“Old-boys network” culture

Complexity of conciliating personal and
professional life

9. Lack of models in the sector

X N ||~ LN

External barriers:
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Previously mentioned problems can also be identified in the Lithuanian example.
The European Commission (2015) confirms that girls’, gifted to science, vocational
orientation is influenced by prevailing stereotypical attitudes in society. Girls do not have
model roles of female scientists; thus, society does not encourage girls to choose a career
of a scientist. In addition, girls do not see the profession of scientist to be attractive or
prestigious [6].
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1000
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IT program graduates (university or college) Predicted need of IT specialists

Figure 1. The supply and demand of IT professionals in the market of Lithuania. (Infobalt, 2011)

The growing demand for IT professionals requires a qualified labor force. Figure 1
presents a need for IT professionals (the predicted need is marked with red; the IT
graduates marked in blue). However, a big part of students who choose ICT studies did
not graduate (50% in university and 56% in college) [7].

In Europe, only 29 women out 1,000 acquire a Bachelor degree in ICT. In
comparison, men acquire a Degree in ICT three times more (95 men out of 1,000 hold
bachelor degree in ICT) than women. Likewise, it is important to mention that only
13,8% of women with bachelor degree work in ICT sector, compared to the 21,1% of
men (5 times more), who work in ICT sector after gaining bachelor degree [5].

Furthermore, women manage about 19.2% of people working in the ICT sector while
in other fields, women manage 45.2% employees [8]. Almost all over the world in the
professional arena, women encounter more significant obstacles than men in holding
positions of authority. [9, 8]. Lithuania, in this case, is not an exception. According to the
survey represented by Zaleniene, Krinickiene, Tvaronaviciene and Lobacevskyte
existence of unequal gender distribution in positions of authority in Lithuanian higher
education universities system (the year 2013 and 2015) can be reaffirmed [10]. Women
usually hold positions in lower administrative and research level contrary to the majority
of men who usually dominate the higher levels [11]. A job in ICT field offers the
possibility to have a flexible work schedule or opportunity to work from home. Despite
various benefits that work in ICT field ensures, EU statistics show that women are
outnumbered by men in advanced research degrees (Ph.D.) in computing and engineering
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by 60% [12]. For this reason, it is essential to create an action plan that would encourage
girls to choose technical and engineering sciences at school and later choose studies in
the STEM.

1.2.2 Ildentifying challenges

The results of Gender Equality Audits have shown that the situation of Gender
Equality in the Informatics Faculty of KTU is imbalanced and need serious
improvements. Later actions on Crowd Equality Platform [13], where the ideas on how to
improve the situation were described, presented and given for productive discussion
which then ended with voting of the most promising initiatives for promoting gender
equality and diversity. The voted ideas were introduced to the Leader Board of
Informatics Faculty.

The meeting with HR Management group and Researchers showed that two
challenges required much of attention. The first one was that women feel a lack of
concern of their career path compared with their male colleagues. Since ICT is
shown as a male field of activity, women are not supported sufficiently in their
integration to the field and their academic activities. Those young women express a need
to get some specific support from their older colleagues. Especially while they are facing
difficulties in their career, or they have troubles with deciding the actions, that should be
taken to improve their career paths. Another challenge arises when women face problems
while planning their career. The meetings with HR management group and interviews
showed that women feel a little bit confused about what they want to do with their career
and how to plan it right. The main challenges of planning a career appear when they start
planning a family or expecting a baby as these situations keep a woman away from her
active career for a while. Also, women feel some boundaries and do not know how to
overcome them (mostly it is related to limited career opportunities in the institution).

The primary two solutions identified during the meeting with focus groups, and the
interview are: 1) a mentoring network for Women; 2) helping women to create their
career roadmap.

These two solutions aim to help women integrate in a better way into ICT field and
become more confident about their career path. Also, it will ensure the support for
women who are facing difficulties in their professional path and encourage them to take
action into their hands.

38



TABLE 2. CHALLENGES RELATED TO THE GENDER EQUALITY ISSUES IN THE

UNIVERSITY

Challenge Main
Area

Challenge Title

Objective(s) to address the
Challenge

Challenge 1 — Lack of
support to female students
at KTU to retain them into
ICT academic careers

Objective 1 — Create mentoring
Network for Women Ph.D.
students at KTU

HR and Challenge 2 — Women | Objective 2 — help women to
Management struggle with creating a | create their career Roadmap
Practices clear career vision
Challenge 3 — Women are | Objective 3 - Involve women in
not involved in decision | organization decision-making
making at the Faculty process by supporting women
leadership
Teaching and | Challenge 4 — The lack of | Objective 4 — Present more

Students Services
& Institutional
Communication

visibility of women in IT

good practices of women

working in IT

Other Gender
Equality Issues

Challenge 5 - Lack of
men involved in Gender

Objective 5 — Encourage men to
stand for Gender Equality

Equality Actions

A Gender Equality Plan was prepared as a result of prolonged and intensive
discussions, extensive researches and analysis of data in need to create a plan that
perfectly fits the situation of Informatics Faculty at KTU. The primary information for
the discussions and research was taken from the Gender Equality Audits, which were
carried out in 2016 due to the need to indicate the Gender Equality situation at
Informatics Faculty at KTU.

The Kaunas University of Technology has identified five challenges related to the
Gender Equality Issues in the University. The table below (see Table 2) presented the
Area, Title and provided Objective of each of the Challenge.

The rationale behind the decision of focusing on the Challenges mentioned above
lay on the situation in the Kaunas University of Technology and the strategic goals the
University governing bodies have set in the current years. The past few years, the
university has paid much of attention to the improvement of work conditions and
environment for women and other-disadvantaged groups. The University also seeks to
ensure equal rights for every staff member. The selected Challenges represent the main
focal points of the organizational changes, and they are agreed on an organizational level.

Great attention while selecting challenges was paid to career paths, as University has
included Career planning of the staff in its long-term plans. However, that Plan is not
detailed, and there is no particular attention paid to WWomen and their specific Career Path
including breaks. For this reason, it was decided to select the challenge and participate in
creating a particular “Career Planning action for Women” to help them have a clear Plan
of their Career with an Action Plan in case they have to take a Break in their Career as
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well as lack of women in decision-making positions. An overall important outcome and
goal of the current GEP are therefore related to mainstreaming a gender approach into a
strategic HR policy at the University.

1.2.3 Gender equality strategy

To ensure support for women, who are facing difficulties in their professional path,
and encourage them to take action to their hands, an action plan was designed. For each
challenge identified, the aim was set, and specific corresponding actions were identified.
The actions aimed to fulfill both: tangibility and intangibility. Also, the actions were
designed to reach a broader target group; outside Informatics Faculty.

The challenges, as well as the identified solutions and the actions towards them, are
extensively listed below:

1.2.4 Challenge 1: Lack of support to female students at KTU to retain them into
ICT academic careers.

Target group: Junior researchers and Ph.D. students as mentees and full professors
or associate professors as mentors.

Solution: A mentoring network for Women seeking to become academics
(researchers) will be created. The two types of mentoring will be suggested: online
mentoring where Ph.D. students will be able to contact their mentors through an online
mentoring platform and face to face mentoring sessions when female Ph.D. students will
be able to meet their mentors in person. The network will connect young female Ph.D.
students with experienced female researchers due to create mentoring relationships and
help to overcome difficult situations that may occur.

Action plan to solve the issue:

* Action 1 — Involvement of female students in scientific Researches (2017-07/2018-
06);

 Action 2 — Involvement of female students in teaching assistance and informal
education activities (2017-07/2018-05);

* Action 3 — Creation of Mentoring network of Research Professionals and Ph.D.
students (2018-02/2019-06).

1.2.5 Challenge 2: Women struggle with creating a clear career vision.

Target group: Junior researchers, Ph.D. students, full professors or associate
professors, administrative staff.

Solution: Helping Women working in the Informatics Faculty to create their Career
Plans and provide Career Counseling services while forming and filling in the Plans will
open the opportunities to evaluate and encourage women to reach for their Career Goals
as well as have a clear image of what to do if an unexpected professional break will
happen. The goal involves all kind of Career Planning actions: individualized Template
of Career Plan, individual sessions with Career Counselor and annual overview sessions
with peer staff members.

Action plan to solve the issue:

» Action 1 - Creation of a long-term Gender Sensitive Career Planning Template
(2017-07/2017-12);
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* Action 2 - Adaptation of the Career Planning Template according to the specifics of
IT specialties (2018-01/2018-03);

 Action 3 - Individual Counselling and Monitoring to Women in designing their
Career Plans (2018-03/2019-03).

1.2.6 Challenge 3: Women are not involved in decision making at the Faculty

Target group: Junior researchers and Ph.D. students and full professors or associate
professors, administration staff.

Solution: to involve women decision-making process by supporting women
leadership in the Faculty of Informatics. At least ten women working in the Informatics
Faculty will be invited to participate and develop their leadership skills.

Action plan to solve the issue:

 Action 1 — A workshop on Leadership development for Women (2018-04/2018-
05).

1.2.7 Challenge 4: The lack of visibility of women in IT

Target group: Female bachelor and master students, junior researchers and Ph.D.
students, administrative staff.

Solution: It is important to present more good practices of women working in IT. 15
female Learners will get some knowledge in the three webinars about opportunities in the
STEM as well as an extensive and detailed presentation of possible specialties. Also, they
will hear what it is like to study IT and what issues female students faces during studies.

Action plan to solve the issue:

* Action 1 — A set of Webinars for Girls (2017-07/2018-04);

» Action 2 — An organizing a special session “Women in ICT” in International
Conference on Advanced Learning Technologies (ALTA) (2017-07/2017-11);

* Action 3 — An organization of special session “Women in ICT” in International
Conference on Information and Software Technologies (ICIST) (2018-09/2018-10);

 Action 4 — A creation of a social network for Women's Good Practice exchange
(2017-09/2019-05).

1.2.8 Challenge 5: Lack of men involved in Gender Equality Actions

Target group: Junior researchers and Ph.D. students and full professors or associate
professors, administrative staff.

Solution: To encourage men to stand up for Gender Equality. Men should feel
responsible for changing the situation of gender inequality and fight for gender equality
at work and home. Only the union of both genders can help to eliminate the gender
inequality issue.

Action plan to solve the issue:

» Action 1 — A workshop with experienced professors for IF students on Gender
Equality (2018-04/2018-05).
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CONCLUSION

After discussions, research and Gender Equality Audits at Kaunas University of
technology, two main problems that women face in ICT field in Informatics Faculty at
the Kaunas University of Technology were identified. To eliminate those gender equality
issues, an action plan which aimed to fulfill both: tangibility and intangibility, was
concluded. In addition, the actions are designed to reach a broader target group outside
the Informatics Faculty.

The action plan corresponds to the identified challenges for women in ICT sector.
Five solutions were put forward. To eliminate lack of support to female students at KTU
and to retain them into ICT academic careers, it is needed to create mentoring Network
for Women Ph.D. students at KTU. Women have to get help in building their career
Roadmap to abolish struggle in establishing a clear career vision. Women are not
involved in decision making at the Faculty, therefore, it was suggested to include them in
the organizational decision-making process by supporting women leadership. In order to
repel the lack of visibility of women in IT, it is needed to present more good practices of
them working in IT. Finally, men should be involved in Gender Equality actions to make
the real impact on the environment at University.

The EQUAL-IST Project has already been and will continue to be, even after its
completion, the key factor that will lead not only to the achievement of the above goals
but will also successfully improve the social value of innovations by integrating the
gender dimension in research programmes and to the society as well.
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PROJEKTAS EQUAL-IST: LYCIY LYGYBE INFORMACINIY
TECHNOLOGIY MOKSLUOSE

Danguolé Rutkauskiené, Vasiliki Moumtzi, Mpampis A. Chatzimallis

Vyrai dominuoja IKT sektoriuje Lietuvoje ir visame pasaulyje. IKT ir inZinieriy profesionaly
paklausa yra tokia didelé, kad ji negali buti visisSkai patenkinta. Todél svarbu paskatinti moteris
pasirinkti savo karjerg IKT srityje ir nutraukti stereotipus, dél kuriy mazai motery prisijungia prie
Sios srities. Straipsnyje nagring¢jamos motery problemos KTU Informatikos fakultete. Pastebéta,
kad moterys yra labiau susirlipinusios dél savo karjeros kelio, palyginti su kolegomis vyrais, ir
is3tkiu planuoti savo karjera derinant darba ir asmeninj gyvenima. Sio straipsnio tikslas - sudaryti
KTU Informatikos fakulteto veiksmy plang, kurio imamasi pagal EQUAL-IST projekta, kad

paskatinty moteris pasirinkti IKT karjera.
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INNOVATIVE EDUCATIONAL TECHNOLOGIES:
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EDUCATION
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Abstract. Supply of the cloud computing services in education institutions has increased dramatically over the years.
The cloud computing solutions allow not only create more effective teaching methods and new communication chances
for the whole education society, but also to reduce costs of installing and maintaining programs. One of the cloud
computing services is so called Virtual Desktop Infrastructure (VDI) can help to reduce the costs. Even though most of
the latest scientific researches were about VDI technical solutions or how to save energy consumptions, the aspect of
costs assessment of such tools is ignored. Authors in this paper are recommending VDI for rendering education
technology and prepare a case analysis of the choice between investing into the private ICT infrastructure and using
VDI outsourcing service. This paper focuses attention on ICT infrastructures of two higher education institutions,
namely Kaunas University of Technology and Marijampole College. It includes an overview of cloud computing
services used by both organizations and a cost/benefit analysis of outsourcing of VDI at the Marijampole College.

Keywords: education, Virtual Desktop Infrastructure, deployment expenditure, cloud computing technology
INTRODUCTION

Contemporary studies must be based upon the use of internet-based ICT tools [3, 6,
9]. Modern learning depends on electronic devices like tablets, smart phones and laptops.
Poorly developed infrastructure of ICT might have a negative impact on the academic
performance of students.

Many academic institutions in their teaching practices are still employing local
personal computers, even though the young people of present generation is more likely to
use various mobile smart devices in their learning process. It is essential to have an
unlimited access to the programs and study materials twenty-four hours a day, seven days
a week.

Increasing number of cloud computing services has been offered to the academic
institutions over the years. One of the most important advantages of cloud computing is
that the online resources can be accessed from different types of smart devices, e.g.
personal computer, laptop, tablet, or smartphone, at any time and place, given that a
specific gadget has an Internet connection [15]. The relevance of a problem. Fast
developing cloud computing solutions allow not only create more effective teaching
methods and new communication chances for the whole education society, but also to
reduce costs of installing and maintaining programs [10, 11].

One of the cloud computing services is so called Virtual Desktop Infrastructure
(\VDI) can help to reduce costs as the computing and other resources are transferred to the
data centre for processing, leaving a user with tools to only send and receive information.
Even though there are many scientific publications involving VDI services and analysing
the paradigm with respects to energy saving, the aspect of assessing costs of such tools is
ignored.
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The novelty of the article is that authors recommend the VDI service for rendering
education ICT and prepare a case analysis of the choice between investing into the
private ICT infrastructure and using VDI outscoring service. Paradigm outsourcing is
used by different institutions to reduce expenditures by transferring part of work to
outside suppliers rather than completing it inside the organisation.

The article aims to prepare a case analysis of the choice between investing into the
private ICT infrastructure and using VDI outscoring service.

This paper focuses its analysis on ICT infrastructures of two higher education
institutions, namely Kaunas University of Technology and Marijampole College. Based
on the calculation method outlined by the [4] broader discussion of cloud computing
services and installation costs of the VDI are provided as well.

Tasks of the article are following:

1. An overview of VDI need and benefits.

2. A case study presentation of cloud computing services at the Kaunas University of
Technology.

3. Analysis of the need of cloud computing services, specifically VDI, at the
Marijampole College.

4. Costs assessment of rendering the VDI in the teaching process.

Methods and tools. An analysis of scientific literature, a costs study of VDI and
comparison of analysis data.

Structure of the article. The first section overviews benefits and needs of VDI; the
second one presents the ICT infrastructure of Kaunas University of Technology; the third
section analysis the possibility of deployment VDI at the Marijampole College; the fourth
one assess the expenditure of setting up a VDI service.

1.1 VIRTUAL DESKTOP INFRASTRUCTURE

Cloud computing is a model of delivering services over the Internet, such as software
(SaaS), platform (PaaS) and infrastructure (laaS) as a services [7]. SaaS is a service when
consumer is provided with a license or the software itself on demand. laaS is a tool
allowing users to access servers, data storages and other resources on demand. PaaS is a
service, which creates a possibility to use a special platform for specific program tools.

Desktop as a service (DaaS) is one of the newest cloud computing model that is based
on desktop virtualization technology [8]. Virtual desktop infrastructure (VDI) presents
computers desktop in virtualisation mode [8].

From a viewpoint of the user, VDI looks like any other workspace but with additional
functions. By turning on a computer and typing in his/her login details user automatically
connects to the personal virtual workspace, which is very similar to the normal working
environment. In order to connect to the virtual space the individual can use a work
computer, a smart phone, a home computer or any other device.
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According to the authors [1, 2, 4] several major benefits to implementing VDI are:

e Virtual work availability. The service separates operating system, applications and
information from users’ devices. Anywhere access of desktops and applications
using various OS and devices: access from a Mac or Linux PC, from a thin client,
from an iPad or Android tablet, or even from a smart phone.

e Centralized management. Easy virtual workstation processing, centralized
management and security configuration. Desktop virtualization enables centralized
software updates and security.

e Green computing initiative. VDI helps education organizations to reduce IT costs
and to be greener, as “thin client” devices are nearly three times cheaper than PC,
save space in a work area and electricity with less power than traditional PC. VDI
saves over 75% on hardware and, as they use less power, organization can reduce
about 90% energy.

e Data loss prevention. Unlike traditional PC where data actually resides - and can be
stolen (as an example in the case of a laptop) user data are stored in the data centre
to prevent it from being lost.

The authors [2] mark the need of VDI in education also:

e As VDI delivers anytime, anywhere, any-device desktops that students can access
regardless of location — whether on or off campus, it can be used to deliver practical
modules in distance learning, so attracting non-resident students.

e VDI solutions help education organisations to protect their desktop environments
from malware and ransomware attacks when deploying complex applications with
available infrastructure and computer resources;

e VDI supports the development of Dynamic Labs to deliver multi-curricula
applications to diverse groups of students on demand providing multi operating
systems or applications environment.

Education organisations can use above mentioned services in one of the two ways:
(1) purchase hardware, software and licenses; (2) enter into a lease/service contract.

Analysis of the two ways narrows to the two cloud computing based services,
namely Office 365 and Virtual Desktop Infrastructure in the next section.

1.2 KAUNAS UNIVERSITY OF TECHNOLOGY

1.2.1 Users

Embracing the cloud based technology, it is important to know how much and what
users will work with them. In KUT the main users are students and academic staff as it is
shown in Fig. 1 [12].

The total number of students at the KUT every year a slight decline. This was
influenced by Lithuania's demographic situation and the decline in the total number of
graduates in the country. A growing number of foreign students in the recent years
reflects work to strengthen the University's internationalization.
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In 2016 year at University studied 861 foreign students. This represents 8.42% of the
total number of university students. The indicator rose slightly compared with 2015.
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Figure 1. Number of users in KUT

1.2.2 Cloud computing based infrastructure of KUT

KUT is running its own hybrid infrastructure. The infrastructure combines local
university infrastructure with third-party Microsoft corp. public cloud services with
composition between the two platforms.
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Figure 2. Hybrid architecture of KUT

A simplified view of KUT hybrid architecture demonstrates Fig. 2. The architecture
of the hybrid cloud presents three layers:
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* Physical layer includes the physical infrastructure of the system. The infrastructure
includes computers, networks, routers, switches, hard disks and other physical component
such as heating, ventilation, electricity and other components.

« Virtual layer involves virtual machines used within the system. This layer contains
the system components that manage access to computing resources through abstraction of
software. The layer include hypervisors, virtual machines, virtual data components and
other resource abstractions.

« Software layer. The highest layer reside IT systems, applications and other
technology solutions.

In all the layers, elements are logically isolated and independent. Virtualization
technologies separate the different layers and free one layer from the other so creating
greater flexibility to add, update, and support infrastructure elements.

KUT has implemented a Single-Sign-On (SELF) and Identity Management System
solution (IMS). The purpose of the systems is to manage and administer institutional
identities. Staff and students are provided login credentials that are valid for the KUT
services. Office 365 services

Office 365 applications allows to create, edit, and share from PC/Mac computers
with different operating systems like as iOS, Android™ or Windows device with anyone
in real time. The services KUT outsources as cloud computing service from Microsoft
corp.
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Figure 3. Office 365 services

The Office 365 services taken to students and staff are:

* Microsoft Exchange Online - email service with the ability to have shared contacts
and calendars between members of the University community. Each user of this service
has 50-GB inbox;

* Microsoft Share point Online - a collaborative environment that enables university
staff and students to work in teams, create, edit and view common documents,
presentations, spreadsheets, etc.;

 Microsoft Lync Online is a communication solution that allows members of the
university to write instant messages, to see the status of another user, and so on;
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» Microsoft Office Web Apps - a tool that lets you open, view, and make simple
changes from Word, PowerPoint, Excel files to any device within browser;

« SkyDrive - a personal cloud disk for each user, allowing up to 25 GB of data and
synchronizing files between computers;

« Office 365 ProPlus - opportunity for students to download free software (Word,
PowerPoint, Excel, Outlook, OneNote, Publisher, Access, and Lync) for free on the
desktop or on a portable computer.

Fig. 3 displays other Office 365 services. Although KUT outsources the cloud
computing based Office 365 services, however, questions arise: do students use these
tools, and how effective are the services used?

Connections thousands of times

03 06 09 12 04 07
Months

Figure 4. Analysis of Office 365 service usage

Even though KUT provides the ICT tools to support student needs, it does not mean
that students actively use all services. Usage tendencies of Office 365 services shows Fig.
4. The usage analysis was conducted in 2015/2016 academic year. As shown in the
figure, students and faculty staff are actively using these services. The maximum activity
is reached in December and May months when sessions are in progress. During the
summer this service is used little.

1.2.3 Virtual Desktop Infrastructure

The second service often used at the Kaunas University of Technology is the Virtual
Desktop Infrastructure (VDI). The service provides a virtual computing environment to
the staff and students in numerous training courses and research projects.

The usage of VDI services by the KUT community has already been analysed in the
article by authors of this article [14]. The virtual server (VDI WEB Access) is responsible
for the virtual applications accessibility for the university’s network users. Individuals
access all of the virtual resources via a web browser from the page http://vdi.ktu.lt

(Fig.5).
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Figure 5. VDI WEB access

The service can be accessed via Virtual Private Network (VPN). The infrastructure
provides opportunity for the students to have the same working conditions at computer
rooms, libraries or even at home.

1.3 ICT INFRASTRUCTURE: CASE OF MARIJAMPOLE COLLEGE

1.3.1 Users

Marijampole College (MC) - is an educational institution open to advanced
technologies and higher education achievements, carrying out applied research activities,
linking its activities to the needs of the labour market, and study evolution and
development in social sciences, humanities, arts, technology, and biomedical areas. Most
programs require high quality ICT facilities.
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Figure 6. Changing trends of the number of students

By analysing the ICT technology users, we can separate two main groups: the
students and the administration staff.
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There are about a thousand students currently studying at this college. The number of
students is declining every year. Fig.6 presents the changing trend [13]. The decrease of
number of students is caused because some of the students are crossed out of the study
program before finishing it for all sorts of reasons, such as, low grades, financial
liabilities not met, their own choosing and others.

More students takes part-time studies. This can be explained by the facts that
secondary schools complete fewer graduates and older applicants prefer part-time studies.
That allows them to work not only in Lithuania but also abroad.

The college has more than 170 employees. The College staff consists of 1) academic
personnel (professors, lecturers or other) 2) personnel that gives out academic help to
students 3) other administration staff.

In addition to the main users, IT infrastructure also uses Development Study Centre’
(DSC) audience. DSC gives out qualification improvement services in southwest and
other Lithuanian regions. The qualification improvement services includes the listeners:
professors from different colleges or universities, social workers, educators, farmers,
driver’s instructors, librarians and other.

1.3.2 ICT infrastructure

Marijampole College has about 274 computers: 113 are for the staff and 161 are for
the students.

Marijampoles College also rents Microsoft corporation Office 365 services, just like
KUT. Microsoft Corporation gives the services free.

Marijampoles College works with LieDM consortium’s virtual learning
environment. The consortium combines Lithuanian higher education facilities, which in
cooperating and combining their funds are spreading e-studies and remote studying
infrastructure in Lithuania. Marijampoles College uses these services in the consortium:

e Moodle-virtual learning environment vma.liedm.It
e Visual conference solution-vidyo.liedm.It

1.4 EXPENDITURE STUDY OF SETTING UP VDI

Introduction of new technologies is often difficult to match with the financial and
technical capabilities of an academic institution. The decision-making process and
investments must be in line with the strategy of an academic institution as well as areas of
the greatest needs [5].

An alternative to the mentioned groups of expenses could be a service provided by
an external firm for an agreed monthly fee. Summary information about the Kaunas
University of Technology (KUT) and Marijampole College is shown in Table 1.
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TABLE 1. SUMMARY INFORMATION

Parameters KUT MC
Number of students in 2016 year 10230 900

Is the number of students stable? A slight decline Decreases
Academic staff in 2016 year 2067 170
Private Cloud Yes No
Office 365 Yes Yes

VDI service Yes No

Answering the question “when it is more economical to invest into the private ICT
infrastructure and when it is more worth outsourcing it as a cloud service”, administration
of Marijampole College must evaluate the facts:

1) MC has a low number of students, from which the bigger part are studying part-
time;

2) A big part of users is changing;

3) Equipment will not be fully used or will it just be used for short period;

4) It is lack of IT equipment to provide qualified teaching service.

Considering the facts, the options of purchasing versus leasing virtual desktop
services are discussed further. The costs analysis was executed based on the [4]
calculation method, which involved all four facts about MC, discussed above, and
compared expenditure for constituents of conventional computer classes.

All the cost constituents are included in the following formula [4]:

TCO = CAPEX+ OPEX + indirect costs

TCO (Total Cost of Ownership) is the sum of all direct and indirect costs. CAPEX
(Capital Expenditure) costs are funds used to acquire the required hardware and software
packages. OPEX (Operational expenditure) costs.

OPEX are resources spent on electricity, salaries of IT administrators, maintenance,
safety and data loss prevention and etc. Indirect costs comprise of expenses incurred due
to an unexpected failure of hardware, downtime loss in time, deadlines overdue by the
service providers and etc. In the case of a typical computer workspace CAPEX costs
consists of funds needed to acquire computers, operating systems, and office tools. OPEX
costs account for maintaining computer systems, safety insurance and electricity
consumption.

In the article, VDI outsourcing is calculated with Thin Clients including. So, there
are no investment costs. Staff and students can also use other devices that now are in
College. Available devices for VDI service.

Having in mind that there are no investment costs in the VDI scenario, the OPEX
comprises of VDI workspace lease and electricity charges only.

Counting options. A research of computational case is provided below. Let say that
there are 20 workspaces in the academic institution. Computers are replaced every 4
years. Annual growth rate of number of personal computers is 5%. The local IT
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administrator maintains workspace in the institution. Computers are installed with the
Windows operating system and a free Office tools package.

In the scenario of choosing a VDI service over the conventional method, computers
would be installed with the Windows operating system and a free office tools package.

VDI that is hosted by a third-party cloud service provider is typically based on a
monthly subscription fee model. Virtual desktop service costs around 15€ per calendar
month (service cost is only approximate).

-

90 computers; N
147485€

90 computers

40 computers;
86375€

40 computers

20 computers 20 computers;
61931€

Figure 7. Saved assets over 5 years

Using outsourcing as a cloud service the greatest benefits arise in the scenario with
VDI in the class of 90 computers over the period of 5 years (Fig. 7). Consequently, this
VDI service option would help to save around 40% of total costs.

Using VDI outsourcing Marijampole College students and staff will be able to
receive a remote access to the virtual desktop and other application at home. This is
expected to contribute towards saving a significant amount of funds spent on IT hardware
and software each year.

Since greater variety of studying forms could be offered, VDI introduction is likely
to help increase total number of students. The new methods would include remote and
modular learning possibilities, studying part time, continuous teaching of other members
of labour market.

CONCLUSION

1. KUT is running its own hybrid ICT infrastructure. The infrastructure combines
local university infrastructure and third-party Microsoft corp. public cloud services. The
first cloud computing Office 365 service is being outsourced from Microsoft corp. for
free. Therefore, no additional investment for hardware and software are unnecessary.
Even though KUT provides the services to support student needs, it does not mean that
students actively use all services. An analysis of usages showed that KUT students and
staff are actively using cloud based Office 365 services. The maximum activity is reached
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in December and May months when sessions are in progress. During the summer this
service is used little. Other service such as VDI is implemented in hybrid cloud KUT
infrastructure. The infrastructure provides an opportunity for students to work with
virtual desktops and a range of applications like MathCad or MatLab that are not
normally available on their home computer. Since this service is already installed in KTU
and cost a lot of investment, the possibility of outscoring these services is not discussed
in the article.

2. Analysis of Marijampole College showed that the higher school has a low number
of students, from which the bigger part are studying part-time. A big part of the users is
changing. Equipment will not be fully used or will it just be used for short period. It is
lack of IT equipment to provide qualified teaching service. MC users also enjoy Office
365 services for free, but don’t have VDI opportunities. The article discusses the VDI
outsourcing possibilities in Marijampol¢ College. By using VDI services students and
staff will be able to receive a remote access to the virtual desktop and other application at
home. This is expected to contribute towards saving a significant amount of funds spent
on IT hardware and software each year. Since VDI infrastructure grants options of
remote, modular, part time and continuous teaching in MK, the service is expected to
contribute towards increasing the overall number of students.
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INOVATYVIOS SVIETIMO TECHNOLOGIJOS: VIRTUALAUS
VAIZDUOKLIO INFRASTRUKTURA SVIETIME

Regina Misevicien¢, Daiva Kalvaitiené, Vilma Riskevic¢iené¢, Danuté Ambraziené, Dalius
Makackas

Per pastaruosius metus zymiai iSaugo debesy kompiuterijos paslaugy teikimas mokymo
jstaigoms. Tokios paslaugos leidzia ne tik kurti efektyvesnius mokymo metodus bei naujas
bendravimo galimybes, bet ir sumazinti Informaciniy Komunikaciniy Technologijy (IKT)
jdiegimo bei palaikymo islaidas. Vienos i§ tokiy debesy kompiuterijos paslaugy, vadinamos
Virtualaus Darbastalio Infrastruktiira (VDI), panaudojimas gali padéti sumazinti minétas islaidas.
Nors dauguma naujausiy moksliniy straipsniy daugiausia nagringja VDI techninius sprendimus
arba analizuoja kaip galima sutaupyti energijos sgnaudas, ta¢iau VDI sagnaudy jvertinimo aspektas
yra daZnai ignoruojamas. Siame straipsnyje autoriai rekomenduoja naudoti VDI paslauga ir
parengé¢ atvejy analize, ar geriau investuoti j privacig informaciniy komunikaciniy technologijy
infrastruktiirg ar pasinaudoti VDI uZsakomaja paslauga. Siame straipsnyje analizuojamos dviejy
aukstyjy mokykly, Kauno technologijos universiteto ir Marijampolés kolegijos, IKT
infrastruktiros. Jame analizuojamos abiejy organizacijy teikiamos debesy kompiuterijos
paslaugos. Taip pat analizuojami VDI i8laidy ir naudos atvejai Marijampolés kolegijai.
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CONTEXT AWARE INFORMATION MODEL FOR
ACTIVE LEARNING OBJECT DESIGN
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Abstract. This paper presents how to express and describe context of learning content, which enables the design of
active learning object (ALO) and their educational content, prediction of active learning process and creation of
problematic learning situations. For this purpose, in the paper we proposed an ALO information model, which uses
context of educational content and meaningful action of learners. This paper also analyses the results of research and
shows that while developing ALO, it reusability is not lost.

Keywords: Enter active learning object, information model, authoring context, active learning
INTRODUCTION

The most famous works of the last decade are related to the learning object (LO)
architecture solutions [1, 2], which decide how to divide LO into logical or physical units
as well as how to increase the reusability and flexibility of LO. Another relevant
objective under consideration is related to the role of context in the development and
application of LO [3, 4]. According to the authors [5, 6, 7], the same LO, its part or
another combination of learning units constituting it, transferred into other context of
learning activities or learning content also improve the possibilities of its reusability. On
the other hand, the process of learning and its content assimilation and perception
are ensured not only by the available hardware and software, but also by the
creation of purposefully selected e-learning situations and their application,
enhancing an active participation of the learner, when the learning content is
perceived by interactive meaningful actions that convey and develop knowledge [8].
Today active e—learning environments are implemented by applying a variety of active
learning methods: virtual or remote laboratory, assessment tests of knowledge and skills,
experimental tasks, discussions, online collaboration tools, etc. This paper analyses active
learning process, which includes interactive actions that encourage thinking and decision
making. Learning situations is composed of action, such as the change of object position,
selection of input values to stimulate events, structure formation of the given objects, etc.

In the paper we look for a solution, balancing the preservation educational context
and reusability of active learning object. The author has analysed how to express and to
describe educational context, meaningful action of learners, authoring context of
problematic learning situations, which require decisions.

1.2 ACTIVE LEARNING OBJECTS AND THEIR CHARACTERISTICS

According to J. Bang and C. Dalsgaard [9], “learning objects become useful in the
learning process only when the learner applies them usefully. The essential thing is
creation of respective learning activity”. ALO is normally understood as the set of the
smallest undividable objects of learning content designed for reaching a concrete learning
goal. However, such adaptation of LO understanding to the concept of an active learning
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object contradicts the principle of active learning: active learning is based on the learner’s
activity, when the learning content is perceived by interactive meaningful actions which
convey and form knowledge. This type includes such interactive actions as the change of
object position, selection of input values to stimulate event, structure formation of the
given objects etc. During its application, an active learning object performs the following
functions: stimulates application of the experience; conveys the learning material through
problematic situations; encourages the performance of interactive actions and assessment
of reasonability of problematic situation solution. According of several authors, ALO are
formed by taking into consideration the following statements [3, 6, 10].

1.3 INFORMATION MODEL ACTIVE LEARNING OBJECT

The formation of information model of ALO is comprised of the following two main
stages: analysis and expression of the content of one learning topic and description of
information model ALO.

The main and the most important stage is the analysis of learning topic content
conveyed by the ALO. For this purpose, scholars [9, 11] propose ALO information
models used for linking learning components comprising ALO with semantic relations
thus creating applicable scenarios of e-learning and for providing learning objects
according to the sequence determined beforehand or according to the sequence selected
by the system of individual abilities. However, their essential noticeable limitation is that
they do not describe the semantic structure of the ALO reusability part. This affects the
flexibility of ALO usage and its reusability by author’s modification of the active
learning object, i.e. by adjusting it to other learning goals [8].

For the formation of ALO information model we suggest using the concept of
context defined by Brezillon [12] based on the application of a focus which allows to
regard the dynamism of context under the change of circumstances. We have also used
the concepts of contextual modelling and their interrelationships proposed by Vieira [12]
(focus, entity, contextual elements). Formation process of ALO information model show
in figure 1.
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Figure 1. Formation algorithm of ALO information model

Formation of the ALO information model includes four major stages:

1. In order to express the context of the learning topic content, task focuses
are used the application whereof helps to define the essential aspects of the analyzed
subject field.

2. Contextual data are specified for each focus of the task: entity, contextual
element and the value of the contextual element. They describe objects segregated
from the context of the learning topic content, their features and the values they
acquire.

3. Rules are designed which describe the learning situation and respectively
influence the decision making process, i.e. the performance of action which enables
the application of the simulation—based learning in the process of learning.

4. Obtaining all information object (learning situations) comprising the ALO
IM. The ALO author is presented with a detailed description of each learning
situation and their metadata: semantic density and difficulty level. A generalized
created ALO information model is provided in the figure 2.

= Contextualinformation

= DifficultyLevel
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Figure 2. The ALO information model

When having an ALO information model and authoring context of each learning
situations, an author of ALO (teaching expert, lecturer) implements according to it the
active learning object in the chosen software and applies the developed ALO in a variety
of educational contexts of application by providing possibilities of flexible learning. In
the present paper, the flexibility of ALO application is ensured from the user’s (ALO
developer’s or learners) perspective, i.e. he may adjust the active learning object
according to the demands and abilities himself. The created ALO information model has
the following characteristics

1. Detailed granularity of the ALO IM structure enables one to express the
semantic structure of the ALO of the learning topic under consideration.

2. Data elements comprising the information model are related semantically,
whereas the interdependence of the information objects is expressed by the
contextual data.

3. An expert of the subject creates an ALO information model and receives
the semantic structure of information objects comprising the information model,
according to which learning situations are created on physical level.

4. The learning situations realized by the information object seeks one minor
goal, whereas altogether they (i.e. the active learning object) seek the common
major goal.

1.4 RESEARCH OF ALO INFORMATION MODEL

In order to specify the advantages of the ALO information model, we have
conducted a study. In the process of the study two ALOs of the algorithm course with
analogous learning content (sorting algorithms) were created. Their major difference was
that the first ALO was created not used information model, the other was created by
using the expression and description stages of the developed ALO information model,
and its learning situations were formed according to the authoring context of ALO. In the
study we hypothesize that an active learning object developed do not useinformation
model is characterised by stronger dissimilarity of the interrelated learning content which
is subject to the intuitive implementation of ALO by the expert of the learning topic.

During the study, a similarity matrix of active actions (e.g. entering/selection of data,
entering/selection of logical phenomenon, employment of data entry block etc.) existing
in both above mentioned tasks of active learning objects related to the learning content
has been developed. In order to study this dependence, we have applied the method of
correlation analysis, i.e. the object dissimilarity and similarity score. It enables one to
quantifiably define the dependence or independence degree of ALO learning situations.

Suppose learning situationsdefining X1 may carry p characteristics which describe the
validity or invalidity of the reusability of active actions. When an active action related to

=1

(s) (s) _
the learning content is applied, then™: - when it is not applied, ¥ = . Then object

Xijs described by a vector:
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For the creation of similarity scores of two learning ALO learning situations,
() ()
frequencies of (x5 ] values specifying the similarity or dissimilarity of a feature are
used. Since the aim of the learning component assessment is to show their dissimilarity
within the limits of ALO, the absence of the relevant feature, i.e. the frequencies of the
following pairs is (0;0), (0;1), (1;0). We suggest evaluating this by applying the Lance-
Williams dissimilarity score.
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The obtained results of dissimilarity score of both ALO learning situations have
shown that creation of ALO with the use of ALO information model where its semantic
structure is designed enables us to achieve greater intersimilarity of the realized learning
situations with respect to the active actions. The average value of dissimilarity criterion
of interactive actions related to the educational content of the designed ALO learning
situations is not less than that of ALO without information model. This demonstrates that
it would be complicated to apply the latter ALO for flexible learning, i.e. to adjust the
ALO to the changed characteristics of the learning process, since interrelation of its
learning situations in the learning content is weaker. By employing the scale of
evaluating the correlation rate we have compared the dissimilarity score of both ALO

learning situations.
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Figure 3. Distribution of the ALOs dissimilarity score

The diagram (see fig. 3) shows that learning situations of ALO information model
are characterised mostly weak (48 %) or very weak (47 %) dissimilarity score, and
almost 28of ALO (created without information model) are characterised by strong
dissimilarity score and 33 % are characterised by average dissimilarity score.

Summarising the results of the study we may state that the study hypothesis was
confirmed. If an expert of the subject develops an ALO without a prior analysis and
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description of its educational content, learning situations of such implemented ALO are
twice weaker related with regard to the learning content than those of ALO information
model.

CONCLUSION

The analysis of the subject field prior to the implementation of the object or software
under development is an important stage of the engineering process determining the
results of successive stages. The conducted study proves that this is true about ALO as
well. When an expert of the learning topic first of all to describe authoring context of
ALO, after a thorough analysis of educational content, then he creates ALO learning
situations, which are more similar to each other in the learning content. This initial
process of ALO development enables us to increase the reusability of ALO, but do not
loss educational context. Thus the time spent on the implementation of single learning
situations (ALO developed without information model), characterised by large variability
of the educational content, and may be used for ALO information model and for the
developing of flexible and reusability ALO from their information model.
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KONTEKSTO ZINOJIMO MODELIAI AKTYVIY MOKYMOSI
OBJEKTUY KURIME

Asta Slotkiené

Siame straipsnyje pristatoma, kaip isreiksti ir apibadinti mokymosi turinio konteksta, kuris leidZia
kurti aktyvyji mokymosi objekta (AMO) ir jo turinj, numatyti aktyvyji mokymosi procesg ir
probleminiy mokymosi situacijy sukiirima. Tuo tikslu Siame dokumente mes pasitléme AMO
informacinj modelj, kuriame naudojamas mokomojo turinio kontekstas ir prasmingas
besimokanéiyjy veiksmas. Siame staripsnyje taip pat analizuojami tyrimy rezultatai ir parodoma,
kad kuriant AMO, jo pakartotinis naudojimas nepanaikinamas.
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ENCOURAGING AND SUPPORTING YOUNG
PEOPLE IN THEIR IT CAREER
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Abstract. Europe is encountering a number of difficulties today. The most urgent social challenge over the next five
years is to increase job creation in order to reduce unemployment. The mismatch between the skills provided by
education and training and those needed on the labour markets is big problem in nowadays society. IT, more than any
other industry or economic facet, has an increased productivity, particularly in the developed world, and therefore is a
key driver of global economic growth. The aim of this paper is to present the results of the research which was made
during the GYIT project. This project aims to stimulate and support the interest of students in the field of ICT. The
result of the research revealed that the mismatch between supply and demand of workforce in IT sector exist. The need
for the IT specialist is growing and will grow more in the future. There is a need to provide the skills which are
important when looking for a job in IT sector.

Keywords: research, findings, GYIT, career in IT, young people, support material.

INTRODUCTION

The problem of unemployment in Europe is not a new thing. However, this emergency
uncovered one bigger problem of Europe — the trouble with incorporation into labor
markets new entrants. Youth unemployment stays high for several years. There are
countries in which youth unemployment reaches 40-48%. The Europe 2020 focus was
75% of employment but probably it is never going to happen [1].

The mismatch between the skills which are provided in schools, vocational education
institutions or higher education institutions and those which are required on the labour
market is a prime case of this problem in Europe. The EU's workforce is predicted to
decrease and become older, yet better qualified, with more young people being the most
qualified in Europe’s history.

Improvement of education and growing demand for technologies increases the interest
of high skilled workers, and the rate of progress in skills demand. Digital technology is
changing almost every part of our open, private or work lives. For each person, the
characteristic outcome of technological innovation is the space for new sorts of abilities.

However, abilities advancement does not come to as quick as an innovative
improvement. That is why we are locked with a confusing circumstance: although a huge
number of Europeans are without workplaces, companies experience considerable
difficulties finding skilled digital technology specialists. There is a requirement for digital
skills for almost all job positions where digital technology supplements existing
assignments. Soon 90% of employment - in professions will require some level of digital
skills. By the day's end, each person needs at least basics of the digital skills to live, work
and participate in these days society.

ICT sector is one of the most stable in the whole Europe. In this market are working
approximately 6 million people with some multinational IT corporations operating their
European headquarters in Europe such as Google, Microsoft, and Facebook [1].
Regardless the status of ICT in the European economy, it is suffering from the gap
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between supply and demand of people with digital skills. Working communication in
Europe between qualification institutions, employers, job agencies, governments, and
ICT sector is missing [2].

This is going on in every part of the world right now, not simply in Europe. What is
more, it concerns almost every division of the economy since advanced innovations are
being infiltered into all enterprises — from retail to logistics, training to healthcare [3]. In
that capacity, we must secure the eventual fate of the business by providing digital skills
for youngsters, by putting resources into the present age of specialists and by tending to
the skills request today.

Digital skills are a key for young people to get into the job market. Students without ICT
skills will be struggling to get a job in a digital society.

1.1 PREPARATION FOR THE RESEARCH: METHODOLOGY

For the GYIT project research were analysed main drivers of change in overall
industries. The report is presenting findings of the research. The main goals of the project
research were to overview the whole sector of ICT in order to detect the gap between
skills provided and needed. The authors analysed the methods which should be used to
get the students interested in IT careers and pinpointed various ICT initiatives throughout
the world, including some successful women ICT initiatives, in the direction of having a
map of best practices in ICT for the students between 14 years to 18 years old in the
whole world.

The “Main Forecast Scenario” for the period 2015-2020 [4] was analysed and the
results were provided in order to provide the numbers which identify the need and
decrease the rate of labour force with digital skills. The trends in ICT skills’ demand were
presented and analyse briefly for the next ten years.

Another analysis was made to estimate the number of open positions for ICT
professionals in the world. The online vacancy data (Jobfeed.com) were analysed. This
data was compared to the survey-based estimate of 2013.

The research on how to interest youth into IT was made and some recommendations
for teachers and motivation system were provided. The authors made a research on the
best practices — ICT initiatives and described them briefly. Now the whole world ICT
sector is struggling with the deficiency of girls in ICT that is why the authors of the
research presented the best practices across the globe for women.

At the end of the report, the brief presentation of tools for teaching students a computer
science was made.

1.2 SKILLS SHORTAGES AND GAPS

New technologies are pushing digital transformation and reshaping business. Apart
from domain skills in ICT, which has been a traditional area of expertise of ICT
practitioners, there is an increasing need for other skills including transversal skills such
as social skills, organizational skills and business acumen.

In the ‘Main Forecast Scenario’, the ICT workforce in Europe will grow from 7.5
million to 8.2 million in 2020, of which 6.1 million will be ICT practitioners and 2.1
million will be ICT management and analysis level employees [4]. This is based on an
economic growth scenario which predicts a slow recovery for the period 2015-2020 and
moderate IT investment growth of around 3% per year.
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Demand for ICT skills keeps growing at a tremendous pace. The trend in core IT jobs
has seen up to 4% growth per annum while the growth in management jobs has seen up
to 8% growth per annum [3]. However, demand for medium-level skilled associate and
technician jobs is declining. In total, despite the financial crisis, new jobs are being
created in Europe continuously. Therefore, there is a need for a constant increase in the
quality and the relevance of digital skills.

At the same time, although graduate figures seemed to have stabilized, supply from
universities does not seem to have kept up. The largest job growth is in highly skilled
jobs, such as in management, architecture and analytics positions, and for software
development and application specialist positions, including databases. In addition, the
pace of change is still increasing in ICT jobs, and new job profiles arise which cannot yet
be fully covered in statistical classification, such as big data and cloud computing
specialists. Many of the new jobs may not even be solely ICT jobs but will mix digital
and functional skills, for instance in finance, marketing, or consulting. This is a huge
opportunity for new job creation in all industry sectors, beyond traditional ICT studies.
However, ICT needs to be incorporated into other and new educational pathways.

ICT has traditionally been a field where the initial and formal education did not
determine the career trajectory [5]. However, recent endeavors have been made to
achieve a higher level of professionalization within the industry which increasingly
includes formal education and certification requirements. There is an immense
opportunity today for new education approaches, modes of delivery, curricula designs
and learning outcomes.

New developments can be revolutionary in their scale and impact while being quite
evolutionary in their underpinning technologies. Cloud Technology moved computing
and storage resources to hugely scaled-up centralized off-site locations [4]. The novel
aspect of this was that the combination of the internet, broadband and mobility allowed
millions of people to connect at low cost, while new software tools evolved from
disciplines such as virtualization to facilitate the connections and allow each user to get
specific services relevant to their needs.

So, now, we can order a product and pay for it from our smartphone, a salesperson can
check stock on the go, a doctor can view a medical record from a bedside, a teenager can
watch a video or listen to their favorite music while travelling on the bus. Business is also
transformed as all documents, files, emails and records can be accessed from anywhere
and at any time.

The next revolutionary technology with the potential to transform our everyday lives
even more than earlier technologies is the Internet of Things (IoT) [5]. In an loT world,
anything that can be connected will be connected. Simply put, not just people but a wide
array of intelligent or ‘smart’ devices will connect to the Internet and/or to each other and
become ‘users’. These devices include mobile phones, coffee makers, washing machines,
headphones, lamps, wearable devices and consumer products still to be thought of and
developed. The things to be connected also include the components of machines, for
example the jet engine of an airplane or the drill of an oil rig.

These successive waves of change compound the challenge of identifying the skills
that are in demand, but they are far from making it a hopeless task or consigning all
existing ICT skill sets to obsolescence. It is possible to identify and supply many of the
skills needed to support the new technologies required for loT. It is already clear, for
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example, that key underpinning technologies for 10T will be those that can communicate,
store and analyze the petabytes of data that will constantly emanate from the devices.
This means that Cloud, Big Data, Mobility and Internet technologies will be even more
critical and there will be a need for growing armies of practitioners to support them. It is
also clear that the 10T will give added prominence to security technology skills. While
the demand for security technology skills will hugely increase, the skills themselves are
in the evolutionary category as opposed to completely new skill sets.

At other times, the skills set required in the wake of new technologies sit more easily
in the revolutionary category. Big Data, for example, uses database technologies that are
different to more traditional ones that relate to what are termed relational databases which
were dominant in the 20th century. Big Data commonly uses non-relational databases and
newer tools such as Hadoop to mine the information contained within them.

Do these revolutionary skills sets then require PhD level competencies? Absolutely
not. They require people who can gain intermediate level skills in the newer technologies.
This puts the challenge firmly back with the tertiary education sector and is a challenge to
the effectiveness with which it is able to identify and deliver the training and education
that is needed.

1.3 RETHINKING EDUCATION

At lower and upper secondary level, the teachers who teach ICT are different to those
who teach it at primary level [1]. At this stage, in most countries, it is the responsibility of
specialist ICT teachers to teach this subject; and moreover, in around half of the
countries, it is only specialist ICT teachers who may teach ICT skills.

The availability of qualified teaching staff depends on the dynamics of teacher supply
and demand. A number of external factors, impact on the recruitment of specially
qualified teaching staff. A research paper on the use of ICT in upper secondary schools
indicates that all countries face some problems in hiring teacher.

Also, it is very important that all subject teachers would be able to gain the knowledge
and skills to integrate ICT into their daily teaching practice as new educational tools [2].
According to the authors of the research paper, ICT can improve the efficiency of
learning and learning outcomes.

The key element in helping students develop ICT skills is the teacher. S/he is
responsible for providing the learning opportunities that help students use ICT to learn
and communicate. Therefore, it is critical that all teachers receive the training they need
to create these opportunities for students. It is crucial that teachers do not have the
opportunity to develop and refresh their ICT knowledge and skills, but doing it through
continuing professional development.

In addition to teachers' education and training collaboration between teachers is also
generally assumed to have positive effects on their professional learning and classroom
practices. An analysis of teachers’ professional development in EU confirms the
importance of professional collaboration. As teachers find that collaboration and
feedback lead to changes in aspects of their work, the more they recognise their own
development needs and the more they participate in different professional development
activities — consequently, they experience greater impacts on their professional. In
Europe, online resources are widely available to teachers for supporting them using ICT
for innovative students teaching and learning in the classroom [2]. Innovative teaching
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methods which are based on experiential and active, not passive learning and may be
increased through the use of ICT and can enhance students motivation and improve their
results.

Motivating students to be receptive is one of the most important aspects of IT and
STEM instruction and a critical aspect of the educational systems. Effective teachers
should focus attention on the less interested students as well as the motivated ones.
Teachers have a lot to do with their students’ motivational level. All students arrive in
class with a certain degree of motivation. However, teaching style and teacher*s attitude,
the structure of the course, informal interactions and the nature of the assignments have a
great effect on the motivation of the student to learn new things.

The authors provided two basic techniques of motivation — intrinsic and extrinsic.
Extrinsic motivation includes rewards that happen outside the learner's control. However,
a lot of students demonstrate intrinsic goals in their wants and needs to understand a topic
(task-related), to outperform others (ego-related), or to impress others (social-related).
Having these basic concepts in mind, authors briefly presented several techniques which
might be expanded and adapted to the personality of teacher and made appropriate for the
abilities level and environment of the student.

These techniques were presented in the report. Here is a couple of them: Call
Attention to a Void in Students' Knowledge [4]. (This motivational technique involves
making students aware of a void in their knowledge and capitalizes on their desire to
learn more); Show a Sequential Achievement. (It depends on students' desire to increase,
but not complete, their knowledge); Discovering a Pattern (Setting up a contrived
situation that leads students to "discovering" a pattern can often be very motivating, as
they see the pleasure in finding and then "owning" an idea); Present a Challenge. (When
students are challenged intellectually, they react with great enthusiasm. Good care must
be taken in choosing the challenge); and many more.

1.4 BEST PRACTICES

Around the world, it is possible to find many initiatives aiming to encourage young
people to acquire digital skills and encourage them to develop their careers in ICT sector.
The authors of the research have presented initiatives of those who are more aligned with
the objective of the project. The target of the project is the secondary school, so practices
will be aligned with this content. For our overview of the presented results, we are going
to choose and briefly present jus couple of them, from the different regions of Europe.

We are going to start with the programming app which aims to solve real-life problems
in secondary school. Apps for Good is motivating adolescents and developing their
entrepreneurial and programming abilities. The Apps for Good course teaches coding and
the fundamentals of the digital world, while also developing skills in problem-solving,
creativity, communication and teamwork. Apps for Good recognises that educators are at
very different stages in terms of their students learning to code. Educators can, therefore ,
choose the depth of learning that is most appropriate for their students. There are built-in
opportunities throughout the course for the students to build working prototypes. Starting
in London, there are currently 213 schools affiliated in the United Kingdom and Ireland.
In Catalonia, the initiative was launched as part of the Mobile World Capital Barcelona
programme, by January 2014, it had spread to 6,000 students in 196 secondary schools in
Catalonia.
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CoderDojo is an international community of free, volunteer-led coding clubs for young
people. The focus is on peer-to-peer learning, tutoring, and self-motivated learning. The
aim of CoderDojo is to provide young people with the knowledge of ICT that they need
to become confident creators of their own digital future. CoderDojo also takes away the
feeling of isolation of many young programmers, who tend to be self-taught and self-
employed. The clubs, named Dojos, making coding fun and a social, collaborative
activity.

The Code Club projects teach children to create animations, games, websites and much
more. Students are building up their programming skills as they participate and learn in
the projects. The Code Club provides opportunities to show and apply what’s been
learned through all courses.

The TecnoCampus of the Universitat Pompeu Fabra. The aim is to reveal, practically
and experientially, the possibilities offered by technology and pass on a passion for
programming and development The educational level is from 13 years to 18 years old.

LEGO League. It organizes a team competition, in which they have to create a robot
with certain parts and qualities. The students are being challenged in a robot game and a
research project, and students will need to demonstrate FLL core values throughout all
their work.

InvestigArte. It is a science and technology visual arts contest designed for researchers,
students and, teachers. It was created by researchers who have a passion for photography
to explain scientific innovations to society.

Robotikos Akademija. It offers different initiatives all over Lithuania to students of the
primary school and secondary school. It has two separate groups: technology fans and
technology leaders. These problems include 3Dmodelling, LEGO robotics algorithms and
etc.

The authors have provided several brief practices for women initiatives. In the
overview, we will present just a couple different initiatives. Let‘s start with Django Girls.
It is a non-profit organization that organizes free programming workshops by providing
tools, resources and everything that girls need. Everything in these courses is about
building the first application of student, using HTML, CSS, Python and, Django.

The next one is BlackGirlsCode. It is devoted to showing the world that black girls can
code, and do so much more. Computer coding lessons to young girls provide
programming languages such as Scratch or Ruby on Rails.

The last, but not least is TheGirlswhoCode. It is based in the United States of America
and it offers computer science education and tech industry exposure to 6th to 12th-grade
girls. It includes seven weeks of intensive instruction in robotics, web design, and mobile
development with engaging, career-focused mentorship and exposure led by the
industry‘s top female entrepreneurs and engineers.

CONCLUSION

After the review of the research paper of the GYIT project, it is very clear that the
mismatch between the skills which are provided in educational institutions and the skills
which are required in the labor market is real. As the authors presented, the sector of ICT
is growing, and the labor market is struggling with finding a workforce with high digital
skills.
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The great start for decreasing the gap between needed employers and required ones —
involve children into IT. To do this, the great role of motivating and incorporating
students into the biggest and the most beneficial sector falls on teachers and whole school
community. In this review of the research were provided a lot of useful recommendations
how school and teacher should motivate students to involve in IT activities.

Also, a lot of best initiatives across the globe were provided. It shows that IT sector
has a potential and there are a lot of people who want to learn to programme, basics of
robotics etc. We can make a prediction that with some changes and motivational
programs, there will be more and more people who will be interested in IT and will
diminish the gap of the digital skills.
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JAUNUY ZMONIY, SIEKIANCIY KARJEROS IT SRITYJE,
SKATINIMAS IR PALAIKYMAS

Jorge Garcia Valbuena, Reda Bartkuté

Siandien Europoje kyla daug sunkumy. Per ateinanéius penkerius metus aktualiausias socialinis
18§tikis yra darbo viety kiirimo didinimas, siekiant sumazinti nedarba. Nesutapimas tarp jgidziy,
kuriuos teikia Svietimas, ir ty, kurie reikalingi darbo rinkose, yra didelé problema Siandieningje
visuomenéje. IT, daugiau nei bet kuris kitas pramonés sektorius padidino produktyvuma, ypac
i§sivys¢iusiame pasaulyje, todél yra pagrindinis pasaulinio ekonomikos augimo variklis. Sio
straipsnio tikslas - pristatyti GYIT projekto metu atlikto tyrimo rezultatus. Siuo projektu sickiama
paskatinti ir remti studenty interesus IKT srityje. Tyrimo rezultatai parodé, kad IT sektoriuje tarp
darbo jégos pasiilos ir paklausos yra daug neatitikimy. IT specialisty poreikis auga ir ateityje
augs dar labiau. Bitina moksleiviams suteikti jgiidziy, kurie yra svarbiis ieskant darbo IT
sektoriuje.
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Abstract. HybridLab® is the direct independent learning, consisting of a mastery learning model, with e-learning and
peer teaching with a remote instructor. This learning method helps to develop standardized practical skills, improves
long-term memory and supports learning from success rather than failures. HybridLab® method is successfully used in
the Lithuanian University of Health Sciences (LUHS) in Department of Disasters Medicine, Obstetrics and
Gynecology, Neonatology, Surgery for 5 years.

Keywords: medical education, HybridLab, skills training, algorithm, e-learning

INTRODUCTION

Modern changes and development in technologies, science, education and medicine
requires novel and refine teaching and learning methods. The teaching of present — day
students must combine the traditional teaching techniques formed by centuries of
pedagogical experience with modern technologies and based on students’ centred
approach [1].

Crisis Research Center (CRC) created a direct independent learning strategy called
HybridLab® that stimulates students actively use the learning experience instead of being
passive listeners. The uniqueness of this HybridLab® program consists in combining a
mastery learning model, with e-learning and peer teaching with a remote instructor. Basic
principles of mastery learning are that educational excellence is expected and can be
achieved by all learners and that little or no variation in measured outcomes will result
[2]. This peer-to-peer hybrid model includes e-learning modules combined with online
checklist and decision flowcharts, strategically starting with simple steps and progressing
towards complex simulation scenarios. Peer-teachers use checklists to assist the learner to
follow the correct pathway. Based on mastery-learning concepts, learners build
automaticity in their skill responses, practicing until reaching competency. Remote video
monitoring of final performance tests of learners.

HybridLab® learning helps to develop standardized practical skills, to improve long-
term memory and to learn from success rather than failures. The HybridLab® learning
method is successfully used in the Lithuanian University of Health Sciences (LUHS) in
Department of Disasters Medicine, Obstetrics and Gynecology, Neonatology, Surgery for
5 years [1,3,4,5,6].
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1.1 HybridLab® METHOD

1.1.1 Methodology

HybridLab® training is direct independent learning. This training technique is
designed for practical skills training in any facility in any preferred location 24 hours/7
days. The peer-teaching model includes learning content WEB/LAN based technology
with integrated video recording, performance assessment and feedback.

First, the students prepare using all the required information in e-learning platform:
systematized theoretical information, video material (instructions on equipment use and
examples of solutions to clinical situations), algorithms for the solution of clinical
situations and the sequence of the patient examination procedures, and the clinical
situations. Prior to initiating practical tasks, the students have to complete an online test
to check their knowledge.

After the online preparation students go for learning to special training rooms,
HybridLab® laboratories, which contain all the equipment for simulated patients’
examination (Fig. 1). The room is filmed round the clock with 24 video cameras, and thus
there is a possibility to view the material recorded during any time of the day.
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Figure 1. The design of the HybridLab® study.
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In the HybridLab® laboratory students are working in groups of three, and they are
free to choose team members and the most convenient time. A group consisting of three
students works as a single team when solving various situations in the laboratory for 1
hour 3 times per day. Team works in different roles: team leader, assistant and assessor
(Fig.2). Each student must exchange the role for effect of active learning in all the steps —
viewing, listening, helping, evaluating. Students have the possibility to solve the numbers
of different clinical scenarios in switched roles and repeat the process until they master
their skills. All the performances are filmed and stored and there always is the
opportunity to get the advice from the supervisor. The remote instructor virtually
analyses and evaluates the recorded performance and provides the feedback for the
students (Fig. 3).

‘[ \

w’?“\\

Figure 3. Instructor monitors and evaluates student’s performance from the distance at any
convenient time.

An essential part of HybridLab® learning method are the algorithms that encourage
to complete the tasks correctly on the first attempt and improve the health care system
and allow to achieve a higher degree of standardization across patient management (Fig.
4). Obviously, one of the most important aspects of an algorithm is its efficiency [1].
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Ventilation mouth-to-mouth and nose
during initial neonatal resuscitation
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Figure 4. Algorithm. Active management of third stage of labour.

First HybridLab® learning classes were implemented in the Department of Disaster
Medicine of LUHS. Since 2012 more than 3000 students successfully finished two
courses: “First Aid” course for 1th year students from different faculties and “Emergency
Medicine: Skills and Procedures” course designed for 6" year medical students and
residents. After first aid course students become competent first aid providers. Second
course fills the gap of practical skills in emergency medicine. Most of the urgent life
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threatening medical or trauma situations are rare, therefore, students experience lack of
the practical skills. After six year of intensive learning they successfully fulfil a gap in
emergency skills and procedures in HybridLab® classes.

In the Department of Obstetrics and Gynecology of LUHS the HybridLab® method
was used to teach 5th year students in OB/GYN rotation: gynaecological patient
investigation skills (history collection, breast examination, gynaecological examination,
Pap smear taking), obstetrical patient investigation (fetal position, presenting part,
symphysis-fundal height, and heart rate) initial neonatal resuscitation (mouth-to-mouth
ventilation, and chest compressions).

The number of algorithms have been elaborated for different other postgraduate and
undergraduate education programmes, e.g. basic and advances life support, basic and
advanced obstetrical emergencies and neonatal resuscitation skills. These programmes
have been successfully implemented in the national as well in the international programs
e. g. in Kazakhstan.

1.1.2 Ensuring effective learning and long-term skills retention

HybridLab® learning helps to improve long-term memory. We evaluated the
retention of clinical skills over time with or without the use of a checklist reminder and
received impressively good results of the acquisition in retention of practical skills [3, 4,
5].

The subjects of the study were seventy-two 5th-year students, who successfully
completed initial neonatal resuscitation module by the HybridLab® method (1st
assessment). The first steps (FS) of neonatal resuscitation, mouth-to-mouth ventilation
(MMV), chest compressions (ChC) and correct sequence of actions (CS) were measured.
Students were randomly assigned to 6 and 12 months after initial training groups for
repeat assessment (2nd assessment). All participants underwent identical clinical tasks,
but group R (+) (n=30) was provided with reminder checklist of correct order of
interventions, group R (-) was asked to fulfil the task without remainder.

The mean score of the 1st assessment of the module in 72 students of the study group
was 95.9%. The mean total score of the 2nd assessment was 84% of students in group R
(+) and 52.3% in group R (-). Logistic regression analysis showed that the duration
between 1st and 2nd assessment had no influence to the result (p=0.225). We compared
the drop-off assessment score of FS, MMV, ChC and CS skills in both investigated
groups depending on the availability of the recall option (Table 1).

Another HybridLab® platform validation was performed in the Department of
Surgery of the Lithuanian University of Health Sciences (LUHS), where since 2014 we
have trained basic open and laparoscopic surgical skills and team management of
severely ill patients (multiple trauma and surgical sepsis) around 100 surgical residents.
Original trauma course developed on the new HybridLab learning platform was evaluated
in a prospective fashion in 2014. Twenty-seven surgical residents of the LUHS were
enrolled into the study. Clinical skills were grouped into 7 categories according to
ABCDE principles and were independently evaluated by 3 reviewers. Reviewer 1 was
present during the simulation and Reviewers 2 and 3 assessed skills using the video

75



recording system. Progress of the students and the interobserver agreement were
evaluated during the study.

Our data demonstrates that participants significantly improved their skills with a 2.5-
fold increase in the overall performance score (from 35% to 89%) and the significant
enhancement in all groups of practical skills. Re-evaluation after 6 months revealed only
a slight decrease in the performance of the students (mean score decreased from 89% to
82%). Interobserver agreement overall was good when comparing results of skills
assessment by reviewer present during the simulation exercise and online reviewers. In
almost all categories, the kappa levels were moderate or substantial (range 0.45 — 0.77),
implicating that practical skills of the course participants can be safely evaluated online

[6].

TABLE 1. COMPARISON BETWEEN PERDENTAGE SCORE DROP-OFF IN THE
ASSESSMENT OF FS, MMV, ChC AND CS DEPENDING ON THE AVAILABILITY OF
THE RECALL OPTION.

First Steps Percentage drop-off
(FS) Mean change (SD)% between the 1% and the 2"FS evaluation scores
R(+) group 11.3(16.3)
N=30
R({-) group 40.5(30.8)
N=42
P value 0,001
Mouth-to-mouth Percentage drop-off
ventilation Mean change (SD)% between the 1% and the 2™MMV evaluation
(MDMV) scores
R(+) group 21.7(25.2)
N=30
R({-) group 50.1(42.1)
N=42
P value 0,002
Chest compressions Percentage drop-off
(ChC) Mean change (SD)% between the 1% and the 2™ChC evaluation scores
R{+) group 21.3(31.5)
N=30
R({-) group 29.5(39.1)
N=42
P value 0,521
Correct sequence Percentage drop-off
(CS) Mean change (SD)% between the 1% and the 28 evaluation scores
R(+) group 1.1¢(6.2)
N=30
R({-) group 37.1(34.9)
N=42
P value 0,001
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1.2 THE STUDENTS’ OPINION ABOUT THE HybridLab® TECHNIQUE

We evaluated the students’ opinion about the application of the HybridLab®
technique for learning the primary assessment of the condition of pregnant women,
women in labour and fetus [3, 5].

The subjects of the study were 5th-year students of the Medical Academy of the
Lithuanian University of Health Sciences (LUHS) who were studying the Obstetrics and
Gynecology module in 2015. In total, the study included 233 subjects (95% of all 5th-
year students). The subjects filled out a standardized evaluation questionnaire consisting
of 5 statements, which were evaluated using Likert’s 7-point scale. At the end of the
cycle, we conducted a qualitative study using an in-depth unstructured interview, where
the respondents expressed their opinion about the HybridLab® training technique.

The analysis of changes in mean self-evaluation scores prior to and after the training
cycle revealed significant differences. The greatest changes were observed when
evaluating the skills of measuring fundal height in pregnant women (4.62), determining
fetal position in the uterus (4.58), and performing FHR auscultation (4.58). The results of
the parametric paired test for dependent variables showed that the students’ overall self-
evaluation of their knowledge after the HybridLab® training cycle increased by 3.98+2.1
points (p<0.001). The majority of the respondents (35%) named positive aspects of the
training. The smallest proportion (10%) of the respondents consisted of those who did not
present their opinion. Neutral experience was reported by 17% of the students, 15% of
the respondents provided suggestions for the improvement of this training technique, and
23% of the students named negative aspects of the training cycle.

In order to find out the students’ opinion about training in the HybridLab®, a
qualitative study was performed, which included 233 students. The obtained responses
were distributed into 5 categories: positive aspects, negative aspects, areas of
improvement, neutral experience, and no opinion. The majority of the respondents (35%)
named positive aspects of the training. The smallest proportion (10%) of the respondents
consisted of those who did not present their opinion. Neutral experience was reported by
17% of the students, 15% of the respondents provided suggestions for the improvement
of this training technique, and 23% of the students named negative aspects of the training
cycle [5].

HybridLab™ training programme for learning to fill digital medical records (DMR)
was implemented in Kaunas Ambulance Service since December in 2015. Immediately
after programme completion the ambulance staff began to use DMR in the clinical
practice. The purpose of the study was to evaluate the impact of the programme on the
satisfaction of participants and self-evaluation of skills 3 months after programme (Table
2).
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TABLE 2. THE SATISFACTION OF PARTICIPANTS IMMEDIATELY AFTER
COMPLETION AND AFTER 3 MONTHS.

Evaluation of the programme Immediately 3 months after P value

after programme | programme (%)

(%)

Did the programme increase the
enthusiasm to fill DMR? 36.2 60.9 0.00
Absolutely yes 36.2 29.0 '
Partly yes
Was the programme useful?
Absolutely yes 44.9 62.3 0.056
Partly yes 52.2 33.3
Did you fill DMR without mistakes?
Absolutely yes 49.3 40.0 0.26
Partly yes 43.5 40.0
Did you work in a team?
Absolutely yes 55.1 52.2 0.88
Partly yes 39.1 39.1

HybridLab™ training programme is very useful for promoting active engagement of
participants in their own learning by stimulating constructive, self-directed, collaborative
and contextual learning.

CONCLUSION

HybridLab® learning method has student centred approach and is based on e-
learning platform: systematized theoretical information, video material (instructions on
equipment use and examples of solutions to clinical situations), algorithms for the
solution of clinical situations and the sequence of the patient examination procedures, and
the clinical situations. This novel directed independent learning strategy ensure long
lasting retention of skills and reveal positive experience of learners.

The data shows that HybridLab® based courses significantly improve clinical patient
management skills. Participants are highly satisfied with the course, instructional
organisation and usability of this learning method. Better agreement of the reviewers
(assessors) could be achieved by more clearly defining the rules of the skills evaluation.
Clear and structured algorithms, well-defined rules for formative and summative
assessment are the key factors ensuring the functioning and reliability of this independent
directed learning platform.
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HybridLab® METODAS SEKMINGAM MOKYMUISI

Riuta Jolanta NadiSauskiené, Laura Malakauskiené, Asta Kriks¢ionaitiené, Evelina Pukenyte,
Povilas Ignatavi¢ius, Rita Gudaityté, Brigita Mazenytée, Zilvinas Dambrauskas, Ausrele
Kudreviciené, Mindaugas Kliu¢inskas, Dinas Vaitkaitis, Paulius Dobozinskas, Nedas Jasinskas,
Sonata Bariliené

Santrauka. Efektyvis Siuolaikiniai mokymo ir mokymosi metodai sujungia naujus ir paZangius
technologinius sprendimus bei mokymosi principus. Kriziy tyrimo centras (KTC) sukiiré
s¢kminga mokymosi metodg, vadinamg Hibridiniu mokymu (HybridLab®). Visa mokymuisi
reikalinga informacija sukoncentruojama i§ daugybés Saltiniy, sukuriami algoritmai, video
medziaga, testai. Studentai teoring medziagg skaito ir testus sprendzia individualiai, neribojant
mokymosi trukmés. Praktinis mokymasis vyksta specialiai jrengtoje simuliacinéje laboratorijoje.
Cia, nedideléje komandoje, praktiskai sprendziamos situacijos naudojant sékmingo sprendimo
algoritmus. Komanda tarpusavyje keiciasi vertintojo, lyderio bei padéjéjo rolémis ir algoritmy
pagalba visus veiksmus iSmoksta atlikti iki automatizmo. Komanda situacijas praktikuoja tol, kol
iSmoksta jveikti uzduotis i§ pirmo karto greitai ir be algoritmo. Visas studenty mokymasis
laboratorijoje yra filmuojamas. Ekspertas vertina situacijas nuotoliniu btidu. Vienu metu gali
mokytis didelés grupés studenty, nes simuliacinés laboratorijos darbo laikas neribojamas,
kiekvienas studentas pasirenka jam patogy darbo laikg ir mokymosi tempg. Hibridinis mokymosi
metodas padeda standartizuotus jgiidzius bei procediiras iSmokti i§ karto sékmingai. Hibridinis
mokymas efektyviai naudojamas Lietuvos sveikatos moksly universitete Ekstremalios medicinos,
Akuserijos ir ginekologijos, Neonatologijos bei Chirurgijos klinikose jau penkerius metus [1, 3,
4,5, 6].
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Abstract. The main aim of the article is to develop an Assessment model to evaluate the level of digital, social and
civic competences of adult educators and to give suggestion on how to increase their competences for better outreach of
diversified learners: migrants and refugees. This rather new and challenging target group of learners needs new
approaches and innovative learning pathways to motivate them to learn. It means that the competences of adult
educators who work with these learners have to be constantly assessed and improved. The paper analyses how digital,
social and civic competencies might be evaluated in adult educators‘ work with migrants and refugees.
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INTRODUCTION

Education at all levels is a key to the integration process for migrants. According to
the Strategic framework — Education & Training 2020 [1] Adult learning is crucial for
migrants as they may require different skills from those that they have used in their
countries of origin and for their new careers. It can also help equip people working with
migrants with digital, social and civic competences, easing the integration process for
everyone involved. However, there are no special programs for adult's educators working
with migrants, refugees and other diversified groups.

Project DiSoCi (Digital, Social and Civic Competences Development for Adult
Educators Working with Migrants and Refugees) seeks to encourage the development of
competencies for adult’s educators working with migrants, refugees and other diversified
groups in Europe. According to the data of the need analysis in EU and partner countries
national context, the following needs are addressed within the project, i.e. to develop
assessment model and training program for development of competences of adult
educators’ who work with migrants, refugees, diversified groups and suggest the program
to learners (refugees, migrants) that allows to gain new necessary skills.

The aim of this article is to present the ways to evaluate the level of adult's
educator’s competencies to work with migrants and refugees.

Obijectives:

1) To present the definitions and frameworks on the digital, social and civic
competencies;

2) To design the model for competences evaluation and to suggest the prototype to
integrate to the platform.
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1.1 THE NECESSITY TO ADAPT EDUCATION TO NEEDS OF MIGRANTS
AND REFUGEES

According to European Commission agendas ,,New Skills Agenda for Europe® [2, 3]
and ,,Skills and Integration of Migrants* [4], European citizens face a basic skills
challenge. People need a minimum level of basic skills, including numeracy, literacy and
basic digital skills, to access good jobs and participate fully in society. These are also the
building blocks for further learning and career development.

Ager and Strang [5] identified a framework for integration of refugees (see Figure 1).
It reveals that successful integration has 10 key domains. The foundation of integration
was named as citizenship and rights. In order to understand integration, it is necessary to
note that people can feel accepted when their rights and responsibilities are fulfilled
properly. It is important to ensure that people who need integration would access their
rights such as equality, human dignity, freedom, justice, security, cultural choice in the
process of integration. In the framework; it is discussed that people can be provided with
their rights and responsibilities through public outcomes: employment, housing,
education, and health. Language and cultural knowledge, safety and stability are the
measures that remove integration barriers. Social connections are also very important,
they provide bonding means by which implementation of integration is connected to core
values rights and responsibilities [5].
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Figure 1. A Conceptual Framework Defining Core Domains of Integration [5].

The number of refugee arrivals in Europe increased tremendously. In recent years
numbers hit unexpected height: in 2014, over 2.3 million people arrived in Europe, in
2015 - approximately 1.3 million people arrived [4, 6].

Since every country belonging to Europe Union ratified Geneva Convention on the
Status of Refugees in 1951, they are obliged to protect refugees and implement their
integration in host societies. European Union countries experience various obstacles
while integrating migrants and refugees through education. Not all countries ensure an
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explicit right of education for vulnerable groups of society. With reference to 2014 data,
the probability that refugee children and adolescents were out of school was five times
bigger than their non-refugee peers [7].

Immigrants and refugees are more exposed to greater risk of poverty, of not
obtaining fundamental skills (math and science, literacy) in their teenage years [8].
Moreover, inequality is experienced due to segregated education institution [6]. Attention
also should be brought to the education of adults who encounter difficulties while
adapting to host county culture and labor market.
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Figure 2. Adults without upper secondary education qualification (%) [4].

According to European Commission “A new skills agenda for Europe” the
percentage of adults without upper secondary education qualification is much higher
between third country nations (the immigrants and refugees) (see Figure 2).
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Figure 3. Adults with only basic literacy skills (incl. host country language, %) [4].
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Likewise, data from 2014 shows that 32,2% of adult immigrants and refugees have
only basic literacy skills (including country language). This might occurs due to acquired
poorer education (see Figure 3).
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Figure 4. Labor market status of tertiary educated (%).

Even though non-EU migrants in EU demonstrate poor skills and only basic level of
education, over qualification of tertiary educated in this segment can also be observed. In
2014 more than two-thirds of third-country nationals were unemployed or worked in low
or medium-skilled occupations (see Figure 4). In comparison, over half of EU citizens
with tertiary education worked in high-skilled occupations. Integration of non-EU
citizens into labor market must be executed through adaptation of their existing skills and
further education.

Teachers and educators are the ones who implement measures for integration. They
might confront difficulties in the process of teaching if they come from a different
background than people from diversified groups of society [6]. Refugees and migrants
gave different historical and cultural backgrounds, they might be suffering from negative
matters such as lack of literacy in mother tongue, interrupted schooling, torture, trauma,
difficulties in adaptation to new culture, racism — the effects of pre- and post-
displacement [9].

All available support and training are needed for teachers and educators to be able to
ensure an appropriate teaching. Educators should be provided with all requisite
instruments and trained on intercultural pedagogy, diversity or language development [6].

1.1.1 Definition of digital competence

Further in the article two essential competencies (digital competence, social and civic
competence) for integration of refugees and migrants were discussed. In accordance with
European Commission agenda “New Skills Agenda for Europe: State of implementation”
there is a huge deficit of skills in internet operation and digital literacy. In EU around 100
million people have no capacity to use internet [3]. Certainly, it is very important to act
on the common issue and implement measures for digital competence teaching to
migrants. European Parliament and the European Council in 2006 recognized digital
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competence as one of the key competence for individuals living in modern society. In the
recommendation on key competencies for lifelong learning digital competence was
defined as: “Digital competence involves the confident and critical use of Information
Society Technology (IST) for work, leisure, learning, and communication. It is
underpinned by basic skills in ICT: the use of computers to retrieve, access, store,
produce, present and exchange information, and to communicate and participate in
collaborative networks via the Internet.” [10].

1.1.2 Definition of Civic and Social Competence

The European Parliament includes eight key competencies for lifelong learning:
proficiency in a mother tongue, proficiency in a foreign language, mathematical,
scientific and technological competence, digital competence, learning to learn, social and
civic competences, sense of initiative and entrepreneurship, cultural awareness and
expression [6]. In this article, social and civic competence was chosen to be analyzed as
second object necessary for integration. European Parliament and the European Council
in 2006 defined social and civic competencies as: “ability to participate effectively and
constructively in one’s social and working life and engage in active and democratic
participation, especially in increasingly diverse societies.” [10].

This competence equips individuals to fully participate in civic life, based on
knowledge of social and political concepts and structures and a commitment to active and
democratic participation. Understanding the multi-cultural and socio-economic
dimensions of European societies and how national cultural identity interacts with the
European identity is essential. The core skills of this competence include the ability to
communicate constructively in different environments, to show tolerance, express and
understand different viewpoints, to negotiate with the ability to create confidence, and to
feel empathy. The competence is based on an attitude of collaboration, assertiveness, and
integrity.

1.2 EVALUATION OF DIGITAL, SOCIAL AND CIVIC COMPETENCES OF
ADULT EDUCATORS

1.2.1  Methodology

The main aim of this article is to present the developed Assessment model to
evaluate the level of digital, social and civic competences of adult educators and to give
suggestion on how to increase their competences for the better outreach of diversified
learners: migrants and refugees.

The methodology for collecting the data for the review ‘“Need Analysis of the
assessment model to evaluate the level of adult educators’ digital, civic and social
competences to work with migrants and refugees™ is based on using the Focus Group
Method. In total, 5 focus groups have been organized from December 2016 to February
2017. 65 adult educators have expressed their opinion about the topic: in Ireland — 8
participants, in Cyprus- 12 participants, in Lithuania — 45 participants (3 focus groups).
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The questionnaire with seven main questions to stimulate discussions with focus
groups has been developed. The full of the questionnaire used is listed in Annex 1

1.3 SUMMARY OF THE ANSWERS FROM THE DISCUSSIONS OF FOCUS
GROUPS

During the focus groups, 7 elevated questions were discussed. 65 adult educators
(10-12 in each focus group) expressed their opinion about the topic. Conclusions about
each question are submitted below.

Participants’ experience while training learners — migrants and refugees in general.

The participants of the Focus groups showed a sound background of the experience
to train learners — migrants and refugees in general, as well as in training to promote
social entrepreneurship, gender equality and diversity in order to protect the human right
of migrants and refugees, personal development of migrants and refugees, empowerment
of integration of migrants and refugees into labor market. Thus, their participation in the
research created a good basis to define the needs of the adult educators in developing the
competencies necessary for effective work with migrants and refugees.

Cyprus and Ireland showed a higher level of expertise to work with migrants and
refugees than Lithuania. Thus, these partners will share the experience with partners from
Lithuania, which are in the process of preparation to provide effective training for
newcomers: refugees, asylum seekers and migrants. These experienced partners will also
benefit from the project by testing their educational experience and received feedback.

Participants’ knowledge of online assessment tool to evaluate competencies of Adult
educators working with migrants and refugees.

In general, participants agreed that the assessment is one of the very important parts
of the learning process, however, the assessment strategies are still not very well
developed, especially online assessment on the Lifelong Learning Key Competencies.

The knowledge of the participants on the on-line assessment tools varied from “zero”
to very high level of knowledge about different types of virtual environments, which
could be used for on-line assessment tools like www.moodle.com, www.kahoot.it,
WWW.socrative.com.

Neither of the participants knew about the species on online assessment tool to
evaluate competencies of Adult educators working with migrants and refugees. That
means that project DiSoCi is innovative as it will produce the online Assessment tool to
evaluate the level of digital, social and civic competences of adult educators for the better
outreach of migrants and refugees.

Training programs for developing digital and/or social and civic competencies of
Adult Educators to work with migrant and refugees in partner country.
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The collected information about the existing situation in partners’ countries showed
that there is no freely-available online training program for development of adult
educators’ competencies needed to work effectively with migrants and refugees.

Some classroom training programs for personal, social and cultural developments
exist, however, their accessibility is limited and do not ensure the wide usage of such
training by adult educators.

Available training programs for Adult educators to work with migrants and
refugees.

Different training courses are available for migrants in partners’ countries; the most
popular are language, human rights, personal development, intercultural training, and
entrepreneurship courses.

There is a great opportunity to adapt the existing training course for disadvantaged
adults to train migrants, specifically, the non-formal online training course on developing
soft skills for employability (www.job-yes.eu ), on-line training course for developing
Lifestyle business (www.ace-erasmusplus.eu). These courses showed their great impact
on the disadvantaged learners and could be useful to train the migrants too.

Partners have mentioned as well the necessity of an on-line repositories of practical
exercises (based on Open Educational resources) in order to improve the facilitation of
the training course for migrants.

Importance of Digital, Social and Civic Competences of adult educators to ensure
the effective training for migrants and refugees.

Majority of the participants strongly agree that a good level of Digital, Social and
Civic Competences of adult educators is important in order to ensure the effective
training for migrants and refugees.

Development of these competencies could help adult educators to deliver an
attractive and effective training course to migrants and refugees and to help them to
integrate into the society.

Participants’ experience participating in training programs to improve their Digital,
Social and Civic Competencies.

Participants had the experiences of participating in different training courses to
improve their skills and competencies, but they did not participate in any training course
which could provide the complex approach to develop Digital, Social and Civic
Competencies.

Participants also stressed the importance of assessment of the key competencies as it
is necessary for adult educators to realize which skills and competencies she/he has in a
good level and which still have to develop in order to work successfully with migrants
and refugees.
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Participants’ knowledge about any supporting e-materials (printed or online) in
partner’s country on how to better organize work with migrants and refugees,
which could be used to further development of the training materials of the DiSoCi.

Participants have suggested a variety of useful links for already developed projects,
oriented to improve access and quality of education of disadvantaged learners, which
could ensure the synergy between developed and proved projects and newly-developing
the DiSoCi project.

These projects suggest different methods and tools which are in good value for the
disadvantaged learners and could be adapted to organize trainings for migrant and
refugees, like, digital storytelling, using online self-assessment tools for defining the level
of soft skills needed for employability, using of open educational resources to develop the
soft skills and key competencies etc.

The training topics of some of the projects are clearly-related to DiSoCi project, thus
these projects could be used by partners as a basis for developing the e-Repository (O3)
planned for the project. The topics are engagement with peacebuilding and intercultural
dialogue; promoting of global citizenship, identifying the effects of the global issues to
learners’ own lives and make them become more active and responsible by changing
their own views, attitudes and daily habits; mainstreaming equality, creating awareness
about gender equality and diversity at workplaces.

Summarized suggestions of the participants show that digital competence was
estimated through these five competency areas:

e Information (includes skills of browsing, using open educational resources (OERS)
for adults’ education, storing and retrieving information);

e Communication (includes skills such as interacting through technologies, sharing
information and content, collaborating and sharing practices through digital channels,
netiquette);

e Content creation (includes skills of digital content creation, awareness about
copyright and licenses, protecting devices and personal data);

e Safety (skill - protecting devices and personal data);

e Problem-solving (solving technical problems, identifying needs and technological
responses, innovating and creatively using technology).

Social competence was defined as a concept of interpersonal, intercultural and social
competence which includes the capability to:

e Communicate constructively in different environments;

e Show empathy;

e Capability of coping with stress and frustration in a constructive way;

e Distinguish between personal and professional spheres;

e Understand intercultural awareness in education;

¢ Negotiate with creation of confidence and making compromises;

e Demonstrate tolerance;

e Establish Interpersonal relations.
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Respondents named that civic competence is composed of skills such as problem
solving, awareness about Diversity, Gender equality, Democracy, Civil Rights and the
Justice.

CONCLUSION

The results of the report created a good basis for further development of the
Assessment tool as participants agreed that the assessment is one of the most important
parts of the learning process. It was also stressed, that the assessment strategies are still
not very well developed, especially online assessment on the Lifelong Learning Key
Competencies.

Majority of the participants strongly agreed that a good level of Digital, Social and
Civic Competences of adult educators is important in order to ensure the effective
training for migrants and refugees. Development of these competencies could help adult
educators to deliver attractive and effective training courses to migrants and refugees in
order to help them to be integrated into the society.

The results also confirmed the DiSoCi project is innovative in three ways:

e No one of the participants knew about the specific online assessment tool to evaluate
competencies of Adult educators working with migrants and refugees. That means
that project DiSoCl is innovative as it will produce the online Assessment tool to
evaluate the level of digital, social and civic competences of adult educators for the
better outreach of migrants and refugees.

e The collected information about the existing situation in partners’ countries showed
that there is no freely-available online training program for development of adult
educators’ competencies needed to work effectively with migrants and refugees.
Thus, the planned for developing the training program is innovative as well.

e Participants have mentioned the necessity of innovative online repositories of
practical exercises, based on Open Educational resources in order to improve the
facilitation of the training course for migrants.

The list of 13 skills for Digital Competence and 15 skills for Social and Civic
Competencies have been agreed and description of these skills clearly defined. It created
a solid basis for further producing the Assessment tool and Training Course.
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ANDRAGOGU KOMPERTENCIJY VERTINIMO MODELIS DARBUI
SU MIGRANTAIS IR PABEGELIAIS

Daina Gudoniené, Reda Bartkuté

Straipsnio tikslas - sukurti migranty ir pabégéliy Svietéjy skaitmeniniy, socialiniy ir pilietiniy
kompetencijy vertinimo modelj ir pateikti pasitilymy kaip pagerinti jy kompetencijy lygj. Si
pakankamai nauja ir i880kj kelianti besimokanciyjy grupé reikalauja naujy mokymo metody ir
inovatyviy sprendimy, tam kad biity suZzadinta jy motyvacija mokytis. Andragogai turi nuolat
tobuléti ir jvertinti savo kompetencijy lygj, todél yra reikalinga sukurti modelj pagal kurj bty
vertinamos kompetencijos.
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ANNEXES
Annex 1: List of questions used in focus groups

1. Do you have experience to train learners —migrants and refugees in general?
If YES - what kind of training you have organized. In particular,

e Promoting of social entrepreneurship

e Promoting gender equality and diversity in order to protect the human
right of migrants and refugees

e Promoting personal development of migrants and refugees

Empowerment of integration of migrants and refugees into labor market

e Other training course (please describe)

2. Do you know any online assessment tool to evaluate competencies of Adult
educators working with migrants and refugees?

If Yes, please describe shortly and define the link to the web-site.

3. Do you know any training programs for developing digital and/or social and civic
competencies of Adult Educators to work with migrant and refugees in your
country?

If Yes, could you tell a bit if on-line training available to all adult educators or it is class-
room based training course.

4. Do you know any training programs for Adult educators to work with migrants
and refugees?

If Yes, please mentioned them.

5. Within DiSoCi project we plan to develop Digital, Social and Civic Competences
of adult educators. Do you think, are these competences important to ensure the
effective training for migrants and refugees?

If Yes, please motivate. If No, please also motivate.

6. Did you participate in any training programs to improve your Digital, Social and
Civic Competences?

If Yes, let briefly explain the content.

7. Do you know about any supporting e-materials (printed or on-line) in your
country on how to better organize work with migrants and refugees, which we
could use to further development of the training materials?

If Yes, please provide the titles, or links. Provide also the list of organizations, which
support work with migrants and refugees in your country which could be your
stakeholders (with the possible links to their web-sites).
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Abstract. Local optimization (local search) methods are quite popular by solving combinatorial optimization problems.
In this short study, we discuss different variants of the local search algorithms. We have investigated these
modifications on the grey pattern problem, which is used as a representative example of combinatorial optimization
problems. Some of the results obtained during the experimentation demonstrate the promising efficiency of the
particular algorithm enhancements.

Keywords: combinatorial optimization, local optimization/local search, heuristic algorithms.

INTRODUCTION

Combinatorial optimization (CO) algorithms (heuristic algorithms or simply
heuristics) have been an important area of research for several decades. This is due the
fact that many tasks from practical applications — where we are looking for an object
from a finite or possibly countably infinite set — can be formulated as combinatorial
optimization problems.

A typical combinatorial minimization problem may be specified by a set of instances
and can be defined as follow:

o letS={si, sz ..,Si ..} be aset of solutions of a combinatorial optimization problem.

Assume that solutions are based on permutations of size n;

e letf: S — R be ascalar function called an objective function;
e let 'S — 25 be a neighborhood function; it attaches for each s € Saset Ms) =S —a

set of neighboring solutions of s;

e the goal then is to find a solution (optimum) s* € S which minimizes the objective

function f (i.e., s* = argmin f(s)) [1].

SES

Classical examples of the well-known actual combinatorial optimization problems
are the travelling salesman problem (TSP), the quadratic assignment problem (QAP),
timetabling, and scheduling problems [2]. And the local search (LS) methods are, in
particular, adopted for solving this kind of problems.

This work is organized as follows. First, the local search approach is discussed in
general. It is followed by the description of the details of local search algorithms
together with the results of the different algorithm modifications. The work is
completed with conclusions.

1.2 LOCAL OPTIMIZATION/LOCAL SEARCH

Local optimization methods [2, 3, 4] seek locally optimal solutions respecting the
predefined neighborhood function, rather than global optima. The most significant feature
of the LS methods is that they can reach high-quality solutions in reasonable time, although
the optimality is not guaranteed. The central idea of local search is based on the fact that the
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exploration of the solution set is to be terminated as soon as the locally optimal solution has
been encountered. The basic rule is that the current solution s is to be replaced by the new
solution s’ from the neighborhood of s if the new solution is better than the current one.
In the other words, one moves to the new neighboring solution if the difference in the
values of the objective function is negative (i.e., Af=1(s")—f(s) <0, where s e S,
s’ € M9)).

The template of the general local search algorithm may be described as follows [1].

1. Initialize the local search process: create an initial solution s°e S. This can be

made in a random way or heuristically.

2. S« s°.

3. Choose the solution s’ from the neighborhood of s, Ms) (usually only if

f(s") — f(s) < 0). If such a solution does not exist, then go to Step 6.

4. Replace the current solution s by the new solution s’ (s < §').

5. Return to Step 3.

6. Stop the process.

The found final (resulting) solution is locally optimal with respect to the
neighborhood function V.

Our empirical study deals with the grey pattern problem (GPP), which is a relevant
optimization problem and a suitable platform for investigating local search algorithms. In
the case of GPP, the solution set I, consists of all possible permutations of the integers
from 1 to n. The goal is to find a permutation p =(p(1), p(2), ..., p(n)) € In that
minimizes the following objective function [5, 6]:

z(p) = X%y 271:1 byiyp(jy 1)
where n is the problem size, 1 <m<n, bu (k, | =1, ..., n) are the elements of the matrix
B = (bu)nxn. The values of these elements may be seen as distances between every pair of
n objects. One of the applications of GPP is the formation of grey grids (frames)
consisting of m black squares (points) and n — m white squares. The coordinates of black
squares are related to the permutation elements by the equations
Xx=((p(i)—1) modulonz) +1andy=1(p(i)—1)/nzJ+ 1, wherei=1,...,m, x=1, .., ny,
y =1, ..., n1, Ny xnz=n (proportion m/n is the degree (density) of greyness).

For the GPP, we use the following neighborhood functions: M, Noaz, Nowowz. No is
defined as follows:

N() ={p"|p" =pY.pY €My i=1,..,mj=m+1,..,n}; @)
p(k), k #1i,j )
where pY(k) ={p(i),k=j , k=1, ..., n; this means that p" is obtained from p by
pU) k=i

exchanging the ith and the jth element in the given permutation p (so, the exploration of the
neighborhood M- is limited to the change of one of the first m elements with one of the

last n —m elements in the permutation p). MNe2 is defined according to the following
formula:

W=piUrt pWel,i=1..,mj=m+1,.
N @) = 7| B o e ‘

r = (imodulom) + 1,t = max((] modulo n) + 1 m + 1)

PN INC
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(p(k)rk * iljlrrt

3 P,k =j

where pUTt (k) =<p(j), k=i Jk=1,...,n.
p(M),k=t
p(t),k=r

Noae; is defined as follows:
p"WVW = pittw pVW el i=1,.,mj=m+1,..,n,
MNoapar (@) =3p"V|r = (i modulom) + 1,t = max((j modulon) + 1,m + 1), ¢; (4)
u = (r modulo m) + 1, v = max((t modulon) + 1,m + 1)
p(k), k #1i,j,7r t,uv

p(D), k=]
) p()k =1
where pU™W (k) =<p(r),k =t Jk=1,...,n.
p(t),k=r
p(w,k=v
\p(v),k=u

Let us denote by Az(p, pY) = z(pY) — z(p) the difference in the values of the objective
function by interchanging the ith and the jth elements of the permutation p. Az(p, p") is
calculated according to the equation [7]:

AZ(P:P”) = 2(Cp(j) ~ S T bp(i)p(j))’ =1, ..mj=m+1,...n (%)
where i and j denote the indices of the elements of the permutation and cp, Cp() are the
entries of an array C of size n. The entries of C are calculated once before starting the
algorithm as follows:

Cy :Z}zlbkp(l)vk: 1, ..., Ny (6)
here, p is the starting solution. When using the neighborhood M:e2, the difference
Az(p, p'™) is equal to:

Az(p, pirt) = 2 (Cp(n ; oy + Cz;j(t) - Cp(r)b+ bp(wyp(r) ;' 0 —>. @)

p(Dp() ~ Pp@p@®) — PpMp() T “pp(©)
Using the neighborhood Me»e, the difference Az(p, pi™) is equal to:
() ~ Cp@ F Cpe) = Cp(r) T Cpw) ~ Cpawy T+ \
Az(p, pirery = 2 Zp(i)p(r) + IZ)(i)p(u) + Zp(r)p(u) + :p(j)p(t) + lfp(j)p(v) @
p(Op() — PpOp() T Pp@p@®) T Yp@Op®) T Pp(mp() T
bpryp(t) = bpripew) ~ Ppwp() ~ Powp(e) ~ bpaup)

After interchanging the eth and the hth elements in the permutation p, the entries of
C are updated using this relation:

Ck = Ck + bkp(e) - bkp(h)’ k = 1, ceey n. (9)

1.3 EXPERIMENTS WITH LOCAL SEARCH ALGORITHMS

In this section, we present the results of the experimentation with the different
implemented variants of the general local search algorithm. In our experiments, the
computer with an Intel 1.70 GHz processor, 4GB RAM and 64-bit MS Windows
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operating system was used. In the experiments, we used the GPP data sets (benchmark
instances) of size 64 (n = 64), so the grey frames are of dimensions 8 x 8, i.e., n1 = n, = 8.
By testing the algorithms, every algorithm variant is executed 5 times and the best found
solution p* among 5 runs is considered as a final result of the algorithm. The best found
value is equal to z(p*) (see formula (1)).

For each best found analytical solution, the corresponding graphical frame exists (as
said in Section 1.2). In the presented graphical illustrations (see Figure 6), grids are
replicated 8 times horizontally and 8 times vertically. In addition, the cyan colour (as a
background colour of the frame) is used instead of the white colour. The foreground
colour is black. (According to the RGB colour model, R =0, G =0, B =0 (for the black
colour), and R =0, G = 255, B = 255 (for the cyan colour).)

Algorithm LS

The pseudocode of the basic local search algorithm variant (LS) is presented in
Figure 1. The results of the experiments with this algorithm are shown in Table 1.

procedure LS; //basic local search using neighbourhood N2
//input: n, m, B, p — current solution ¢ output: p — improved solution
begin
calculate values of C (according to formula (6));
repeat //cycle is repeated until local optimum with respect to the neighbourhood M is reached
Amin :=0; find Amin and indices e, h of the interchanged elements using Ms;
if Amin< O then begin //the current solution is replaced by the new one
p :=p9h; update values of € (according to formula (9))
endif
until Amin20
end.

Figure 1. Pseudocode of basic local search.

TABLE 1. RESULTS OF EXPERIMENTS WITH ALGORITHM LS

m* Best known Best found Average | Deviation™** Average
value (BKV)* | value (BFV) value™” (%) CPU time*
11 1237980 1237980 1246447 0.000 188
12 1516776 1531164 1542885 0.949 210
13 1855928 1855928 1861336 0.000 267
14 2202766 2213870 2216064 0.504 288
15 2583008 2583008 2586442 0.000 295
16 2970000 2979256 3062910 0.312 318
17 3563036 3572764 3636530 0.273 262
18 4161608 4184994 4230833 0.562 392
19 4783958 4783958 4818196 0.000 371
20 5408928 5420488 5453764 0.214 359

* —m - number of black squares (points);

*— best known values of the objective function are available at the web page: http://www.personalas.ktu.lt/~alfmise/;
™ — average value is calculated over 5 runs;

“** — deviation is calculated between best known values and best found values;

* — CPU time needed to find the best solution is in microseconds of 1.70GHz Intel computer.
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Algorithm ELS1

The pseudocode of the enhanced local search algorithm variant (ELS1) is given in
Figure 2. The results of the experiments with this algorithm are summarized in Table 2.

procedure ELS_1; //enhanced local search using neighbourhood MNag2 (first modification)
//input: n, m, B, p — current solution ¢ output: p — improved solution
begin
calculate values of C (according to formula (6));
repeat //cycle is repeated until local optimum with respect to the neighbourhood Mg is reached
Amin :=0; find Amin and indices e1, hi, €2, h2 of the interchanged elements using MNe2;
if Amin <0 then begin //the current solution is replaced by the new one
p =péMehz; ypdate values of € (according to formula (9))
endif
until Amin2>0
end.

Figure 2. Pseudocode of enhanced local search (first modification).

TABLE 2.RESULTS OF EXPERIMENTS WITH ALGORITHM ELS1

m Best known Best found Average Deviation Average
value (BKV) value (BFV) value (%) CPU time
11 1237980 1259212 1285637 1.720 177
12 1516776 1589674 1630885 4.810 177
13 1855928 1888268 1946573 1.740 227
14 2202766 2309130 2340588 4.830 227
15 2583008 2719482 2771826 5.280 302
16 2970000 3225508 3261420 8.600 294
17 3563036 3753730 3796170 5.350 281
18 4161608 4301604 4377614 3.360 274
19 4783958 4914790 4938832 2.740 311
20 5408928 5554174 5612578 2.690 338

Using the algorithm ELS1, the best known ((pseudo-)optimal) values of the objective
function were not found. The best solutions (nearest to the best known solutions) were
obtained with m =11, m =13, m = 19, and m = 20.
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procedure ELS_2; //enhanced local search using neighbourhoods Mz and Mg
//input: n, m, B, p — current solution ¢ output: p — improved solution
begin
calculate values of € (according to formula (6); flag:=0;
repeat //cycle is repeated until local optimum with respect to the neighbourhoods M- and Mag2 is reached
min :=0; A’min :=0;
find Amin and indices e, h of the interchanged elements using M:; flag :=1;
find A’min and indices ei1, hi, €2, h2 of the interchanged elements using MNg;
if A’min < Amin then flag :=2;
if Amin<0 v A’min<0O then begin //the current solution is replaced by the new one
if flag=1 then p = p°" else p :=pMeh:;
update values of C (according to formula (9))
endif
until Amin2>0 A A’min>0
end.

Figure 3. Pseudocode of enhanced local search (second modification).

TABLE 3. RESULTS OF EXPERIMENTS WITH ALGORITHM ELS2

m Best known value Best found Average Deviation | Average
(BKV) value (BFV) value (%) CPU time
11 1237980 1242648 1250607 0.377 337
12 1516776 1531164 1536233 0.949 357
13 1855928 1858710 1862248 0.150 458
14 2202766 2205838 2211527 0.139 462
15 2583008 2588116 2614599 0.198 637
16 2970000 2979256 3083517 0.312 482
17 3563036 3568116 3644085 0.143 513
18 4161608 4171012 4246595 0.226 632
19 4783958 4783958 4792795 0.000 604
20 5408928 5420100 5451442 0.207 583

Using the algorithm ELS2, the best known value was found only with m = 19.

Algorithm ELS2

We present the pseudocode of the second modification (the enhanced local search
algorithm ELS2) in Figure 3. And we report the results of the experiments with this
algorithm in Table 3.

procedure ELS_3; //enhanced local search using neighbourhood Nag2e2 (third modification)
//input: n, m, B, p — current solution ¢ output: p — improved solution

begin
calculate values of € (according to formula (6));
repeat //cycle is repeated until local optimum with respect to the neighbourhood Nag2e:2 is reached
Amin :=0;
find Amin and indices ei1, hi, €2, h2, €3, hs of the interchanged elements using Meze:;
if Amin<O then begin //the current solution is replaced by the new one
p = p&rMeheeshs . ypdate values of € (according to formula (9))
endif
until Amin>0
end.

Figure 4. Pseudocode of enhanced local search (third modification).
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TABLE 4. RESULTS OF EXPERIMENTS WITH ALGORITHM ELS3

m | Best known Best found Average Deviation Average
value (BKV) value (BFV) value (%) CPU time
11 1237980 1279818 1312022 3.380 227
12 1516776 1609740 1660571 6.129 237
13 1855928 1962652 2001622 5.750 265
14 2202766 2305490 2414661 4.663 553
15 2583008 2854694 2895906 10.518 295
16 2970000 3325622 3340882 11.974 269
17 3563036 3754742 3927632 5.380 252
18 4161608 4375906 4408210 5.149 398
19 4783958 5028806 5064264 5.118 369
20 5408928 5691592 5727097 5.226 456

Using the algorithm ELS3, the best known values were not found. The minimal
deviation was obtained with m = 11.

Algorithm ELS3

We give the pseudocode of the third modification (the enhanced local search
algorithm ELS3) in Figure 4. We also are presenting the results of the experiments with
this algorithm in Table 4.

Algorithm ELS4

The random mutation operation is implemented in the algorithm ELS4 (iterated local
search algorithm). Mutations are based on random pairwise interchanges of the elements
of a permutation by selecting two elements at random and swapping them [8, 9]. The
number of random interchanges is defined by the parameter x (the mutation rate).

The pseudocode of ELS4 is provided in Figure 5. The results of the experiments with
this algorithm are reported in Table 5.

procedure ELS_4; //iterated local search using neighbourhood N2
//input: n, m, B, 4, p — current solution ¢ output: p* — best found solution
begin
number_of_iterations : = u; p* :=p;
for iteration_index :=1 to number_of iterations do begin
calculate values of C (according to formula (6));
repeat //cycle is repeated until local optimum with respect to the neighbourhood M. is reached
Amin :=0; find Amin and indices €, h of the interchanged elements using M;
if Amin<O then begin //the current solution is replaced by the new one
p ::th; update values of € (according to formula (9))
if z(p) < z(p*) then p*:=p //save the best found solution
endif
until Amin2>0;
apply random mutation procedure to p, get mutated solution p (new current solution)
endfor
end.

Figure 5. Pseudocode of enhanced local search (fourth modification — iterated local search)
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TABLE 5. RESULTS OF EXPERIMENTS WITH ALGORITHM ELS4

m Best known value Best found Average Deviation | Average
(BKV) value (BFV) value (%) time
11 1237980 1237980 1239847 0.000 1158
12 1516776 1516776 1529067 0.000 1304
13 1855928 1855928 1856272 0.000 1500
14 2202766 2202766 2208066 0.000 1634
15 2583008 2583008 2586073 0.000 1926
16 2970000 2979256 2994569 0.312 1834
17 3563036 3572764 3610316 0.273 1630
18 4161608 4161608 4185317 0.000 1864
19 4783958 4783958 4794150 0.000 2034
20 5408928 5420488 5434706 0.214 2308

Using the algorithm ELS4, the best known ((pseudo-)optimal) solutions were found
withm=11,m=12, m=13, m=14, m=15 m= 18, and m = 19.

a)

b)
Figure 6. lllustration of 2D frames (n = 64): a) m =12, b) m =14, c) m= 18, d) m = 19.

T

T

S
l}lml..l%l}l'-l-.-‘-*l.-l-.l‘l}l.-.--‘

He e e P HE L
A A O
AN AN AN AN AN,
" f.\ Ll ..I-' - fI- L] .-" - -.I-' - ..lm L fl-' - .-"
A e e e L
A O T
H R H O O H S T T

N o e e e e e et
AN H AN S SH-SH G H

L

Comparison of different algorithm variants

We have compared the average run time (CPU time) and the deviation of the obtained
solutions from the (pseudo-)optimal solutions. The deviation is calculated by the equation:
& = 100((BFV — BKV)/BKV) [%]; here, BFV is the best found value over 5 runs, BKV —
the best known value. The results of the comparison are depicted in Figures 7, 8.
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CONCLUSION

In this work, we have presented several variants of local search algorithms oriented
for the permutation-based combinatorial optimization problems.

We have implemented different local search modifications and carried out empirical
(computational) experiments in order to find out what is the variance of the quality of
solutions produced by these modifications. The summarized results from this study
demonstrate that the iterated local search algorithm integrated with mutation operation
enables to achieve better solutions than the other examined local search algorithms.

Implementing other mutation procedures or incorporating the iterated local search
algorithm into meta-heuristics like hybrid genetic algorithms could be one of the
promising directions of the future research.
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LOKALIOJO OPTIMIZAVIMO METODUY EMPIRINIS TYRIMAS

Evelina Staneviciené, Alfonsas Misevicius

Lokaliosios paieSkos metodai yra gana populiariis sprendZiant kombinatorinio optimizavimo
uzdavinius. Siame darbe aprasomi modifikuoti lokaliosios paieskos algoritmy variantai. Sios
modifikacijos buvo pritaikytos vienam i§ kombinatoriniy uzdaviniy — pilky Sablony formavimo
uzdaviniui. Empiriniu-eksperimentiniu biidu gauti algoritmy modifikacijy rezultatai liudija Siy
algoritmy taikymo efektyvuma.

99



DISTANCE LEARNING SITUATION IN SCHOOLS OF
GENERAL EDUCATION IN KLAIPEDA

Inesa Sereikaite!, Ausra Urbaityte?

1Kaunas University of Technology, Lithuania

Abstract. Emigration, health problems, troubles in adapting to society, professional career aspirations, learning
problems and other reasons make groups of students to interrupt their studies and lose a right to participate in the
process of formal education. Distance learning is one of the newer teaching alternatives which can bring back students'
that got marginalized from educational opportunities. This article analyzes the situation of distance education in schools
of general education in Klaipeda, Lithuania. The main goal of the research is to overview distance learning situation in
Klaipeda's schools of general education and assess the need of distance learning based on a questionnaire's results. The
questionnaire was aimed towards teachers.

Keywords: distance learning, education, schools of general education.

INTRODUCTION

Emigration, health problems, troubles in adapting to society, professional career
aspirations, learning problems and other reasons make groups of students to interrupt
their studies and lose a right to participate in the process of formal education. Because of
these reasons, a necessity of other learning ways and methods rises. The development of
information technology and people's increased computer literacy form conditions
necessary to create and use more flexible teaching and learning programs and methods
which would prioritize a student's needs. Distance learning is one of the newer teaching
alternatives which can bring back students' that got marginalized from educational
opportunities and ensure equal opportunities to learn and improve. It's defined [1] as a
teaching and learning system where students don't need to participate physically in the
classroom and can choose their own learning phase. It can be delivered virtually
anywhere and anytime using information and communication technologies [1, 2]. But
possibilities of distance learning are limited in Lithuania. The development of distance
learning is a complicated process which requires a lot of different resources. It's the
reason why distance learning in Lithuania is implemented mainly in the schools of bigger
cities: Vilnius, Klaipeda [3], Siauliai and others.

This article analyzes the situation of distance education in schools of general
education in Klaipeda, Lithuania. It's organization possibilities, advantages and
disadvantages and teachers' opinion about distance learning in general.

1.1 DISTANCE LEARNING IN SCHOOLS OF GENERAL EDUCATION IN

KLAIPEDA
According to Ministry of Education's specialists, the number of students, which learn
in a distance way, is increasing. In 2013, in Lithuania, 847 children were distance

learning students, in 2016, 2304 students had distance education. 1197 of them were
living abroad [6]. 2012 is marked as the beginning of distance learning in Klaipeda's
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schools. Klaipeda Baltija gymnasium and Vyturys progymnasium were the first schools
which started to organize distance learning. Today, there are five schools of general
education which provide distance learning in Klaipeda [4, 6]. They are Klaipéda Baltija
gymnasium, Vyturys progymansium, Klaipeda Zaliakalnis gymnasium, Aitvaras
gymnasium and Klaipeda Lyceum [2, 5].

The distance learning is conducted in two ways in Klaipeda's schools of general
education. A student can learn in a group form or alone. In both forms, students are
communicating with teachers using information and communication technologies,
participating periodically in group or individual consultations by sending emails, using
Skype or other programs, learning common or "Lithuanistic education™ subjects such as
the Lithuanian language, history, geography, the world's insight [7, 8]. In a group form,
students can only learn if a required amount of persons join the group, and if a student is
living abroad, parents have to declare their living place and that children aren't attending
local schools [2, 7, 8].

In Klaipeda's schools, distance learning courses with all necessary learning material
and tasks are stored in a virtual learning environment named Moodle. Distance learning
courses consist out of texts, online lessons, videos, interactive assignments, digital
summaries and tests. The presented distance learning material is structured and divided
into lessons of different subjects with an estimated duration of time [3, 8]. Schools'
teachers and distance learning organizers prepare the learning base. Every student must
have a computer, a strong internet connection, a printer and a scanner. A webcam and a
microphone are necessary for a more productive and comfortable educational process.

1.2 RESEARCH RESULTS

The main goal of the research is to overview distance learning situation in Klaipeda's
schools of general education and assess the need of distance learning. The questionnaire
was designed to collect information from general education teachers about their distance
learning experiences, expertise and use in teaching, their attitudes towards the distance
learning as a form of teaching.

The survey consisted of 18 questions. Respondents were recruited through a set of
notices posted on social media platforms. All instructions and used terms explanations
were given by text at the beginning. Participation was voluntary and all respondents were
anonymous. The survey was dedicated to general education teachers working in
Klaipeda, Lithuania. Quantitative methods were used in this study. The data was
collected from an online survey and paper questionnaires. Microsoft Office Excel was
used to process the collected data.

There were 25 responses (22 women — 88 % and 3 men — 12 %). Among the total of
25 respondents, 40 % work in gymnasiums, 36 % in lower secondary schools, 16 % in
progymnasiums and 8 % of respondents are teachers in primary schools. It can be
concluded that the results of questionnaire mostly will reflect on distance learning
situation in gymnasiums and secondary schools. Regarding the answers about teaching
focus, 48 % of respondents are teaching secondary subjects, 44 % are class teachers and 8
% of survey participants specialize in both areas.
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Respondents were asked if distance learning is applied in their workplaces. The
survey found out that only 20 % of participants educational institutions' provide distance
learning and in 80 % of respondents workplaces' distance learning isn't organized. It can
be assumed that other forms of education (i.e. traditional learning, blended learning, etc.)
dominate in Klaipeda's schools of general education.

The results of next question, regarding virtual learning environment (VLE) usage in
respondents’ schools show that in 20 % of participants workplaces VLE is used. As it was
expected, all the respondents’ schools which organize distance learning, also use a VLE,
according to the answers of a questionnaire. It can be indicated that in those educational
institutions VLE is used a main learning space in distance learning.

Very few (8 %) respondents organize distance learning. It can be concluded that's
there is a lack of distance learning specialists' in Klaipeda's schools of general education,
teachers aren't introduced to distance learning methods and specifics.

Respondents were also asked which type of distance learning would be the most
effective in their classes. The majority of respondents (48 %) selected blended distance
learning which combines elements of both synchronous and asynchronous distance
learning, synchronous distance learning was chosen by 32 % of respondents, 16 % of
respondents selected asynchronous distance learning and 4 % didn't have an opinion.

Next question answers responses related to the necessity of distance learning in
respondents’ classes indicates that more than the half of the respondents (64 %) believe
that their students don't need distance learning, 28 % of respondents think that distance
learning is needed in their classes and 8 % don't have an opinion on this matter.

Fig. 1 shows which groups of students require distance learning the most. The results
of survey show that distance learning is the most important for students which have
health problems, i.e. having treatment in a hospital or sanatorium (44 %), having a
disability (28 %), having specific psychological communication problems (24 %). 20 %
of respondents replied "Other", specifying students living in foreign countries.

Other 20%

Having specific psychological communication problems ra%s

Especially talented students 16%
Having a treatment in a hospital or sanatorium

Having a disability |

Travelling a lot (following a career path in arts, music or sports) | 20%

Having special learning needs

Having learning difficulties | 16%

Working }1% L
B

Living in a long distance from an educational institution

0% 5% 10%  15%  20% 25%  30%  35%  40%  45%  50%

Figure 1. Respondents' opinion which students' groups require distance learning the most (a
percentage of respondents which agree on the statement).
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Fig. 2 shows distribution of responses to which distance learning tools are considered
the most efficient in the educational process. The replies show that all of the respondents
agree on the statement that the learning material is one of the most effective learning
tools, 76 % of them selected the knowledge assessment tools. 40 % of respondents
selected "Other", specifying interactive learning tools.

B Learning material
({texts, images, animation, diagrams and etc.)

B Knowledge assessment tools (self-control and
control tests, questionnaires and etc.)

B Monitoring and evaluation of learning results

B Communication tools (an e-mail, discussion
forums and etc.)

B Additional information sources (ebooks and
etc.)

B Other

Figure 2. Distance learning tools which are the most effective in the process of teaching (a
percentage of respondents which agree on the statement).

Fig 3. indicates that the main conditions of distance learning organization in schools
of general education in Klaipeda are information and communication technologies (80
%), teachers' motivation and preparation (72 %), technical equipment (64 %), students
and their parents' interest in distance learning (60 %) and funds education organization
(56 %). 24% of respondents chose "Other®, mentioning students' motivation.

100%

BO%

7%
70%

60%
60%

50% +
40%
30% - 28%
20%
10% +
0% -

Students and their  Virtual learning Information and Teachers' Funds for education Dlstam:e Iearnmg Electronic tools Technical Other
parents' interest in environment communication motivation and organization equipment
distance learning technologies preparation

Figure 3. Main conditions of distance learning organization in respondents' workplaces.
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The next question — Which subjects are suitable to be taught in a distance learning
form? Majority of respondents chose subjects of "Lithuanistic education™: world's insight
(40 %), the Lithuanian language (32 %), history (24 %) and geography (12 %). Roughly a
one third of all respondents excluded several basic subjects — mathematics (36 %) and
foreign language (36 %), as suitable to be taught in a form of distance learning. These
results indicate that not all learning subjects can be successfully covered in a distance
learning way. The most efficient would be teaching subjects which doesn't require special
physical equipment or tools that can't be accessed in distance learning.

45%

40%

35%

40%
36% 36%
32%
30%
259 24%
20%
20%
16%

15% 12%
10%

™ 4% 4%

I o I
0%

Lithuanian Mathematics Geography History Biology Chemistry Physics World'sinsight Ethics/religion Foreign Other
language education language

Figure 4. Which subjects are suitable to be taught in a distance learning form in your school? (a
percentage of respondents which agree on the statement).

Responses related to advantages of distance learning aimed towards students were
distributed (fig. 4) among a possibility to study in a distance (56 % of respondents
selected the statement), studying at their own pace and time (36 % of respondents
selected the statement), very few respondents (8 %) selected a possibility to study online.
The survey's data indicates that in Klaipeda's schools of general education distance
learning is provided to students which are living in a long distance, i.e. in foreign
countries. As for the disadvantages of distance learning, 32 % of teachers agreed that's
hard to keep a high teaching quality in distance learning program, 24 % of respondents
mentioned difficulties, rising when making a schedule, a one fifth of respondents replied
that it's hard to keep students' motivation.

Fig. 5 shows indicates that one of the biggest obstacles to implement distance
learning in respondents’ workplaces is a low demand of distance learning. Majority of
respondents (56 %) chose the option. 44 % of respondents agreed that keeping students'
"honesty" is an obstacle as well, 40 % of respondents selected the lack of finances.
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Other

Students' "honesty” problem (i.e. cheating during the test)

Lack of distance learning specialistz

Organizational difficulties

Lack of finances

Lack of high guality distance learning courses

Lack of students’ motivation

Low demand of distance learning

0% 10% 20% 30% 40% 50% 60%

Figure 5. Distribution of the biggest obstacles to implement distance learning in respondents'
workplaces (a percentage of respondents which agree on the statement).

Fig. 6 shows distribution of responses to a question — In your opinion, which learning
form is the most effective? Even 40 % of respondents think that blended learning is one
of the best learning forms, roughly 1/3 of respondents (28 %) support traditional learning,
16 % of teachers were in favor of e-learning, 12 % of respondents selected distance
learning and 4 % — virtual learning. Low popularity of distance learning among teachers
can be explained with rising difficulties when organizing distance learning. By providing
distance learning, teachers need to put a lot of effort, time and work. The creation of high
quality distance learning courses is a difficult task too.

M Traditional learning
M E-learning

M Distance learning
W Virtual learning

m Blended learning

m Other

Figure 6. In your opinion, which learning form is the most effective?

The last question — Is distance learning needed in a school where you are working?
In one of previous questions only 28 % of respondents thought that distance learning is
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needed in their classes, but more than half of the respondents (56 %) believe that distance
learning would be necessary in their workplaces.

CONCLUSION

Results of the research on distance learning situation in Klaipeda's schools of general
education mostly reflect on distance learning situation in gymnasiums and secondary
schools. According to the research, distance learning is mostly necessary for students
which have various health problems and can't participate physically in lessons.

Teachers in Klaipeda's schools are in favor of other learning systems (i.e. blended
learning, traditional learning and etc.) instead of distance learning. According to the
study, the biggest advantages of distance learning are a possibility to study at own pace
and time in a distance and the disadvantage is a difficulty to check and control students'
behavior.

In respondents’ opinion, distance learning can be successfully applied in teaching
basic subjects or "Lithuanistic education™ subjects which consist out of world's insight,
the Lithuanian language, history and geography using blended distance learning and
distance learning tools: learning material, knowledge assessment tools. Information and
communication technologies, teachers' motivation and preparation, the demand of
distance learning, technical equipment and finances are necessary for distance learning
organization in Klaipeda's schools of general education.
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NUOTOLINIO MOKYMOSI SITUACIJA BENDROJO LAVINIMO
MOKYKLOSE, KLAIPEJOJE

Inesa Sereikaité, Ausra Urbaityté

D¢l emigracijos, sveikatos sutrikimy, problemy adaptuojantis visuomenéje, profesionalios
karjeros siekiy, mokymosi sunkumy ir kity priezasciy mokiniai nutraukia ugdymo procesg ir
praranda savo teis¢ dalyvauti formaliajame Svietime. Nuotolinis mokymas yra viena i$ naujesniy
mokymo alternatyvy, kuri gali sugraZinti mokinius, netekusius mokymosi galimybiy. Siame
straipsnyje yra analizuojama nuotolinio mokymo situacija Klaipédos miesto bendrojo lavinimo
mokyklose Lietuvoje. Pagrindinis tyrimo tikslas yra apzvelgti nuotolinio mokymo situacija
Klaipédos bendrojo ugdymo mokyklose ir jvertinti nuotolinio mokymo poreikj, remiantis atliktos
Klaipédos mokytojy apklausos klausimyno rezultatais.
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ATVIROJO MOKSLO |GYVENDINIMO PRIELAIDOS

Gintar¢ Tautkeviciené!, leva Cesevidiiité!, Rasa Dovidonyté?

!Kauno technologijos universitetas, Lietuva

Santrauka. Atvirasis mokslas apima sritis, susijusias su atvirojo mokslo ir $vietimo komunikacija nuo publikacijy ir
mokslo duomeny atvérimo iki atviry programiniy kody, modeliy, metody bei atvirojo recenzavimo proceso. Tyrimus
finansuojancios institucijos tyréjams kelia reikalavimus tiek dél mokslo publikacijy skelbimo atvirosios prieigos
zurnaluose ir/ar talpyklose, tieck dél mokslo duomeny paskelbimo atvirojoje prieigoje. Taip siekiama paskatinti
spartesnj mokslo vystymasi ir Ziniy panaudojima ekonominiam ir mokslo vystymuisi. Visgi, nepaisant didelio jvairiy
suinteresuoty grupiy palaikymo ir skatinimo, atvirojo mokslo jgyvendinimas vyksta létai, daznai susiduriama su
jvairiomis kliitimis ir barjerais. Sis straipsnis apzvelgia atvirojo mokslo samprata ir jo jgyvendinimo prielaidas ir jy
raiska Lietuvoje.

Raktiniai ZodZiai: Moksliné komunikacija, atvirasis mokslas, atviroji prieiga, mokslo duomeny valdymas
IVADAS

Ziniy karimas, naudojimas ir dalijimasis Ziniomis yra esminis $iuolaikinés
visuomenes veiklos pagrindas. Mokslas ilgg laika buvo santykinai uzdaras, orientuotas ]
konkrecig discipling ar sritj. Pastaraisiais deSimtmeciais vyksta zenkliis pokyciai, kurie
salygoja mokslo tapima labiau prieinamu, atviresniu ir tarpdisciplininiu [1]. Siuos
poky¢ius lemia tiek vystymasis skaitmeniniy technologijy, suteikian¢iy naujas priemones
informacijos kiirimui, saugojimui, bendravimui ir komunikacijai, tiek inovacijy poreikis
ir visuomenéje vykstantys socialiniai poky¢iai.

Europos Komisijos dokumentuose akcentuojama, kad peréjimas prie atvirojo mokslo
sistemos salygoja Saliy konkurencinj pranaSumg, spartesnj vystymasi ir inovacijas,
visuomenes jsitraukimg ] ziniy kiirimg ir naudojimag [1-3]. Todél moksliniy tyrimy
rezultatai, finansuojami institucijy ir vieSosiomis léSomis, turi biiti prieinami prieigai ir
pakartotinam naudojimui.

Sio straipsnio tikslas — pristatyti atvirojo mokslo jgyvendinimo prielaidas.

Pirmame straipsnio skyriuje pristatoma atvirojo mokslo samprata ir bruozai. Antrame
skyriuje apZvelgiamos prielaidos, jgalinan¢ios ir skatinan€ios atvirojo mokslo
jgyvendinimg. Tre¢iame skyriuje apzvelgiama atvirojo mokslo jgyvendinimo situacija
Lietuvoje.

1.1 ATVIROJO MOKSLO SAMPRATA IR BRUOZAI

Atvirasis mokslas - tai globalus judéjimas ir moksliniy tyrimy veiklos transformacija,
daranti poveikj moksliniy tyrimy vykdymui ir mokslinés veiklos organizavimo
metodams. Atvirasis mokslas, suteikdamas prieigg prie mokslo rezultaty bei jgalindamas
mokslinio tyrimo ir kokybés uztikrinimo procesy skaidruma, skatina mokslo progresg ir
inovacijas [2]. Atvirojo mokslo id¢ja i§ esmés kei€ia supratimg apie mokslo Ziniy kiirimag
ir jy sklaidg. Identifikuojami trys esminiai atvirojo mokslo aspektai: 1) jo santykis su
skaitmeninémis technologijomis; 2) id¢ja, kad atvirasis mokslas tyrinéja besikei¢iancig
moksliniy tyrimy praktikg ir jos jtaka visai moksliniy tyrimy sistemai; 3) ypatinga svarba
tenka vizijai, kad mokslas vykdomas veiklos bendruomenése [4].
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Atvirasis mokslas apima visa moksliniy tyrimy cikla nuo konceptualizavimo iki
analizés ir moksliniy tyrimy rezultaty publikavimo. Atvirojo mokslo idéja yra susijusi su
jvairiomis iniciatyvomis: atvirgja prieiga, atviraisiais duomenimis, atviruoju
recenzavimu, atvirojo kodo programomis, atvirgja valdzia, alternatyvios mokslo
vertinimo priemonémis, atvirojo mokslo infrastruktiiromis ir kt. (1 pav.) [5].

Atvirasis
mokslas

Atvirieji Atvirieji
mokslo Svietimo

Atvirasis
recenzavimas

Atvirojo kodo
programos

Atviroji
prieiga

duomenys iStekliai

1 pav. Atvirojo mokslo elementai

Atvirasis mokslas akcentuoja mokslininky bendradarbiavimg ir dalijimasi Ziniomis,
atveriant jas pasaulinei mokslo bendruomenei. Kei€iasi institucijy santykis su verslo
jmonémis ir visuomene — siekiama didesnio naujai sukurty ziniy prieinamumo, poveikio
ekonominiam ir socialiniams visuomenés vystymuisi, visuomenés jsitraukimo j Ziniy
kiirimg ir naudojimg. Moed (2016) teigimu ,,atvirasis mokslas kei¢ia moksliniy tyrimy
metodus, skatindamas juos tapti atviresniais, jtraukianciais ir tarpdisciplininiais. Taigi,
atvirasis mokslas skatina atvirgja prieiga prie mokslo duomeny ir mokslo publikacijy
uztikrinant aukstg moksliniy tyrimy integracijg“ [1].

Taigi, atvirojo mokslo tikslas paskatinti bendradarbiauti ir prisidéti prie bendry Ziniy
kiirimo, uztikrinant atvirg prieiga prie mokslo duomeny, tyrimy protokoly ir kity
moksliniy tyrimy procesy taip, kad bty uZtikrinta sklaida, pakartotinis panaudojimas,
atkartojamumas, visuomenés jtraukimas | mokslo ziniy kirimg ir sklaida, inovacijy
skatinimas ir kt. [3].

1.2 ATVIROJO MOKSLO IGYVENDINIMO SALYGOS

Nors atvirasis mokslas sulaukia paramos tiek tarp mokslo administratoriy, tiek tarp
paciy mokslininky, taciau egzistuoja instituciniai ir kultliriniai barjerai, stabdantys
mokslo Ziniy ir duomeny atvirumg. Nepakankamos investicijos ] Zinias ir duomeny
infrastruktiras taip pat stabdo atvirojo mokslo vystymagsi. Finansuojanéiy institucijy
reikalavimai, intelektinés nuosavybés ir autoriy teisiy ribojimai gali sukurti barjerus,
ribojancius prieigg prie mokslo duomeny ir publikacijy.

Mokslo organizavimas pagal mokslo disciplinas sukuria barjerus Ziniy mainams tarp
atskiry mokslo krypciy, taip pat tarp mokslininky ir visuomenés. Skirtingos mokslo sritys
pasizymi fragmentacijas ir duomeny jvairove, jy dydziu, tod¢l duomeny saugojimo
infrastuktorai keliami skirtingi reikalavimai. Tam jtakg daro pirmiausiai instituciniai
veiksniai, leidéjy reikalavimai (pvz., Zurnaly reikalavimas atverti duomenis), asmeninio
poZitirio ir nuostaty dél atvirojo mokslo. Dauguma mokslininky nori turéti prieiga prie
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kity atlikty tyrimy duomeny, taciau tik nedaugelis jy nori atverti savo tyrimy duomenis
[6].

Mokslininky sprendimas dalytis mokslo duomenimis taip pat priklauso nuo mokslo
vertinimo sistemos, uztikrinanc¢ios karjeros, atlygio ir mokslinés konkurencijos galimybes
[7]. Formali mokslo vertinimo sistema neskatina mokslininkus dalintis ziniomis su kitais,
kadangi vertinamos tik publikacijos, citavimo rodikliai.

Moksliniy tyrimy duomenys, finansuojami i§ vieSyjy 1€Sy, turi biiti viesai prieinami,
jeigu tai nepriestarauja intelektinés nuosavybés, asmens duomeny apsaugos,
konfidencialumo, saugos ir kt. reikalavimas, t. y. turi buti ,,duomenys atviri, kiek
jmanoma, apsaugoti, kiek butina“[1]. Siekiant uztikrinti duomeny atvirumg, jie turi
atitikti duomeny suderinamumo principus (FAIR: findable, accessible, interoperable, re-
usable): atrandami, pasiekiami, suderinami ir pakartotinai panaudojami [8], [9]. Todé¢l
uztikrinant duomeny ilgalaikj saugojimg ir tvarkyma, juos aprasantys duomenys turi biiti
parengti pagal tarptautinius standartus.

Atveriant duomenis susiduriama su duomeny tvarkymo problemomis. Tvarkant
duomenis reikalingos atitinkamos Zinios ir patirtis, specialistai (duomeny tvarkytojai,
analitikai, ekspertai), sugebantys parengti duomenis pagal FAIR principus. Tinkamas
duomeny valdymas, duomeny sutvarkymas, pagalba mokslininkams yra ne galutinis
tikslas, bet butina sglyga uztikrinant duomeny atrandamumga ir inovacijas [9].

Taigi atvirojo mokslo principy jgyvendinimui reikalingos salygas, igalinancios ir
skatinancios atvirojo mokslo plétra:

e strateginés nuostatos ir jy jgyvendinimas (ES, nacionaliné ir instituciné teisiné
baz¢);

¢ infrastruktiira (mokslo publikacijy ir mokslo duomeny talpyklos) ir paslaugos;

e kompetencija (jgidziai straipsniy publikavimui; kompetencija darbui su
duomenimis ir duomeny valdymu; bendroji profesiné kompetencija; pilieciy
mokslas).

1.3 ATVIROJO MOKSLO IGYVENDINIMO PRIELAIDOS LIETUVOJE

Pagrindinés mokslinius tyrimus finansuojancios institucijos: Europos Komisija (EC),
Europos moksliniy tyrimy erdvé (ERA) yra patvirting atvirosios prieigos nuostatas ir
mandatus. 7BP (2007-2013) buvo paskelbtas atvirosios prieigos pilotas 7 mokslo sritims.
Horizontas2020 programoje atvirosios prieigos reikalavimas tapo privalomu visoms
moksly sritims, taip pat papildytas atviryjy duomeny pilotas [3]. Europos Sajungos Salys
yra jpareigotos atvirosios prieigos nuostatas jgyvendinti savo Salyse [10].

Lietuvoje reikalavimas skelbti moksliniy tyrimy rezultatus vieSai reglamentuojamas
Lietuvos Respublikos mokslo ir studijy jstatyme. Sio jstatymo straipsnis ,Mokslinés
veiklos rezultaty vieSumas® (2009 m. balandzio 30 d., 45 straipsnis, 2016 m. liepos 15 d.,
51 straipsnis) [11] teigia: ,,siekiant uztikrinti valstybés biudzeto léSomis atliekamy
moksliniy tyrimy kokybe, valstybés biudzeto 1¢Sy panaudojimo skaidrumg, paskatinti
mokslo pazangg, visi mokslo ir studijy institucijose valstybés biudzeto léSomis atlieckamy
moksliniy tyrimy ir eksperimentinés plétros rezultatai turi buti skelbiami vieSai (interneto
svetainéje ir kitais biidais), kiek tai neprieStarauja intelektinés nuosavybés ir komerciniy
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ar valstybés ir tarnybos paslapliy apsauga reglamentuojantiems teisés aktams.“ Sis
jstatyme jteisintas straipsnis yra rekomendacinio, o privalomojo pobudzio, todél Lietuvos
mokslo ir studijy institucijos, veikdamos kaip autonomiski juridiniai vienetai, atskirai
pasitvirtino atvirosios prieigos prie mokslo publikacijy ir moksliniy tyrimy duomeny
nuostatus.

Nuo 2016 m. vasario 29 d. Lietuvos mokslo taryba (projekto PASTEUR40A
partneris) paskelbé nutarimg ,, D¢l atvirosios prieigos prie mokslo publikacijy ir duomeny
gairiy patvirtinimo® [12], kuris nukreiptas j Sio fondo paramg gaunancius tyréju ir jy
tyrimy duomenis. Duomenys turi bati iSsaugoti ne trumpiau kaip 5 metus pasibaigus
projektui, privaloma pateikti duomeny valdymo plang. Gairiy jgyvendinimui nustatytas
pereinamasis laikotarpis iki 2020 m. gruodzio 31 d.

Atvirosios prieigos politikos registre ROARMAP [13] iki 2017 m. gruodzio 31 d.
buvo uzregistruoti 8 atvirosios prieigos nuostatas reglamentuojantys dokumentai, i§ kuriy
3 — rekomendacinio pobtdzio. 2017 m. kovo mén. atlikta Lietuvos mokslo ir studijy
institucijy apklausa parodé institucijy pasirengimg atitikti Europos Komisijos
rekomendacijas dél atvirosios prieigos. Duomenys patikslinti 2017 m. lapkri¢io mén.
Atsakymus pateiké 21 mokslo ir studijy institucija: 12 universitety, 6 — kolegijos, 2 —
mokslo institutai, 1— Kkito tipo institucija. Mokslo publikacijas atvirosios prieigos
talpyklose kaupia 14 i§ atsakymus pateikusiy mokslo ir studijy institucijy. Dauguma
naudoja nacionaline talpykla — Lietuvos akademing elektroning biblioteka eLABa.
Mokslo duomeny saugojimui yra skirtos 3 mokslo duomeny talpyklos. Mokslo duomeny
valdymo kompetencijos ugdymas ir duomeny valdymo plano rengimas numatytas vienoje
institucijoje. Dél vykdomy moksliniy tyrimy duomeny valdymo geb¢jimy ugdymo
iniciatyvy kai kurios Lietuvos mokslo ir studijy institucijos yra minimos kaip pazZangios,
kadangi atvirojo mokslo kompetencijos ugdomos sistemiskai [2].

ISVADOS

e Nacionaliniame lygmenyje Lietuvos mokslo ir studijy institucijos turi jgaliojimag
atverti mokslo publikacijas ir duomenis, jeigu tai neprieStarauja intelektinés
nuosavybés ir kitiems teisés aktams. Instituciniame lygmenyje atviraja prieiga
reglamentuojan¢ius dokumentus, kurie yra rekomendacinio, o ne privalomo
pobiidZio, turi dauguma institucijy. Nacionalinis finansuotojas rekomenduoja atverti
mokslo duomenis, taciau institucijy lygmenyje mokslo duomeny atvérimas minimas
tik keliuose atvirgja prieiga reglamentuojanciuose dokumentuose.

e Lietuvos mokslo ir studijy institucijy bendruomenés nariai gali naudotis atvirosios
prieigos prie mokslo publikacijy infrastruktiira, kuri finansuojama ir valdoma
nacionaliniu lygiu. Keletas institucijy turi institucines talpyklas savo bendruomenés
mokslo publikacijoms. Mokslo duomeny saugojimui yra skirtos 3 mokslo duomeny
talpyklos, bet jy naudojimas kol kas yra Zemas.

e Mokslo bendruomenés atvirosios prieigos ir mokslo duomeny valdymo
kompetencijos ugdymas vykdomas fragmentiskai, vienoje institucijose parengtas
formalus ugdymo modulis.
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THE PRECONDITIONS FOR IMPLEMENTATION OF AN OPEN
EDUCATION

Gintare Tautkeviciene, leva Ceseviciute, Rasa Dovidonyte

Open Science encompasses fields related to open scientific and scholarly communication ranging
from opening research publications and data to open source codes, models and methods as well as
open peer review. Research funding institutions require researchers to publish papers and
research data in open access journals and/or repositories. This is a means to accelerate the
development of science and use of knowledge for economic and scientific development. In spite
of the support for open science from different stakeholder groups, the implementation of open
science is a slow process that encounters different obstacles and barriers. This article addresses
the concept of open science and premises of its implementation in Lithuania.

Keywords: scientific communication, open science, open access, research data management.
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DUOMENU ANALITIKA IR VIZUALIZACLA
UNIVERSITETO VALDYME

Kristina Ukvalbergiené!, Jurgita Siugzdiniené?, Sandra Kavalevskyté?, Irena
PataSiené!, Danuté Ambraziené?

1Kauno technologijos universitetas, Lietuva

Santrauka. Verslo jmonés aktyviai domisi duomeny analitikos nauda, diegimu ir naudojimu kasdieninéje veikloje,
priimant strateginius ir vadybinius sprendimus. Daugybé moksliniy publikacijy leidzia daryti iSvada apie verslo
analitikos aktualumg. Nors universitety veiklos procesai skiriasi nuo verslo, gamybos ir paslaugy jimoniy, duomeny
analitika neabejotinai yra vertinga aukstosios mokyklos valdymo procese. Straipsnyje nagrinéjama duomeny analitikos
ir vizualizacijos nauda universitete vadybiniu aspektu.

......

IVADAS

Duomeny analitika (DA) — tai ,,duomeny tikrinimo, sutvarkymo, koregavimo ir
modeliavimo procesas, siekiant atskleisti naudingg informacija, daryti iSvadas ir pagristi
sprendimy priémima“ [1].

Pastaruoju metu stebima tendencija, kai informaciniy technologijy (IT) ir duomeny
analitikos jrankiy vystymosi kryptis nusako ne vien IT specialistai, taciau vis dazniau j tai
isijungia ir institucijy vadovai. Siandien, kuriant institucijos vizijg ir strategija, aprasant
ju igyvendinimo stebésenos ir veiklos rodiklius, kartu glaudziai turi dirbti institucijy
vadovai, IT specialistai ir funkciniai specialistai.

Didzioji dalis su DA susijusiy moksliniy tyrimy yra skiriama verslo jmoniy ar
vieSojo sektoriaus institucijy problemoms spresti [1-3]. Literatiiroje atskirg DA tyrimy
grupe sudaro sveikatos sektorius. AuksStojo mokslo institucijos nuo verslo ir vieSojo
sektoriaus iSsiskiria savo specifika, todel su DA susijusioms universitety problemoms
nagrinéti turéty biiti skiriamas iSskirtinis démesys. Atlikta uzsienio universitety analizé
parodé, kad universitetai savo veikloje DA skiria nevienoda démesj: yra universitety,
kurie turi DA centrus ir aktualius duomenis pateikia savo interneto tinklalapiuose (pvz.,
Prinstono universitetas), dalis universitety supranta DA taikymo nauda ne vien
administracijai ir darbuotojams, bet ir studentams ar absolventams, ketinantiems dirbti ar
jau dirbantiems jvairiose verslo ir paslaugy srityse, kiti universitetai turi atskirus
padalinius, kurie tiria DA problemas, vykdo DA studijy programas, pasitelkia DA studijy
procesy analizei ir jy gerinimui (pvz., Indianos universiteto Verslo analitikos institutas).
Lietuvos universitetuose apie veiklos DA dar mazai kalbama, DA jrankiai nevystomi arba
vystomi labai epizodiSkai [4]. TradiciSkai renkami duomenys apie studenty priémima,
studenty studijy kelig, vykdoma biudzeto analize, t. y. renkami reikalingi duomenys,
nenaudojant jy universitete vykstanciy procesy ar veiklos stebésenai.

DA galima pritaikyti visose universiteto veiklos srityse, ta¢iau dazniausiai DA
naudojama universitety reitingy rodikliy skai¢iavimui ir priemoniy probleminiy rodikliy
paregimo paieskai.
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1.1 DUOMENU ANALITIKOS VAIDMUO AUKSTOJO MOKSLO POLITIKOS
FORMAVIME

Pasaulyje egzistuoja daug institucijy, kurios analizuoja aukstojo mokslo lygj, nuolat
ripinasi aukstojo mokslo kokybe, nusako universitety vystymosi tendencijas, kitaip
tariant, plétoja aukstojo mokslo politika. Analogiskai kaip Sios institucijos, universitetai,
siekdami pateikti argumentuotas savo universiteto raidos jzvalgas, privalo remtis atliktos
duomeny analizés rezultatais [5, 6].

Europoje ypac¢ daug démesio aukstojo mokslo DA skiria Jungtiné¢ Karalysté ir joje
veikianti Aukstojo mokslo statistikos agentiira (HESA), kuri universitetams pateikia
rekomenduojamas DA gaires ir pavyzdzius, siiilo pagrindinius veiklos rodiklius (angl.
KPIs — Key Performace Indicators). Pasaulingje praktikoje sutinkama paciy universitety
iSlaikomy organizacijy, kurios konsultuoja universitetus, atlieka jvairig universitety
duomeny analiz¢ ir riipinasi universitety reitingy tendencijomis, pvz., Jungtinéje
Karalystéje veikiantis AukStojo mokslo politikos institutas (HEPI) yra finansuojamas
universitety, siekianciy nuolat stebéti savo DA tendencijas. Kaimyninéje Lenkijoje veikia
fondas (Perspektywy Education Foundation), kuris, sekdamas pasaulines tendencijas,
ripinasi umversuetq vystymosi raida Lenkijoje. Lletuvo_]e Svietimo institucijy duomeny
analitika uZsiima Svietimo ir mokslo ministerija (SMM) bei Mokslo ir studijy stebésenos
ir analizés centras (MOSTA).

Apibendrinus iSnagrinétus jvairius mokslinius Saltinius, galima iSskirti dvi DA
aukstajame moksle kategorijas [7-9]:

e instituciné analitika, susijusi su paslaugy teikimo ir veiklos procesy tobulinimu
visoje institucijoje (pvz., studenty priémimas, finansiniai iStekliai, zmogiskieji
iStekliai, patalpy valdymas ir kt.);

e studenty mokymosi analitika, susijusi su studenty studijy rezultaty gerinimu
(pvz., dalyky ijvertinimai, pazangumas, uzsiémimy lankomumas, studenty
isitraukimas, bibliotekos ar virtualios mokymosi aplinkos naudojimas, rysiai su
mentoriais ir kt.).

Sios dvi kategorijos viena nuo kitos skiriasi savo pagrindiniu tikslu, nors kai kurie
tikslai gali ir sutapti (pvz., studenty nubyré¢jimo procentas yra aktualus abejoms
kategorijoms). Instituciniu pozZilriu DA atlieckama siekiant optimizuoti iSteklius,
sumazinti iSlaidas, didinti veiklos efektyvuma, sumazinti administracinj darba, didinti
darbuotojy darbo naSuma, priimti sprendimus dél investicijy, sumazinti studenty
nubyréjimo procentg ir t. t.

Besimokan¢iyjy poziiiriu DA taikoma siekiant sumazinti studenty pasitraukimo i$
studijy rodiklius, didinti déstymo kokybe, gerinti studenty studijy rezultatus, stebéti
studenty pazangg ir numatyti asmeninius mokymosi poreikius, didinti mokymosi
efektyvuma, nustatyti rizikos grupéms priklausancius studentus, sutrumpinti studijy
baigimo laikg. Pagrindinis skirtumas tarp Siy dviejy kategorijy analitikos ir priimamy
sprendimy: instituciniu poZiiiriu stengiamasi mazinti kastus, didinti procesy efektyvuma
ir siekti didesnio pelno, o sprendimai, priimami remiantis mokymosi analitikos
rezultatais, daznai kastus padidina.
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Aukstojo mokslo kontekste DA daznai traktuojama kaip mokymosi analitika (angl.
learning analytics). Mokymosi analitika — tai ,,duomeny apie besimokanciuosius ir jy
konteksta nustatymas, rinkimas, analizé ir pristatymas, siekiant i$siaiSkinti ir optimizuoti
mokymasi ir su juo susijusig aplinka* [10].

Atliekant DA aukStojo mokslo institucijos susiduria su iSSikiais, kurie toliau
aptariami Siame straipsnyje.

1.2 DUOMENU ANALITIKOS AUKSTAJAME MOKSLE ISSUKIAI

Aukstojo mokslo institucijoje diegiant DA sprendimus, svarbiausias iSteklius yra
duomenys, kurie institucijoje kompiuterizuotai kaupiami tam tikra laikotarpj (daugelj
mety). Institucijai vystantis, reorganizuojantis, keiciant IT sistemas, nattiraliai iSkyla daug
problemuy, susijusiy su duomeny kokybés ir vieningo formato palaikymu, interpretavimu
ir pan. Aukstojo mokslo institucijy veiklos ir mokymosi stebésenos analitika yra didelis
proc. respondenty pastebéjo, kad AM duomenys interpretuojami neteisingai, o 25 proc.
respondenty nurod¢, kad daZznai surenkami netiksliis duomenys [7].

Pagrindiné priezastis, dé¢l kurios universitetai daznai neturi rimto analitikos jrankio,
yra kaStai, reikalingi tokig sistemg jdiegti ir ja palaikyti, baiminamasi, kad investicijos
gali neatsipirkti [7]. Vienas i§ esminiy dalyky yra universiteto, planuojancio vykdyti DA,
pasiruoSimas priimti sprendimus. Vien duomeny rinkimas ir jy analizavimas, nesiimant
jokiy tolesniy veiksmy, yra 1éSy Svaistymas.

Pradéjus diegti galimus duomeny analitikos sprendimus Kauno technologijos
universitete (KTU) ir apibendrinus mokslinéje literatiiroje apraSytus atvejus, galima

VW —

\

* duomem kokybé ir tikslumas (duomeny ,higiena™);
* duomem pasiekiamumas ir nuosavybé;
» techniniai apribojimai;

F AN

= + zmogiikuuy $tekliy (pve. . patvrusig duomeny
mog analitiky) trikumas;
= deds 0 + analitinis radtingumas;
» isipareigojimo veikt trikumas;

SN

= skirtingas duomenu interpretavimas / nevienodi
rodikliy apragymai;

» duomeny surinkimo problemos (ypad mokymosi

A ) ] i analmko_]e]

» privatumo, etifko duomeny navdojimo, problemos;

+ did#&jantis jvairiy ataskaity skaiéius. /,

1 pav. Duomeny analitikos taikymo i$iikiai aukstojo mokslo institucijoje
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Universiteto turima techniné—programiné jranga gali turéti reikSmingos jtakos
duomeny analitikai ir jos kokybei, pvz., informaciniy sistemy nesuderinamumas,
apsunkinantis duomeny pasiekiamuma, kokybe ir tikslumg. Giliau nagrinéjant $ig
problema paaiskéja, kad universiteto sukaupty duomeny kokybé priklauso ne tik nuo
techninés jrangos, bet ir nuo darbuotojy kompiuterinio raStingumo ir vieningo duomeny
tvarkymo. Bégant laikui, kei¢iantis teisiniam reguliavimui ir darbuotojams, universitete
natiiraliai susidaro duomeny interpretacijos skirtumai. Daugelio mety istoriniy duomeny
analizé parodé, kad pries gilesn¢ analitikg biitina atlikti duomeny perzitrg (,,higieng®),
sukurti ir vykdyti neatitikimy identifikavimui skirtas IT uzklausas, aiskiai aprasyti visus
rodiklius. Isstkius, susijusius su techniniais ir zmogiskaisiais iStekliais, lydi institucijos
vadybiniai sprendimai, taikomi analizuojant turimus duomenis, pvz., duomeny
interpretavimas. Institucijoje biitina turéti vieningg pozitrj ] matuojamus rodiklius.

1.3 DUOMENU VIZUALIZACIJOS SVARBA

Vizualinei analizei skirta programiné jranga leidzia ne tik grafiskai pavaizduoti
duomenis, bet ir naudotis interaktyviomis vaizdinémis priemonémis, keiiant
atvaizdavimo tipa, atrenkant (filtruojant) nereikalingus duomenis ar pasirenkant analizés
detalumo lygj, vienu metu analizuojant skirtingy duomeny diagramas [11-13].

Duomeny vizualizacija biitina duomenis analizuojan¢iam vartotojui, kuriam svarbu,
kad duomeny ataskaitoje pateikta situacija biity nagrin¢jama realiu laiku, turinys biity ne
tik informatyvus, bet ir dinamiSkas, interaktyvus, suprantamas paprastam vartotojui.
Labai naudinga galimybé ataskaitos vaizda personalizuoti, ji pateikti tokj, kuris aktualus
darbuotojo veiklai vykdyti ir nekelia dviprasmybiy duomenis analizuojant (taip atsitinka,
kai reikia pasirinkti didelj skai¢iy pozymiy). Siuolaikiné programiné jranga leidzia
naudoti interaktyvius Zemélapius, atskirais atvejais pasiteisina animacija.

Tinkamai vizualizuotos duomeny ataskaitos padeda vartotojui greitai suformuoti
statistinius duomenis, sekti jy pokyCius, realiu laiku fiksuoti norimus rodiklius,

identifikuoti poky¢iy priezastis ir laiku reaguoti, taip pat modeliuoti, prognozuoti ir
valdyti padét] institucijoje.

1.4 DUOMENU ANALITIKOS SRITYS KAUNO TECHNOLOGIJOS
UNIVERSITETE

Kuriant studijy duomeny analitikos sistemg KTU, numatytos Sios svarbiausios sritys:

studenty priémimas;
studenty profilis;
déstytojy profilis;
studenty studijy rezultatai (mokymosi analitikos dalis);
studijy tarptautiSkumas;
studijy programy ir krypc¢iy vertinimas;
studenty griztamasis rySys ir pasitenkinimas studijomis;
studenty studijy mokesciai.
Duomeny analitika reikalinga ir naudinga priimant tiek strateginius, tiek
trumpalaikius sprendimus. Studijy procese studentui suteikiamos paslaugos kokybé gali
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nukentéti, jei laiku nebus pastebétos ir operatyviai nebus pasalintos iskilusios problemos.
Tokiu atveju labai naudinga KTU vystoma ankstyvojo jsp€jimo sistema, veikianti tokiu
principu: identifikuojami studentai, kuriems reikalinga akademiné pagalba, skiriamas
akademinis pataréjas, stebimas studenty mokymosi progresas ir dalyvavimas universiteto
veikloje, identifikuojamos ir minimizuojamos studenty pasitraukimo i§ studijy priezastys.

Visy duomeny analitikos ataskaity rengimui bitina turéti tinkamus duomenis. Nuo
duomeny struktiiros pasirinkto racionalumo lygio priklauso DA ataskaity sudarymo
greitis ir naudojimosi patogumas. Tai ypaC svarbu, kai universitete integruotai
naudojamos kelios informacinés sistemos (IS). KTU studenty priémimui yra naudojama
vieninga Lietuvos aukStyjy mokykly asociacijos bendrajam priémimui organizuoti
(LAMA BPO) sistema, o KTU veikia kelios aktualios IS (AIS ir EDINA). KTU studijy
DA naudojamy duomeny schema pateikiama 2 paveiksle.

ISarinés IS KTU IS
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- J. OLAP
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2 pav. KTU studenty priémimo DA naudojamy duomeny paruosimo schema
Formuojant duomeny ,,kubg*, atliekama jvairiapus¢ duomeny kontrole.

3 paveiksle pateiktas KTU studenty priémimo statistiniy duomeny ataskaitos
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Su universiteto veiklos duomeny analitika glaudziai siejasi veiklos jzvalgos (angl.
business intelligence). Jzvalgai svarbu atsakyti j klausimus — kas atsitiko, kada, kaip
daznai atsitiko, kas zada atsitikti, o analitika turéty atsakyti j klausimus: kod¢l atsitiko,
kokios priezastys turéjo didziausig jtaka, ar gali pasikartoti, kas atsitiks, jeigu pasikeis
salygos ir pan. AuksStojo mokslo institucijoje §j skirtumag svarbu suvokti ne tik
universiteto administracijai, bet ir kiekvienam bendruomenés nariui. Aprasytg vystymosi
raidg pasirinkgs universitetas pretenduoja tapti sumanios socialinés sistemos dalimi.
Sumaniose (angl. smart) socialinése sistemose [14] labai svarbi skaitmeniné dedamoji,
kuri apima ir duomeny analitikg. Sumaniose socialinése sistemose pradedamas naudoti
terminas sumants duomenys (angl. smart data). Nauja duomeny analitikos karta padeda
atsirasti prognostinei, perspektyvy analitikai (angl. prescriptive analytics). Tokia
analitika sumaniai organizacijai pagelbés surasti geriausig tolesnj vadybinj veiksma.
Apibendrinus galima teigti, kad perspektyvoje atitinkami duomenys turéty biiti prieinami
ne tik universiteto bendruomenei, bet ir visai visuomenei, net ir tiems, kurie neturi
specialiy duomeny eksperty ziniy ir kompetencijy.

ISVADOS

Duomeny analizés brandg institucijoje galima skirstyti ] keturis lygmenis.
Zemiausiame lygmenyje yra standartiné ataskaita, kurioje daugiausia démesio skiriama
duomeny tikslumui ir dazniausiai naudojami ,,MS Office* paketo jrankiai. Antrame
lygmenyje yra pazangi ataskaita, kurioje pateikiama savalaiké analizé problemy
sprendimui, tendencijy analizé, personalizuotos suvestinés. TreCiame lygmenyje yra
pazangi analizé, kurioje identifikuojamos probleminés sritys, integruojami skirtingi
duomeny S$altiniai, dirba centralizuota duomeny analitiky komanda. Auksciausiame
lygmenyje yra prognostiné analizé, kai kuriami prognostiniai modeliai, planuojamas
galimi scenarijai, duomeny valdymo modeliai, kurie naudojami strateginiam planavimui.

Institucijoje pradéjus naudoti nesudétingas pilotines Svieslentes (angl. dashboards),
laikui einant galima iSvystyti analitikai priimting organizacing kultlira, pereiti nuo
apraSsomosios prie prognostinés analizés, DA taikyti visuose organizaciniy sprendimy
priémimo procesuose.
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DATA ANALYTICS AND VISUALISATION IN UNIVERSITY
MANAGEMENT

Abstract. Many business enterprises actively explore usefulness, deployment and use of business
data analytics for everyday decision-making. The significant number of publications points
towards popularity and importance of business analytics. While the activities and processes of
universities significantly differ from the processes of both production and service business
enterprises, data analytics can also be used in the management of an institution of higher
education. The paper discusses the usefulness of data analytics and data visualisation for the
university from the management point of view.

Keywords: data analytics, data visualisation, university
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E. MOKYMOSI VALDYMO ASPEKTAI
INSTITUCIJOJE

Rasa Pocevigiené?, Sigita Turskiené?

1S’iauli14 valstybiné kolegija, Lietuva ; Zgiauliy Universitetas, Lietuva

Santrauka. Informaciniy ir rysiy technologijy (IRT) plétoté yra tolydziai spartéjanti tiek pasaulyje, tiek ir Lietuvoje.
Deja, technologijy vystymasis ir plétoté vyksta daug sparciau nei kitos visuomeneés veiklos sritys, tarp jy ir §vietimas.

tinkamai parengti ne tik esamus jmoniy darbuotojus bei vadovus, bet ir naujaja karta. Todél moderniy IRT taikymas
bendrojo ugdymo procese aktualus ne tik vizualizacijos ar aktyvinimo aspektais, bet ir kaip vienas esminiy XXI
amziaus mokymo(si) bei veiklos jrankis. Darbe remiantis mokslo $altiniy ir dokumenty, nagringjanéiy bei skatinanciy
IRT taikyma Svietime, turinio analize pagrindZiami esminiai e. mokymosi valdymo sistemos kiirimo institucijoje
aspektai

Raktiniai ZodZiai: mokymasis visa gyvenimg, savivaldis mokymasis, gera mokykla, e. mokymosi valdymas.
IVADAS

Informaciniy ir rySiy technologijy (IRT) plétoté labai sparti tiek pasaulyje, tiek ir
Lietuvoje. Ja apibiidinantys faktoriai — Sviesolaidinio interneto plétra, gerai iSvystytas
nuotolinio mokymosi tinklas, daikty internetas, robotizuoty sistemy plétra, naujy IRT
jvaldymo ir naudojimosi jomis lygis (ypa¢ budingas Z kartai) — ir Lietuvoje jau yra
realybé. Verslo pasaulis, pramonininkai placiai kalba apie ketvirtaja pramonés
revoliucija, kuri, kaip manoma, jau iki 2020 m. atne§ mums pazangias roboty ir
autonominio transporto, dirbtinio intelekto ir maSiny mokymosi, pazangiy medziagy,
biotechnologijy ir kity inovacijy.

Deja, technologijy vystymasis ir plétoté vyksta daug sparciau nei kitos visuomenés
veiklos sritys, tarp jy ir Svietimas, nes, bitent, jo misija — tenkinti informacinés, Ziniy,
besimokancios, tinklinio valdymo, virtualios visuomenés poreikius ir uZztikrinti, kad tai
blity daroma kokybiskai. Neatsitiktinai vienas i§ ketvirtosios pramonés revoliucijos
imoniy darbuotojus bei vadovus, bet ir naujaja karta. Todél moderniy IRT taikymas
bendrojo ugdymo procese aktualus ne tik vizualizacijos ar aktyvinimo aspektais, bet ir
kaip vienas esminiy XXI amziaus mokymo(si) bei veiklos jrankis.

Nors IRT naudingumu neabejojama, nors sutinkama, kad modernios IRT gali ne tik
pagyvinti, bet ir palengvinti mokymo(si) procesa bei sudaryti ypa¢ palankias salygas
reikalingoms kompetencijoms ugdyti(s) Siandienos veiklos pasaulyje, taciau praktinés
situacijos analizé rodo, kad:

e |RT teikiamos galimybés nepakankamai iSnaudojamos, €. mokymas(is) taikomas
gana ribotai.

e Triksta mokytojy, palaikanciy IRT ir gebanciy jomis kiirybiSkai naudotis.

e Triuksta konkreCiy praktiniy patarimy, tinkamy e. mokymo(si) valdymui
institucijoje, kad ugdymo procese efektyviau biity taikomos naujos IRT.

e Ir besimokantiesiems, ir mokytojams triiksta reikalingy kompetencijy e.
mokymui(si) organizuoti bei vykdyti.
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IRT taikymas mokymo(si) procese kei¢ia jo modelj: tradicinio mokymo(si) atveju
pedagogai daznai vienaip ar kitaip kontroliuoja visg mokymo eiga, e. mokymo(si) sekoje
besimokantysis turi ne tik dirbti savarankiskai, jam vis dazniau paciam tenka apsibrézti
mokymosi tikslus, metodus ir veiklas [1]. Vadinasi, ir besimokantysis, ir mokytojas
susiduria su biitinybe jgyti naujy kompetencijy. Siuo poZiiiriu vienas esminiy funkciniy
geb¢jimy, salygojanciy mokymo(si) proceso ir jo rezultaty sékme, yra mokéjimo valdyti
savo mokymasi, arba savivaldzio mokymosi, kompetencija.

Darbo tikslas — remiantis mokslo Saltiniy ir dokumenty, nagrinéjanciy ir
skatinan¢iy IRT taikymg Svietime, turinio analize pagristi esminius e. mokymosi
valdymo sistemos kiirimo institucijoje aspektus.

Tyrimo metodai: dokumenty studijos, turinio analizé, sisteminé analizé, sintezg,
apibendrinimas. ISsamiai nagrin€¢jami mokslo $altiniai ir dokumentai, analizuojantys IRT
jtaka ir jy taikymg e. mokymesi bei e. mokymosi valdymo institucijoje aspektus.

1.1 SAVIVALDZIO MOKYMOSI KOMPETENCIJA IR E. MOKYMASIS:
AKTUALUMAS, TARPUSAVIO PRIKLAUSOMYBES RYSYS IR
PLETROS GALIMYBES

Mokymosi visg gyvenimg paradigma ne tik iSplét¢ besimokanciyjy mokymosi
galimybes, bet kartu iSrySkino naujy kompetencijy poreikj. Svarbi Siuo pozitriu
kompetencija, salygojanti ir mokymo(si) proceso, ir jo rezultaty sékme, yra gebé&jimas
valdyti savo mokymasi, arba savivaldzio mokymosi, kompetencija. I$skiriami esminiai
savo mokymosi valdymo kompetencijos gebéjimai [2, 3]:

e Geb¢jimas analizuoti savo Zinojima ir suvokti, ka jau Zinai, moki, gebi ir ko dar

reikety mokytis;

Gebéjimas analizuoti save — kaip besimokantjjj; .

Geb¢jimas analizuoti savo mokymosi procese;.

Gebéjimas kelti sau mokymosi tikslus ir uZdavinius;.

Gebg¢jimas planuoti mokymosi laika;

Gebe¢jimas pasirinkti tinkama ir kokybiSka mokymosi turin;.

Geb¢jimas valdyti informacija.

Geb¢jimas pasirinkti tinkamas mokymosi strategijas, metodus, priemones,

mokymosi iSteklius, aplinka padeda besimokanciajam atlikti uzduotis ir realizuoti

mokymosi tikslus laiku, optimaliomis pastangy sanaudomis.

e (Gebe¢jimas kryptingai veikti siekiant i$sikelty uzdaviniy;

e (Gebé¢jimas reflektuoti, t. y. apmastyti, (j)vertinti savo mokymosi eigg ir rezultatus
iSsikelty tiksly ar kity pasirinkty kriterijy aspektu, nustatyti sekmés ir nes€ékmeés
priezastis.

e (Gebéjimas numatyti savo mokymosi proceso tobulinimo galimybes ir strategijas.

Mokejimg valdyti savo mokymosi kompetencijg galima apibréZti kaip pasirengimg ir
gebéjimg savarankiSkai formuluoti individualius mokymosi tikslus bendrojo lavinimo
tiksly kontekste; pagal poreikj ir / ar situacijg juos koreguoti; planuoti ir organizuoti savo
mokymosi procesa; spresti jo metu kylancCias jvairaus pobuidzio problemas; reflektuoti
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savaja patirt] ir vertinti rezultatus bei patj procesg ir ty refleksijy pagrindu valdyti
tolimesne jo eigg [2, 3]. PanaSiai savivaldis mokymasis apibiidinamas ,,Pradinio,
pagrindinio ir vidurinio ugdymo programy aprase” [4]: ,,savivaldis mokymasis — tai
mokymasis, per kur] asmuo savo iniciatyva iSsiaiSkina mokymosi poreikius, keliasi
tikslus, planuojasi mokymasi, susikuria ar pasirenka mokymosi aplinkg bei priemones,
sau tinkamas mokymosi strategijas, jsivertina pasiekimus ir pazangg‘.

Nuo to, kiek besimokantieji bus jvalde Sig kompetencija, labai priklauso, kiek jie
gebés ir kiek kokybiskai galés pasinaudoti jiems teikiamomis edukacinémis, ypac e.
mokymosi, paslaugomis. Akivaizdu, kad viena esminiy Siandienos mokytojo pareigy —
pagal galimybes sukurti kiek jmanoma ugdymui(si) palankia, jgalinancig, skatinancia,
motyvuojancia, konstruktyviag edukacine aplinka. Taciau — kiek i§ tos aplinkos pasiims
kiekvienas besimokantysis, priklausys tik nuo jo paties, jsitraukimo, motyvacijos,
atitinkamy gebéjimy ir kompetencijy, ypa¢ savivaldaus mokymosi iSmanymo. Kita
vertus, e. mokymasis sukuria palankias sglygas Sioms kompetencijoms ugdytis. Pvz., e.
mokymo(si) aplinka ypa¢ palanki realizuoti Siems ,,Geros mokyklos koncepcijoje [5]
jvardijamiems principams, kaip antai:

e Nuo Svietimo visiems prie Svietimo kiekvienam, kuriuo teigiama, kad
mokymas(is) turi buti personalizuotas ir suasmenintas, pripazjstant, kad zmoniy
patirtys, poreikiai, siekiai skiriasi, kad vaikai ir suaugusieji mokosi nevienodais
tempais ir budais.

e Mokymosi ,socialé¢jimas“ suvokiamas taip: mokomasi partneriskai, grupése,
komandose, jvairiuose socialiniuose ir virtualiuose tinkluose.

e Mokymosi i§ e. Saltiniy ir virtualaus paZinimo pripaZinimas, tuo pat metu
suvokiant ir aktyvaus mokymosi, mokymosi i§ patirties svarba.

E. mokymo(si) aplinka ypa¢ palanki ir kitoms esminéms — tiek mokymosi visa
gyvenimg koncepcijos, tiek 1 vaikg orientuoto ugdymo(si) paradigmos, tiek ,,Geros
mokyklos koncepcijos® [5] nuostatoms jgyvendinti. Pvz., pastarojoje teigiama, kad
ugdymasis (mokymasis) Siandienos mokykloje turi biti dialogiSkas ir tyrin¢jantis, butent:

A

e jdomus ir auginantis (stebinantis, provokuojantis, kuriantis i§Stikius, pakankamai
platus, gilus ir optimaliai sudétingas);

e atviras ir patirtinis (pagrjstas abejone, tyringjimu, eksperimentavimu ir kiiryba,
teise klysti, rasti savo klaidas, jas taisyti);

e personalizuotas ir savivaldis (suasmenintas; pagrjstas asmeniniais poreikiais ir
klausimais, mokymosi uzdaviniy, tempo, budy, Saltiniy ir partneriy pasirinkimu,
savistaba ir jsivertinimu);

e interaktyvus  (pagrjstas  sgveikomis ir  partnerystémis,  dialogiskas,
bendruomeninis, tinklinis, perZzengiantis mokyklos sienas, t. y. globalus);

e kontekstualus, aktualus (ugdantis jvairias S$iuolaikiniam gyvenimui bitinas
kompetencijas, susietas su gyvenimo patirtimi, rengiantis spresti realias pasaulio
problemas ir naudotis Saltiniy bei IRT jvairove).

o persikeliantis uz mokyklos, virstantis gyvenimo biidu (t¢siasi namuose, draugy
biiryje, neformalaus Svietimo jstaigose, dalyvaujant socialiniuose tinkluose ir
naudojant kt. Siuolaikiniy technologijy teikiamas galimybes, jgalinan¢ias mokytis
spresti gyvenimiSkas problemas).
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Mokymosi visg gyvenima, | vaika orientuoto ugdymo(si) paradigmoje Kitaip
organizuojamas turi biiti ir mokymo procesas. ,,Geros mokyklos koncepcijoje® [5] aiSkiai
jvardijami tieck ugdymo turiniui keliami reikalavimai (jdomus, provokuojantis,

SV —

mokomasi tyrinéjant, eksperimentuojant, atrandant ir iSrandant, kuriant, bendraujant.

Ugdymas (mokymas) turi bati paremiantis ugdymasi (mokymasi), t. y. tikslingas,
jvairus, lankstus, partneriSkas. Tai pagal individualius poreikius ir pasirinkimus, gristus
asmenine patirtimi, siekiais, prasmés suvokimu organizuotas mokymas(is). Daug
démesio turéty biti skiriama mokymui(si) mokytis — rasti, atsirinkti, jprasminti zinojima.
Sie gebéjimai tiesiogiai koreliuoja su 2016 m. Pasaulio ekonomikos forume jvardytais
10-¢ia gebéjimy [6], reikésianCiy darbo rinkai jau 2020 metais sékmingai ir
konstruktyviai veiklai ketvirtosios pramonés revoliucijos sglygomis organizuoti:

Kompleksinis problemy sprendimas.

Kritinis mastymas.

Kurybiskumas.

Darbo jgtidziai su Zmonémis.
Bendradarbiavimas.

Emocinis intelektas.

Nuomonés turéjimas ir sprendimo pri€émimas.
Orientacija | paslauguma / tarnyste.

9. Derybiniai jgudziai.

10. Pazinimo / kognityvinis lankstumas.

ONoa~wWNE

E. mokymosi aplinka ne tik labai palanki auk$¢iau iSvardytiems reikalavimams
igyvendinti. Ji puikiai atliepia ir Siandieninio mokinio, daznai vadinamo Z kartos atstovu,
ypatumus. Kaip rodo tyrimai, Z karta vadinami dabartiniai mokiniai daug laiko praleidzia
,virtualybéje®. Kadangi IT juos supa nuo gimimo, tai naudotis jomis iSmoksta anksc¢iau
nei skaityti ar raSyti, taCiau jiems sunkiai sekasi atsirinkti vertingg informacija, ja
analizuoti. Ir nors informacija apdoroja greiiau, taciau dél jiems budingo ,.klipinio
mastymo*, pateikti jg reikéty mazomis porcijomis [7].

Mokymosi visg gyvenima paradigmoje besimokanciyjy geb¢jimas mokytis ir valdyti
savo mokymasi apibréziamas kaip viena svarbiausiy metakognityviniy kompetencijy,
aktualiy Siandieninéje Ziniy ir kirybos visuomenéje. Tikétina, kad, mokydamasis
mokytis, Zmogus suvoks kaitg kaip natiiraly nuolatinj procesg, bus jai atviras, gebeés
pasitiketi savo jégomis, kelti sau prasmingus tobuléjimo tikslus bei kryptingai jy siekti [2,
3,8,9,10].

Mok¢jimas mokytis apima ne tik teigiamas nuostatas 1 mokyma(si), teigiama
mokymosi motyvacijg, bet ir saves, kaip besimokanciojo, pazinimg, ir geb¢jima
organizuoti savo mokymosi procesa pagal mokytojo iSkeltus tikslus ir uZzdavinius,
numatytiems mokymosi rezultatams jgyvendinti. Ypac tai aktualu, kai mokytojo néra
Salia, o tokiy mokymosi situacijy daug e. mokymosi procese. Todél, nemokédamas
mokytis ir valdyti savo mokymosi, besimokantysis negali pasiekti rezultaty, net ir
mokytojo vadovaujamas, jau nekalbant apie savarankisko mokymosi galimybes.

Mokéjimo mokytis kompetencijy jvaldymo svarbg puikiai pagrindzia ir viena is
Svietimo kokybés sampraty - Svietimo kokybés samprata UNESCO poziiiriu (Saltinis:
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Pigozzi, 2006 (pagal Svietimo problemos analizé, 2013 lapkritis, Nr. 10 (96)) [11],
kurioje centrine Svietimo kokybés aSimi traktuojamas mokymasis.

Norint sékmingai Siuos zingsnius jveikti, ypa¢ savarankiSkai, svarbu turéti tokius
bendruosius, gyvenimiskus gebéjimus, kaip antai: gebéjimg analizuoti savo mokymasi,
vertinti, reflektuoti ir t. t. [12, 13]. Kitaip sakant, gebéti mokytis ir valdyti savo
mokymasi. Kiekvienas besimokantysis turi suprasti, kaip vyksta jo mokymasis ir kaip
galima jj tobulinti. Supratimas bus kokybiSkas tik tuo atveju, jei bus paremtas
atitinkamomis Ziniomis ir Zzinojimu. Vadinasi, norint patirti mokymosi sékme ir
malonuma mokantis, reikia mokytis valdyti savo mokymasi, laisvai, bet kartu atsakingai
rinktis mokymosi veiklas ir aktyviai jose veikti.

1.2 E. MOKYMOSI VALDYMO SISTEMOS ELEMENTAI INSTITUCIJOJE

E. mokymas(is), gristas IRT taikymu mokymosi procese, turi daug ypatumy:
prieinamas bet kurioje vietoje, neribotu laiku ir sparta [1]; geras mokymosi medziagos
pasieckiamumas; galimybé individualizuoti; didelis interaktyvumas; lankscios
konsultacijos; skaidresnis pasiekimy vertinimas; didesné besimokanciojo atsakomybé,
platus spektras rysio kanaly [14]. Tai formuoja naujus i$Stikius Svietimo institucijoms:
reikalingi papildomi IRT iStekliai, institucijos restruktiirizacija, e. mokymo(si) paslaugos
kokybés sampratos pokytis, naujos e. mokymo(si) proceso dalyviy atsakomybés ir
vaidmenys bei jy suvokimas, Siuolaikinés darbo rinkos poreikiy tenkinimas.

E. mokymosi jgyvendinimas, taikant naujus IRT sprendimus, formuoja naujus
technologinius uzdavinius: kokia turi biiti e. mokyklos struktura, kaip bus kuriami ir kur
bus saugomi skaitmeninés informacijos bei atvirieji Svietimo istekliai. E. mokyklos
struktirinés dalys galéty buti: e. mokymosi dalyky kursy bazé, e. dienynas, e.
bendruomeng, e. naujienos, vaizdo jraSy saugykla. Visos Sios dalys turéty integruotis ]
bendra institucijos informacing sistema.

E. mokyklos bendruomen¢ teikia informacija apie darbuotojus, jy interesus,
déstomus mokymo dalykus, jvairiag e. mokymosi medziaga. Kiekviena institucija gali
pasirinkti e. mokymosi techninius ir programinius sprendimus pagal laikg: asinchroning
komunikacijg ar sinchroning komunikacija.

Sinchroning komunikacijg padeda uZtikrinti gerai iSplétotas Lietuvoje nuotolinio
mokymosi tinklas, kurj palaiko asociacijos, konsorciumas. Lietuvos Svietimo institucijose
populiari asinchroniné komunikacija. Jos sudedamosios dalys: virtuali mokymosi aplinka
(pvz., MOODLE), e. egzaminavimo ir e. apklausy apie mokymo kursus posistemiai, e.
mokomyjy dalyky duomeny baze, e. praktikos ir centralizuoto vartotojy identifikavimo
posistemiai, automatizuota e. mokymosi proceso stebésenos bei analizés sistema [15],
mokytojy ir besimokanc¢iyjy konsultavimo bei komunikavimo posistemis ir kt. [16].

Svarbi e. mokymosi valdymo dalis — pedagogy e. mokymosi kompetencijos plétote,
kurig laiduoja kryptingi mokymai, e. mokymo(si) kursy kiiré¢jo kompetencijy patikrinimo
testai [16, 17]. Svarbu parinkti temas, kurios gerinty pedagogy igidzius ir kompetencijas,
teikty darbui reikalingy naujy Ziniy bei kompetencijy. Mokymy metodus ir turinj galima
parinkti remiantis pedagogy apklausomis, grupinémis ir individualiomis diskusijomis.
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E. mokymosi valdymo procese svarbus ir kitas elementas — parama
besimokantiesiems. Tai :
e Praktinio darbo virtualioje mokymosi aplinkoje jgiidziy ugdymas.
e Praktinio darbo, pasitelkiant vaizdo konferencijy jranga, iguidziy ugdymas.
e E. mokymosi veikly reglamentavimas.
e Savivaldzio mokymosi kompetencijos ugdymas(is).

Siekiant aukStesnés studijy kokybés, pirmiausia nustatomas besimokanciyjy studijy
stilius, parenkami efektyviausi kurso medziagos pateikimo metodai, taikomi kurso
personalizavimo aspektai, kiekvienam paruo$iama asmeniné mokymosi medziaga [18].

KokybisSkam e. mokymosi valdymui bitina vadovautis atskirais jo veiklas
reglamentuojanciais dokumentais: e. mokymosi reglamentu, vaizdo konferencijy jrangos
naudojimo tvarkos aprasu, nuotolinio mokymosi kursy teikimo tvarkos instrukcija,
vaizdo konferencijy ir paskaity teikimo tvarkos nuostatais, mokymosi teikimo nuotoliniu
ir miSriu nuotoliniu teikimo biuidais mokytojy pedagoginio darbo apskaitos rastu,
nuotolinio mokymosi kursy akreditavimo tvarka ir reikalavimais, atmintinémis
mokytojams, déstytojams, studentams ir kt. [16].

Prie§ jgyvendinant e. mokymasi institucijoje, svarbu atlikti poreikiy tyrimg. Tuo
tikslu apklausiami studentai, moksleiviai, suaugusieji, uzsienyje gyvenantys lietuviai ir
kitos tikslinés e. mokymosi vartotojy grupés [19, 20, 21].

ISVADOS

1. Mokslo $altiniy ir dokumenty, nagrin¢janciy ir skatinanciy IRT taikymg Svietime,
turinio analizés pagrindu galima iSskirti tokius esminius e. mokymosi valdymo
sistemos kiirimo institucijoje aspektus: technologini (pvz., bendros institucijos
informacinés sistemos sukiirimas), edukacinj (e. mokymuisi aktualiy mokytojy ir
besimokanciyjy kompetencijy plétoté, parama besimokantiesiems), teisinj (atskiras
veiklas reglamentuojanciy dokumenty, apskritai teisinés bazés institucijoje
suklrimas).

2. Svarbiausios problemos, su kuriomis susiduriama taikant naujus IRT sprendimus:

e institucijos IRT valdymo efektyvumas,

skaitmeninés informacijos bei atviryjy Svietimo iStekliy saugojimas,

pedagogy ir besimokanciyjy e. mokymosi kompetencijos plétote,

e. mokymo(si) paslaugos kokybés sampratos pokytis,

naujos €. mokymo(si) proceso dalyviy atsakomybeés ir vaidmenys.

savivaldZzio mokymosi kompetencijos jvaldymas ir jos ugdymo(si) galimybiy

numatymas e. mokyme(si).
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ASPECTS OF E-LEARNING MANAGEMENT IN AN INSTITUTION

Rasa Poceviciene, Sigita Turskiene

The development of information and communication technologies (ICTs) is accelerating steadily
both in the world and in Lithuania. Unfortunately, the technology is developing much faster than
other areas of public activities, including education.

It is no accident that one of the challenges of the fourth industrial revolution includes education,
i.e. how to prepare current employees and managers as well as the new generation to successfully
enter the changing labor market.

Therefore, the application of modern ICT in the process of general education is relevant not only
to the aspects of visualization or activation, but also as one of the essential tools for teaching and
learning in the 21% century.

The paper deals with the main aspects of the development of e-learning management system in an
institution based on content analysis of scientific sources and documents, examining and
promoting the use of ICT in education.

Key Words: lifelong learning, self-directed learning, good school, e-learning management.
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LYCIY LYGIY GALIMYBIY INFORMACINIY MOKSLY
SRITYJE STUDIJA

Virginija Limanauskiené!, Vitalija KerSiené?

1 Kauno technologijos universitetas, Lietuva

Anotacija. Sio straipsnio tikslas - pristatyti Lietuvos IT moksliniy tyrimy ly&iy lygiy galimybiy spragas ir i§nagrinéti
problema analizuojant konkrety atvejj. Straipsnyje pateikiami kai kurie H2020-EU.5.b. Programos EQUAL-IST
projekto ,,Informaciniy ir technologiniy tyrimy jstaigy ly¢iy lygiy galimybiy planai“ (2016-2019) tyrimo rezultatai.
ISanalizavome jvairiy autoriy darbus ir atrinkome veiksnius, kurie riboja motery moksling karjerg IT tyrimuose:
nevienodos galimybés darbo rinkoje, su lytimi susijusi organizaciné kultiira ir institucinis procesas, socialinés klititys
moterims siekti karjeros moksliniy tyrimy srityje, kompiuteriy moksly déstymas néra orientuotas j merginas.
Pristatome 1ly¢iy lygiy galimybiy konteksta KTU Informatikos fakultete: studenty, absolventy koreliacija su studijy
programomis, bei personalo struktiiros, ly¢iy pasiskirstymo analizés rezultatus.

Raktiniai ZodZiai: moterys moksle, ly¢iy lygybé, informatikos mokslai.
IVADAS

Europos moksliniai tyrimai rodo rySky motery nepakankamg atstovavima,
"kietuosiuose" arba technologiniuose moksluose, tame tarpe kompiuteriy moksluose ir
institucijy vadovaujanéiose pareigose [1]. Lyc¢iy lygybé informaciniy technologijy
moksliniuose tyrimuose yra svarbi ne tik dél demokratijos ir orumo, bet ir tod¢l, kad ji
padéty spresti dabartinj bei biisimg kvalifikuotos darbo jégos deficita Lietuvoje, Europoje
ir pasaulio iSsivysciusiose Salyse.

Motery ir vyry lygiy galimybiy mokslo ir studijy institucijose rekomendacijos
nustato veiksmy, priemoniy ir stebésenos gaires, pataria padidinti motery mokslininkiy ir
vadoviy skaiciy.

Siandien ly¢iy lygios galimybés politika Lietuvos $vietimo sistemoje jgyvendinama,
laikantis $iy jstatymy ir nutarimy [2]:

* Lietuvos Respublikos lygiy galimybiy jstatymas;

» Lietuvos Respublikos motery ir vyry lygiy galimybiy jstatymas;
» Lietuvos Respublikos administraciniy byly teisenos jstatymas;

* Lietuvos Respublikos administraciniy nusizengimy kodeksas;

*  Vyriausybés nutarimas Dél Valstybinés motery ir vyry lygiy galimybiy 2015-2021 mety
programos patvirtinimo;

* Socialinés apsaugos ir darbo ministro jsakymas D¢l Valstybinés motery ir vyry lygiy
galimybiy 2015-2021 mety programos jgyvendinimo veiksmy plano 2015-2017 metams
patvirtinimo.

1.1 LYCIU LYGIU GALIMYBIU SVARBA
NCWIT (Amerikos Motery ir informaciniy technologijy nacionalinis centras) savo

ataskaitoje pagrind¢ kodel lyCiy lygybé yra svarbi IT srityje: tai galimybé jtraukti
daugiau kvalifikuoty darbuotojy ; ekonomikos sektoriy ir mokslinius tyrimus; b) pagerina
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darbo efektyvuma; c) igalina inovacijas; d) skatina lygiateisiSkuma; e) atspindi klienty
visumg [3].

IT sektorius visame pasaulyje vystosi labai spariai. Darbuotojy poreikis 2010-
2020m. JAV padidés 1,4mln. naujy darbo viety, o universitety absolventai padengs tik
32% to poreikio. JAV moterys sudaro 57% kvalifikuoty darbuotojy, bet tik 26% IT
darbuotojy sudaro moterys. Taciau motery, studijuojanciy kompiuteriy mokslus , kiekis
yra mazas (2r. 1 pav.). Siai ekonomikos sri¢iai nesiseka pritraukti daugiau talentingy
motery [3]. 2020 m. Europai reikés iki 900 000 kvalifikuoty IT darbuotojy.

Pagal Infobalt ir MOSTA specialisty pasiiilos ir paklausos tyrimg Lietuvoje
veikiancios jmonés pageidauty jdarbinti daugiau negu 11 tukst. IT specialisty iki 2020m.
(Verslo zinios, 2017-01-30). Taciau dél blogos demografinés situacijos, didziulés
emigracijos, abiturienty kiekis metams bégant mazéja Lietuvoje.

Vienas 1§ galimy sprendimy — jtraukti daugiau mergaic¢iy ir motery j IT studijas,
ekonomikos sektoriy ir mokslinius tyrimus. Taciau $iandien merginy studijy pasirinkimo

tendencijos nedziugina, kaip rodo ir JAV (1 pav.), ir KTU Informatikos fakulteto
statistika (Zr. 2 pav.)

FEMALE PERCENTAGE OF COMPUTING POST-SECONDARY DEGREES, 1998-2012

50% o
|| Associate’s ’
40% ‘ [ Bachelor's }
[ Master's ;
30% [ Doctoral |
20%
10%
0 |
2011-12
©NCWIT. Source: U.S. Department of Education, National Center for Education Statistics,
Integrated Postsecondary Education Data System. ncwit.org/

1 pav. Motery procentas tarp aukstojo iSsilavinimo diplomus informatikoje jgijusiy asmeny
JAV 1999-2012 [3].
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2 pav. KTU informatikos fakulteto motery ir vyry absolventy dalis procentais [4].
1.2 MOTERU JSIDARBINIMO IR KARJEROS ANALIZE

ISanalizavome jvairiy autoriy darbus, statistinius duomenis ir nustatéme veiksnius,
kurie riboja motery s€ékminga moksling karjera IT moksle ir ekonomikoje.

Pirma. Nevienodos galimybés darbo rinkoje. Svietimas, sveikatos prieZiiira,
savivalda ir menas yra sritys, kuriose vyrauja moterys - jy uzimtumas siekia 80-90%
Lietuvoje. Moterys uzima bendrojo ugdymo mokyklose mokytojy pareigas iki 77,8%.
Moterys sudaro 69,7% darbuotojy kolegijose ir profesinio mokymo jstaigose, tuo tarpu
universitetuose vyrai sudaro daugiau kaip 50% darbuotojy). 55% aukstojo mokslo
sektoriaus mokslo darbuotojy yra moterys [5].

Taciau fizinly moksly srityje, kompiuteriy moksluose ir informacinése
technologijose dominuoja vyrai Lietuvoje ir pasaulyje. PavyzdZiui, dauguma Lietuvos
mokslininky, turin¢iy mokslinj laipsnj technologijy srityje, yra vyrai, 69.8% [5].

Moterims mokamas mazesnis  atlyginimas. Remiantis informaciniy ir rysiy
sektoriuje dirban¢iy asmeny metiniy pajamy statistika 2014 m., motery vidutinis
meénesinis bruto darbo uzmokestis sudaré tik 72% vyry: moterys uzdirbo 923,4 Eur, o
vyrai - 1287,9 Eur. Sioje srityje dirban&iyjy santykis: 39,1% motery ir 60,9% vyry [5].

Antra. Ly¢iy lygybés aklumas, su lytimi susijusi organizaciné kultira ir
institucinis procesas. Zaléniené et al. aptaré socialinius stereotipus dél kuriy atsiranda
"stiklo luby" reiSkinys- organizacinés kliitys motery karjeroje. Dé¢l lyc¢iy stereotipo
imoniy vadovai Lietuvoje priskiria moterims tik pagalbinio personalo vaidmenj [6].

Lietuvos universitetuose atlikta apklausa 2013 m. -2015 m. parodé, kad egzistuoja
asimetrinis ly¢iy pasiskirstymas Lietuvos aukstojo mokslo sistemoje, vadovy pareigose
dominuoja vyrai (zr. 3 pav.). Yra ir akademinio personalo vertikali segregacija pagal lytj:
moterys sudaro dauguma jaunesniyjy mokslininky (54%), tyréjy (56 %), asistenty (63%)
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ir déstytojy (57%) pareigose. O vyrai dominuoja vyresniyjy mokslo darbuotojy (53%),
mokslo darbuotojy (71%), profesoriaus (69%) pareigose [6].

Universitety valdymo pareigy paskirstymas, Lietuva,

2016
%j Administratoriai 30
S Fakultety taryby nariai NG
é Katedry vedéjai - 56
E;. Instituty direktoriai [ NG
5 Dekanai R O
0O 10 20 30 40 50 60 70 80
Vyrai %

3 pav. Valdymo pareigy universitetuose paskirstymas pagal lytj Lietuvoje, 2016m.

Motery profesionaliy, dirban¢iy STEM srityje, apklausos Latvijoje rezultatai,
kuriuos savo straipsnyje pateiké Irena Yatskiv rodo, kad moterys yra bendrai patenkintos
savo karjera STEM (angl., science, technologies, engineering, mathematics; liet. mokslas,
technologijos, inzinerija, matematika). Kartu jos susiduria su i$Siikiais darbo vietose,
ypa¢ auksStajame moksle. Pavyzdziui, vyresniyjy tyréjy grupés atstovés jauté savo
fakulteto / departamento patriarchaling kultirg. Universitety ir mokslo tyrimy jstaigoms
reikety, kad STEM Kkarjera tapty labiau draugiSka moterims, démesys turéty biiti sutelktas
] politikos poky¢ius ir mokymo metodus [7].

EIGE (angl. European Institute for Gender Equality: Europos ly¢iy lygybés
institutas) pastebéjo, kad norint pasiekti karjerg moksle moterims tenka publikuoti
daugiau kokybiSky straipsniy negu vyrams. Atsizvelgiant | tai, kad sprendimai dél
mokslininky jvertinimo labai priklauso nuo vertinimo komisijos ar komiteto sudéties,
ly¢iy pusiausvyra Siuose komitetuose yra labai svarbi.

Trecia. Socialinés klilitys moterims siekti karjeros moksliniy tyrimy srityje.
Zaléniené et al. i§vardija socialines kliiitis, trukdan¢ias moterims uZsiimti moksliniais
tyrimais ir uzimti vadovaujanias pareigas universitety administracijoje: sunkumai
suderinant Seimg ir karjera, dél motinystés atostogy nutraukti moksliniai tyrimai [6].

Kad jveikti socialines klititis, EIGE propaguoja dvi idéjas [1]:
 vyrai turéty aktyviau dalyvauti vaiky prieziiiroje,
* turéty biti iSplésta socialiné infrastruktira.

Ketvirta. Kompiuteriy moksly déstymas néra orientuotas j merginas. Remiantis
StaniSauskienés tyrimy rezultatais, motery mokymosi motyvacija atspindi didesnj démesj
asmeninéms ir dvasinéms vertybéms. Moterys vertina dvasinj tobul¢jima, siekia daugiau
suzinoti, kad biity socialiai naudingos, nori suprasti aplinkg ir save; moterys troksta tapti
laimingesnés ir iSvengti kasdienio gyvenimo rutinos. IStyrus vyry mokymosi motyvus,

132



buvo pastebéti Sie prioritetai: galimybé¢ igyti nauja darba, galimybé tobuléti, patenkinti
darbdaviy lukescius, gauti diplomg [8].

Tyrimai ir ES, ir kitose pasaulio Salyse atskleidé fakta, kad moksleivés paauglystéje
nesuinteresuotos siekti karjeros informatikos srityje. Europos komisija yra iskélusi
uzdavinj pakeisti tokj poziiirj , apibiidindama veiksnius, daranCius neigiamg jtaka
merginoms, renkantis mokslininko karjera: a) nepatrauklus ir neadekvatus mokslininky
jvaizdis; b) socialiné aplinka nemotyvuoja pasirinkti informatikos mokslus; c)
kompiuteriniy moksly déstymas néra orientuotas ] merginas; d) merginos nemato savo
vietos informaciniy technologijy srityje nei tolesnés karjeros perspektyvos mokslo srityje;
e) universitetinés studijos neatsizvelgia | motery mgstymo ypatumus.

1.3 LYCIU LYGIU GALIMYBIU ATVEJO ANALIZE: KTU INFORMATIKOS
FAKULTETE

KTU (Kauno technologijos universitetas) Informatikos fakultetas vykdo
informaciniy technologijy srities studijas (1 lentel¢) ir mokslinius tyrimus.

LENTELE 1. KTU INFORMATIKOS FAKULTETO STUDIJy PROGRAMOS, 2017.

Bakalauro studijos (6) Magistrantiira(5) Doktorantiira (2)
Informatika Informacijos ir informaciniy technologijy | Informatika
Informatikos inzinerija sauga Informatikos inZinerija
Informacinés sistemos Informaciniy sistemy inzinerija
Multimedijos technologijos | Informatika
Programy sistemos Nuotolinio mokymosi informacinés
Sveikatos informatika technologijos
(jungtin¢é su LSMU) Programy sistemy inZinerija

Informatikos fakulteto visy lygiy absolventy pasiskirstymas pagal lytis yra pateiktas
2 pav. Santykiné motery dalis tarp magistrantiiros studijy absolventy (zr. 5 pav.) yra
didesné nei bakalauro (zr. 4 pav.). Kaip ir kituose universitetuose bakalauro studijy pr.
Multimedijos technologijy specialybé yra populiariausia tarp merginy (Zr.4 pav.). Didel¢
dalj (54,1%) baigusiy Nuotolinio mokymosi IT magistrantiirg sudaro moterys (5 pav.).

Bakalauro studijy absolventy motery procentas, 2013-2016
35.0

30.0

23.0
20.0

15.0
10.0

2.0

0.0
Informacinés Informatika Informatikos Multimedijos Programy
sistemos inZinerija technologijos sistemos

4 pav. Bakalauro studijy absolventy motery procentiné dalis pagal KTU Informatikos fakulteto
studijy programas [4].

133



Magistro studijy absolventy motery procentas 2013-2016
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Informacijos ir  Informacinés  Informaciniy Informatika Muotolinio Programy

IT sauga technologijos sistemy mokymosi IT sistemy

inZinerija inZinerija

5 pav. Magistranttiros absolventy motery procentas pagal KTU Informatikos fakulteto studijy
programas [4].

20 procenty Informaciniy technologijy, informaciniy sistemy inzinerijos ir
informatikos studijy magistry yra moterys (Zr. 5 pav.).

KTU Informatikos fakulteto ly¢iy pasiskirstymo tyrimai pagal akademines ir
administravimo pareigas parodé, kad visose aukstesnése pareigose dominuoja vyrai (zr. 6
pav.). PanaSy santykj pastebéjome EQUAL-IST partneriy statistikoje (Zr. 7 pav.).

vmb
programuotojas
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profesorius
inZinierius
technikas
asistentas
tyréjas

docentas

jmb

katedros vedéjas W% moter
lektorius ¥
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déstytojas valandin.
ekspertas

analitikas
koordinatorius
akademinis padéjéjas

administratorius 91.7
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6 pav. Motery procentiné dalis KTU Informatikos fakultete pagal pareigas [4].
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Motery procentas tarp profesoriy partneriy institucijose, 2015
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7 pav. Motery profesoriy procentas tarp mokslininky partneriy institucijy IT departamentuose,
2015 [9].

7 pav. buvo naudojami EQUAL-IST projekto partneriy duomenys: KhNUE
(Charkiovo valstybinio ekonomikos universiteto Ekonomikos informatikos fakultetas,
Ukraina), KTU (Kauno technologijos universiteto Informatikos fakultetas, Lietuva),
UNILI Liechtenstein universiteto Informaciniy sistemy institutas), UTU (Turku
universiteto Informaciniy sistemy mokslo institutas , Suomija), UNIMORE (Universita di
Modena e Reggio Emilia Inzinerijos departamentas, Italija), UMinho (Minho universiteto
Informaciniy sistemy departamentas, Portugalija, WWU (Muenster universiteto
Informaciniy sistemy departamentas, Vokietija).

1.4 REKOMENDACIJOS KEISTI ORGANIZACINE KULTURA IR
INSTITUCIN] PROCESA

Universitetuose ir mokslinio institutuose svarbiy sprendimy priémimo procediiros
buvo nustatytos tuo metu, kai motery dalyvavimas ir jtaka buvo ribota. EIGE
rekomenduoja "struktiirinius pokyc¢ius", kad universitetai ir mokslo institucijos labiau
suvokty ly¢iy aspekta ir taip biity modernizuota jy organizacijos kultiira. Ly¢iy pozitriu
palankios aplinkos sukiirimas yra biitina salyga, siekiant teigiamy pokyciy lyc¢iy
santykiuose moksliniy tyrimy jstaigose. Tam reikés pasalinti organizacines ir valdymo
klititis, susijusias su iStekliy paskirstymu, darbo laiko ir sutar¢iy sudarymu, organizacijy
ir asmeniné konkurencija [10].

EIGE yra padares iSvada, kad “stiklo lubos” motery karjeroje atsiranda dél per mazo
motery dalyvavimo priimant sprendimus akademinéje bendruomengje. Siekiant ateityje
uztikrinti teisingesnj moksliniy tyrimy finansavimo paskirstymg bei gerinti moksliniy
tyrimy kokybe, taip pat rezultaty svarbg ir atskaitomybe¢ visiems visuomenés nariams,
bitinos stipresnés akademiniy ir moksliniy tyrimy institucijy taryby ly¢iy pusiausvyros
palaikymo priemonés [10].

Todél Europos Komisija finansuoja projektus, kurie padéty spresti lyCiy lygybés
problemas. LIBRA, projektas, finansuojamas Europos Komisijos, apjungiantis 13
Europos Saliy gamtos moksly institutus, parengé rekomendacijas deél saZiningesnio,
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objektyvesnio ir skaidresnio vyresniyjy vadovy pozicijy moksliniy tyrimy institutuose
jdarbinimo, ,,Jdarbinimo vadove® [11]. EIGE parengé “Struktiriniy poky¢iy akademinéje
bendruomenéje ir moksliniy tyrimy organizacijose vadova“ [10].

ISVADOS
1. Moterys vis dar néra proporcingai atstovaujamos I'T mokslo srityse ir vadovybgje.

2. Tarpdisciplininése IT studijy programose moterims sekasi geriau negu tradicinése IT

studijy programose.

3. Kaip jveikti ly¢iy nelygybés problemas, rekomenduojama Struktiiriniy pokyciy

akademingje bendruomengje ir moksliniy tyrimy organizacijose vadove [1].

4. KTU planuojamos priemonés, kuriomis siekiama gerinti universiteto ly¢iy lygybés
politikos kritinius aspektus: karjeros prieinamumg ir plétra, moksliniy tyrimy valdyma,
darbo salygas ir jdarbinima, atsizvelgimg j lyCiy lygias galimybes moksliniy tyrimy

programose ir vieSyjy moksliniy tyrimy finansavime.

Sis tyrimas buvo finansuojamas pagal Europos Komisijos programos H2020-EU.5.b.
- projekta EQUAL-IST Informaciniy ir technologiniy tyrimy instituty ly¢iy lygybés
planai (2016-2019 m.).
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GENDER EQUALITY IN THE FIELD OF INFORMATICS SCIENCE

Virginija Limanauskiene, Vitalija Kersiene

The purpose of this article - to introduce the breaches of researches in the field of gender equality
in IT conducted in Lithuania and to examine the specific case on the subject. Some outcomes of
EQUAL-IST program H2020-EU.5.b. project ,,Plans for gender equality in information science
and technology research institutions* (2016-2019) are overviewed in the article. Analysis of
various authors articles was conducted and were selected factors, that restrict women from
striving on academic research career: inequality in labor market, gender aspect of organizational
culture and institutional processes, social barriers for women to strive for career as researchers,
computer science teaching is not orientated towards girls. Results from Kaunas Technology
University informatics faculty are presented and interpreted.
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KOKYBES FUNKCIJOS ISSKLEIDIMO TAIKYMAS,
KURIANT DARBUOTOJUY DARBO SAUGOS IR
SVEIKATOS NUOTOLINIO MOKYMOSI SISTEMA

Gediminas Uskovas?

1Kauno technologijos universitetas, Lietuva

Santrauka. Darbo saugos ir sveikatos temos aktualumas greitai besikei¢ian¢iy technologijy ir informacinés
visuomeneés kontekste kei¢ia nusistovéjusj pozitirj | senéjima, gyvenimo ir darbo vietos kokybe. Darbuotojy galimybé
dalyvauti sprendziant darbo vietos kokybés klausimus tiesiogiai priklauso nuo turimy darbo saugos ir sveikatos Ziniy.
Kuriamos nuotolinio mokymosi sistemos suinteresuoty pusiy poreikiy jvertinimui ir jy susiejimui su technologiniais
sprendimais, naudojamas kokybés funkcijos isskleidimo (KFI) metodas. KFI leidzia greitai reaguoti j vieno i§ ar keliy
naudotojy poreikiy pasikeitima, tiek j atsiradusia nauja technologija. Straipsnyje apzvelgiamas nuotolinés mokymosi
sistemos kiirimas, kuriuo siekiama atsizvelgti j laibai skirtingy besimokanéiyjy poreikius.

RaktaZodziai: Darbo sauga ir sveikata, darbuotojy atstovai darbo saugai ir sveikatai gerinti, nuotolinio mokymosi
sistema, kokybés funkcijos i$skleidimas, kokybés namas, aktyvus mokymasis, mokymosi turinys.

IVADAS

Remiantis Pasaulio Sveikatos Organizacijos duomenimis S§iuo metu Pasaulyje
fiksuojamas didelis gyvenimo kokybés geréjimo laiméjimas, kai dauguma Zmoniy gali
tikétis sulaukti 60 mety. Kartu tai yra i$Siikis, nes skatins visuomene keisti poziiir] ]
nusistovéjusius su sen¢jimu susijusius stereotipus, dar labiau iSaugs mokymosi visg
gyvenimo poreikis [1]. Tai susij¢ su pagrindiniu Zzmogaus gyvenimo kokybés
komponento sveikata pageréjimu, kuris turi jtakos kitoms gyvenimo sritims. Sveikata,
kaip gyvenimo kokybés komponentas, tampa svarbiu tiek fiziniu, tiek socialiniu veiksniu.
IS vyravusio kiekybinio poZilirio pereinama prie plataus ir daugiadimensinio kokybinio,
i§skiriant ekonoming, socialing, politing, aplinkos ir kultiros tyrimo sritis. Tokiu btudu
pereiname prie darnaus visuomenés vystymosi, akcentuojant gerovés tolydy
pasiskirstyma tarp karty [2].

Darbo saugos ir sveikatos mokymasis néra paprastas mokymosi dalykas, nes jungia
teisiniy ir norminiy dokumenty sgvokas, jvarius fizikinius dydzius, matavimy metodikas,
zmogiskajj faktoriy bei psichosocialinius rizikos veiksnius. Siy Ziniy profesionalus
pateikimas neprofesionalams ir vienas nuo kito besiskiriantiems kursy dalyviams,
reikalauja kruopscios poreikiy analizés ir $iy rezultaty sglycio su nuotolinio mokymosi
informacinémis technologijomis.

Siai problemai spresti pasirenkamas kokybés funkcijos i3skleidimo metodas, kai yra

jvertinami tikslinés auditorijos poreikiai ir galimai juos realizuojantys technologiniai
sprendimai.

Sio straipsnio tikslas yra supazindinti mokymosi kursy kiréjus su kokybés funkcijos
1$skleidimo metodo pritaikymo galimybe, kuriant nuotoling mokymosi sistemg.

Tikslui pasiekti sprendZiame Siuos uzdavinius: mokymosi sistemos, padésiancios
spresti apraSytg problema, realizavimo aptarimas bei tikslinés auditorijos poreikiy tyrimas
ir jy rezultaty susiejimas su technologijy reakcija, panaudojant KFI metoda.
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1.1 SPRENDZIAMOS PROBLEMOS AKTUALUMAS

Europos saugos ir sveikatos darbe agentiiros 2016 mety studija rodo, kad Lietuva
patenka ] pirmaja grupe valstybiy, kur dél keliy priezas¢iy, gyventojy ir darbo jégos
sen¢jimas néra pagrindinis politikos prioritetas, taciau buvo padidintas pensinis amzius
[3]. Todél pagrindiniai veiksniai, salygojantys darbo vietos kokybe yra darbdaviai ir
dirbantys darbuotojai bei jy turimos zinios spresti klausimus susijusius su darbo sauga ir
sveikata (DSS). Imonése, kur yra organizuotas darbuotojy atstovavimas ir kvalifikuoti
darbuotojy atstovai darbo saugos ir sveikatos gerinimo klausimams spresti, darbo saglygos
yra geresneés, reciau pasitaiko nelaimingy atsitikimy, yra imamasi prevenciniy priemoniy
[4, 5, 6].

Darbuotojy, atsakingy uz darbo saugg ir sveikatos gerinimg kvalifikacijos kélimas ir
jy mokymas yra aktualus tuo, kad Europos ekonomikos, uzimtumo ir socialinés
strategijos dokumentuose yra minima bitinyb¢ integruoti Tarptautinés darbo
organizacijos (TDO) darbo saugos ir sveikatos gaires j direktyvas ir vietinius jstatymus.
Remiantis ISO 18001 standartu darbuotojy atstovai darbo saugai ir sveikatai turi veikti
kartu, skatinant visy darbuotojy jsitraukimg gerinti darbo saugg ir sveikata, kuriant darbo
saugos ir sveikatos komitetus, kad biity pasiekti darbo vietai keliami minimalis
reikalavimai ir gerinamos darbo salygos. Todél bitina organizuoti mokymus, kelti jy
kvalifikacija ir kompetencija [7, 8, 9, 10], reikalinga uztikrinti nuolatinj $iy darbuotojy
atstovy mokymasi kei¢iantis organizacijoms, technologijoms, teisiniams reikalavimams ir
visuomenei [11].

Siuolaikiniy informaciniy technologijy lygis skatina svarstyti galimybe efektyviau
organizuoti mokymasi nuotoliniu biidu [12].

1.1.1 Pazangaus mokymosi biido aprasymas

Sparciai kintancioje visuomengje ir aplinkoje sparciai iSrySkéja viena svarbiausiy
problemy: koks yra Siandien pagrindinis mokymosi tikslas — besimokanc¢iyjy mastymo
besimokanciyjy mokymosi skirtumai, patirtis ir i$simokslinimas, nes tai salygoja
mokymosi metodo ir technologijos pasirinkimg [15] Kitas svarbus Kkriterijus yra
jvardijamas jvairiy informaciniy ir komunikaciniy technologijy (IKT) taikymas bei
sugebéjimas jas tinkamai pasirinkti, kad biity uZtikrinama nuotolinio mokymosi kokybé¢ ir
didinamas prieinamumas, tenkinant besimokanciyjy poreikius kvalifikacijai tobulinti
nuotoliniu budu [16]. Ivairiuose literatiiriniuose Saltiniuose apie nuotolinj mokymasi yra
minima, kad tai labai individualizuotas mokymasis, paremtas bendravimu ir
bendradarbiavimu tarp besimokanciyjy bei besimokanciojo ir déstytojo. Kad mokymosi
procesas vykty sklandziai ir efektyviai, bitina uztikrinti besimokanciojo jsitraukima,
motyvacijag mokytis ir aktyvy dalyvavima paciame mokymosi procese, kuris yra gausus
didaktikos principai, sgveikaujantys vienas su kitu kaip dinamiska sistema (1 pav.),
uztikrinanti pedagoging saveika ir Siuolaikiniy kompetencijy ugdyma, t.y. kritinj
mastyma, kiirybiSkuma, mokeéjimg mokytis. Vieno principo realizavimas yra labai susijes
su realizavimu kity, pavyzdziui, Ziniy tvirtumo principas susijes su sgmoningumo ir
aktyvaus mokymosi. Visi kartu jie atspindi esminius mokymosi proceso ypatumus,
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pateikia déstytojui pagrindinius mokymosi proceso organizavimo reikalavimus, kuriuos
reikia taikyti karybiskai [13].

ZiNny

SISTEMINGUMO
MOKSLISKUMO PRINCIPAS MOKYMO
PRINCIPAS PRIEINAMUMO
PRINCIPAS
KORYBISKUMO R'::'Efml :'M' '0':_:“:5
UGDYMO PRINCIPAS- PRINCIPAS
UGDOMOIO ZINIY TVIRTUMO
MOKYMOSI REALIZAVIMO
PRINCIPAS PRINCIPAS
SAMONINGUMO IR MOKYMOSI
AKTYVAUS PRIEMONIY
MOKYMOSI NAUDOJIMO
PRINCIPAS PRINCIPAS

1 pav. Siuolaikinés didaktikos principai [13].

Nagrin¢jant virtualyji mokymosi procesa, kuriame yra naudojami sgmoningumo ir
aktyvaus mokymosi principai, susiduriame su dirbtinio intelekto uzuomazga, vadinama
pazangia ugdymo sistema (angl. Intelligent Tutoring System - ITS). Pazangios ugdymo
sistemos tarpusavyje jungia taikomosios informatikos, psichologijos ir edukologijos
mokslo Sakas (2 pav.). TaCiau pazangios sistemos nerekomenduojama diegti ir leisti
prisijungimg besimokanciajam, kol néra iki galo iSbaigta [15].

( Paiangios mokymosisistemos )

Zmogus - maginainterfeisas,
nawdoto jo modelivojamas

Taikomaoji infor matika

Psichologija

Multimedija,
Internetas
Intelektualios mokymosi

FaZinimo mokslas,
vystymo peichologija

priemaonés

Edukulogija

Mokymos= psichologja,
Mo kymo s teorijos

Interaktyvus mokymasis,
Muotolinis mo kymasis

2 pav. Dirbtinis intelektas ir edukologija jungia tris mokslo Sakas [15].
Projektuojant tokig sistemg yra remiamasi sukauptomis Ziniomis apie:
e Pazinimo sritj;

e Studento Zinias;
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e Ugdymo Zinias;
e Bendravimo Zinias.

1.2 TIKSLINES AUDITORIJOS POREIKIU TYRIMAS IR REZULTATAI

Darbo saugos ir sveikatos nuotolinio mokymosi sistemos kirimui pritaikomas
kokybés funkcijos iSskleidimo metodas, orientuotas j auksciausios kokybés produkto
kiirima, jvertinant visy suinteresuoty pusiy likkescius, nusakancius visos sistemos kokybe,
inzinering mintj ir jiems realizuoti technologiniy sprendimy tarpusavio rysSius [17, 18,
19].

Sistemos kiirimo etapai yra nusakomi atskiry matricy sudarymy zingsniais:

Vartotojy poreikiy ir naudos matrica;

Planavimo matrica arba iSankstinio planavimo matrica;
Technikos reakcijos (kokybés charakteristiky pakeitimo) matrica;
Santykiy (rySiy) matricos;

Techninés koreliacijos matrica;

. Technikos matrica.

KFI metodologija padeda sukurti gera informacing baze nuolatinei organizacijos
aplinkos analizei, jai biidingas tgstinumo pozymis. Tai leidzia susitelkti | svarbiausius
strateginés plétros aspektus, galima laiku pastebéti iSorinés, politinés, teisinés aplinkos
poky¢ius bei atitinkamai reaguoti [17, 18, 19].

ocouarwnE

Tam atlickame suinteresuoty pusiy, jy likesciy, poreikiy analizg. Pasitelkus
literatiiros ir kitus informacinius $altinius, sudaromas klausimynas, pravedama apklausa.

Atliktas tikslinés auditorijos tyrimas, vadovaujantis tyrimo atlikimo planu pirma
geriau pazinti potencialius naudotojus veikiant kartu metoda, klausiant pavienius asmenis
apie mokymosi poreikj, temas bei fokus grupés nuomones apklausg. Pirmojo apklausos
etapo rezultatai parodé, kad triiksta informacijos apie nuotolinius mokymus ir kaip jie
veikia, tod¢l daugiausiai sutikta abejingumo nuomone.

Antras apklausos etapas buvo organizuotas atliekant apklausa anketuojant, siekiant
i$siaisSkinti tiksliné auditorijos darbing ir atstovavimo patirt], jy keliamus reikalavimus
turiniui ir jo pateikimui, mokymosi vietai ir biidui, kokiomis kompetencijomis turéty
pasizyméti darbuotojy atstovas DSS bei kokios mokymosi temos yra aktualiausios ir
kokius mokymus yra tur¢je i§ DSS. Atvirais klausimais buvo prasoma platesnio liikesciy,
pageidavimy, pastaby ir kaip jsivaizduoja pati mokymosi procesa.

Atsizvelgiant | rezultatus ruoSiama edukaciné¢ dalis, mokymosi programa ir
pateikimo metodai, analizuojamos informaciniy technologijy pritaikymo galimybés ir
programinés priemonés. Kiekvienam naudotojui yra sudaromas kokybés namas
apjungiantis ir parodantis poreikiy ir technologinés dalies rySius, svarbg ir jgyvendinimo
prioritetus.

Siekiant suzinoti tikslinés auditorijos mokymosi poreikius, kokiu btudu noréty
mokytis ir kam teikia prioriteta buvo atliktas tyrimas. Apklausos rezultatai parode, kad
33,3% respondenty noréty mokytis nuotoliniu biidu. Labai svarbu turéti galimybe
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teorines zinias pritaikyti praktikoje ir buitinai suteikta galimybé diskutuoti forumuose.
DSS atstovams reikia stiprinti bendravimo, duomeny interpretavimo ir savarankiskumo
kompetencijas. Prioritetinémis mokymosi temomis yra jvardijamos ergonomika,
pavojingi jrenginiai, asmens apsaugos priemonés ir psichosocialiniai Vveiksniai.
Mokymosi turinys turéty biiti adaptuotas esamai darbo vietai, pateikiamas per blogosios
ir gerosios praktikos pavyzdzius, su ziniy savikontrolés galimybe. Atviruose
komentaruose buvo pasiiilyta, kad mokymosi sistema bty pritaikyta mokytis tuos pacius
dalykus darbuotojy atstovui ir darbdavio atstovui kartu.

Remiantis tyrimo rezultatais visi tikslinés auditorijos poreikiai buvo perkelti }
kokybés namg (angl. House of Quality) taip, kad jy pateikta nuomoné atsako j ,,Kas?“
klausimg. Remiantis KFI §i dalis rodo, kas turi biiti padaryta. Kokybés namo
technologinéje reakcijoje buvo jrasytos technologijos, atsakancios ] ,,Kaip?* klausima,
nurodant kaip poreikj buty galima jgyvendinti. Technologinés reakcijos pozymiai buvo
atrinkti atlikus naudojamy mokymosi technologijy analiz¢, remiantis literatiiros
Saltiniuose pateiktais pavyzdziais. Gautoje kokybés namo matricoje (3 pav.) kiekviena
mokymosi technologija buvo susieta su i§sakytu tikslinés auditorijos poreikiu ir jvertintas
galimas poveikis rezultatui pasiekti. Kuriamai mokinosi sistemai sudarius kokybés namo
diagramg (3 pav.) matome, kad didZiausig poveikj besimokanciyjy progresui gali turéti
virtuali laboratorija, mokomieji zaidimai ir interaktyvios uzduotys leidziancios teorines
zinias pritaikyti praktikoje virtualioje aplinkoje, nors dauguma respondenty pasisaké uz
realy dalyvavimg mokymuose.
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Ivertinus tikslinés auditorijos poreikiy rysj su technologijomis, galima daryti iSvada,
kad besimokantiesiems reikia tobulinti mokymosi gebéjimy, duomeny analizés ir jy
interpretavimo kompetencijas.

—_—— e — o — o — — —

!
f[ MNuotolinés mokymosi sistemos diegimo strategija ] Organizacijos valdyva
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4[ Nuotolinés mokymosi sistemos vertinimas ]

4 pav. KFI metodo taikymas nuotoliniai mokymosi sistemai kurti.

Kokybés namas kokybés funkcijos iSskleidimo matricy sistemoje (3 pav.) uzima
svarbiausig vieta, nes suinteresuoty pusiy poreikiai vertinami visais produkty kiirimo
etapais [17]. 4 paveikslélyje yra pateikiamas KFI metodo taikymas nuotolinés mokymosi
sistemos kiekviename zingsnyje atsizvelgiant i Siame zingsnyje dalyvaujancius sistemos
naudotojus. Reikia atkreipti démesj, kad atskirame zingsnyje gautos kokybinés funkcijos
turi jtakos kitam Zingsniui. Salyginai yra sukuriamos specifikacijos, kurios laike vis
tobulinamos, nes atlikus nuotolinés mokymosi sistemos vertinimg yra perziiirima visos
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sistemos strategija, atsizvelgiant ] pakitusias sglygas ar kuriy nepavyko realizuoti
anksciau. Tokiu biidu sistemos tobulinimo procesas yra pratgsiamas.

Kaip $i sistema atitinka reikalavimus, kokia yra jos sukuriama pridétiné verté
jvertinsime ateityje, kai bus pradétas teikti nuotolinis mokymosi kursas. Tuo tikslu
planuojama atlikti tikslinés mokymosi auditorijos apklausg bei ilguoju laikotarpiu atlikti
incidenty analizg, nelaimingy atsitikimy statistinius duomenis.

ISVADOS

Vadovaujantis  pazangios mokymosi sistemos principais yra apraSomos
projektuojamy sudétingy nuolatiniy mokymosi sistemy gairés, kuriy pagrindu yra
atliekamas suinteresuoty pusiy poreikiy tyrimas.

Tyrimo rezultatai rodo, kad 33,3% respondenty noréty mokytis nuotoliniu biidu. Tai
rodo, kad norint spresti DSS atstovy kvalifikacijos uztikrinimg virtualioje aplinkoje,
reikia sukurti realios darbo vietos jausma, orientuojantis i praktines uzduotis. Kokybés
funkcijos iSkleidimo metodo pagalba buvo sudarytas kokybés namas, kur tikslinés
auditorijos tyrimo rezultatai buvo susieti su taikomomis mokymosi technologijomis ir
jvertintas jy poveikis bei iSgrynintos prioritetinés kompetencijos. Rezultatas rodo, kad
reikia tobulinti DSS atstovy mokymosi geb¢jimy, duomeny analizés ir jy interpretavimo
kompetencijas.

SklandZiam mokymosi procesui uztikrinti sudarytas KFI mokymosi sistemos
tobulinimo ciklo seka, jvertinanti vidinius ir iSorinius poreikiy bei technologijy reakcijos
pasikeitimus.
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QUALITY FUNCTION DEPLOYMENT APPLICATION IN CREATING
THE DISTANCE LEARNING SYSTEM FOR THE JOB SAFETY AND
HEALTH OF EMPLOYEES'

Gediminas Uskovas

The relevance of job safety and health topic in the context of quickly developing technologies and
information society is changing the approach to aging, the quality of life and workplace. The
possibility for workers to involve in the workplace quality decision making directly belongs to the
knowledge of job safety and health. Quality function deployment method is used to evaluate the
needs of stakeholders of distance learning system under development and to connect them with
technological solutions. Quality function deployment allows responding quickly to the changes in
the needs of users or to developed new technology. Development of distance learning system is
overviewed in the article with the purpose to take into account the needs of very different
learners.
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SKAITMENINES MOKYMO(SI) PRIEMONES
,DUOLINGO"” GALIMYBES MOKINIY PRANCUZY
KALBOS ZODYNUI TURTINTI

Nida Ambrasé?, Riita Zulonaité!

1Kauno technologijos universitetas

Anotacija. Europos Sajungos strateginiai dokumentai skatina taikyti kokybiskus ir novatori§kus mokymo(si) metodus
naudojantis skaitmeninémis technologijomis ir skaitmeniniu turiniu, nes kol kas Europos S$vietimo ir mokymo
sistemose jy naudojama nepakankamai. Todél pasaulyje aktyviai diskutuojama apie IKT galimybes spresti ugdymo
problemas, kad IKT turi bati ne tik priemone ugdymo turiniui perteikti ar papildyti, bet ir integrali ugdymo proceso
dalis, taikoma ir ugdymui, ir vertinimui, uztikrinant nuolatinj besimokanc¢iojo pazangos stebéjima. Atliekant tyrima
buvo siekiama iSsiaiskinti skaitmeninés mokymo(si) priemonés ,,.Duolingo® galimybes mokiniy pranciizy kalbos
zodynui turtinti pagal sudarytas Zodyno turtinimo, pedagoging ir technologing charakteristikas. Tyrimas atskleid¢, kad
,Duolingo* geriausiai tinka lavinant pranciizy kalbos pradmenis ir gali biiti panaudota mokantis savarankiskai arba
kaip papildoma priemoné¢ mokymo ir mokymosi procesuose pranciizy kalbos zodyno turtinimui.

Raktiniai ZodZiai: informacinés komunikacinés technologijos, skaitmeninés mokomo(si) priemonés, pranciizy kalba
zodyno turtinimas, mokinys

IVADAS

Vykstant vis spartesniems globalizacijos procesams uzsienio kalbos mokéjimas
tampa butinybe. Gyvenimas, darbas, mokymasis uzsienio Salyse, taip pat internetas,
suteikia galimybes bendrauti, dirbti, plétoti versla su uzsienio Salimis. Visa tai reikalauja
gerai iSmanyti uzsienio kalbas [1]. Uzsienio kalbos dazniausiai pradedama mokytis jau
vyresniame amziuje ir samoningai, jau suprantant kaip veikia kalba, kokie yra
pagrindiniai kalbos elementai, kaip jie jungiasi tarpusavyje. Taciau kalbos nebiity, jei
nebity Zodziy. Zodis — vienas i§ pagrindiniy kalbos elementy. Siekiant uztikrinti
pilnavert], efektyvy bendravima, turime Zinoti daugybe ZodZiy, i$sireiSkimy, asmenavimo
bei linksniavimo formy. Zodyno turtinimo svarbg nagrinéjo $ie autoriai: [2, 3, 4, 5, 6, 7,
8, 9].

Europos Komisijos iSleistame praneSime spaudai (2013) skelbiama iniciatyvos
»Atviresnis Svietimas® pradzia, kuri skatina taikyti kokybiSkus ir novatoriskus
mokymo(si) biidus, veiksmingiau naudotis skaitmeninémis technologijomis ir
skaitmeniniu turiniu. Uzsienio kalby mokymui(si) didele jtaka padaré bitent
skaitmeninés mokymo(si) priemonés, mokslinéje literatiiroje priskiriamos prie e-
mokymosi formy. Jos palengvina darba ne tik klas¢je, bet ir skatina savarankiSka
mokymasi, leidZia besimokanc¢iajam paciam pasirinkti mokymosi turinj, biiti savivaldZiu,
mokytis bet kur ir bet kada. Tai perkelia mokymasi uz mokyklos riby j erdves, kurios yra
priimtinos Siuolaikiniam besimokanciajam. Teigiamg jtaka besimokanciojo motyvacijai,
geresniems mokymosi pasiekimams daro tokie elementai kaip galimybé mokymosi erdve
individualizuoti, prisitaikyti pagal savo poreikius, jsivertinti, zaidybiniai elementai, kurie
mokymasi padaro smagy, skatina varZytis ir laiméti. Mokymo(si) priemones, jy tipus ir
jtaka mokymo(si) procesui analizavo §ie autoriai: [10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24].
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Viena i§ ugdymo jstaigose vis labiau populiaréjanciy uzsienio kalby yra pranciizy.
Remiantis [26] duomenimis 2015-2016 mokslo metais gimnazijos klasése mokytis
pranciizy kalba kaip antrg kalba pasirinko 6549 mokiniai, o 2016-2017 mokslo metais —
jau 6863 mokiniai. Tad nors ir nedideliais kiekiais, ta¢iau mokiniy, besirenkanciy
mokytis pranciizy kalba didéja. [25] teigia, kad Jungtinés Karalystés iSstojimas i$
Europos Sajungos (,,Brexit™) gali smarkiai sumazinti angly kalbos populiarumg ne tik
Europoje, bet ir visame pasaulyje. Taigi tai galéty buti dar viena priezastis lemianti
besimokanciyjy prancizy kalbg augima.

Tyrimui pasirinkta konkretaus atvejo analizé — skaitmeninés mokymosi(si)
priemonés ,,Duolingo* taikymo galimybés turinti mokiniy pranciizy kalbos zodyna.
Keliami tokie probleminiai klausimai: kokiais kriterijais turi pasizyméti skaitmeninés
mokymosi priemonés turtinant mokiniy zodyng mokantis pranciizy kalbos? Kokios yra
skaitmeninés mokymosi priemonés ,,Duolingo” taikymo galimybés mokiniy Zzodynui
turtinti?

Darbo tikslas — nustatyti skaitmeninés mokymosi priemonés ,,Duolingo* galimybes
mokiniy pranciizy kalbos zodynui turinti.

Duomenuy rinkimo metodai: mokslinés literatiiros ir dokumenty analizé, atvejo
analiz¢, apklausa rastu, i$ dalies strukttiruotas interviu.

Tyrimo imtis: netikimybing, kriteriné, ekspertiné. Tyrime dalyvavo bendrojo
ugdymo X mokyklos mokytoja, X, Y mokykly mokiniai (33 mokiniai) naudojantys
skaitmening mokymosi priemong ,,Duolingo* pranciizy kalbos Zodyno turtinimui.

Duomenuy analizés metodai: kiekybiné duomeny analizé, kokybiné turinio analize.

Kiekybiné tyrimo duomenys analizuojami taikant statistinés duomeny analizés
metodus. Kokybinio tyrimo duomenys analizuojami turinio analizés metodu, atsakymus
koduojant j kategorijas ir subkategorijas, grupuojant pagal tam tikrus pozymius, ieskant
prasmingy teiginiy, reikalingy atsakyti j iSsikeltus klausimus [27]. Laikomasi $iy etikos
principy: pagarbos asmens orumui; teisingumo, geranoriSkumo, teisés gauti tikslig
informacijg, savanoriskumo, konfidencialumo, nesaliskumo [28].

Tyrimo apribojimai: nebuvo siekiama reprezentuoti visg populiacija, o geriau
suprasti tiriamg fenomena, taigi tyrimo rezultatai néra reprezentuojantys.

1.1 SKAITMENINIU MOKYMOSI PRIEMONIU GALIMYBES MOKINIU
PRANCUZU KALBOS ZODYNUI TURTINTI TEORININS PAGRINDIMAS

1.1.1 Zodyno turtinimo sampratos pagrindimas mokantis uZsienio kalbos

Kalba yra esminé¢ miisy, kaip individy ir kaip Zmonijos, esybés dalis. Kalba yra
susijusi su milsy mastymo procesais, miisy galimybémis protauti ir suprasti tiek save, tiek
kitus [12]. Taigi kalba yra bendravimo sistema, apimanti Siuos vienetus: fonologija,
sintaksg, morfologija, semantikg ir leksika, pragmatika bei diskursg [30]. Teigiama, kad
zmogaus kalbos esmé slypi leksikone (Zodziy saugykloje), kuris susideda i§ Siy dviejy
kategorijy: leksinés ir funkcinés. Leksin¢ kategorija apibidina ,turinio® ZodZius,
pavyzdziui, veiksmazodzZius, daiktavardzius. Funkciné kategorija yra ,,gramatiniai®
zodziai: determinantai, pagalbiniai veiksmazodziai ir t.t. [31]. Taciau prieSingai nei
gimtosios kalbos atveju, uzsienio kalbos daZniausiai mokomasi sgmoningai: pradedama
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mokytis dazniausiai mokykloje, taigi gilinamasi j jau minétus kalbos vienetus, turtinama
zodziy saugykla. Tai ir yra pagrindinis skirtumas tarp kalbos mokymosi (ang. learning) ir
jsisavinimo (ang. acquisition) [32].

Uzsienio kalby mokymo(si) kontekste galima girdéti tokias sgvokas kaip antroji arba
pirmoji uzsienio kalba. DaZniausiai antroji uzsienio kalba suprantama kaip ta, kurios
mokomasi mokykloje nuo penktos klasés. Taciau mokslinéje literatiroje antroji kalba
arba uzsienio kalba (ang. second language) apibtidinama kaip tiesiogine ta zodZio prasme
antroji kalba, kurios mokosi besimokantysis arba trecioji, ketvirtoji, penktoji kalba.
Pirmaja kalba galima laikyti gimtgja kalba [33]. Todél galima teigti, kad pavyzdziui
angly (kuri dazniausiai yra pirmoji uzsienio kalba bendrojo ugdymo mokyklose) ir
pranciizy déstymo metodai bei mokymosi principai i§ esmés nesiskiria. Taciau
neginCytina yra tai, kad antrosios kalbos mokymosi procesas ir metodai dazniausiai labai
smarkiai skiriasi nuo pirmosios (gimtosios) kalbos. [34] teigia, kad pagrindinis skirtumas
tarp antrosios ir pirmosios kalbos mokymosi yra tas, jog pirmosios kalbos atveju,
besimokantysis net pats nesuprasdamas praleidzia valandy valandas besimokydamas.
Taciau tuomet, kai mokomasi antrosios kalbos, iSkyla keletas problemy. Pirmoji yra ta,
kad daznai (ypac jaunam) besimokanciajam leidZziama tyléti tol, kol jie jauciasi pasirengg
prabilti. Jis kalbg praktikuoja klausydamasis muzikos, zaisdamas zaidimus, kurie leidzia
Jjo balsui susilieti su kitais klaséje. Vyresni besimokantieji kalba tik tiek, kiek reikalauja
mokytojas arba tik tam, kad iSmokty kasdieniy pokalbiy, padedanciy jam apsipirkti,
apsilankyti pas gydytoja ar nueiti j darbo pokalbj. Antroji problema, anot autoriy yra ta,
jog mokymuisi skiriamas skirtingas laiko kiekis. Kaip jau minéta, besimokydamas
gimtosios uZzsienio kalbos, besimokantysis nuolatos susiduria su ta kalba, o kai mokosi
antrosios kalbos susiduria kur kas maziau, galbiit keleta valandy per savaite. Norint
pasiekti geriausio uzsienio kalbos mokymosi rezultato, geriausia biity sujungti gimtosios
kalbos ,,panardinimo® (ang. immersion) mokymosi biidg ir akademinj susistemintg
mokymasi [35]. Didele jtaka daro kalbos mokymuisi ir kiti faktoriai, tokie kaip vidiné ir
iSoriné motyvacija, asmeninés paskatos, siekiami tikslai. Kiekvienas 1§ miisy turi
susiklires vienokig ar kitokig savo ateities vizija. Motyvacija mokytis uZsienio kalbos yra
susipynusi kartu su §ia ,,ateities as$* vizija. [takg motyvacijai taip pat gali turéti ir teigiama
ar neigiama mokymaosi patirtis, metodai ar mokytojas [36].

Taciau nei gimtosios, nei uzsienio kalbos nejmanoma iSmokti nesimokant zodziy.
Néra zodziy — néra ir kalbos [6]. Leksikos (kalbos Zzodyno) turtingumas yra vienas
svarbiausiy démeny lavinant komunikacing kompetencijg ir jsisavinant antrgja kalba.
Mokantis antrgja kalbag Zodynas néra jsisavinimas momentaliai, iSkart juos iSgirdus ar
pamacius. Jie yra iSmokstami palaipsniui daznai su jais susiduriant jvairiose situacijose
[7]. Taigi labai svarbu, kad besimokantysis kuo dazniau ne tik iSgirsty, bet ir pats
pavartoty (tiek sakytiniu, tiek rasytiniu biidu) ZodZius tos kalbos, kurios mokosi. ZodZio
mokéjimas apima ne tik Zodzio reikSmés suvokima, bet ir visus galimus to ZodZio
kontekstus ir pavartojimo galimybes [8, 9].

[37] isskiria zodZio zinojimo (ang. word knowledge) lygius, kuriuos besimokantysis
privalo pereiti norédamas tikrai zinoti zodj ir gebéti jj pavartoti jvairiose situacijose:
zodzio reikSmé; raSytiné zodzio forma; sakytiné ZodZio forma; gramatiniai ZodZio
poky¢iai; Zodzio junginiai; kalbos stilius ir registras, kuriuose zodis gali biiti vartojamas;
zodZio asociacijos; zodZio daznumas kalboje.
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1.1.2 Skaitmeniniy uZsienio kalbos mokymosi priemoniy vertinimo Kkriterijai

Novatoriskas ir veiksmingas mokymas(is) iSsiskiria: turiniu (tiksliis, grindziami
mokymosi poreikiais - ir besimokanéiyjy, ir mokytojy; ilgalaikiai, nuoseklas, praktiski,
akcentuoja mokymasi; skirti tobulinti veikla pamokose; aiSkiis; teoriSkai pagristi
moksliniais tyrimais ir stipria Zziniy baze), didaktika (remiasi bendradarbiavimu,
skatinanti veiklos reflektavima; naudojanti aktyvy mokymasi, skatinanti eksperimentuoti,
apima praktikos laikotarpius; naudoja iSorés ekspertus) [38, 39], IKT gali atlikti svarby
vaidmen] savo turiniu, priemonémis ir edukacine verte: galimybés refleksijai, veiklos
tobulinimo tyrimui [40].

Siekiant istirti skaitmeniniy uzsienio kalbos priemoniy galimybes mokiniy zodynui
turtinti, buvo iSanalizuoti uzsienio kalbos mokymo(si) metody Zodyno turtinimo biidai
[41, 42, 43, 44], skaitmeniniy mokymo(si) priemoniy rasys [10, 13, 15, 17, 21], iSryskinti
bendriausi skaitmeniniy mokymo(si) priemoniy vertinimo Kkriterijai (,,Centralizuotai
perkamy skaitmeniniy mokymo priemoniy saraso sudarymo tvarkos aprasas®, ,,Ugdymo
sodo® skaitmeniniy mokymo priemoniy vertinimo Kriterijy aprasas, [45] vertinimo
kriterijai, uzsienio kalby mokymo(si) priemonéms keliamus kriterijais [46]. Remiantis
moksline literatiira buvo i8skirtos trys charakteristikos:

e Skaitmeniniy mokymo(si) priemoniy zodyno turtinimo charakteristikos: Zodzio
pavartojimas jvairiuose kontekstuose, Zodis pavartojamas visose formose,
zodynas turtinamas veréiant, zodziy mokoma(si) logiska tvarka, zodynas
turtinamas bendraujant, zodziai turtinami pateikiant autentiSky tos kalbos
pavyzdziy, zodynas turtinamas kuriant asociacijas, lavinamas zodynas yra platus,
jvairus.

e Skaitmeniniy mokymo(si) priemoniy pedagoginés charakteristikos: rySis su
bendraja uzsienio kalby ugdymo programa, rySys su bendraja uzsienio kalbos
ugdymo programa, ziniy testavimas ir vertinimas, mokymosi medZiaga suskirstyta
temomis, mokymosi aplinka yra motyvuojanti, suteikiamas grjztamasis rySys,
priemonés aplinka yra pateikta tik tiksline kalba, mokymosi programos perZiiira,
mokymosi medziagos kokybé, priemonés tikslingumas.

e Skaitmeniniy  mokymo(si) priemoniy technologinés  charakteristikos:
suderinamumas, dizainas ir sgsaja su naudotoju, individualizavimas, galimybé
dalintis ir bendrauti.

1.2 TYRIMO REZULTATAI

Tyrimo organizavimas ir logika. Empirinis tyrimas buvo atliktas siekiant nustatyti
skaitmeninés mokymo(si) priemonés ,,Duolingo* taikymo galimybes mokiniy pranciizy
kalbos Zodynui turtinti“. Tyrimas atliktas 2017 mety geguzés ménesj. Tyrimo tikslui
pasiekti buvo pasirinkta atvejo studijos tyrimo strategija — skaitmeninés uzsienio kalbos
mokymo(si) priemoné ,,Duolingo® pranciizy kalbos Zodyno turtinimui ekspertinis
vertinimas. Atvejo studijos esmé — iSnagrinéti ir iStirti Sioms dienoms aktualius
fenomenus atliekant konteksting riboto kiekio jvykiy arba salygy ir jy santykiy analize
[46]. Siekiant istirti skaitmeninés mokymo(si) priemonés ,,Duolingo® galimybes turtinti
mokiniy pranciizy kalbos Zodyna, buvo sukurtas teorinis modelis — charakteristiky,
kriterijy ir indikatoriy sistema. Kiekybinis ir kokybinis tyrimas buvo konstruojamas

151



atsizvelgiant | teorines nuostatas: iSsiaiSkinti ,,Duolingo* galimybes turtinti mokiniy
pranciizy kalbos zodyna, pedagoginj poveikj ir technologinius kriterijus.

Pasirinkti §ie duomeny rinkimo metodai: apklausa rastu, naudojant autorinj
klausimyng mokiniams, taikant atvirojo ir uzdarojo tipo klausimus. Klausimyna
mokiniams sudaré 19 klausimy. Sudarant klausimyna, naudotos keturiy riiSiy skalés
(ranginé skalé, rangy eilés vertinimo skalés, intervaliné skalé, nominaliné¢ skalé) ir
atvirojo tipo klausimai.

IS dalies struktiiruoto interviu metodu apklausta mokytoja taikanti ugdymo procese
skaitmening mokymo(si) priemong ,,Duolingo®. Duomeny analiz¢ buvo atlickama taikant
kokybing turinio (content) analizés metoda, analizuojama verbaliné, raSytin¢ ar vaizdiné
informacija (Cole, 1988, cit. i§ [28]). Sio tyrimo atveju atliekant kokybinio turinio analize
buvo nagrin¢jamas pusiau struktiiruotas interviu su pranciizy kalbos mokytoja. Interviu
atliekamas respondentei uzduodant 16 autorinj klausimyna bei uzduodant papildomus
klausimus atsizvelgiant i pokalbio krypti bei respondentés atsakymus. Duomeny
interpretacija atlickama remiantis pagristu tyrimo instrumentu bei skaitmeninés
mokymo(si) priemonés ,,Duolingo* analize.

Tyrimo imtis. Tyrimo populiacijg sudaré dviejy bendrojo ugdymo mokykly 33
mokiniai, kurie mokosi pranciizy kalbos ir viena pranciizy kalbos mokytoja, naudojantys
priemong ,,Duolingo®. , Facebook* Lietuvos pranciizy kalbos mokytojy ir déstytojy
asociacijos grupéje buvo paskelbtas jraSas, kad yra vykdomas skaitmeninés mokymo(si)
priemonés ,,.Duolingo® galimybiy turtinti mokiniy prancizy kalbos zodyng tyrimas ir
ieSkoma bendrojo ugdymo jstaiga, kurioje pranciizy kalbos pamokose yra naudojama $i
skaitmeniné mokymo(si) priemoné. Atsirado dvi Kauno mokyklos, atitinkancios S$ias
salygas. X mokyklos pranciizy kalbos grupéje, kurioje naudojama ,,Duolingo, mokosi 18
mokiniy, o mokykloje Y — 15 mokiniy. Pasirinkti respondentai, kuriy pranctizy kalbos
ziniy lygis (remiantis Europos Tarybos sukurta Sesiy kalbos mokéjimo lygiy sistema) yra
Al (pradedanciyjy). Kadangi tiriamieji yra gimnaziniy klasiy mokiniai, kuriy angly
kalbos lygis yra B1-B2, dél to, kad ,,Duolingo” aplinka yra pateikta angly kalba,
problemy nekilo. Apklausoje dalyvavo mokiniy amzZius nuo 17 iki 19 mety.

1.1.2 Skaitmeninés mokymo(si) priemonés ,,Duolingo* atvejo analizé

Skaitmeninés mokymo(si) priemonés ,,Duolingo* vertinimui taikyta skale, kurioje
pateikiami teiginiai: ,,yra“ ,,i§ dalies yra®, ,,visai néra“ iSrySkinant Zodyno turtinimo,
pedagogines ir technologines charakteristikoms buidingus kriterijus (Zr. 1 lentelé).
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LENTELE 1. ,,DUOLINGO” SKAITMENINES MOKYMOSI PRIEMONES VERTINIMAS

Kriterijus Yra IS dalies Néra

Zodzio pavartojimas jvairiuose kontekstuose +

Zodis pavartojamas visose formose +

Zodynas turtinamas verciant +

Zodziy mokoma(si) logiska tvarka +

Zodynas turtinamas bendraujant +

Zodziai turtinami pateikiant autentisky tos kalbos +
pavyzdziy

Zodynas turtinamas kuriant asociacijas

Lavinamas zodynas yra platus, jvairus

Rysis su bendraja uzsienio kalby ugdymo programa

Ziniy testavimas ir vertinimas

Mokymosi medziaga suskirstyta temomis

Mokymosi aplinka yra motyvuojanti

+ |+ |+ |+ +

Suteikiamas grjZztamasis rySys

Priemongés aplinka yra pateikta tik tiksline kalba +

Mokymosi medziagos kokybé +

Priemonés tikslingumas +

Suderinamumas +

Dizainas ir sgsaja su naudotoju +

Individualizavimas +

Galimybé¢ dalintis ir bendrauti +

Apibendrinant galima teigti, kad skaitmeniné uzsienio kalby mokymo(si) priemoné
»Duolingo* 1§ dvideSimties sudaryty skaitmeninés mokymo(si) priemones Kkriterijy
atitinka trylika, i§ dalies — $eis kriterijus, o visai neatitinka tik vienas kriterijus. Sia
skaitmenine mokymo(si) priemone zodynas turtinamas atlickant daugiausia vertimo
pratimus 18§ ir } pranciizy kalbg. Mokymosi turinys suskirstytas j septyniasdeSimt aStuonis
skyrius, kuriy kiekvieno temos yra skirtingos: dalis i§ jy yra gramatinés, kitos — apima
konkrety Zodyng. ,,Duolingo* taip pat turi atskirg aplinkag mokytojams, kurioje jie gali
mokiniams uzduoti praeiti tam tikra priemonés lygj arba surinkti tam tikra skaiciy tasky.
Taciau svarbu paminéti, kad mokiniai privalo gerai mokeéti angly kalbg, nes néra
galimybeés pasikeisti aplinkos kalbg 1 gimtaja (lietuviy) ar tiksling (pranciizy kalbg). Todél
vartotojy angly kalba turi nemazesnio lygio nei B1, kitu atveju gali biiti sunku suprasti ne
tik pratimy turinj, bet ir taisykles, kurios yra biitinos tinkamam pranciizy kalbos
supratimui.

1.1.3 Tyrimo rezultaty analizé

Atliekant kiekybinj tyrimg buvo siekiama iSsiaiSkinti skaitmeninés mokymo(si)
priemonés ,,Duolingo® galimybes mokiniy pranciizy kalbos zodynui turtinti pagal
sudarytas Zodyno turtinimo, pedagoging ir technologine charakteristikas.

Tyrimas atskleidé, kad ,,Duolingo geriausiai tinka lavinant pranciizy kalbos
pradmenis ir gali biiti panaudota mokantis savarankiskai arba kaip papildoma priemoné
mokymo ir mokymaosi procesuose.
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Respondentams buvo uzduotas klausimas susijes su Zodyno turtinimu: ,,Kurie
pratimai Jums geriausiai padeda jsiminti Zodzius? Surikiuokite atsakymus nuo 1 (padeda
geriausiai) iki 7 (padeda blogiausiai)®.

16.8%

16% 15.8%
14.9%
13.9% 13.9%
14%
" 12.9%
o
12% 11.9%
10%
8%
6%
4%
2%
0%
Parasyti sakinio Pazyméti Rasti ZodZiy Pazyméti Pazyméti  Pasakyti, kas parasyta Parasyti, ka
vertima i§ tinkama vertima ~ poras angluy ir tinkama vertini trkstama Zodj isgirdai

pranciizy kalbos prancizy kalbose  (uZduotys su
irjja paveiksléliais)

1 pav. Geriausiai padedanciy jsiminti ZodZius ,,Duolingo* pratimy vertinimas

Kaip galima matyti, beveik penktadalis (16.8%) apklaustyjy teigia, kad geriausiai
zodzius padeda jsiminti sakinio vertimas i§ pranciizy kalbos i ja. Kiti respondentai
(15.8%) teigé, kad labiausiai padeda pazyméti tinkama Zodzio arba sakinio vertima, treti
(14.9%) — rasti zodZziy poras angly ir pranciizy kalbose. Vienoda procenty skaiciy
(13.9%) surinko pratimai, kuriuose reikia pazyméti tinkama vertinj (uzduotys su
paveiksleliais) bei pazyméti trikstamg Zodj. Pasak respondenty maziausiai padeda tie
pratimai, kuriuose reikia pasakyti, kas paraSyta ir paraSyti, kg iSgirdai. Taigi pirmasias
vietas sprendZiant i§ respondenty atsakymy uzémé vertimo pratimai. Kaip jau minéta
mokslinés literatiiros analizéje, vertimo metodas yra ypa¢ naudingas besimokantiesiems
antrosios kalbos todél, kad ne tik praturtina jos, bet Siuo atveju, pranciizy kalbos, bet ir
angly kalbos Zodyng. Be to, dazniausiai mokiniai geriau iSmano angly kalbg nei
pranciizy, todél biitent vertimo pratimai jiems yra naudingiausi ir padeda geriausiai
jsiminti Zodzius.

ISanalizavus tyrimo rezultatus iSrySkéjo, kad gana smarkiai skiriasi kiekybinio tyrimo
metu apklausty mokiniy ir kokybinio tyrimo metu apklaustos respondentés nuomonés.
Mokiniai didzigja dalj ,,Duolingo pateikty kriterijy vertina teigiamai. Paklausti kokiu
balu bendrai vertina ,,Duolingo®, didzioji dalis skyré netgi 4 balus i§ 5. Tuo tarpu
respondenté j ,,Duolingo® zvelgia kritiSkai ir paklausta kokiu balu jvertinty Sig priemone,
ji teigé, kad kaip papildomai mokymo(si) priemonei ji skirty 4 balus, o kaip savarankisko
mokymo(si) — tik 2 balus i$ 5. Taigi mokiniai ir mokytojai skirtingai vertina ,,Duolingo*.
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2 pav. Bendras ,,Duolingo* vertinimas

Tyrimas atskleid¢, kad besimokantieji labiau vertina tokius dalykus kaip dizainas,
grafiniai elementai, galimybé naudotis bet kur ir bet kada, nes ,,Duolingo” galima
atsisiysti 1 savo iSmanyjj jrenginj. Didzigja dalj apklausos rastu respondenty tenkina tiek
,Duolingo* pateikiamy pratimy jvairove, zodyno turinys ir iSdéstymas, suteikiamos
testavimo ir griztamojo rySio galimybes. Interviu metu apklausta respondenté ,,Duolingo*
vertina i§ pedagoginés pusés ir kreipia démesj ] tokius aspektus kaip gramatiniy taisykliy
pateikimas, turinio prasmingumas ir dydis, vertina, kaip ir kada galés visa tai pritaikyti
ugdymo procese.

Mokslings literatiiros analizéje buvo iSsiaiskinta, kad siekiant i§ tiesy zinoti zodj,
reikia mokeéti jj perskaityti, parasyti, pasakyti, suprasti, kai jis yra sakomas, zinoti jo
reik§me, gramatinius pokycius, kokiuose kontekstuose, kaip ir kada jis gali buti juose
pavartotas. Tam, kad buty galima tai pasiekti naudojant skaitmening mokymo(si)
priemone, ji turi sudaryti salygas atlikti kuo jvairesniy pratimy. Kaip jau buvo minéta
»Duolingo* analiz¢je, Siuo metu didzioji dalis pratimy yra susijusi biitent su vertimu 1§
pranciizy | angly ir atvirkS¢iai. Be to, pranciizy kalbos gramatikos taisyklés, kurios yra
butinos norint teisingai atlikti ,,Duolingo* pateikiamus pratimus, besimokantiesiems néra
parodomos automatiskai pac¢iame mokymosi procese — jas galima rasti tik jy ieskant. Taip
pat labiau lavinamas girdimasis Zodynas nei kalb¢jimo Zodynas, o tai gali sukelti
sunkumy kalbg siekiant pavartoti kalbg realiose gyvenimo situacijose. Platesnis pratimy
pasirinkimas bei iSankstinis supaZindinimas su pranciizy kalbos gramatikos taisyklémis
gali padéti Sig problemg iSspresti.

Dar viena iSkylanti problema yra ta, jog néra galimybés pasikeisti ,,Duolingo*
aplinkos ] lietuviy kalbg. Kalbant apie Sios priemonés panaudojima Lietuvos kontekste,
tai sukelia nemazai problemy. Pirmiausia, besinaudojantieji ,,Duolingo turi maziausiai
B1 lygiu moketi angly kalba, kitaip gali buti sunku ne tik atlikti pratimus, bet ir suprasti
gramatikos taisykles. Tad jeigu besimokanciojo angly kalbos zinios yra zemesnés nei Bl
lygio, jis gali greitai netekti motyvacijos mokytis naudojant ,,Duolingo”. Antra, angly
kalbg tuomet gerai iSmanyti turéty ir mokytojas, nes net ir norint tik uzduoti atlikti vieng
ar kita skyriy, jis turéty nemazai panarsyti ,,Duolingo* aplinkoje. Be to, mokiniams gali
kilti jvairiy klausimy susijusiu su vertimu, skirtumais tarp angly ir pranciizy kalbos, todél
galima daryti i§vada, kad pedagogams, naudojantiems ,,Duolingo®, geros angly kalbos
zinios tampa taip pat privalomos. Tad siekiant panaudoti ,,Duolingo ugdymo procese
Lietuvoje, svarbu uztikrinti, kad tiek besimokantieji, tiek pedagogai turi ne Zemesnj nei
B1 angly kalbos lygj.
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Taip pat mokslinés literatiiros analizéje buvo pabrézta, jog Zodyno turtingumas yra
tiesiogiai susijes su rasymo, klausymo, kalbos supratimo geb¢jimais. Tai reiskia, kad
besimokantysis turi turéti kuo turtingesnj zodyna, kad gebéty valdyti kalbg. ISanalizavus
interviu su respondente bei atlikus paties ,,Duolingo* analize, galima pastebéti, kad nors
pranciizy kalbos mokymosi kursas yra suskirstytas i daug skyriy, kurie apima daug
jvairiy temy, juose esanciy zodziy kiekis yra nedidelis. Pavyzdziui, gyviiny skyriuje yra
tik 29 gyviiny pavadinimai. Taip pat galima pastebéti, kad veliau Siuos Zodzius praSoma
pavartoti sakiniuose, kurie yra daznai faktiskai klaidingi arba neprasmingi, pavyzdziui, as
esu ryklys, visi zmonés yra raudoni ir kt. Taigi, mokomuyjy zodziy kiekio padidinimas ir
vertimo pratimy sakiniy pakeitimas kiekviename ,,Duolingo® skyriuje tikrai bty
naudingas visiems besimokantiesiems.

ISVADOS

Atliekant skaitmeninés mokymo(si) priemobnépriemobnés ,,Duolingo® atvejo analize
buvo nustatyta, kad visiSkai atitinka du trecdalius kriterijy, i$ dalies — trecdalj, o visai
neatitinka tik vieng kriterijy.

Empiriniu tyrimu nustatytos tokios skaitmeninés mokymo(si) priemonés ,,Duolingo*
galimybés mokiniy pranciizy kalbos Zodynui turtinti: kalbiniai gebéjimai ugdomi
atliekant daugiausia vertimo uzduotis (i§ 7 pateikiamy pratimy 4 yra susij¢ su vertimu |
pranciizy kalbg ir i§ jos). Todél ,,Duolingo* labiausiai tinka lavinti mokiniy ZodZiy
raSymo ir skaitymo gebéjimus, o maziausia — kalbéjimui ir klausymui.

,Duolingo* pateikiamas mokymosi turinys yra suskirstytas i 78 skyrius, kuriy
kiekvienas turtinta besimokanciojo zodyna skirtingomis temomis. Deja, Siuose skyriuose
pateikiamy zodziy kiekis yra mazas, todél ugdomas gana siauras kiekvienos temos
zodynas. Be to, pasitaiko, jog vertimo uZzduotis reikia iSversti sakinius, kuriuose galima
rasti fakto arba dalyko klaidy, tod¢l ugdomas netaisyklingas arba nenaudingas mokiniui
zodynas.

Pateikiamy Zodziy jsiminimas yra garantuojamas jvairiomis grjZztamojo rySio bei
vertinimo priemonémis, tod¢l besimokantysis nuolatos gali pasitikrinti, kuriuos zodzius
jau i8moko, o kuriuos dar reikty pasimokyti.

Turtinant pranciizy kalbos Zodyng naudojant ,,Duolingo®, privalu mokéti angly kalbg
ne Zemesniu nei B1 lygiu, o tai gali apsunkinti §] procesa ir sumaZzinti besimokanciojo
motyvacija.
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THE POTENTIAL OF DIGITAL LEARNING INSTRUMENT
“DUOLINGO” TO ENRICH STUDENTS’ FRENCH VOCABULARY

Nida Ambrase, Ruta Zulonaite

European Union strategic documents promote to apply high quality and innovative learning
methods by using digital technologies and digital content, because for now, in Europe‘s education
and learning system it is used not enough. Currently, there are ongoing discussions about ICT
potential to tackle the problems in education. It is discussed that ICT should not only be a tool to
supply or complement the learning content but also the integral part of the educational process,
which can be adapted for education, evaluation, and ensure the continuous tracking of learners
progress. The study aimed to evaluate the ability of digital learning instrument “DUOLINGO” to
enrich learners’ French vocabulary taking into account pedagogical and technological
characteristics of vocabulary enhancement. The results revealed that “DUOLINGO” is most
suitable for the development of French basics and for self-contained learning or as an additional
tool for enriching French vocabulary.
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INTERAKTYVIUJY PRIEMONIY TAIKYMAS
REALIZUOJANT PRADINUKUY INDIVIDUALIUS
MOKYMOSI POREIKIUS

Modesta Povilaitiené?, Vitalija Jakstiené?
Lyalstybinio socialinio draudimo fondo valdybos Siauliy skyrius, Lietuva; 2?Kauno technologijos universitetas, Lietuva

Santrauka. Siais laikais pradiniy klasiy mokiniai jau geba naudotis technologijomis, kurios jgalina spresti ir
mokymosi sunkumus. Mokymasis, naudojant interaktyvigsias priemones, motyvuoja mokinius ir yra jiems
priimtinas. Straipsnyje keliamas klausimas, kokios interaktyviosios mokymosi priemonés ir kaip gali bati
naudojamos pradinése klasése, siekiant patenkinti individualiuosius mokiniy poreikius. Pirmiausiai apzvelgiamos
interaktyviyjy mokymosi priemoniy galimybés pradinuky ugdyme, po to pristatoma interaktyviyjy mokymosi
priemoniy taikymo pradiniame ugdyme metodika ir priemoné jos realizavimui bei aptariamas parengtos metodikos
ir priemongés tinkamumas

Raktiniai ZodZiai: pradinis ugdymas; interaktyviosios priemonés; mokymosi poreikiai.

IVADAS

Siais laikais informacinés ir komunikacinés technologijos (toliau — IKT) tapo
butinybe jvairiose gyvenimo srityse, jomis naudojasi ne tik suaugusieji, bet ir vaikai.
Pradinukai ateina j mokykla, jau turédami tam tikrus technologinio rastingumo jgudzius
[1]. Jie geba pasinaudoti iSmaniuoju telefonu ar plansetiniu kompiuteriu ir susirasti
aktualiag informacija ar atlikti kitus norimus veiksmus. Taigi vadovéliai ir pratyby
sasiuviniai jau nebéra vienintelés mokiniy mokymosi priemonés. Technologijy
naudojimas vaikams yra priimtinesnis ir patrauklesnis.

Mokydamiesi mokiniai patiria tam tikry sunkumy: nesuprato mokymosi medziagos,
del tam tikry priezas¢iy negal¢jo dalyvauti pamokoje, nesp¢jo atlikti uzduoties arba
prieSingai: per lengvos uzduotys, per létas mokymosi tempas. Susidiirus su sunkumais,
reikalinga mokytojo pagalba ir individualus démesys. Nesulaukus laiku pagalbos, gali
kristi mokymosi motyvacija, suprastéti rezultatai. Mokymosi motyvacijos nedidina ir
mokymosi priemonés, kurios nesudomina, nejtraukia ; mokymasi ir neskatina siekti
aukstesniy rezultaty.

Teigiama emocin] poveik] vaikams turi interaktyvis zaidimai, jie jtraukia ir
motyvuoja, todel gali buti taikomi mokymuisi [2, 3, 4, 5], be to, interaktyviosios
priemonés jgalina mokymasi savo tempu. Taigi kyla klausimai: kokios interaktyviosios
mokymosi priemonés ir kaip gali biiti naudojamos pradinése klasése, siekiant patenkinti
individualiuosius mokiniy poreikius.

Sprendziant S§iuos klausimus, buvo iskeltas tikslas — sukurti ir iSbandyti
interaktyviyjy mokymosi priemoniy panaudojimo pradinuky mokymuisi metodikg ir
priemong Sios metodikos realizavimui.

Straipsnj sudaro dvi dalys. Pirmoje dalyje apZvelgiamos interaktyviyjy mokymosi
priemoniy galimybés pradinuky ugdyme. Antroje dalyje pristatoma interaktyviyjy
mokymosi priemoniy taikymo pradiniame ugdyme metodika, priemoné jos realizavimui
bei aptariamas parengtos metodikos ir priemonés tinkamumas.
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1.1 INTERAKTYVIUJU MOKYMOSI PPRIEMONIU GALIMYBES
PRADINIAME UGDYME

Pradinio ugdymo programa siekiama ne tik elementaraus raStingumo, socialiniy,
pazintiniy, bet ir informaciniy, veiklos gebé&jimy, pasirengimo tolesniam ugdymuisi,
vienas i$ tiksly — aktyvus, kiirybingas vaikas [6]. Organizuojant ugdyma pazymeétina
orientacijos ] vaikg nuostata, kai palaikomi jo sumanymai, tikima vaiko galia jveikti
sunkumus, dziaugiamasi pasiekimais. Dokumente [6] akcentuojamas diferencijuotas ir
individualizuotas ugdymas, kai atsizvelgiama j individo ar grupés poreikius, pirmenybé
teikiama kirybinéms veikloms, savarankiSkumui, akcentuojama, kad bitina sudaryti
salygas iSskirtiniams vaiko poreikiams, pagelbéti susiduriantiems su tam tikrais
sunkumais. Pazymétina patrauklaus ir dziaugsmingo mokymosi nuostata, siekiant, kad
mokymosi procesas biity malonus, kad vaikas pajusty savo veiklos sékme ir biity
motyvuotas mokytis [6]. Tai itin svarbu pradiniame ugdyme, nes bitent Cia jgyjami
mokymosi pradmenys bei formuojamas pozitiris ] mokymasi.

Interaktyviyjy priemoniy panaudojimas padeda realizuoti j besimokantjjj orientuota,
aktyvy mokymasi [2, 3, 5]. Zaisdami mokiniai jgyja kitokios mokymosi patirties: jie
jauciasi drasiau ir nebijo suklysti sprendziant problemas, nes yra galimybé bandyti dar
karta, nereikia bijoti, kad kas nors pasiSaipys [5, 4]. Zaidimai patrauklis léGiau
besimokantiesiems, nes nereikia vytis kity ir galima mokytis patogiu tempu. Galimybé
spresti sudétingas uzduotis dalimis, skirtingi zaidimo lygiai bei laipsniskas tobuléjimas
nuteikia optimistiskai [5, 4]. Nuolatinio griztamojo rySio gavimas, besimokanciojo
paskatinimai suteikia pasitikéjimo ir ugdo mokinio savarankiskuma, didina koncentracijg
[5, 4]. Nors tai aktualiau l1é¢iau besimokantiesiems, tac¢iau zaidimai jgalina mokytis savo
tempu, pasirenkant atitinkamg zaidimo lygj, ir aukstesnius gebéjimus turin¢ius mokinius,
taip patenkinant ir jy zingeidumg bei norg tobuléti. Kita vertus, remiantis tyrimo
rezultatais [5], didesné¢ besimokanciyjy motyvacija, koncentracija, teigiamos emocijos
zaidimo metu dar neuztikrina, kad rezultatai bus auksStesni nei mokantis be technologijy.
Shen & Chi [7] teigimu, greitai besimokantieji yra maZziau jautriis mokymosi aplinkai ir
metodams, taCiau létai besimokantiesiems tinkamos mokymosi aplinkos ir strategijos
parinkimas yra svarbus.

Jesmin & Ley [3] pristato Zaidimy panaudojimo mokykloje praktikas, sprendziant
jvairias mokymosi problemas, tarp jy ir tokias:

e kai sunku jsiminti teoring ar fakting medZiaga, Zaidimai jgalina tiesiogin] mokiniy

dalyvavimg mokomosiose situacijose ir taip pagreitinti jsiminima;

e 7zaidimuose informacija pateikiama derinant vaizda, garsa, tam tikrais atvejais
teksta, judesj, tai padeda geriau suprasti ir jsiminti informacijg skirtingo tipo
Zmonéms;

e kai reikia jgidzius iStobulinti iki automatizmo, zaidimais palaikoma
besimokanciyjy motyvacija ir pasitenkinimas;,

e IKT priemoniy naudojimas iSsprendZia mokytojo SaliSkumo ir subjektyvumo
klausima, jeigu mokinys jauciasi nepakankamai jvertintas mokytojo;

e iSmaniosios lentos ir projektorius jgalina aktyviai veikti daZniausiai vieng mokinj
klas¢je, ta¢iau mokiniy turimy mobiliyjy technologijy panaudojimas padeda
1Sspresti $ig problema ir jtraukti j veiklg visus besimokanciuosius;
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e kurybiskos uzduotys skatina vaikus judéti klaséje, sprendziant klausimus kartu,
judesio ir jsiminimo derinimas pagerina vaiky atmintj.

Taigi zaidimais galima iSspresti nemazai mokymosi problemy, kurios aktualios ir
pradinukams. Mokymasis zaidziant tinka mokiniams su skirtingais mokymosi poreikiais
ir tai itin patrauklu jaunesnio amziaus mokiniams. Interaktyviyjy priemoniy taikymas
atitinka pradiniy klasiy programos reikalavimus ir nuostatas, todél yra skatintinas.
Pazymétina, kad pradinukai jau turi pakankamg technologinj rastingumg ir gali
pasinaudoti internetu, veikti socialiniuose tinkluose, jie supranta ir geba pasinaudoti
jvairiomis $iy tinkly funkcijomis, atlikti tam tikras kiirybiSkumo reikalaujancias uzduotis
[1]. Tokio amziaus vaikai greitai jsisavina technologijas ir jiems, anot Escoda ir kt. [1],
yra jprasta bendrauti, mokytis ar dalintis patirtimi virtualioje erdvéje. Taigi interaktyviyjy
priemoniy naudojimas mokymesi nesukelia problemy pradinukams, ta¢iau dalis autoriy
[4, 8, 9] pazymi, kad tai gali biiti i8Siikis mokytojui.

Mokytojui nepakanka tik motyvacijos naudoti IKT priemones, reikalingas
kiirybiskumas, metodinés Zinios ir geb&jimai panaudoti technologijas [8] bei spresti su jy
naudojimu susijusias problemas. Jesmin & Ley [3] teigimu, esant techniniams
nesklandumams ir nesant galimybés atlikti numatytos uzduoties, yra alternatyviy
sprendimy internete, galima leisti mokiniams pasirinkti alternatyvius zaidimus.
Mokytojas turi Zinoti, kokias priemones jam naudoti, kur jas surasti, kaip panaudoti. Jos
néra privalomos ir leidziama rinktis pagal galimybes, siekius, poreikius. Mokytojui
patogiau taikyti jau egzistuojancias, nesudétingai valdomas ir kokybiskai parengtas
mokymosi priemones nei kurti jas pac¢iam [9]. Dabar yra nemaza pasiiila jvairiy zaidimy,
filmuky, virtualiy laboratorijy ir kitokiy priemoniy. D¢l didelés interaktyviyjy priemoniy
jvairovés jy pasirinkimas konkre¢iai pamokai, siekiant konkreciy pamokos tiksly,
reikalauja daug laiko ir néra lengva uzduotis mokytojui.

Dagiené ir kt. [10] pateikia mokomuyjy priemoniy (programy) klasifikacija, iSskiriant
dvi esmines jy grupes: universaligsias (kai siekiama konkreciy tiksly, bet nesiejamy su
vienu dalyku) ir dalykines (skirtas konkretaus dalyko mokymuisi). Kadangi pradiniame
ugdyme siekiama integralumo ir ugdymo turinio sgsajy skirtinguose dalykuose [6], abiejy
grupiy priemonés yra tinkamos. Pagal paskirt; mokomosios priemonés skirstomos ] 8
grupes [10]:

e demonstravimo (ypa¢ naudingos, kai demonstruojami reiSkiniai ar objektai,
kuriuos kitaip pamatyti sudétinga arba nejmanoma, interaktyvumas jgalina valdyti
procesa),

e eksperimentavimo ir modeliavimo (mokiniai gali keisti tam tikrus parametrus ir
stebéti pokyc¢ius modeliuose, reisSkiniuose),

e konstravimo ir modeliavimo (sudaroma galimybé virtualiai konstruoti naujus
mechanizmus ar reiskinius bei stebéti rezultatus),

e pratyby (priemonés skirtos teoriniy ziniy jtvirtinimui ir praktiniy jgtdziy jgijimui,
privalumas — greitas grjztamasis rysys),

e kontroliuojancias (paskirtis — patikrinti ar/ir pasitikrinti Zinias, privalumas —
objektyvus vertinimas),

e savarankiSko mokymosi (mokiniams sudaroma galimyb¢ jtvirtinti tai, ko mokeési
kartu su kitais, arba jgyti papildomy Ziniy ir geb&jimy, dirbant savarankiskai),

e mokomuosius zaidimus (vyrauja skirtos pradinukams ar jaunesniems vaikams,
jgalina lavinti mastyma ar kitus jgtidZius),
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e pagalbines priemones (sudaroma galimybé greic¢iau atlikti tam tikrus veiksmus,
mokantis, kuriant, pvz.: Zodynai, skai¢iavimy programos, muzikos rengyklés, kt.).
Visos minétos priemonés gali biiti naudojamos pradiniame ugdyme, jeigu
sprendziamos problemos atitinka vaiko ziniy ir supratimo lygi. Mokiniui augant, kinta jo
suvokimas, todé¢l pradiniame ugdyme po tam tikro laiko grjztama prie ty paciy klausimy,
juos analizuojant jau aukStesniame lygyje [6]. Taigi parenkant priemones biitina j tai
atsizvelgti. Kai priemon¢ sitlo skirtingus lygius ir palaipsninj tobuléjima, ja gali naudotis
skirtingy poreikiy mokiniai. Interaktyviosios priemonés jgalina ne tik sudominti, jtraukti
mokinius ] aktyvy mokymasi, bet ir spresti mokiniy individualius ar besimokanciyjy
grupés poreikius, taciau Sios priemonés turi biiti taikomos tikslingai ir metodiskai.

1.2 INTERAKTYVIUJU MOKYMOSI PRIEMONIU TAIKYMAS PRADINUKU
UGDYMUI

1.2.1 Interaktyviyjuy priemoniy taikymo pradiniame ugdyme metodika

Sudarant interaktyviyjy mokymosi priemoniy taikymo pradiniame ugdyme metodika,
pirmiausiai buvo atrinktos priemonés. Priemoniy atranka atlikta pagal nustatytus
esminius priemoniy atrankos kriterijus:

e atitikimas mokinio Ziniy ir geb¢jimy lygiui;

e komunikavimas mokiniui suprantama kalba;

e mokymosi testinumas, skirtingi uzduociy sunkumo lygiai;
e laisva prieiga, nesudétingas valdymas.

Siekiant tikslingo taikymo pamokoje, taip pat reikia jvertinti dalyka, pamokos
tematika, pamokoje siekiamus tikslus, bei priemonés paskirtj, jos naudojimo tikslinguma
(jgyjamas Zinias, jgidzius ir kt.). Taigi priemoniy atranka atliekama jvertinant mokinio
poreikius ir siekius, pamokos tikslus ir tematika, priemonés charakteristikas.

Interaktyviyjy mokymosi priemoniy taikymo, realizuojant individualius mokiniy
poreikius, metodika apima priemones, metodus, bendravimo formas, ugdymo sritis,
sprendZziamg problema, parengtas rekomendacijas, kokias interaktyvigsias priemones
naudoti pagal pamokos tema bei ugdomga klase, taip pat atliepiant pamokos tikslus ir
ugdomus gebéjimus, supratimg ir siekiamas jgyti zinias [11]. Metodika parengta 2-0S ir
4-os klasiy pasaulio pazinimo pamokoms ir jgalina realizuoti mokiniy individualius
mokymosi poreikius, tarp jy individualaus ir motyvuoto mokymosi, Ziniy diferencijavimo
pagal geb¢jimus, bendravimo ir bendradarbiavimo, kiirybiskumo (1 pav.).

163



Interaktyviujy mokymosi priemoniy taikymo 2 ir 4 klasiy pasaulio pazinimo pamokose, realizuojant individualius mokiniy

poreikius, metodika
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1 pav. Interaktyviyjy mokymosi priemoniy taikymo pradinio ugdymo pasaulio pazinimo
pamokose metodikos modelis

Parengta metodika pristatyta mokykly bendruomenéms, ja pateikiant internetiniame
tinklalapyje ,,Ekupriné“ (internetinis adresas: www.ekuprine.lt ). Siame tinklalapyje
supazindinama su metodika, pateikiamos rekomendacijos/instrukcijos, jgyjamy gebéjimy
aprasai [11]. Tinklalapyje yra numatyta registracija. Registruotis gali mokytojai ir
mokiniai. UzZsiregistrave naudotojai turi daugiau teisiy ir galimybiy: jie turi prieiga prie
mokymosi priemoniy, gali kurti interaktyviuosius testus, testuotis, naudotis Zinuciy
sistema, zitréti vaizdo jrasus apie mokymosi priemoniy naudojimg ar interaktyviyjy testy
kiirima.

1.2.2 Parengtos metodikos ir priemonés tinkamumas

Sukurtos priemonés ir metodikos tinkamumui nustatyti buvo atliktas tyrimas
pasirinktoje mokykloje. Mokytojai, mokiniai ir jy tévai buvo supaZindinti su priemone
bei interaktyviyjy priemoniy taikymo metodika. Tyrime dalyvavo 2-0S ir 4-os klasiy
mokiniai (i§ viso 25) ir 2 mokytojai. Priemonés bei metodikos testavimas vyko nuo 2017
m. kovo 14 d. iki 2017 m. balandZio 24 d. Mokytojai ir mokiniai naudojosi tinklalapyje
pateikta medziaga, mokiniai atlikiné¢jo mokytojy paskirtas interaktyvias uzduotis klaséje
ir namuose, tarpusavyje bendravo zinutémis, naudojosi interaktyviais testais.

Pasibaigus bandomajam laikotarpiui, atlikta mokiniy ir mokytojy apklausa. Mokiniy
buvo praSoma atsakyti j uzdaro tipo klausimus.

Remiantis tyrime dalyvavusiy mokiniy atsakymais, galima teigti, kad mokytis
naudojantis interaktyviosiomis priemonémis jiems patiko (taip teige 96% tyrime
dalyvave mokiniai). Vertinant tinklalapyje ,,Ekupriné* siilomas veiklas, labiausiai patiko
ziuréti filmukus, pateiktis bei atlikinéti laboratorinius darbus ir pratimus (Sios veiklos,
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dalyviy teigimu, patiko visiems — 100%), bendrauti su mokytoju ir klasés draugais zinutémis
(72%), spresti interaktyviuosius testus (64%). Respondentai, remiantis jy atsakymais,
galéjo mokytis pagal individualy poreikj (12% respondenty teigé, kad ,,Ekupriné* veiklas
atlikinéjo mokykloje su draugais, 36% - kad individualiai namuose, kiti teige, jog rinkosi kur
ir su kuo mokytis, nei vienas dalyvis nenurodé, kad mokési vienas mokykloje).
Mokiniy buvo klausiama, kada jie geriau suprasdavo pamoka (kai temag aiSkino
mokytojas, kai mokeési, naudodamiesi priemonémis, ar miSriai). Remiantis tiriamyjy
atsakymais, ,,Ekupriné” padéjo suprasti pamoka visiems tyrimo dalyviams, daliai tiriamyjy
pakako tik priemoniy naudojimo (atsakymy procentinis pasiskirstymas pateiktas 2 pav.).

Kada geriau suprasdavai pamokos tema?

[

= Kai tema 1saskindavo
mokyvtojas

= Eoau pagal panokos tema
mokvdavaust "Ekupring)z”

Eoan 1zklausydavan pamokos
tema mokyklope i dar

B4%

pasimokydavan” Ekupringje”

2 pav. Respondenty atsakymy j klausimag ,,Kada geriau suprasdavau pamokq?“ procentinis

pasiskirstymas

Mokytojams buvo parengtas klausimynas su atviro tipo klausimais. Tyrime dalyvave
mokytojai iSskyré metodikos ir priemonés privalumus ir trukumus, kurie pateikti lenteléje.

LENTELE 1. METODIKOS IR PRIEMONES PRIVALUMAI IR TRUKUMALI

Eil. Privalumas Trikumas
Nr.
1. Uzduociy diferencijavimas Apsunkina mokytojo darbg
2. Aiskinamieji vaizdo jrasai Sudétinga kurti
interaktyviuosius testus
3. | Karybiskumo ugdymas Ne visi mokiniai turi
4. Mokymosi mokytis ugdymas prieiga prie interneto
5. Kritinio mastymo lavinimas namuose
6. Moko analizuoti ir daryti i§vadas
7. Aisku, kaip taikyti interaktyviasias priemones
8. Palengvina mokytojo darba
9. Didéja mokymosi motyvacija
10. | Ger¢ja mokiniy pasiekimai
11. | Mokinys gali pasirinkti mokomaja medziagg pagal savo
gebéjimus ir poreikius
12. | Priemonés pateiktos pagal pasaulio pazinimo teminj plang
13. | Taupo mokytojo laikg
14. | Nesudétinga naudoti
15. | Bendravimo zinutémis galimybé

Pazymétina, kad vienas i§ mokytojy, remiantis jy atsakymais, anks€iau nenaudojo
papildomy interaktyviyjy priemoniy ir tai apsunkino darbg, kitas jau buvo naudojes ir
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anksciau, todél nebuvo sunku naudoti. Tyrime dalyvave mokytojai teigé, kad priemonés
numatytos pagal pasaulio pazinimo pamokos teminj plang, mokiniai savarankiskesni ir
iniciatyvesni atliekant veiklas, ugdo bendrasias ir dalykines kompetencijas. Taciau priemonés
naudojimui reikalinga interneto prieiga, todél ne visi mokiniai turi galimybe atlikti mokymosi
veiklas namuose. Si problema iSsprendziama sudarant sglygas mokiniams mokytis
mokykloje, savo arba kompiuteriy klaséje.

Apibendrinant tyrimo rezultatus, biitina jvertinti nedidele tyrimo imtj, taCiau,
remiantis tyrimo dalyviy atsakymais, parengta metodika ir priemon¢ ,,Ekupriné* jgalina
realizuoti tyrimo dalyviy individualius mokymosi poreikius: bendravimo ir
bendradarbiavimo, kiirybisSkumo, individualaus mokymosi, ziniy diferencijavimo pagal
geb¢jimus ir poreikj. Tyrimo dalyviy teigimu, priemoné skatina mokymosi motyvacija,
padeda pasiekti geresnius mokymosi rezultatus.

Ateityje tikslinga iSplésti priemonés panaudojima, parengus interaktyviyjy priemoniy
taikymo metodika ne tik pasaulio pazinimo, bet ir kity dalyky pamokoms bei apimant ir
kitas pradines klases. Taip pat tikslinga atlikti pakartotinj tyrima, didesnés imties ir
ilgesnés laiko trukmés.

ISVADOS

Pradiniame ugdyme vienas i$ tiksly yra aktyvus, kiirybingas, savarankiskas vaikas,
kuriam mokymasis buty patrauklus ir malonus procesas. Tai gali buti realizuojama
taikant interaktyvigsias mokymosi priemones, kurios padeda spresti tam tikrus mokymosi
sunkumus, jgalina realizuoti individualiuosius mokymosi poreikius ir yra priimtinos
pradinukams.

Reikalingas tinkamas interaktyviyjy mokymosi priemoniy parinkimas ir metodiskas
juy naudojimas, atsizvelgiant tiek ; mokinio poreikius, tiek pamokoje keliamus tikslus, tiek
1 priemonés paskirt] ir galimybes.

Parengta priemon¢ bei interaktyviyjy priemoniy taikymo metodika, remiantis atlikto
tyrimo rezultatais, jgalino realizuoti tyrime dalyvavusiy mokiniy individualivosius
mokymosi poreikius, mokymosi priemonés buvo patrauklios, motyvavo mokytis. Ateityje
tikslinga papildyti priemong bei parengta metodika, iSpleciant panaudojimo galimybes.
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APPLICATION OF THE INTERACTIVE TOOLS TO IMPLEMENT
INDIVIDUAL LEARNING NEEDS OF THE PRIMARY SCHOOL
STUDENTS

Modesta Povilaitiene, Vitalija Jakstiene

Nowadays, primary school students are capable of using technologies, which could be applied to
deal with learning challenges. Learning with interactive tools is acceptable for students and
motivates them. In the article authors analyze which interactive learning tools and how it could be
implemented in primary education to meet learners’ individual needs. Firs of all, possibilities of
interactive learning tools in primary education are overviewed. Secondly, methodology and
realization of interactive education tools application are introduced; the suitability of prepared
methodology and tool is overviewed.
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LAIKINAI MOKYKLOS NEGALINCIY LANKYTI
MOKINIY PAGALBINIS MOKYMAS(IS)
NUOTOLINIU BUDU

Danguolé Rutkauskiené!, Audrius Batisa®

1Kauno technologijos universitetas, Lietuva

Santrauka. Nuolatinio nuotolinio mokymosi paslaugos bendrojo lavinimo mokyklose teikiamos tam tikrai atitinkanciai
kriterijus besimokanciyjy grupei. Ta¢iau nuotolinio mokymosi galimybes jungiant su tradiciniu mokymusi, gauname
nuolatinj pagalbos mechanizma kuriuo gali naudotis besimokantieji laikinai negalintys lankyti pamoky. Siame
straipsnyje bus pristatomas pagalbinio nuotolinio mokymosi organizavimo biidas skirtas teikia pagalbg mokiniams
laikinai negalintiems lankyti bendrojo lavinimo mokyklos.

Raktiniai ZodZiai: Pagalbinis mokymasis, nuotolinis mokymasis, pagalba mokiniui.
IVADAS

Mokymasis bendrojo ugdymo mokyklose (pradiné mokykla, pagrindiné mokykla,
progimnazija, viduriné mokykla, gimnazija toliau tekste — “mokykla”) yra neatsiejama
Siuolaikiniy vaiky gyvenimo dalis, kuri jprastai vyksta mokymo jstaigoje, nustatytu laiku
ir nustatytoje vietoje. Vaikui susirgus, dalyvaujant olimpiadose, ar kultiiros renginiuose,
tévams kartu su vaiku iSvykus i komandiruote ar vaikui dalyvaujant mainy programose,
jis laikinai nelanko mokyklos, taciau lieka jos sqrasuose. Sugrizes | savo mokymo
istaiga toks vaikas turi pasivyti bendramokslius papildomai mokydamasis savarankiskai.

Kaip vieng i§ pagalbinio mokymo elementy mokykloje tikslinga taikyti nuotoling
mokymg paremta virtualiomis mokymosi aplinkomis jungiant jj su tradiciniu mokymu,
kadangi toks mokymas suteikia laisvés vietai ir laikui pasirinkti, turi i§liekamajg verte, o
per laika sukaupus jvairiy mokomyjy dalyky ugdymo turinj, gali padéti taupyti mokytojo
laikg skirta papildomoms konsultacijoms.

1.1 ESAMASITUACIJA

2012 metais Lietuvoje bendrojo ugdymo mokyklos nelanké 14,4 tiiks. mokyklinio
amziaus vaiky [1]. 2011-2012 m. m. 17-oje Lietuvos bendrojo ugdymo mokykly
nuotoliniu biidu mokeési 287 mokiniai [2]. Svietimo ir mokslo ministerijos specialisty
teigimu, mokiniy, besimokan¢iy nuotoliniu budu, skai¢ius auga: 2013 m. taip mokési 847
vaikai, 2016 - jau 2 304 [3].

Remiantis Uzkreciamy ligy ir AIDS centro duomenimis Lietuvos gyventojy
sergamumo strukttiroje sergamumas uzkreciamosiomis ligomis kasmet sudaro nuo 10 %
iki 20 % visy uzregistruoty susirgimy Salyje [4], tai tik viena i§ laikino nelankymo
priezasciy.

Jeigu vaiko mokykloje nebuvimo laiku rasomas atsiskaitymas, pagal mokyklos
tvarkas, per nustatyta laiko terming jis turi pasirengti atsikaitymui savarankiSkai ir
atsiskaityti. Taciau tokiu atveju mokiniui reikalinga papildoma pagalba.
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Pagalba mokiniui teikiama:

e papildomy konsultacijy su mokytoju metu,

e mokinys seka jrasus elektroniniame dienyne,
¢ naudojasi pratybomis ir vadovéliais,

e konsultuojasi su tévais ir bendramoksliais.

Neteikiant savalaikés pagalbos, nesudarant galimybiy gauti mokymosi turinj ir
konsultacija laiku, besimokantysis rizikuoja patirti nesékmes kurios véliau gali tapti
didesniy mokymosi sunkumy, arba pasalinimo i§ mokymo jstaigos.
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1 pav. Problemy medis.

1.1.1 Nuotolinio mokymo(si) resursy panaudojimo galimybés

Informaciniy ir komunikaciniy technologijy (IKT) jsigal¢jimas Svietimo sistemoje ir
juy diegimas sudaro tinkamas salygas taikyti nuotolinj mokyma(si) bendrojo ugdymo
mokyklose. IKT integravimas ] mokykla — tai viena i§ kertiniy Svietimo pertvarkos daliy,
nuo kurios sékmés priklauso visos $vietimo reformos klotis [5].

Siuolaikiniam mokymuisi apibaidinti vartojami $ie terminai: tradicinis (angl. face-to-
face learning), elektroninis, virtualusis. Visi §ie mokymosi biidai gali biiti realizuojami

akivaizdziai arba nuotoliniu budu [6]. Lietuvos universitetuose jprasta praktika naudoti
Mokymosi valdymo sistemas (MVS angl. LMS - Learning management system)
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nuolatinése studijose. Tuo tarpu bendrojo lavinimo mokyklose MVS naudojamos
dazniausia tik nuotolinio mokymo atveju, o virtuali, t.y. pasiekiama i§ bet kurios vietos
mokymosi aplinka formuojama pasitelkiant E. Dienynus, E. Pratybas bei kitas socialinio
bendravimo ir dokumenty dalijimosi aplinkas.

“Jei tradicinis mokymas, organizuojamas mokymo centre, paprastai vyksta nustatytu
laiku, fizin¢je erdvéje, t.y. susijes su laiku ir vieta, tai nuotolinis apibréziamas kaip bet
koks mokymas(is), kai mokymo(is) paslaugas dazniausia valdo pats besimokantis asmuo,
o paslaugos teikéjas jam suteikia pagalba, paramg. [vertinant tai, kad ziniy informacinéje
visuomenéje nuotolinis mokymas(is) vis daugiau jsigali ir jo pagrindiniai elementai
(lankstumas, savarankiSkas mokymasis ir parama mokymuisi) yra priimtini ir galintys
tarpti Svietimo paslaugy terpéje. Ypac tam pasitarnauja nuotolinio mokymo(si) pagrindas
mokymosi atvirumas, galimybé mokinj ir mokytojg iSlaisvinti erdvéje, laike, kas sudaro
pagrindg naujai mokymosi linkmei, kurioje besimokantysis gali pasirinkti individualesnj
mokymasi ar studijas, o mokytojas jam tampa patar¢ju, metodiniu vadovu, mokymo(si) ar
studijy turinys orientuotas j besimokantjjj ir pan.

Sie pastebéjimai leidzia teigti, kad ateityje turéty kisti §vietimo paslaugy pobiidis ir
mokykly statusas, struktiira, funkcijos ir pan., nes formuojasi XXI a. biidingos tinklinés
strukttiros, kurios, sujungusios savo vidinius ir iSorinius bendradarbiaujancius tinklus,
gali jgyti sinerginj efekta” [7].

1.1.2 Teisiné aplinka

Remiantis Lietuvos Respublikos Vyriausybés nutarimu, - Dél mokykly, vykdanciy
formaliojo $vietimo programas, tinklo kiirimo taisykliy patvirtinimo. Mokykla, kurios
nuostatuose (jstatuose) numatytas nuotolinis mokymas, Salies mokinius pagal pradinio,
pagrindinio, vidurinio ir akredituotas vidurinio ugdymo programas moko nuotoliniu biidu,
jeigu turi technologiniy istekliy, metodine medziagg ir Salies mokiniy mokyma nuotoliniu
budu yra rastu suderinusi su Svietimo ir mokslo ministru [8]. Lietuvos informacines
visuomenes plétros 2011 — 2019 mety programoje numatyta — skatinti Lietuvos
gyventojus igyti ziniy ir jgidziy, kad jie s¢kmingai naudotysi informacinémis ir rysiy
technologijomis (toliau — IRT), jsitraukty j ziniy visuomene, geréty jy gyvenimo kokybé,
mazety socialing atskirtis, sudaryti tam salygas. Kur vienas i§ pirmo prioriteto uzdaviniy
7.2.3. sudaryti naujos kokybés lankscias mokymosi sqlygas, sudarancias individualizuoto
mokymo ir mokymosi elektroninéje erdvéje visa gyvenima galimybes [9].

1.1.3 Gerojo praktika Lietuvoje

Lietuvoje $iuo metu naudojantis nuotoliniu mokymu galima jgyti Pagrindinj ir
Brandos atestatus. Tokias paslaugas teikia penkios mokyklos Lietuvoje [10].

Vilniaus Ozo gimnazija (1-8 klasés ir I-IV gimnazijos klasés)

Siauliy Simono Daukanto gimnazija ( asmenys iki 20 mety, 9-12 klasés)
Siauliy Sandoros progimnazija (1-8 klasés)

Akmenés suaugusiyjy mokymo centras (asmenys nuo 16 mety, 5-12 klasés)
Kretingos suaugusiyjy ir jaunimo mokymo centras (11-12 klasés)
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Literatiiros $altiniuose daZniausia minimos Ozo Gimnazija [11], Siauliy Simono
Daukanto gimnazija [12], Siauliy ,,Sandoros* progimnazija, kuri vykdo nuotolinj
mokyma 1-8 klaséms [2] ir kitos mokyklos.

Pasak Ozo gimnazijos direktoriaus “Didelis patogumas yra tai, kad mokiniai gali
atlikti uzduotis bet kuriuo paros metu ir bet kurig savaités dieng. Esant rimtam
pagrindimui mokytojas turi teis¢ atidéti uzduociy atlikimo terming ilgesniam laikui.

Nuotoliniu btidu besimokantiems Lietuvos pilie¢iams mokslas yra nemokamas.
Pagrindinio ugdymo pasiekimy patikrinimg (PUPP) ir Brandos egzaminus mokiniai laiko
pagal PUPP ir egzaminy organizavimo ir vykdymo tvarka. Lietuviy kalbos ir
matematikos dalyko pagrindinio ugdymo pasiekimy patikrinimus galima laikyti Skype, o
egzaminus biitina laikyti, atvykus | gimnazija. Sékmingai baig¢ kursa mokiniai gauna
valstybés pripazintus iSsilavinimg patvirtinancius dokumentus” [11].

Siauliy Simono Daukanto gimnazijoje, kaip ir Vilniaus Ozo gimnazijoje nuotolinj
mokymasi gali rinktis asmenys (mokiniai), kurie dél jvairiy priezas¢iy negali jgyti Ziniy
tradicingje bendrojo lavinimo mokykloje:

e besigydantys medicininés reabilitacijos ir sanatorinio gydymo sveikatos
prieziliros jstaigoje, stacionarin¢je asmens sveikatos prieziliros jstaigoje,
teikiancioje medicinos pagalba, ar namie, kuriems dél ligos ar patologinés buklés
gydytojy konsultaciné komisija yra paskyrusi mokyma namie;

e turintys specialiyjy ugdymosi poreikiy dél jgimty ar jgyty sutrikimy, pagal
pedagoginés  psichologinés tarnybos ar Svietimo pagalbos  tarnybos
rekomendacija, ne ilgiau kaip vienus mokslo metus;

e dalyvaujantys didelio meistriSkumo sportininky rengimo, tarptautiniy dalykiniy
olimpiady pasirengimo, tarptautiné¢je mokiniy mobilumo (judumo) ar mainy
programose

e nepilnametés, esancios néStumo ir gimdymo atostogose, nepilnameciai,
auginantys savo vaikus;

e turintys specialiyjy ugdymosi poreikiy mokiniai pagal pagrindinio ir vidurinio
ugdymo programas laikinai i1§vyke | uzsienj, taip pat mokiniai pagal Vaiko teisiy
apsaugos tarnybos rekomendacija;

e mokiniai, mokomi kasdieniu biidu pagal vidurinio ugdymo programa, atitinkamo
dalyko, dalyko kurso ar dalyko modulio, jei nesusidaro laikinoji grupe;

e laikinai ir nuolat uzsienyje gyvenantys asmenys, pageidaujantys mokytis pagal
lietuviy kalbos, Lietuvos istorijos ir geografijos programas [12].

1.2 PAGALBINIO MOKYMO(SI) TAIKYMAS
Bendrojo lavinimo mokyklose pagrindinis mokymas(is) vyksta akivaizdiniu bidu

konkrecioje vietoje ir nustatytu laiku. Nesant mokykloje, pagalbos resursai yra riboti.

Idiegus nuotolinio mokymosi valdymo sistemg ir suktrus atskiry dalyky virtualias
mokymosi aplinkas, pagalbinis mokymas(is) tampa labiau prieinamas.

Virtualia mokymosi aplinka neprivaloma naudotis kasdienio mokymosi metu. Taciau
jeigu sistema veikai ir yra aktyvi nuolat, moksleivis gali ja naudotis pagal poreikj, - kai
negal¢jo  lankyti  mokyklos ir nori  pasivyti  kursa, nori  pasiruoSti
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atsiskaitymui/kontroliniam darbui/testui, nori pasiruosti egzaminams ar papildomai
pasimokyti neaiskias vietas tiek karty kiek jam asmeniskai reikia.

Kontekstiniame grafe (2 pav. Sistemos panaudojimas.) atvaizduojama, kaip veikia
pagalbiné nuotolinio mokymosi sistema kai moksleivis nebuvo pamokoje.

I/CZ-\h
N2
. (o Y . 1 @
h “f/cs\“l/’
N

2 pav. Sistemos panaudojimas.

LENTELE 1. KONTEKSTINIU MAZGU DETALIZAVIMAS

ELEMENTAS REIKSME
C1 Ar mokinys buvo pamokoje?
C2 Ar iSmoko?
C3 Ar atsiskaité tema?

LENTELE 2. VEIKSMU MAZGU DETALIZAVIMAS

ELEMENTAS REIKSME

Al Prisijungti prie pagalbinés sistemos
A2 ISmokti temag
A3 Atsiskaityti (kontrolinis/testas)

Dalyko temos déstomos tiesiogiai mokiniams esant klas¢je, taip sudaroma galimybe
uzduoti klausimus apie ir VMS naudojimg, kartu vyksta ir dalyko mokymasis ir
susipazinimas su pagalbine nuotolinio mokymo(si) sistema.

Pamokoje nedalyvaves moksleivis naudodamasi pagalbine nuotolinio mokymosi
sistema turi galimybe iSmoksti praleista pamoka(as) ir pasirengia atsiskaitymui.
Nes¢kmes atveju temg galima kartoti tol kol ji bus iSmokta.

Pirmais metais naudojantis pagalbine nuotolinio mokymo(si) sistema rengiant dalyko
kursa, mokytojams teks didelis kriivis. Taciau sekanciais metais, toms pacioms klaséms

temos kartojasi, o toje klaséje mokosi jau kiti moksleiviai, taip atsiranda pakartotinio
medziagos panaudojimo galimybe.
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1.3 MOKYMOSI VALDYMO SISTEMOS PAGALBINIAM MOKYMUI(SI)
PASIRINKIMAS

Mokymosi valdymo sistema - yra programiné jranga, skirta Svietimo kursy arba
mokymosi programy administravimui, dokumentavimui, stebéjimui, ataskaity teikimui ir
gavimui [13]. Ji padeda déstytojui/mokytojui teikti medziaga, valdyti testus ir uzduotis,
stebéti studenty/moksleiviy pazanga, bendrauti.

Nuotolinio mokymosi paslaugas teikian¢iose mokyklose [12, 14, 11] Lietuvoje [15]
viena populiariausiy mokymo(si) valdymo sistemy yra Moodle. Sig sistema taip pat
naudoja ir Lietuvos universitetai j kuriuos stoja dalis abiturienty.

LieDM konsorciumas teikia palaikymo paslaugas universitetams, kolegijoms,
mokykloms, gimnazijoms jy valdomoje infrastrukttroje jsidiegusioms Moodle [16].

Mokslo jstaigose, visame pasaulyje naudojamos jvairios mokymosi valdymo
sistemos (MVS). Dazniausia tai Blackboard, Moodle, Instructure, D2L, Sakai, Pearson ir
kitos kiek maziau zinomos MVS.

Kiekvienas metais MVS naudojimo dinamika Kkinta. Remiantis LISTedTECH
duomenimis, apklausus 1600 Europos aukstojo mokslo jstaigas dél naudojamy mokymosi
valdymo sistemy, jy tendencijas 2000 - 2016 metais kito nuo WebCT 2000-iais, iKi
Blackboard Learn 2005-iais. O 2016 metais dazniausia naudojama MVS jvardinama
Moodle [17] ziuréti (pav. 3 MVS Panaudojimo tendencijos Europos aukStosiose
mokyklose).

Kanadoje ilgg laikg tarp Mokymosi valdymo sistemy pirmavo WebCT, taciau dabar
ja lenkia Moodle, JAV pirmauja Blackboard, antroje vietoje pagal populiarumg Moodle,
ja vejasi Canvas [17].
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3 pav. MVS Panaudojimo tendencijos Europos aukstosiose mokyklose.
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Kadangi Moodle yra populiariausia MVS Europoje tikétina, kad abiturientai su ja
susidurs ir toliau studijuodami ne tik Lietuvos bet ir Europos universitetuose.

ISVADOS

Pagalbiné nuotolinio mokymosi sistema sudaro galimybes besimokanciajam iSmokti
déstomg medziagg laikinai nesant mokykloje, mokytis patogioje vietoje ir patogiu laiku,
kartoti medziagg pagal poreikj tiek karty kiek reikia jg jsisavinti.

Teisé aktais yra nusakomi privalomi reikalavimai tiekiant nuolatines nuotolinio
mokymo(si) paslaugas. Pagalbinio nuotolinio mokymo(si) paslaugy teikimas néra
reglamentuojamas tesés aktuose, todél gali biiti tatkomas mokymo institucijos iniciatyva.

Organizuojant pagalbinj mokyma(si) nuotoliniu biidu, remiantis mokymosi valdymo
sistemy naudojimo tendencijomis pasaulyje, kaina, sistemos kiir¢jy gyvybingumu,
galimybe MVS naudotis Lietuviy kalba, gergja praktika Lietuvos mokyklose ir
universitetuose, - $iuo metu mokymosi valdymo sistema Moodle patogiausias
pasirinkimas Lietuvos mokykloms organizuojant pagalbinj mokyma(si) nuotoliniu buidu.
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SUBSIDIARY DISTANCE LEARNING FOR STUDENTS WHO ARE
TEMPORARY UNABLE TO ATEND SCHOOL

Danguole Rutkauskiene, Audrius Batisa

Permanent distance learning services at general education schools is providing for pupils with
some certain criteria. Distance learning opportunities for connecting with traditional learning, get
a permanent aid mechanism available to students temporarily unable to attend school. This article
will present a method for organizing distance learning, designed to assist students who are
temporarily unable to attend general education schools.
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DEBESY KOMPIUTERIJOS PRIEMONIY
PANAUDOJIMAS INOVATYVIEMS MOKYMOSI
METODAMS REALIZUOTI

Edvinas Povilaitis!, Vitalija Jakstiené?

LUAB "Lagra", Lietuva; ?Kauno technologijos universitetas, Lietuva

Santrauka. Debesy kompiuterijos priemonémis teikiamy paslaugy jvairové jgalina mokymosi veikly perkélimag j
virtualig erdvg. Mokymosi virtualioje erdvéje derinimas su tradiciniu suteikia daugiau lankstumo, savarankiskumo,
skatinamas besimokanciojo aktyvumas, atsiranda daugiau galimybiy mokytis pagal individualius poreikius. Inovatyviy
mokymosi metody taikymas aktualus Siandieninéje mokykloje. Straipsnyje keliamas klausimas, kokios yra inovatyviy
mokymosi metody realizavimo debesy kompiuterijos priemonémis galimybés ir kokig virtualia aplinka naudoti
inovatyviy mokymosi metody realizavimui. Straipsnj sudaro dvi dalys: apzvelgus inovatyvius mokymosi metodus ir
debesy kompiuterijos priemoniy galimybes jiems realizuoti, pristatoma debesy kompiuterijos priemonémis grjsta
virtuali mokymosi aplinka, jgalinanti inovatyviy mokymosi metody realizavima, bei supazindinama su tyrimo, atlikto
siekiant iStirti Sios aplinkos tinkamuma, rezultatais.

Raktiniai ZodZiai: debesy kompiuterija; inovatyviis mokymosi metodai; virtuali mokymosi aplinka.
IVADAS

Debesy kompiuterijos vystymas bei teikiamy paslaugy jvairové iSplété informaciniy
ir komunikaciniy technologijy (toliau — IKT) taikymo galimybes jvairiose srityse, tarp jy
ir Svietime. Prieiga prie informacijos bei paslaugy i§ jvairiy viety reikiamu momentu
sudar¢ sglygas ne tik mokymosi medziagos talpinimui internete, bet ir jgalino skirtingas
mokymosi veiklas virtualioje erdvéje. Virtualaus mokymosi lankstumas bei mobilumas,
kai galima mokytis patogiu tempu patogioje vietoje ir patogiu metu, atveria daugiau
galimybiy organizuojant mokymosi procesg. Dalies mokymosi veikly perkélimas 18
klasés i virtualig erdve jgalina skirtingy miSraus mokymosi modeliy bei metody taikyma,
geriausiy patiriy panaudojima, orientuojantis j besimokantjjj ir jo mokymosi poreikius
[1, 2, 3]. Inovatyviy mokymosi metody taikymas sudaro salygas ne tik aktyviam
mokymuisi, bet ir mokiniy kompiuterinio bei informacinio rastingumo ugdymui.

Bazines IKT zinias ir gebé&jimus mokiniai turi, technologijos jiems néra naujiena [4,
5], todél mokymasis panaudojant IKT yra galimas ir priimtinas mokiniams, taciau,
remiantis tyrimy rezultatais [6], Lietuvos mokyklose atsiliekama nuo ES Saliy vidurkio su
IKT taikymu ugdyme. Taigi pazangiy mokymosi technologijy bei inovatyviy metody
taikymas mokyklose yra aktualus klausimas.

Pazymétina, kad debesy technologijos jgalina naudotis teikiamomis paslaugomis,
nesirlipinant kompiuterine ir programine jranga, serveriais, duomeny saugyklomis, todél
Sis sprendimas priimtinas mokykloms [7, 8]. Interneto rySys ir prieiga prie interneto
Saltiniy ar jame teikiamy paslaugy Siais laikais mokykloms néra problema, todeél
mokytojai turi galimybiy naudotis laisvai prieinamomis debesy kompiuterijos
paslaugomis [7]. Kyla klausimai: kokios yra inovatyviy metody realizavimo debesy
kompiuterijos priemonémis galimybés ir kokig virtualig aplinkg naudoti inovatyviy
mokymosi metody realizacijai?
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Siekiant atsakyti j Siuos klausimus, buvo iskeltas tikslas — suprojektuoti ir patikrinti
debesy kompiuterijos priemonémis gristg virtualia mokymosi aplinka inovatyviems
mokymosi metodams realizuoti.

Straipsni sudaro dvi dalys: aptariami inovatyvis mokymosi metodai ir debesy
kompiuterijos priemoniy galimybés inovatyviems metodams realizuoti, po to pristatoma
debesy kompiuterijos priemonémis grista virtuali mokymosi aplinka inovatyviems
mokymosi metodams realizuoti bei tyrimo Sios aplinkos tinkamumui nustatyti rezultatai.

1.1 INOVATYVIU MOKYMOSI METODU REALIZAVIMO DEBESU
KOMPIUTERIJOS PRIEMONEMIS GALIMYBES

Siuolaikiniy mokiniy nebetenkina mokymasis, tik skaitant knygas ar mokytojui
pristatant tam tikrus faktus ar formules. Mokiniai geriau jsisavina medziagg, kai ji
pateikiama nedideliais kiekiais per vaizdus ar vaizdo jraSus [4]. Jauni Zmongs | iskeltus
klausimus tikisi surasti greitg atsakyma, jeigu reikia, linke pasinaudoti internetu, aptarti
problema su draugais, su kuriais palaiko nuolatinj ry$j naudodami technologijas.
Mokiniams priimtinas eksperimentavimas, vizualizavimas, demonstravimas bei
mokymosi aplinkos, kuriose integruojamos ir komunikavimo technologijos [4]. Tokiam
mokymuisi reikalingi nauji, aktyvaus mokymosi metodai.

Aktyvieji mokymosi metodai, kai taikomos IKT ir atsizvelgiama j besimokanciojo
individualias savybes, kai ugdomas kiirybiskumas ir savarankiskumas apibiidinami kaip
inovatyviis metodai [5]. Nors Borisova [6], apibrézdama inovatyvius metodus, akcentuoja
universiteto studenty mokymasi per tyrin¢jimus ir problemy sprendima, taciau pradinio
ugdymo organizavimo metodikoje [5] teigiama, kad tai néra specialiis ar ypatingi
metodai, bet metodai, jgalinantys konstruktyvy vaiko mokymasi ir tobuléjima. Siame
straipsnyje analizuojamas inovatyviy metody taikymas ugdant mokinius, todeél
inovatyviis metodai siejami su aktyviu mokymusi ir IKT taikymu.

Yra jvairiy metody, jgalinanciy aktyvy mokymasi, pvz., dalyvavimas diskusijose,
projektuose, minciy zemélapiy kirimas, kity kirybiniy wuzduoCiy atlikimas,
eksperimentavimas laboratorijose, besimokanciyjy bendradarbiavimas tarpusavyje ir kt.
Misraus mokymosi atveju, kai taikomi inovatyviis metodai, Sios veiklos arba dalis jy
perkeliamos ] virtualia erdve. Tai suteikia lankstumo ir galimybe mokytis pagal
individualius poreikius, ta¢iau mokytojui svarbu surasti tinkama pusiausvyrg tarp veikly,
atlickamy tradiciSkai klas¢je ir veikly, grindziamy inovatyviais metodais. Veiksniai,
kuriuos reikia jvertinti parenkant tinkamus metodus misriame mokymesi pateikti 1 pav.

[7]1.

Mokymosi veiklos (tvarkarastis) sinchroninés «— asinchroninés
Mokymosi stilius instruktuojamas «+——— > savarankiskas
Technologinis lygmuo virtualusis «———— - tradicinis
Dalyvavimas mokymosi veiklose individualus «———— grupinis

1 pav. Mokymosi metody sgveikos modelis [7]

Tinkamai parinkti inovatyviis metodai jgalina pakelti besimokanciyjy motyvacija ir
aktyvuma [3, 1]. Pazymétina, kad néra vieno universalaus sprendimo ir tai, kas tinka
vienam besimokanciajam, gali netikti kitam. Taigi ne tik metody parinkimas, bet ir
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mokiniy individualiy poreikiy jvertinimas jiems mokantis bei savalaikio grjztamojo rysio
suteikimas, jgalina sékmingg mokymasi virtualioje erdvéje [2, 1]. Sékminga mokymosi
veikla priklauso ir nuo tinkamai parinkty priemoniy tai veiklai atlikti.

Atlikus literatiiros analizg [8, 13, 14] bei debesy kompiuterijos priemoniy apzvalga,
galima teigti, kad yra didelé priemoniy jvairové inovatyviy mokymosi metody
realizacijai. Galima priemones skirstyti pagal paslaugas ir atliekamas funkcijas [7],
galima klasifikuoti pagal metodus ir mokymosi veiklas, kurios realizuojamos panaudojant
debesy kompiuterijos priemones [12]. Debesy kompiuterijos priemoniy jvairové jgalina
aktyvaus mokymosi veiklas realizuoti virtualioje erdvéje, priimant skirtingus sprendimus
ir mokymosi modelius [14]. Parenkant priemones, reikia jvertinti mokykly turimas
galimybes, t. y. naudoti tas priemones, kurios yra laisvai prieinamos (jeigu mokykla
neturi 1€y jsigyti mokamoms paslaugoms) ir nesudétingai naudojamos (nereikalauja
diegimo, nesudétingas valdymas), taciau jgalina kokybiskai atlikti norimas mokymosi
veiklas.

1.2 INOVATYVIU METODU REALIZAVIMA IGALINANTI VIRTUALI
MOKYMOSI APLINKA BEI JOS TINKAMUMO VERTINIMAS

Projektuojant virtualia mokymosi aplinka (toliau — VMA), jgalinanc€ig realizuoti
inovatyvius metodus, jvertinti naudotojy poreikiai: galimybé kurti kursg ir administruoti
kurso dalyvius, pateikti mokymosi medziagg ir jg tvarkyti, parengti uzduotis, organizuoti
apklausas, bendrauti ir bendradarbiauti, stebéti mokymosi procesa ir pazanga, fiksuoti
ivykius kalendoriuje, taip pat jvertintas aplinkos valdymo patogumas, minimalizmas,
lietuviy kalbos palaikymas, laisva prieiga (nemokama) [14].

Parinkus priemones, projektuota VMA. Panaudota mokymosi valdymo sistema
,Edmodo®, ji susieta su ,,Google* paskyra. | sistemg integruotas ,,Google* diskas bei
,Google Docs* dokumenty rengimo priemones. ,,Google* diskas jgalina iSplésti sistemos
funkcionaluma integruojant koncepcijy Zemélapio kiirimo priemong ,,Coggle* bei darbo
grupéje priemong :Realtime Board* (2 pav.)

Suprojektuota VMA jgalina organizuoti mokymosi procesa, taikant inovatyvius
metodus bei individualizuojant mokymasi. Standartizuoty priemoniy integravimas sudaro
galimybe vykdyti ir vertinti interaktyvias veiklas, mokymosi rezultatus stebéti vertinimo
ir pazangos stebéjimo priemonémis. Si aplinka yra skirta misraus mokymosi
realizavimui, kai mokomasi klaséje ir dalis veikly atlieckamos mokiniams patogiu metu ir
patogioje vietoje. Parengti mokymosi Sioje VMA scenarijai.
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2 pav. VMA struktiira

Suprojektuotos aplinkos tinkamumui nustatyti buvo atliktas tyrimas. Jo metu VMA
pristatyta mokyklose ir pateikta mokymosi veikloms organizuoti. Tyrime dalyvavo
pradiniy, gimnaziniy ir profesinio mokymo klasiy mokiniai (i§ viso 33) bei jy mokytojai.
Tyrimas vykdytas 2017 m. geguzés ménesj, per kurj besimokantieji atliko mokytojy
paskirtas uzduotis ir mokeési klasése bei virtualioje aplinkoje pagal parengta scenarijy.

Pasibaigus bandomajam laikotarpiui, atlikta apklausa, klausimyng su uzdaro tipo
klausimais pateikiant mokiniams internete.

Remiantis tyrimo dalyviy atsakymais, 79% respondenty mokési virtualiai pirma
karta, kiti (21%) teigé, kad jau buvo mokesi anksCiau. 94% apklaustyjy mokymosi
veiklas virtualioje aplinkoje vertino teigiamai (40% tyrimo dalyviy paZyméjo, kad
mokytis VMA labai patiko, 54% - kad patiko), 6% apklaustyjy teigé, kad toks mokymasis
nepatiko.

Kas Jums patiko virtualioje aplinkoje ,,Edmodo“?
Galiu pasiekti mokymosi

medziaga internetu e
Uzduotys ir priemonés
CHotys T PTIemones
pateikiamos vienoje vietoje
-30 Area
Daug skirtingy ir jJdomiy [Potrvea
e
mokymosi veikly
Galima mokytis namuose
e
patogiu laiku
Idomu mokytis, nes talkomos
informacinés technologijos N
0% 20% 40% 60% 80% 100%

3 pav. Respondenty atsakymy j klausimg ,,Kas patiko virtualioje aplinkoje ,,Edmodo”?”
pasiskirstymas (procentais)
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3 paveiksle pateikta diagrama su atsakymy j klausimg, kas patiko virtualioje
aplinkoje ,,Edmodo®, pasiskirstymu (procentais).

Daugiausiai respondenty pazymejo, kad patiko, jog mokymosi medziaga pasiekiama
internete (88%) ir kad jdomu, kai taikomos IKT (67%).

Remiantis tyrimo dalyviy atsakymais, medziagg geriausiai jsisavinti jiems padéjo
interaktyvus mokymosi turinys ir daugialypémis terpémis pateikta mokymosi medziaga:
vaizdo jraSus pazyméjo 89% respondentai, interaktyviosiomis priemonémis pateikta
mokymosi turinj teigiamai vertino 58%, skaidres — 40%, nuorodas j informacijos Saltinius
ir teksting medziagg — 27%.

Mokimosi veikly ir metody vertinimas pateiktas 4 paveiksle.

Kaip vertinate atlikas mokymosi veiklas ir

metodus?
Minciy zemélapiai 28 3.1
Interaktyvis testai 14 13 4.2
Projektai 14 15 3.8
Bendradarbiavimas su klasés draugais 25 6. . W

0 5 10 15 20 25 30 35

M labai gerai M gerai blogai labai blogai M neturiu nuomonés

4 pav. Respondenty atsakymy i klausima “Kaip vertinate mokymosi veiklas ir metodus?”
pasiskirstymas (vnt.)

Respondentai geriausiai jvertino min¢iy zemélapio kiirimo ir bendradarbiavimo su
klasés draugais veiklas (labai gerai ir gerai pazymejo po 31 dalyvy, i$ jy 28 labai gerai
vertino min¢iy Zemelapio kiirimg ir 25 — bendradarbiavimo veiklg). Teigiamai
respondentai vertino ir interaktyvius testus (27 respondentai) bei projektus (29
respondentai), taciau i§ jy pusé zyméjo labai gerai ir kita pusé — gerai. Daugiausiai
neigiamy atsakymy buvo prie interaktyviy testy: blogai vertino 4 respondentai, labai
blogai — 2 (4 pav.).

I klausima, kuris mokymosi metodas labiausiai patiko, tyrimo dalyviy atsakymai
pasiskirsté taip: miSry mokymasi pazyméjo 52%, tik virtualy — 33%, miSraus mokymosi
metoda, kai taikomas apverstos klasés modelis, teigiamai vertino 9 % dalyviy, tik
tradicinj — 6%.

Tyrimo dalyviy buvo klausiama, kuo jie noréty papildyti aplinka. 90% apklaustyjy
teigé, kad aplinkoje reikalinga naudojimo instrukcija. Galimybés bendrauti sinchroniskai
pokalbiy kambariuose pasigedo 70% apklaustyjy, 15% pazyméjo, kad reikalinga vaizdo
konferencija, 12% teige, kad reikalingi pamoky vaizdo jrasai ir 12% Zyméjo jgyjamy
kompetencijy aprasa.

Remiantis tyrimo dalyviy atsakymais, galima teigti, kad aktyvus mokymasis jiems
patiko ir toliau noréty ji testi 94% respondenty, tik 3% apklausos dalyviy teigé, kad tokio
mokymosi nenoréty.

Apibendrinant tyrimo rezultatus, galima teigti, kad debesy kompiuterijos
priemonémis grista virtuali mokymosi aplinka jgalino realizuoti inovatyvius metodus, ir
daugumos tyrime dalyvavusiy mokiniy buvo jvertinta palankiai.

Ateityje tikslinga jvertinti tyrimo dalyviy iSsakytus pageidavimus ir aplinka
patobulinti, integruojant daugiau elementy.
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ISVADOS

Inovatyvieji metodai siejami su aktyviomis mokymosi veiklomis ir IKT taikymu. Jy
taikymas jgalina konstruktyvy mokinio mokymasi, skatinant savarankiSky sprendimy
priémimg. Aktyviy mokymosi veikly perkélimas j virtualia erdve suteikia daugiau
lankstumo ir galimybe mokytis pagal individualius poreikius. Mokymosi sékme
virtualioje erdveje priklauso ir nuo tinkamai parinkty priemoniy, ir nuo savalaikio
griztamojo rysio, jvertinant kiekvieno besimokanciojo poreikius.

Debesy kompiuterijos priemoniy jvairove jgalina tinkamy priemoniy parinkima,
realizuojant inovatyvias mokymosi veiklas. Virtuali mokymosi aplinka suprojektuota
integruojant debesy kompiuterijos priemones taip, kad aplinka tenkinty jai keliamus
reikalavimus ir jgalinty inovatyviy mokymosi metody realizavimg. Siekiant jvertinti
aplinkos tinkamumg, buvo atliktas tyrimas. Remiantis tyrimo rezultatais, galima teigti,
kad debesy kompiuterijos priemonémis grista mokymosi aplinka jgalino realizuoti
inovatyvias mokymosi veiklas. 94% tyrimo dalyviy teigé, kad ir toliau noréty virtualaus
mokymosi ugdymo procese.
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CLOUD COMPUTING TOOLS APPLIANCE TO IMPLEMENT AN
INNOVATIVE LEARNING METHODS

Edvinas Povilaitis, Vitalija Jakstiene

Cloud computing tools provide the variety of services which allows transferring learning
activities to the virtual environment. Alignment of learning in the virtual environment and
traditional learning provides more flexibility, independence, increase learner activity, provide
more opportunities to meet individual needs. Application of innovative learning methods is very
relevant in today‘s schools. Article analyze what are the possibilities for innovative learning
methods realization through cloud computing tools and which virtual environment is the most
suitable for the innovative learning methods realization. The article consists of two parts: after
examination of innovative learning method‘s and cloud computing tool‘s possibilities to
implement them, the virtual learning environment based on cloud computing tools is presented.
This environment enables the realization of innovative learning methods. Also, results of
conducted research on innovative learning environment relevance are presented.
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