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Pratarme

Svietimas suvokiamas kaip visuomenés gerovés kirimo pagrindas, todél Svietimo kokybé bei jos
uZtikrinimas yra daugelio aliy diskusijy objektas ir prioritetas. Svietimo kokybeé priklauso nuo sekmingo
novatorisky, informacinémis ir komunikacinémis technologijomis (IKT) grindZiamy mokymosi metody
naudojimo. IKT naudojimas ugdymo procese ne tik suteikia plaCias galimybes, bet reikalauja i$ pedagogo
kasdienio efektyvaus laiko planavimo, metodinés medzZiagos kirimo bei kaupimo ir naujy strategijy,
skatinanciy moksleiviy mokymasi, realizavimo. Vienas i$ svarbiausiy informaciniy ir komunikaciniy tiksly
yra siekimas palengvinti Zmoniy darbg, mokyma, mokymasi, suteikti kasdieniniam gyvenimui daugiau
dziaugsmo bei praplésti Zmogaus galimybes. Naujos technologijos atsiranda tiek besimokanciyjy, tiek
mokytojy bei déstytojy kasdienybéje, todeél Svietimo sektoriuje dirbantys asmenys turi ne tik iSmanyti
naujausias tendencijas, bet ir Zinoti, kaip efektyviai suteikti naujy Ziniy bei jgtdZiy kitiems.

Tarptautiné konferencija ,PaZangios mokymosi technologijos - ALTA'2014% skatinanti tarptautinj
bendradarbiavima, Lietuvos mokslo plétra bei mokslinius rysius, yra organizuojama didZiausio technikos
universiteto Baltijos Salyse - Kauno technologijos universiteto.

Konferencijoje mokslininkai, studijy ekspertai, valstybés ir Svietimo institucijy atstovai i$ jvairiy
Saliy pristato naujus IKT gristus pedagoginius sprendimus, skirtus Svietimo sistemai. PraneSimuose
analizuojamas pazangiy mokymosi technologijy taikymas mokymosi procese, tiriamos galimos jy plétros
perspektyvos Lietuvoje bei uZsienyje.

Konferencijos dalyviai iSreiskia nuomone bendrose diskusijose apie bendravimo nauda, verslo ir mokslo
bendradarbiavimo galimybes, Svietimo pokycius bei mokymosi technologijas, ypac daug démesio skirdami
mokslo paZangai, technologijoms bei kitoms vieSoms ir priva¢ioms iniciatyvoms, kuriomis siekiama
skatinti IKT naudojima, mazinti klidtis Svietime ir atrasti daugiau lanksciy bei kiirybisky mokymosi bady.

Dr. Danguolé Rutkauskiené
Kauno technologijos universiteto docenté
Nacionalinés distancinio mokymo asociacijos prezidenté



Preface

Education is perceived as grounds of welfare, so the quality of education and its ensuring is the priority and
subject of discussion in many countries. The quality of education depends on the successful development
of innovative information and communication technology (ICT) based learning methods. The use of ICT in
the educational process not only provides wide opportunities, but also requires an effective teacher’s daily
time management skills and the development of methodological materials and new strategies to promote
student learning. One of the most important information and communication objectives are to facilitate
the pursuit of the people’s work, teaching and learning, providing more joy to the daily lives and extend
human capabilities. New technology evolves learners and teachers in their daily life and those who work in
the education sector should not only be aware of the latest trends, but also should know how to effectively
bring new knowledge and skills to others.

International Conference “Advanced Learning Technologies - ALTA'2014" is hosted by the biggest technical
university in the Baltic States - Kaunas University of Technology. The conference aims - to promote
international cooperation in the development of Lithuanian science and scientific relations.

Scientists, study experts, representatives from state and educational institutions in different countries
presents a new ICT based pedagogical solutions for education. The papers analyse advanced learning
technologies in the learning process, analysis of possible prospects for their development in Lithuania and
abroad.

Conference participants expressed their views in public debate about the benefits of communication,
business and scientific collaboration, changes in education and learning technology, devoting particular
attention to the progress of science, technology, and other initiatives aimed at promoting the use of ICT to
reduce barriers to education and to find more flexible and creative ways of learning.

Dr. Danguolé Rutkauskiené
Associated professor at Kaunas University of technology
The President of National Association of Distance Education
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ABSTRACT. It is a common idea that successful video games provide the following properties; addictive, entertaining, easy to
learn but slow to master, and customizable. The gameplay quality testing of video games should consider these aspects and
ensure that they are accomplished. This study aimed to create a practical framework for gameplay testing. The framework is
constructed by enhancing the existing theories and mapping them into practical methods. Heuristics are gathered from past
researches about the subject and merged together by sorting out and updating the existing heuristics directly related ones to video
gaming. The updated heuristics are then converted into a checklist for practical usage as a list of tips needed for a good gameplay
design. Surveys and algorithms were developed in this study for computing game test related statistics and evaluation methods.
The proposed framework was applied on different cases to evaluate the game design phase of a browser game developed by the
researcher. Data were collected from three groups of students of different ages by testing the framework on this game. The results
were used to improve the proposed techniques and evaluation ideas. In the light of the results, solid ideas were developed about
the game design process. The feedback obtained helped to improve the gameplay of the game. The study also provided some tips
that are needed for a good gameplay design.

Keywords: Game Design, Gameplay, Playability, Flow Theory.

Introduction

Video games have become a huge industry and this fast growing industry is playing an important role in
the entertainment business with many highly competitive dimensions. Intense competition in the global
business world highlighted the increasing importance of quality. History of video games includes several
crashes brought on largely by poor quality video games in the market. Today, companies invest a lot of
money in their games, and therefore they cannot afford a failure in the market. Thus, game testing is
becoming more and more important issue in the gaming industry. As a result, the game testing job is seen
as one of the most vital aspect of developing games.

Game development process includes both technical and artistic aspects which are to be taken separately
yet synchronized. For the game development; the aim is to make players have fun out of the game. A
successful video game should provide features such as; addictive, easy to learn but slow to master,
replayable, customizable and put the players in a vivid mood. In order to have these features in the games,
the gameplay should be designed and tested with a fun oriented quality testing methodology.

There is no single solid solution for gameplay testing because of the vast variety of video game types.
However, there are common heuristics that can be used with most genres and can be adapted to each
game. The area to apply these heuristics and methods is the “gameplay”. Gameplay is the user experience
during a video game. The elements that create a gameplay are; the visual, physical and audio feedbacks to
the user, the mood change experiences, the rules of the game, the challenges in the game and interactions
with other players or Al (Artificial Intelligence). Current methods in this area are either simple or not
public. The simple ones are examples of few academic researches and they are mostly speaking in terms
of theories and they suggest general ideas, not practical steps. On the other hand, professional game
companies are using their own gameplay testing methods but those methods are not public because they
have commercial value.

The academic researches which are found in the literature are commonly based on Nielsen'’s “Ten Usability
Heuristics” [1]. This work is not directly related to video games but it proposes intersecting ideas which
can be applied to a video game design. The works of Federoff [2] and Caplan, Desurvire, Toth [3] are based
on this idea. Since video game industry is a rapidly developing industry, updates are required even on the
latest works which are dated approximately 7 years ago.

This study aimed to take a step into creating a practical framework for gameplay quality testing to evaluate
and enhance entertainment factor in video games. The framework was constructed by enhancing the
existing theories and mapping them into practical methods. In order to construct an updated method of
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evaluation; popular and updated articles were examined in this study. The updated heuristics were then
converted into a checklist for practical usage. Surveys and algorithms were developed in this study for
computing game test related statistics and evaluation methods by sorting out and updating the existing
heuristics. The framework provides a heuristic checklist as a list of tips needed for a good gameplay design,
helping the developers even in design phase. The proposed framework was applied on different cases to
evaluate the game design phase of a browser game developed by the researcher. The feedback obtained
helped to improve the gameplay of the game.

1. REVIEW OF LITERATURE

1.1. Flow Concept

Flow Theory is proposed by psychologist Mihaly Csikszentmihalyi and dates back to 1980s. It is a definition
for quality measurement of human experiences such as games, hobbies, entertainment. In basic, Flow
Theory states that if the person is in a mental state where he or she is fully immersed in the activity with
full involvement and success, then the level of enjoyment is high. The Flow can be visualized as the rate
between the challenge and the abilities performed during the activity as in the Figure1. If challenge is too
much, the person can go into an anxious state. On the other hand, if the challenge factor is low according
to person’s abilities, the activity becomes boring. A balance between these will provide the person to be in
“Flow".

Challenge

Flow
Frustration

Boredom

Figure 1. Basic Figure of Flow. Figure adapted from [4].

The components of a Flow producing activity can be summarized as [4],[5],[6]:
o Personis up to the activity.

« Personis able to concentrate.

o The activity has clear goals.

o The activity has direct feedback.

« Person feels that he or she is in control.

o Person’'s worries and concerns disappear.

» Person'’s subjective experience of time is altered.

As the Flow Theory claims that, doing an activity, it is important for the person not to be bored or not to
be challenged too much. Therefore, Fun Theory tries to make the activities more attractive. It is possible
to make people do some activities that they normally don't even bother to do, with an enthusiasm. As
the “piano staircase” project from [7] illustrates, people may choose the harder way to do something just
because it is funnier. In the piano staircase project, every stair is designed as a real piano button, giving
a note tone as people step on it. Meanwhile, there is an escalator by the stairs. Normally people choose to
take the escalators, but just out of curiosity and the fun factor, the stairs are used twice as much as before.
Therefore, the fun theory emphasized that “Fun can obviously change the behavior for better”. Another
example is to illustrate the rate of change in the usage of trash bins. Normally people do not always use
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the trash bins, they rather choose to throw their trashes away. However a different type of bin is designed
to take the attention of people. As a trash is thrown into the bin, a voice simulating the fall of an object
from a height is heard. Whenever a person throws a trash this gets the attention of the others as well, and
they want to try it. At the end of the day, it is observed that the trash bin has 71 kg of trash, which is 41 kg
more than the usual.

1.2. Core Game Types

In their study, Amory, Naicker, Vincent, & Adams examined four different games representing four different
game types such as: strategy, shoot-em-up, simulation, and adventure [8]. It is for sure; developers can
extend the existing game types, or implement new ones. In this study common game types are listed as
in Table 2-1 with their characteristic properties. Additionally, there are other elements such as the gaming
platform, target audience that will affect the target game design'’s properties of interest. The ones given in
the table are the common characteristics. For the actual game test, specific characteristics dependent to
game’s system or subgenre must be added.

TABLE 1. AN EXAMPLE SET OF PROPERTIES FOUND IN COMMON GAME TYPES

aa)] =
= o~ »
B B =
en o = = 2 L
2 2 S L = N
g g 5 = g =
7 7 . < 2 &
Interaction via User Interface X X X
Player controls many objects X X
Player controls avatar X X
Reflexes X X X
Exploration X X
Fixed Scene X X

According to the target game type, polls and evaluations will differ. Each game genre has its own key
elements and interests. Some heuristics will never work with certain game types.

1.2. Game Phases

For focusing the tests, gameplay is divided into phases and categorized into genres. Within this study
common phases of games are explained in the following paragraphs with design tips.

o Learning Phase: This might be the most critical phase since it is the orientation of the player into the
game’s rules and controls. Player should be able to grasp the logic of the game without background
information, or a user manual. Otherwise, it will cause an unnatural experience and it will be hard to
maintain the flow. The learning phase should be as natural as it can be. If you need to teach the rules,
the best way is to blend the teaching into the game and leaving some of the features to be discovered
by the player. A developer telling tester what to do is never a good idea for gameplay testing. The
participant should figure it out without help. You will not be present with every player when your game
is distributed.

« Playing Phase: Playing phase is where player uses all the main rules and controls of the game. This
phase starts when all the tutorial levels are done. This is also the stage that you will be telling your
game’s story to the player. The story should start to unfold. Additionally, you will start getting feedbacks
about your story after this test.

o Mastering Phase: When player is oriented into the game controls and rules, the game should produce
challenges in order to maintain the flow. You will get detailed feedbacks about your game controls and
abilities. Game balancing and economics will be calculated mostly in this phase.
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2. THE STUDY
2.1. The purpose

The purpose of the study was to find an answer to the research question stated as: “What are the implicit
heuristics in game design for providing the players a desired “flow” experience?”. While finding an answer
to the research question this study aimed to create a practical framework for gameplay testing.

2.2. Proposed Practical Framework for Gameplay Quality Testing

This study aims to take a step into creating a practical framework for gameplay quality testing to evaluate
and enhance entertainment factor in video games. The focus will be maintaining the Flow in the gameplay.
In addition to the testing templates, a tool to gather numerical information to be used with these tests will
be designed and implemented. A general view of game testing steps can be visualized as below in Figure2.:

4 ™
Surveys

Design game rules & mechanics

Define the heuristics valid for the | Evaluate Results I

Prepare the surveys according to h 4
heuristics
\. J
o _J Survey
f Results

[ Test the game ]
, oA

START
The Game

{ Improve the Game ]7

[ Implement a simple but complete ]

Figure 2. Game testing framework.

The listed heuristics are valid for most game types. Some of them are specific to games where the player
controls a character, i.e. an avatar. The heuristics are the key points that the designer team should ask
themselves at the first place and then to the players after. The development of fun can be built around these
key points.

Game genre is an important concept that will shape the key points to be considered in testing. Definitions
for core game types will be given with the important heuristics pointed out for each of them. There is no
single survey or step by step template for gameplay testing. That's because for every different type of
game, different kinds of issues are important. This study helped to construct a guideline covering most
popular game genres and common issues.

Statistic gathering tool will help staff to keep track of numerical data from the tester’s performances. The
statistics will be such as; player’s time spent when stuck in a level, duration for player give up/solve a puzzle.
The tool will be used with embedded commands in the game software. Message declaration enforcement
method in developmental aspect oriented design is going to be used in order to inject testing functions
into the game executable. These functions are going to be values and triggers about the gameplay. For
example, a trigger will be activated when a player reaches a puzzle and another when player solves the
puzzle. An outer program will gather these messages and evaluate them as the puzzle's duration. More
functionality will be achieved with a customizable messaging system.
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2.3. Gameplay Testing Heuristics and Description

The following groups of heuristics will be the main questions to be answered during the gameplay testing.
These ideas are prepared for expanding Nielsen’s “Ten Usability Heuristics” on the subject of video games
[9]. The heuristics are compiled from the works of [3],[2] and updated with research [10], [11], [12]. On
today's video games and recent columns about video games. The verification of these ideas is made by
mapping them to Nielsen's heuristics. The survey of this study is prepared to answer the achievement of
these ideas. To evaluate the test results, they should be clearly understood. Also, a checklist is provided
in the appendix of this report, in order to see clearly that the required heuristics are achieved in a target
game design. These heuristics are also mapped to a checklist which is named as Heuristic Checklist.. This
checklist was developed in this study to determine the attributes of a good game. These attributes were
then obtained and listed by using this checklist for evaluation of different parts of a game. In this study it
is accepted that a game consists of three parts such as: Game interface, game mechanics, gameplay, and
game story.

Game Interface

The main purpose of the game interface is to make the game controls abstract and natural in order
to smoothly connect the player to the game world and keep the player informed about the game. The
attributes of a good quality game interface are listed as follows according to the evaluation results by
Heuristic Checklist. Firstly, they should be easy to learn. If players are able to start a new game right
after launching the game and get started by the tutorials by themselves, which means the game achieved
this goal. Secondly, a good quality interface should be as discreet as possible. It should be minimalist yet
useful. It should provide consistency in control, typography, layout, colors and sounds. Harmony with the
game itself is required; player should feel that the interface is part of the game world. Other important
attributes are that the interface should be customizable; a certain level of complexity brings up personal
choices. Interface should be fast with immediate feedbacks even for unavailable actions; an interface with
delayed responds is a vast mood killer.. That idea is mapped by the 7th heuristic of Nielsen: “Flexibility and
efficiency of use”.

Game Mechanics

Heuristics in the game mechanics group are the art of hiding the software underneath the game. The
attributes of a good quality game mechanics are listed as follows according to the evaluation results by
Heuristic Checklist. Software is a mode based mechanism; however a game world should give a modeless
feeling. Loading times and out of game menu times are negative durations for flow and they should be
reduced. Similarly, Al behavior in the game should be hiding its modes and be as smooth as possible while
making decisions. Al should also act in reasonable conditions as a human expects and additionally should
give the feeling of fairness. The idea maps to prerequisites of the Csikszentmihalyi's Flow Theory and
Nielsen's 2nd heuristic: “Match between the system and the real world”.

If the target game supports multiplayer modes, the process of creating a multi-user game should be quick
and easy. The game should do all the routine works and let the player connect in a few steps. For custom
systems, game should supply varying visual quality settings in order to work properly in lesser systems.
Again, this setting process should be shortened with automatic assistance in performance setting. This
idea maps to Nielsen’s 7th heuristic: “Flexibility and efficiency of use”.

Gameplay

The rules and abilities of the game construct the basics of gameplay. The attributes of a good quality
gameplay are listed as follows according to the evaluation results by Heuristic Checklist. The gameplay
should include multiple small tasks that lead to a main goal. Both the small tasks and the main goal should
be clear and presented early in the game. The tasks and strategies to reach to main goal should be varying;
player would be able to think about different strategies which are balanced. These conditions will provide
the two aspects of the Csikszentmihalyi's Flow Theory; “The activity has clear goals” and “Person feels that
he or she is in control”.

The warm up of the gameplay starts usually with small hints and a tutorial. The tutorial should be
interesting and blended with the story. Player is taught skills right before the new skill is needed. By
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showing new abilities evenly distributed through the game, a varying activity and award flow will be
maintained, minimizing the fatigue and boredom. Challenges for earning abilities, cut scenes or such
rewards should be positive experiences, not a repetitive torment. Game should prevent the same mistake
to happen repeatedly. The learning phase is based on Nielsen’s 10th heuristic: “Help and documentation”.
As the game progress, player will get used to controls and will have the need for challenges to master the
abilities. These conditions will satisfy the 3rd heuristic of Nielsen: “User Control and Freedom”. Varying
difficulty levels will provide that. In the unfolding story, there should be surprising events and discoveries
to keep the play interesting. The challenges and the mastering phase support the Flow as the idea satisfies
the two conditions; “Person is up to the activity” and “Person’s subjective experience of time is altered” as
Csikszentmihalyi states.

Game Story

Game story should put the player into flow starting from the game’s package cover. The attributes of a good
quality game story are listed as follows according to the evaluation results by Heuristic Checklist. Game
story should promise an interesting storyline from the beginning. In order to achieve that, the game world
should give a sense of living. Players should feel that world is going on while their character is around or
not. If players are thinking about what will happen next, they feel anger, fear, reward or punishment then it
means that they are going into the flow zone. By putting the player into an alternative world, the “Person’s
worries and concerns disappear” condition of the Csikszentmihalyi's Flow Theory is achieved. Again, the
control feeling is important as players’ choices affect the storyline in a fair and consistent way. If the player
character and important non player characters have deep personalities it will be easier to create a realistic
world.

2.4. Preparing the Test Version of a Game

The following are the steps for creating an ideal test version of any game. No game will be complete
in testing phase, but you need to complete the prototypes for the testing levels. The followings are the
required elements for the testable version of a game.

Isolate Technical Bugs

As the 5th heuristic: “Error Prevention” of Nielsen points out; Even the test version of your game should
be bug free [9]. In order to achieve this, a technical gameplay testing should be done before testing the
fun aspect. Major glitches, crashes, slow performance, high amount of unfinished / placeholder artwork,
lack of sound and such other elements that distract players should be removed in the “fun testing” phase.
These distractions will keep the player busy and the desired gameplay will be clouded for them. A rigid
gameplay is a requirement for the flow state, which will result the fun we are looking for. Besides the
technical integrity, artistic completeness feeling should be provided for some level. Of course you will need
to use some place holder art for visuals, sound effects and music. Just try to keep them as close to the
finished product. Even there are erroneous sections in the game, error handling should be done in order to
get player back to game in a safe state without restarting the game. And this should be done as smoothly
as it can be. This idea is supported by the Nielsen's 10th heuristic: “Help users recognize, diagnose, and
recover from errors”.

Design the Test Levels

As mentioned under Game Phases, there are three key game phases as compiled from the studies [10] and
[12]. Each phase should be tested separately and consecutively for creating the whole game experience.

Tutorial Level: This level is important to orient the testers. This will be the where the player will learn the
game controls, abilities, rules and the aim of the game. From the execution of the game software the player
is faced with the initial menu. You will begin to give feedbacks and help tips to open the first level and start
playing. Teaching the game can be done in various ways. You can provide a pre-recorded section of the
game; show text based tips, or put a character to tell the player what to do for the first steps. However you
do, be sure to have it in a way. And also, provide a friendly environment for this level. Do not put challenges
in front of the player yet. Bring up motivating exercises for getting used to the controls. Be careful not to
bore the player with over exercising with easy repetitive actions.
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Playing Level: This level is where the player has learns all the basic controls and abilities. The experience
in this phase will be dominant for the most of the game. You will be observing how the participant masters
her/his skills. You can slightly include challenges in the level. Force the player to use varying abilities and
actions. Your mission is to make the player use most of the controls and abilities of the game. Do not forget
to put scenes that tell your scenario. Your story will be evaluated in this phase.

Mastering Level: This level is functional at the later steps of the tests. Once you need to complete the
improvements on the “Playing Level”. Here, the player is expected to have full control of the game'’s controls
and abilities. With harder challenges, you will test the game’s addiction level and replayability. This section
is mostly preferred by the “hardcore gamer” type of participants. Make sure your game economics are
visible and varying enough to evaluate.

3. METHODOLOGY AND PROCEDURES

Qualitative research methodology was utilized in this study. Qualitative research design is a research
method used extensively by scientists and researchers studying human behavior and preferences. Human
behavior is not well captured by quantitative methods. Qualitative methods are more helpful to study the
variations of complex, human behavior in context. By using qualitative methods you can enrich research
results with people’s words and actions.

3.1. Data collection instruments

Two instruments were developed for data collection purpose.
Gamer Profile Survey

This survey includes questions to collect data about gamers to learn about each tester’s profile on video
gaming. User profile will affect the test result’s ratio of interest to the targeted gameplay experience. As
the profile matches the targeted audience of the game, it will become more important.

The Game Experience Survey

The second survey titled as Game Experience Questionnaire includes questions about the participants
experience about the game. This survey includes questions under 4 domain (Game Interface, Game
Mechanics, Gameplay, Game story ) likert type The results will be inspected and refined in order to make
direct propositions about enhancing the game. Likert type scale (1-5) Strongly Disagree(SD)- Strongly
Agree(SA).

The questions were gathered and compiled from three sources. [3] and [2] are the ones explained in the
previous Gameplay Testing Heuristics section. They are common ideas but they are not updated for today’s
video games. For that reason, articles of [10], [11], [12] from a third source, a game developer community
web site called Gamasutra are used for enhancing and updating the questions. There are over fifty questions
in the proposed question pool. The questions are divided in four main categories:

1. Game Interface: The user interface issues. Game feedbacks to player and input methods.
2. Game Mechanics: The software performance of the game.

3. Gameplay: The design of the game. Rules, awards, flow.
4

Story: For the long lasting entertainment aspect of the game.

4. APPLYING THE PROPOSED FRAMEWORK

Qualitative research methodology was utilized in this study. Qualitative research design is a research
method used extensively by scientists and researchers studying human behavior and preferences. Human
behavior is not well captured by quantitative methods. Qualitative methods are more helpful to study the
variations of complex, human behavior in context. By using qualitative methods you can enrich research
results with people’s words and actions.
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4.1. The Game

The compiled survey and evaluation methods are tested on a browser game. The name of the game is
Sanal Labirent (Virtual Maze). It is a Silverlight based puzzle game where players race against time to find
and route a path from left to right. A non player character enters a 5x5 grid of routers with randomly broken
connections between. Player has the ability to rotate the routers for 90 degrees by clicking on them. When
the NPC (Non-player Character) reaches a router, it continues to walk into the router’s direction. If NPC
walks on a broken link or out of the grid, the level is lost and it is started again. When the NPC reaches
to the green node at the right, the level is won. There are different challenges in the preceding levels. The
second level includes a key placed on a random router and it has to be grabbed before finishing the level.
On the third level, the challenge is that the roads brake as the NPC walks on them, so they cannot go back
and the maze must be solved in one go. Game provides information pages before each level. They are static
pages with pictures and text explaining the rules of the game. There is a simple menu to start the game at
first level and it does not have a saving system except that when player loses a level, game starts from the
beginning of that level, not from the whole beginning. Visuals, sound effects and music are intended to be
designed for an age group of 10-13. Game does not include a scoring system. Figure 3 is a screenshot of
the game “Sanal Labirent”. Player is playing the second level, trying to reach to the key. The router before
the finishing node is locked.

Figure 3. A screenshot from the “Sanal Labirent”.

4.2. Participants

In this study data collected from three groups of students whose ages are varying from 7 to 13 from
different schools. The first group was constructed by 10 children. The second group was constructed by 29
students and third group was 10 students.

In the first step of the tests, a survey was done for distinguishing the player profiles. Since the players were
chosen as a narrow group, this survey included basic questions. Another useful approach is the “snowball
sampling” as defined by [13]. The participants for the first step of the tests were found by starting a chain
of e-mails in order to attract participants. The chain was started from a student in the target audience and
he was asked to spread the message among his friends. Ten participants were achieved in a short time
of one day. 60% of the participants indicated that they play video games more than once in a week. This
value is mapped to the “casual gamer” category among the general gamer profiles, which was the game's
target audience. There were not any participants who played games every day, meaning we did not have
any one in the “hardcore gamer” category. The rest (40%) of the participants were distributed almost evenly
in the remaining categories, which will be helping us to get feedback from the lightly experienced players.
Since the participants were chosen with ages varying from 7 to 13, their gamin experience was limited to a
maximum of 10 years. And it turned out to be an almost even distribution between gaming experience for
half of their life span (60%) and since they were born (40%). Considering the ages of the participants, this
situation indicates that all of them have more or less familiarity with video games.

As stated before, the age group of the participants is varying from 7 to 13. Since the tests were done with
children, it is guessed that consistent results will be hard to achieve. They can easily be distracted during
the “boring” survey filling process after playing the game.
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4.3. Data Collection procedure

The answers to the questions are values varying from 1 to 5. The values indicate that a heuristic is achieved
as the value is higher. These numerical results are collected in spread sheets and evaluated per question
and evaluated per category of questions.

Only after running the reliability tests on the results, they are put into consideration. The results with
reliability scores under the expected score are ignored. If there are so many results with low reliability a
redesign of the test level and the survey is required.

A total score is calculated for each question by taking the average of the reliable answers. A total category
average is calculated by taking the average of the each question’s total score in related category. And
lastly, a total game score is calculated by taking the average of all answers.

The gameplay survey is the main focusing point of this experiment. It includes questions for scoring the
satisfaction of the heuristics and it is done after participants played the target game. Scoring was given by
assigning points from 1 to 5 to each question. Copies of the surveys are included in the appendices section
of this report.

Surveys were prepared and served as an online form. All participants did the test in their own homes and
filled up the survey without any personal technical guidance. All instructions about the test were given by
text at the beginning.

5. RESULTS
5.1. Results about the test itself

In some of the answers, questions after a certain point were left empty. This shows that some kids got
bored and stopped answering after a certain time and even one of them started to give all 1 points which
is the lowest answer for the questions, sabotaging the survey. Practically, 40% of the participants couldn't
stand until the end of the test. This can be related directly to their age group, since a similar survey was
done to an adult group with full answers given. Participants could have issues to understand the questions
in the way they were meant.

5.2. First wave of results about the game experience

In order to link the qualitative and quantitative data, a multi-wave approach was taken as defined by [13].
Surveys are conducted in parallel with continuous development of the game design. The first survey wave
was aimed to point out the major flaws in the game design and after taking it into consideration, game was
improved and another wave of surveys were conducted. The preceding waves lead to minor revisions in
order to polish the game further.

First, scores for each heuristics were calculated by taking average of all participants’ answers to each
heuristic. The empty answers were not counted. Then, the average of the scores for all heuristics was
taken. That gave us the overall score of the game, which was 3.3 out of 5. This score indicated that the
game satisfies most expectations but have parts that can be improved.

Then, the heuristics with lowest average scores were examined. The lowest scored heuristics were the
“Player was given rewards” with a score of 2.13 (over 5) and “Player’s success was awarded fairly” with a
score of 2.33 (over 5). Interestingly, the two lowest heuristics were each other’s validation questions. This
means that they share common characteristics and having similar scores show that participants answered
the survey honestly and validly.

In the subject of the improvement, a scoring system was proposed to give player the feeling of “reward”.
Since this game is a race against time, the scoring can be calculated by subtracting the time spent from
a constant score and getting a higher score by completing the level in a short time. Another unsatisfied
heuristic was the “Game activities were varied and pacing enough to keep player fatigue minimized” with a
score of 2.75 (over 5). The score was little under the average, and some comments (4 out of 10) supported
that the player abilities are not varying enough and game can get a bit repetitive and the levels are too
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similar. In the long plan, a change in the themes of the levels is planned. The change can be made visually
by changing the background and the road sprites.

A positive feedback is that the last level, where players are challenged with the unstable roads which break
apart as the characters walk on them. Thus, the player has one shot to do the decisions, plan the path and
set the routers. This was a stress period created intentionally to create a peek point in the game. The 50%
feedback that agreed on this showed that we are in the right direction. Another serious looking problem is
that the music is annoying. The game music is made of short looped, fast rhythmic samples and it has a
higher volume according to the sound effects. The plan is to lower the music and slow its tempo.

5.3. Improvements on the game after the first wave

According to the results of the first wave there were a couple of improvements on the game. The music’s
volume was turned down and its tempo was slowed because it was found annoying. A timer is placed on
the game interface which creates a sense of pressure to create excitement and the time left on the end of
the level was calculated into a score to give player a feedback for achievement.

5.4. Second wave of results about the game experience

After making improvements on the game in the light of the feedback in the first wave, a second wave of
tests were executed. This time with more participants of 29 a more detailed result was acquired. Most
negative comments were about the lack of story in the game. Since the game is actually a small part of
larger interactive software, this was expected. However, a plan for an intro in the next version of the game
was made. 6 out of 18 girls participated in the tests indicated that they liked the girl character in the game.
It is an interesting result that without any guidance or mentioning 1/3 of girls got the same idea worth
for indicating. A tip can be concluded that having the same gender as the players helps game characters
creating a bond. Sound effects still got the lowest score. The main reason was turned out to be irrelevant
and sudden sounds not the volume of them. So a plan for changing the sound effects into calmer ones is
planned for the next version.

5.5. Improvements on the game after the second wave

According to the results of the second wave there were additional improvements on the game. An intro is
prepared and played at the beginning of the game telling about the background story. Some sound effects
are replaced with more smooth ones in order to decrease the annoyance of sudden and loud sounds.

5.6. Third wave of results about the game experience

This time, the participants were a bit older than the previous ones. The participants in the third wave were
around 13 years old. A total of 23 students participated in the test with 4 of them showed great patterns
of boredom and sabotaged the result by giving all ones. About half of the participants found the game
so childish; this was an acceptable result since the participants were a few years older than the game's
target audience. The boredom on the game affected the surveys since the vertical reliability (reliability of
individuals through whole test) of this wave was 56% according to the first method mentioned above. In
the previous wave, it was 52%, we can conclude that more participants did the test from start to the end
properly. Additionally, the horizontal reliability (reliability among the participants) did not mostly change
(from 91% to 92%) according to the split half method.

The reliability patterns in the sub sections were 48%, 47%, 57% and 73% in order. The reliability increased at
the end because while some participants were giving low scores because they were bored about the tests
etc and the others giving low scores because they did not like the story, the results seemed to agree and
the reliability with the agreement parameter resulted high. The comments for sound effects kept coming.
This time it was focused on the game music and a single sound effect which was played when the router
objects are turning. These two effects are decided to be switched to calmer versions in the next phase. The
music can be totally changed to another one. The story contained in the intro was not liked by 7 (out of 23)
participant. That is about 30% of the participants. Since this is an educative game, it is hard to maintain an
interesting storyline with educational elements embedded.
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CONCLUSION

The purpose of the study was to find an answer to the research question stated as: “What are the implicit
heuristics in game design for providing the players a desired “flow” experience?”. While finding an answer to
the research question this study aimed to create a practical framework for gameplay testing. It was a guide
for deciding survey questions and evaluating them by corresponding to a checklist prepared specialty for
the target game. Additionally two tools were implemented in order to gather data to support the evaluation
of survey results. The previous publicly known methods were heavily based on personal comments and
experience, making them hard to standardize and universal. The checklist of the heuristics can be used as
a tool as guide for designing a video game and as a first step of developing a gameplay testing survey for
that video game. The provided checklist includes the main questions to be asked and they can be improved
for examining the gameplay in more detail. The proposed steps created a sense of specialized path to be
followed for the target game’s genre and target audience. Study aimed to show how to create a detailed
and solid test procedure instead of just giving a general purpose and shallow procedure. The depth of test
results lead to detailed critics and the game evolved with bigger steps in each version. That resulted as
an attempt for lowering the labor in methods such as RITE method's rapid prototyping by offering more
careful evolution steps. The expected detail was acquired with the tests in the case study.

A tester answered that the game did not include any areas that got player stuck. However, the time logger’s
data about that game experience showed that the player did spent more time than the expected and the
average. This shows that there is a great variance about the boredom limit between players. Some are
motivated from the repetitive trials whereas others get bored. The test which was done with the children
showed that the survey process should be worked on in order to be fun to do. Otherwise, participants are
getting bored and we get an incomplete data about their experience. The solution was doing tests with
such participants personally, within a form of conversation. The questionnaires’ reliability was calculated
by using social statistics methods resulting with an average of 80%. The base questions are given and
guidelines for customizing the questionnaire for a future execution are told through this report. As the
surveys were run in three waves, feedback from these executions contributed to have a more refined
heuristic list.

The study also provided a more solid game designing environment by taking one step closer to satisfy the
feeling of fun for the developed game in a shorter period. Methods forced the development team to look
at the fun aspects rather than getting lost in the technical issues of the game. Another benefit of the study
was that defining quantitative results rather than acting by personal instincts enabled the game testing
procedure to be documented and evaluated with in a quality standard. That is verified by making use of the
method in a real video game producing company and examining the results in video game development
pipeline.

As the video game industry continues to develop, new revolutionary game ideas will be born; new platforms
for gaming will be built. The heuristics should be kept updated as the industry evolves.
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ABSTRACT. The issue presents both theoretical and empirical data illustrating that distance learning may play an important role
for continuous professional development of physicians. However, there are challenges and paradoxes that have to be overcome,
and sometimes this is quite a difficult process. The purpose of this issue is to analyze and present theoretical and empirical findings
about the ways that physicians interpret the distance learning for their continuous professional development. The concept of the
distance learning is introduced in the first part of the article. The characteristics of research participants are revealed in the second
part. The third part of the article describes the results of empiric research (aimed at finding out physician’s attitude to distance
learning of continuous professional development.
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Introduction

In the health sector, and especially medicine, odontology and nursing, distance learning was implemented
later than in other fields due to their particularity and the set objectives in them. Great advancement of
technologies and the increased need caused the fact that distance learning turned to be one of most
significant alternatives for traditional learning methods, allocated to health care workers in order to renew
information continuously [1].

Problem question of the research: Is continuous professional development acceptable for physicians’
contemporary distance learning (internet based courses)?

The object of the study is distance education (internet based) courses for physicians’ continuous professional
development.

The study aims at revealing physician’s attitude to distance learning of continuous professional development.

Methodology. Structuralism; it states that for the purpose of studying a complex object, it is possible to
divide it into elements and functions, and, having analyzed those separately, the entire object may be
interpreted through joining the analyzed parts into the whole.

Research methods. For this study there were used critical analysis of scientific literature and questionnaire
survey.

There was little researched physicians’ point of view concerning the qualification development in a distant
way in Lithuania. After having graduated from the distance learning courses, the participants are only
surveyed - there are provided course evaluation questionnaires. After having attended the distance
learning courses, the workers in the Education Sector, usually express their point of view simply in different
websites ([2], [3]).

Distance education qualification development courses are not a usual issue for Lithuanian physicians yet
[4]. Thus it is very important to find out the physicians’ who participated in the coursed held in distant
way, point of view towards the distance education. That would enable the highlighting of the following:
advantages and disadvantages of distance education courses; the significance of distance education
courses for the physicians’ continuous professional development; the basic difficulties which are faced by
the physicians learning in the distance education courses; computer literacy, and the significance of foreign
language knowledge and other factors for the distance learning courses.

According to F. Saba [5] “distance education in the postmodern systemic view is composed of many
interrelated components and processes that include functions related to managing organizations and
offering programs, providing funding and other social support for each enterprise, as well as designing,
developing, distributing and evaluating courses.” (55 p.) Following structuralism contemporary internet
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based distance education can be analyzed as a system that consists of the following components:
management systems of an entire organization, the instructional design process for creating courses,
components that are responsible for dissemination of courses, evaluation of courses and programs,
hardware and software technologies used [5].

At issue e-learning is analyzed as a study process, for efficient development and quality of which there are
applied ICT. The very concept of e-learning is multidimensional due to a continuous change of its contents
and development and creation of new generation ICT ([6], [7]). E-learning has an approach of the most
general concept. In other words, this concept includes all learning forms and methods if only the study
process is based on ICT. “E-learning is a generic term used to describe a wide range of applications of
electronic technologies (TV, radio, CD-ROM, DVD, cell phone, Internet, etc.) in study environments, with a
special emphasis on learning through the web” [6]. Therefore, summarizing the e-learning analysis, we can
state that, contemporary internet based distance learning is a form of e-learning. According structuralism
it is possible to investigate e-learning as a socio-cultural system which includes the elements: participants
(teachers and students, IT professionals), technologies (ICT), processes, relationship/connections, material
(information) [7]. Following the systematic approach by Moore and Kearsley [8] “distance education system
consists of all the component processes that operate when teaching and learning at a distance occurs. It
includes learning, teaching, communication, design, and management” (p. 9). Learning is an activity of
student. Teaching is an activity of teacher. Summarizing ([5], [6], [7], [8]), it can be notices that analyzing the
distance education as one of e-learning forms, that the key constituents of the structure components by
Moore and Kearsley, can also already be mentioned by participants (teachers and students, IT professionals).
Consequently, analyzing distance education as a structure, there can be researched students’ (in this case
the physicians’, developing their skills in the distance education courses) approach towards the distance
learning (as a student’s activity).

1. RESEARCH PARTICIPANTS’ CHARACTERISTICS

Totally 599 physcians from Lithuanian cities, rowns and villages developed their profesional skills in
contemporary distance learning (internet based) courses. Some physicians learned in several courses.
There were totally issued 845 qualification certificates. The survey was completed via email. The
questionnaires were sent to those course participants, ho had indicated their email addresses (N = 480).
There resturned and were completely filled 204 questionnaires (Table 1). There were not indicated any
significant differences in comparison with the participants, who particapted and did not participate in the
survey according to the age, gender and the place of residence (Table 1).

TABLE 1. COMPARISON OF THE ONES WHO PARTICIPATED AND DID NOT PARTICIPATE

The Value Participants Not participants
characteristic

N Percentage N Percentage

Age From 29 to 44 year 92 45,1 125 453
More than 45 year 112 54.9 151 54.7

Gender TFemale 149 73 208 75.4
Male 55 27 68 24.6

Residential area Vilnius 39 19.1 54 19.6
Kaunas 39 19.1 64 23.2

Klaipéda 17 8.3 15 5.4

Other areas of Lithuania 109 53.4 143 51.8
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2. OUTCOMES

2.1. Physicians’ point of view concerning the organization and
presentation of contemporary distance learning (internet based) courses

Selecting the courses, the respondents had a possibility to participate in more than one or several distance
learning qualification development courses: Basics of Pedagogy and Communication, Children diseases,
Computer Literacy, Social Psychical health, Internal disease, Obstetrics and Gynecology, Traumatology
and Orthopedics. The physicians most frequently chose the courses of pedagogy and communication (62
percent), children disease (37 percent) and computer literacy (26 percent).

The respondents were asked what held qualification development courses they would like to participate
in a distant way in future. The physicians most frequently indicated computer literacy courses being as
most necessary ones (43.1 percent of respondents would choose them). It was determined that 8.3 of the
surveyed physicians would not be willing to participate in the indicated courses.

For the participation in distance learning courses there is needed at least minimal computer literacy; thus
during the research it was asked about the respondents; computer literacy skills. It was determined that
more than a half of the physicians have mastered the basic software and skills for working with a computer
— text editor (91.2 percent), browser (84.8 percent.), and email (77.9 percent). More than a half of the
physicians have mastered the presentation software (58.3 percent) and calculator (52.5 percent).
Despite these skills, only 13.2 percent of the respondents do not feel a gap in computer literacy in their
professional activities, i.e. there can be made a presumption that they are not satisfied even with those
skills which are quite satisfactory.

The material for studies was provided on ,WebCT" browser framework that is one of the most popular for
distance learning courses. Most respondents (75.5 percent) were satisfied with the following environment.
Only for 2.5 percent of respondents it was inconvenient to browse.

Evaluating the previous distance learning experience it was indicated that these ones happened to be
the first distance learning qualification development courses in their life (86.8 percent). Two thirds of
respondents (66.7 percent) of respondents adapted the gained knowledge in their daily work.

The respondents were asked if they would agree to attend qualification development courses in a distant
way if they were paid. Almost a half of the respondents (46 percent) did know if they would participate in
paid distance learning qualification development courses.

The physicians, who participated in the survey, enumerated the advantages of distance learning courses
and the most significant ones are the following: a possibility to learn not leaving work (93
percent), course convenience (89 percent) and a possibility to renew knowledge (85 percent).

32.4 of the researched faced some difficulties studying in a distant way. The physicians most frequently
indicated the following difficulties: business at work and insufficient computer literacy (about 20 percent.).

The additional advantages of contemporary distance learning (internet based) courses, indicated by the
physicians:

» Aid at the time planning;
o Foster active learning;
o Possibility to award some time when having it and there is no necessity to tune;

» The presented course material can be reviewed, there is used renewed knowledge, new methods or
something what is necessary at work;

» Patient do not suffer due to such development;
o ltis aconvenient way to store the hours necessary for qualification and the obtainment of the license;
o Courses aid at the development of computer application skills;

o Possibility to communicate lively (virtual chats), and that provides the learning process with some
attractiveness;
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» ltis possible to see, revise, there is no necessity to abstract and nobody disturbs sincere learning;

« In order to solve the tasks/assignments well it is necessary to look up for additional literature
independently;

o Other colleagues join the learning process and there is benefit for everybody;
» Learning is interesting and prevents against falling behind new technologies.

Additional disadvantages of contemporary distance learning (internet based) courses indicated by the
physicians:

o Presses brief course time, it is necessary to go it, and during work time it is sometimes a lot of other
tasks/assignments, for example, even putting in order medical documentation;

» Thereis limited number of specialization courses (insufficient choice);
o If courses were in a foreign language, | would not be able to participate;

» Quite many courses are paid, their content of a narrow volume; consequently, there is no willing to pay
for them quite a high price;

« There is not always favorable family situation (children).

90 percent of the physicians indicated that there did not arise any difficulties in registering in contemporary
distance learning (internet based) courses. However they mentioned a few arisen difficulties:

» It was difficult to run necessary sub-software;

o Old hardware (“slow” processor);

» Problems related to insufficient computer literacy and no mastering at the beginning of the course;
» Questions concerning password entrance, registration/submission, etc.;

» Concerning application of computer;

« Difficult to connect to ,WebCT* framework;

« Did not receive any response for a long time;

» Forgotten English language;

» Unknown environment, took a long time.

2.2. Evaluation of the physicians’, present in different demographic and
social groups, point of view on distance learning studies

The physicians evaluated the significance of contemporary distance learning (internet based) courses
following Likert scale: from 1 (very important) to 5 (absolutely unimportant). More than a half of the
participants considered the courses being very important apart from the courses on the basics of pedagogy
and communication (27.1 percent).

The courses evaluation did not depend on the gender, age and work experience. The respondents with a
greater work experience (>20 m.) in comparison with the ones with less work experience, evaluated the
significance of computer literacy courses (respectively Likert scale means, 1.65 and 1.34; p = 0.05).

The physicians, working in the cities and other locations in Lithuania, similarly evaluated the significance
of qualification development courses under professional point. The physicians in Kaunas, better evaluated
computer literacy courses than the physicians in Vilnius (respectively Likert scale means 1.13 and 2.00; p
=0.04).

The courses advantages are related to the fact that they save a lot of time (p = 0.03) and that it is possible
to learn not leaving family (p = 0.03) and they are related to the subjectively evaluated optimality of the
courses duration (respectively, 76.5 and 71.7 percent).

During the enumeration of the contemporary distance learning (internet based) courses advantages there
did not differ significantly statistically the senior or junior physicians” answers.
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The gap of computer literacy was topical dependently on the age: for senior = 45 m. (33.0 percent) in
comparison with junior 7.7 percent; (p < 0,001) and more experienced (among the employees with work
experience of > 20 (29.9 percent) in comparison with less experienced 9.3 percent; p < 0,001), for the
respondents it was a significant obstacle for learning in a distant way. Insufficient computer literacy as a
disadvantage caused some difficulties while registering to the contemporary distance learning (internet
based) courses online (the problems arose for 25.6 percent illiterate in comparison to 6.1 percent literate; p
<0,001). It also disturbed the browsing in the framework where there is presented the material, necessary
for studies (respectively, 42.1 and 20.0 percent; p = 0.004), and to work with the basic software: text editor
(respectively, 30.8 and 3.6 percent; p < 0,001), calculator (respectively, 82.1 and 39.4 percent; p < 0,001),
presentation software (respectively, 76.9 and 33.3 percent; p < 0,001), email respectively (respectively, 43.6
and 17.0 percent; p < 0,001); browser (respectively, 33.3 and 10,9 percent; p < 0.001).

Limitedforeign language knowledge to learn in adistant way disturbed more women than men (respectively,
16.8 and 5.5 percent; p = 0.04), and also disturbed senior respondents (22.0 percent in comparison with
junior ones 6.6 percent; p = 0,003) and more experienced (21.6 percent in comparison with 6.5 percent
among less experienced; p = 0,002). Besides, limited foreign language knowledge was an obstacle to
browse in a framework, where there is presented the material necessary for studies (p = 0.003), and to
work with presentation software (x2 = 9.16; lls = 1; p = 0.002).

2.3. The factors related to the assessment of contemporary
distance learning (internet based) courses

Evaluating the studies quality aspects according to the obtained questionnaire outcomes, it can be noticed
that the held courses satisfied 93.6 percent of respondents’ expectations. Besides, the satisfaction with
different quality aspects in all cases exceeded 60 percent, and in most cases 80 percent.

TABLE 2. RESPONDENTS SATISFACTION WITH STUDIES QUALITY ASPECTS

Studies quality aspect Responded positively in
percentage.
Courses volume 91.2
Courses evaluation system 87.7
Theoretical material 87.3
Video lectures 60.8
Self-control questions 87.3
Courses vocabulary 74.0
Courses calendar 80,8

Having evaluated the respondents’ answers concerning the studies quality aspects it was determined that
the evaluations concerning the fact if the courses or the courses volume, evaluation system, theoretical
material, video lectures, self-control tests, courses vocabulary, courses calendar and chat forum satisfied
the participants’ expectations did not depend on the gender, age and the previous respondents’ qualification
development experience and the computer literacy level.

CONCLUSION

Qualification development courses are necessary for physicians, and especially computer literacy courses.
The greatest problem learning in a distant way is insufficient computer literacy and business at work. Most
frequently mentioned advantages of contemporary distance learning (internet based) courses - possibility
to learn not leaving work place, course convenience and possibility to renew knowledge. Following the
course participants’ point of view, distance learning should be applied wider in the education system.
Contemporary distance learning (internet based) courses are a relevant and attractive way to develop
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qualification for physicians, and consequently, most physicians(98.5 percent) are likely to recommend the
qualification development in a distant way for colleagues.

The courses meet participants’ expectations. The courses volume, evaluation system, theoretical material,
video lectures, self-control tests, courses vocabulary, courses calendar and chat forum are relevant for
participants. Positive evaluation of all courses is related to the fact that during courses it is possible to
learn only the issues which are needed individually and there is provided the material necessary for the
courses. The physicians’ inaptitude to work with the key software is not related to a good evaluation of
courses.
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ABSTRACT. The paper presents the role of blended learning in adult education. The problem is that adult learners are different
from youth (pupils, students) because most of them have already had some learning experience in the past. Also adult learners
think from other perspective and usually are more motivated, prefer active dedicated studies.

Keywords: adults, math, education, blended learning.

Introduction

Itisimportant to emphasize the learning aspirations of adults because this forms the foundation of teaching
principles. Key points are listed as manage to accomplish work faster & better, gain knowledge about
concerned topics, subjects, gain mandatory basic knowledge that is required for daily work tasks, get a
qualification certificate, assurance of not losing a job, employer requirements to take the learning course,
more possibilities to find a new & better job, change profession, meet new people, start own business.

In addition, there are some general needs for studies that adult learners participate in. Basic aspects are:
active learning. Despite the fact that adult learners are busy individuals they want to be engaged in active
learning. Lessons should be interesting, practical and applicable with effective presentations. Adult learners
have limited time in class and they want to get the most out of the class time. Furthermore adult learners
are more experienced and expect quality presentations. Working adults are pressed for time, they are time
conscious and therefore value punctuality and well-paced classes. Adult learners want their instructors
to communicate clearly their expectations for the course and specific assignments by sharing timely and
relevant resources such as upload lecture materials at least three days before class, summarize what
was discussed during learning activities/online discussions so that there is a closure, let the materials
be available throughout the entire period of the course etc. Provide relevant feedback, ensure timely &
detailed feedback summarize comments to give an overview of what to improve on approachability &
encouragement. Adult learners want their instructors to understand their challenges and appreciated
instructors who were approachable and patient.

So in order to adapt mentioned adult learners needs and characteristics to a blended learning model, the
role of technology in the teaching process is described in the next chapter. Moreover ICT importance &
challenges for adult learners are identified.

1. ROLE OF TECHNOLOGY IN DEVELOPING ADULT LEARNERS
MATH/NUMERACY KNOWLEDGE & SKILLS

A lot of different aspects that apply to various studies (math, information technologies etc.) need to
be analysed when exploring relationships between adult learners and information communication
technologies. Firstly, there are many challenges for adult learning in learning with ICT technologies. Main
themes: most adults were taught in a traditional and passive classroom, so ICT is probably a new way
of managing the learning process. Nowadays ICT changes so rapidly that even though adult learners
have some knowledge about ICT it could be outdated and not suitable for the offered studies. As a result
additional learning is required as memory decreases with age, it gets more difficult to assimilate the
required learning material. In addition, if understanding how various ICT tools work is required then the
workload gets much bigger.

Some adults could be afraid of using ICT & consider extra work & money involved in studies, not only adult
learners, but instructors/tutors also face challenges in conducting a more robust and modern learning
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course. Basic key points are: Instructors should adapt and change as they learn how to use new medium,
instructors, instructional designers and other professionals working in the design of online environments
for adults must understand adult learning theory, especially in terms of its relationship to distance or
online learning, in addition to the learning material itself, instructors should have a good understanding of
the online environment (Moodle etc.) that is being used in the learning process. Other part of this chapter
covers the importance of ICT in developing learning knowledge, aspects of encouraging adult to use
technologies and how they can facilitate adult learning process.

1.1. Selecting the importance of ICT in developing learners
knowledge and skills

Nowadays, in the fast moving and changing world informational communicational technologies play a
significant role in education, industry and business? Adult learners are no exception: they need to adapt to
a more modern working environment, improve their ICT skills. General points are: ICT becomes essential
as contemporary education system is focused on preparing learners for daily life & problem solving,
education should be adapted to volatile circumstances in a fast moving world: follow the changes of new
and upcoming ICT, Modern economy encourages global competition & education should not be limited
to a traditional school environment, the popularity of ICT change the way how people communicate, find
information & gain knowledge (computers, internet, radio, TV in various forms), appropriate & competent
usage of ICT improves education system. Nowadays this process is almost inevitable, more specific points
about the importance of ICT in the learning process (studies) are: learning can be interactive & based on
communication if ICT are used. This way a wider & more motivated learning environment in an education
institution & beyond could be created. Learners solve problems communicating or working together. ICT
usage allows learning to be applied according to individual needs, learning content (what do we learn?) &
methods (where & how do we learn?). Learning can be done anywhere, using a computer, mobile phone
etc. In this situation it is important to make individual tasks for learners with special needs (blind, deaf
or very talented ones). There is no need to teach all learners at once as ICT can control the process. This
is very convenient for adult learners who have a job or look after their children. In addition, there is a
subset of educational institutions in the world that have not applied (or just starting) ICT in classes. To
tackle this problem, topic about ICT & institution integration should be discussed. Especially: teaching
about information communication technologies, using information communication technologies in
various lessons or lectures, applying newest technological solutions into the management of educational
institution, creating a virtual learning environment.

Another important thing about ICT is that it has a lot of useful features related to continuous learning:
flexibility in respect of time & place (learning at home, using a virtual learning environment or distance
learning), flexibility in respect of learning material (courses are prepared for example according to
organization needs), easy access to information & other people, convenient communication with other
people using online resources, new approach to organizing learning (individualization of the process,
better preparation & control of the learning material).

Despite many advantages of informational communicational technologies in adult learning, it is necessary
to encourage adults to use ICT and show how they can facilitate the learning process.

1.2. How to encourage adults to learn with technologies

Technologies are infiltrating all aspects of life and eventually even the most unsociable individuals will need
to learn the basics. All the while, adults face two distinct disadvantages: they tend to have fear and little
experience with technologies, and even the healthiest among them show declines in cognitive and motor
function that can interfere with their ability to use technologies [8].

Also lack of confidence is a major factor in older adults’ ability to become experienced with computer
technologies. Learning new things definitely takes more time as you get older. Also some evidence
to suggest that adults require specific procedural training to learn to use computer technologies [11].
Psychology and motivation are often overlooked factors, who suggest that older people weigh benefits
heavily when deciding whether to adopt new technologies.
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Primarily adults should not be afraid of learning by using technologies. Teachers should encourage
and reassure learners. Technologies can be used easily and do not need to be afraid. There are many
technologies adapted and simplify specially for adults. But need to realize that every single thing that we
want to learn requires effort, as well as technologies. Need to understand that technologies can facilitate
the learning process. It is important encourage adults learning by using technologies:

» not to be afraid to use technologies for learning;
« realize that technologies can facilitate learning;
« are simplified technologies for older adults;

« technologies can be useful not only for learning.

1.3 How technologies can facilitate adults learning?

Advances in technology have always transformed the way people are educated. From the abacus that
made teaching math easier millennia ago, to the word processor that changed the way research papers are
written and presented, humanity’s technological progress has impacted education.

Though technological change has shaped education from the beginning, the digital revolution has certainly
increased the speed at which education is transformed. In the past twenty years or so, there have been
changes that few people ever dreamed of [7].

Just consider the following ways that information technology, the Internet and other developments have
reshaped the way education is attained, measured and delivered. The way people learn is changing. Recent
research reveals that 42% of adults surveyed said they are much more likely to use the internet for learning
than they were a year ago and this is likely to become more common through the use of smartphones and
other mobile devices.

Advances in technology have made this easier. Adults can access learning at any time and almost
anywhere, using audio, video and text content from broadcasters, education providers or their own peers
on social media. The tools they've used to do this have changed too, with around one third of web users
now accessing the web through a mobile device, such a tablet or smartphone.

Learning experience that aims to adults is directly related to changes in life, which leads to the desire or
need to learn. Adults basically want to get involved in learning before, after, or even change the course of
their lives. Once they realize that change is inevitable, adults engage in any learning activity that promises
“to help them cope with the changes” [10]. Adults are motivated to learn due primarily to the fact that they
have to use what knowledge or skills which are sought. Learning is a means to an end, not an end in itself.
Technologies can be a tool to learn a variety of things more easily [9]. The training process is inconceivable
without modern technologies which not only speeds up the training process, but also improves the
absorption of the subject taught, helps to structure better absorb the information.

Older, working adults are now able to go back to school while maintaining a career and a family. Online
classrooms also tend to be a much more economical option for adults who want to go back to school. It's
also true that most online classrooms provide the same opportunities to learn as a seated class would.

2. APPROACH TO BLENDED LEARNING. MODELS & USE CASES

This chapter focuses on applying blended learning models in practice, analysing blended learning use cases
in education. Blending learning models are described on basis of the insight institute K-12 classification
[3]. It includes identification of basic model structure (rotation, flex, self-blended, enriched-virtual) and
usage scenario examples.

One critical part of blended learning models is that they involve “some element of learner control of time,
place, path & pace™:

Time: Learning is no longer restricted to the education institution day or year.

Place: Learning is no longer restricted to the walls of the classroom.
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Path: Learning is no longer restricted to the pedagogy used by the teacher.
Pace: Learning is no longer restricted to the pace of an entire classroom of learners.

Figure 1 shows blended learning model structure. Generally, there are three main parts: “Brick-and-mortar”,
“Online learning” and “Blended learning”. Brick-and-mortar learning refers to a traditional institution that
might involve technologies (“Technology-rich institution”). Online learning includes informal and full-time
learning whereas blended learning component - rotation, flex, self-blended and enriched-virtual models.

Brick-and-mortar Online learning

BLENDED LEARNING

Self-Blend
model

— Station-Rotation model

— Lab-Rotation model

— Flipped-Classrcom model

Individual-Rotation model

Figure 1. Blended learning model structure.
2.1. Rotation Model

Rotation model is divided into four sub-models which have some similarities and differences. The key
similarity of models is that all include some part of learning online with a computer and another part — in
a traditional way.

Station rotation model: learners rotate on a fixed schedule or at the teacher’s discretion. Rotation includes
at least one station for online learning. Other stations might include activities such as small-group or full-
class instruction, group projects, individual tutoring, and pencil-and-paper assignments (figure 3).

Example: throughout the day the teacher rotates learners among online learning, small-group instruction,
and individual assignments.

Lab rotation model when learners rotate among locations on the brick-and-mortar campus, at least one
of these spaces is a learning lab for online learning, while the additional classroom(s) house other learning
modalities, different from the Station-Rotation model because students rotate among locations on the
campus instead of staying in one classroom for the blended course or subject (figure 3).

Example: Learners rotate out of their classrooms to a learning lab for two hours each day to further their
instruction in math and reading through online learning.

Flipped-classroom model: Learners rotate on a fixed schedule between face-to-face teacher-guided
practice on campus during the standard school day and online delivery of content and instruction of the
same subject from a remote location (often home) after school.

Example: Learners use Internet-connected devices after school at the location of their choice to watch
10 to 15 minute asynchronous instruction videos and complete comprehension questions on Moodle. At
education institution they practice and apply their learning with a face-to-face teacher.



Advanced Learning Technologies 33

VY

Online Teacher-led @00 @
Q! Q! g instruction instruction ®
AR eooe®
AN
.\ Collaborative
O activities and
stations
00 00

g Online learning @ Offline learning 0 Teacher OParaprofessional

Figure 2. Station rotation model.

Individual-Rotation model: Students rotate on an individually customized, fixed schedule among learning
modalities, at least one of which is online learning. An algorithm or teacher(s) sets individual student
schedules (figure 5).

Example: Assigns each student a specific schedule that rotates them between online learning in the
learning centre and offline learning. Each rotation lasts 35 minutes.

2.2. Flex Model

=)

Direct instruction
math/science
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Direct instruction
literacy/social studies
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Direct instruction Learning lab
literacy/social studies reading/math
g Online learning @ Offline learning 0 Teacher 0 Paraprofessional

Figure 3. Lab rotation model.

Flex Model when content and instruction are delivered primarily by the Internet, students move on an
individually customized, fluid schedule among learning modalities and the teacher is on-site, the teacher
or other adults provide face-to-face support on a flexible and adaptive as-needed basis through activities
such as small-group instruction, group projects, and individual tutoring, some implementations have
substantial face-to-face support, while others have minimal.

Example: face-to-face teachers use a data dashboard to offer targeted interventions and supplementation
throughout the day for core courses (variations with elected online courses).
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Figure 4. Flipped-classroom model.

2.3. Self-Blend Model

Self-Blend Model: students choose to take one or more courses entirely online to supplement their
traditional courses and the teacher-of-record is the online teacher

Example: learners has the option of taking one or more online courses, all learners complete a cyber-
orientation course prior to enrolment, courses are asynchronous and learners can work on them any time
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Figure 5. Individual Rotation model.

during the day, learners can work on their online courses at school, but they are also free to complete the
courses remotely if they prefer.

2.4. Enriched-Virtual Model

Enriched-Virtual Model: Whole-school experience in which within each course (e.g. math), learners divide
their time between attending a brick-and-mortar campus and learning remotely using online delivery of
content and instruction.
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Example: Learners meet face-to-face with teachers for their first course meeting at a brick-and mortar
location. They can complete the rest of their course work remotely, if they prefer, as long as they maintain
some specified point average in the program.
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Figure 6. Flex model.
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CONCLUSIONS

Primarily adults should not be afraid of learning by using innovative technologies. Teachers should
encourage and reassure learners. Technologies can be used easily and do not need to be afraid. There are
many technologies adapted and simplify specially for adults. But need to realize that every single thing that
we want to learn requires effort, as well as technologies.

Technologies are infiltrating all aspects of life and eventually even the most unsociable individuals will need
to learn the basics. All the while, adults face two distinct disadvantages: they tend to have fear and little
experience with technologies, and even the healthiest among them show declines in cognitive and motor
function that can interfere with their ability to use technologies.

Technologies can be a tool to learn a variety of things more easily [9]. The training process is inconceivable
without modern technologies which not only speeds up the training process, but also improves the
absorption of the subject taught, helps to structure better absorb the information.
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ABSTRACT. Learning Management Systems are now commonly used by many teachers for their e-learning courses or as a
support for traditional classroom courses. Moodle seems to be the most used LMS in European schools and training companies.
This study is a cross-country exploratory study that tries to understand the view of teachers about LMS, Moodle and online tools
in education.
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Introduction

Authors are discussing that we must talk in ICT language [1]. This is discussed at a conference stroked
obvious. If we must have a common known language to speak with foreign people, it may seem obvious
that teachers should speak a common language with students. And this language is growing different every
day and using different channels like ICT, mobile, social. To better communicate with student’s teachers
should try to use the same tools students are familiar with like the ones they use to communicate with
each other, with friends and with family. “Our students live a part of their lives in “alternative spaces” -
Facebook, YouTube, Xbox Live etc. And their communication and creation expectations have altered. As
educators we can, and must, respond to this - the use of ICT, and in particular Web 2.0 tools, favours
and supports interaction and collaboration among students and enables new means of communicating
and interacting both in synchronous and asynchronous ways (1).” Other authors Kotzer and Elran are
presenting the research that teaching in an E-Learning environment can contribute to the ability to teach,
the ability to learn and most important to bridge between two main components in the classroom, the
teacher and the learner (2).

On the other hand, ICT can also help teachers with their work, making some tasks easier. Learning
management systems (LMS) are an example of an ICT tool that can help teachers. But the results of using
LMS depends largely on the teacher, they can vary from very plain to quite elaborate, depending not only on
the teachers’ commitment to informational content, clarity and aesthetic sense, but also on their readiness
to explore new teaching tools and to offer their students new ways of learning (3).

This study aims at understanding the view of the teachers from the involved countries about the use of
ICT, LMS and online tools in the teaching and learning process. Objectives are: to present the tools and
environments used in education and to provide conclusions.

RESEARCH RESULTS

This exploratory study was conducted with a group of 110 teachers from six different regions in five
countries: ltaly, Lithuania, Poland, Portugal and Turkey (Istanbul and Ankara):

Turkey Turkey
Country Ttaly Lithuania | Poland | Portugal (Istanbul) (Ankara) Total

Teachers 20 15 15 20 20 20 110
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Gender
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10% |
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Italy  Lithuania Poland Portugal Turkey Turkey Average
(Istanbul) (Ankara)

Figure 1. Gender.

Partners said that the distribution of gender of teachers that participated in the questionnaires was
representative of the distribution of the teachers in their countries. We can see that in Turkey male teachers
represent more than 65%, while in the other countries female teachers are the majority.

Age
100%
90% |
80% |
70% -
60% - EMore than 45 years old
41 to 45 years old
50% W36 to 40 years old
40% - 31 to 35 years old
Uup to 30 years old
30% -
20% -
10% -
0%

Italy  Lithuania Poland Portugal Turkey  Turkey Average
(Istanbul) (Ankara)

Figure 2. Age.

Only 25% of teachers are up to 35 years old, and more than 50% are 41 years old and older. In Portugal
and Italy the group of teachers older than 41 represents more than 70%, while in Lithuania this group only
represents around 10%. Poland and Turkey are near the average of 50%.
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Teaching Area
100% T
90% 1
80% T
70% T
“ Other
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50% -
u Personal Development
40% - i Languages
M Other sciences
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W Computer science
20% -
10% -
“ v

Italy Lithuania Poland Portugal Turkey Turkey Average
(Istanbul) (Ankara)

Figure 3. Teaching Area.

In figure 3 we can see the teaching areas of the teachers that participated in the study. Computer science is
the teaching area of 30% of all teachers, but there is large variance in this variable across countries from
minimum values of 6% in Poland to a maximum of 73% in Lithuania. It may be interest also to analyse the
cumulative “computer science” plus “other science”, representing near 20% in Poland, around 30% in Italy,
around 50% in Portugal and Istanbul, 70% in Ankara and 80% in Lithuania. It's not an objective of this study
but it would be interesting to analyse the correlation between teaching areas, namely computer science
and other sciences, and the use of LMS.

Number of years teaching

]

B0%
70%
60% & More than 16 years
= 11 to 15 years
50% ve
& 6to 10 years
20% - M 2to S years
U Less than 2 years
30% -

20%
o H !
0% - v - v 1 - v .

Italy Lithuania Poland Portugal Turkey Turkey Average
(Istanbul) {Ankara)

Figure 4. Numbers of years teaching.
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In figure 4 we can see that about 50% of the teachers who participated in the study had more than 16
years of experience teaching. Per country we can see that the group of teachers with more than 16 years
of experience represented more than 50% in every country with the exception of Lithuania where all the
teachers had less than 15 years’ experience.

Level of Teaching Activity

100% 1 ||
90%

u Other
50% | M Adults

40% - — B M Vocational Secondary

M Secondary

30%

20%

10%

0% T T T T T T
Italy Lithuania Poland Portugal Turkey Turkey Average
(Istanbul) (Ankara)

Figure 5. Level of teaching.

Secondary and Vocational Secondary was the level of teaching of about 85% of the teachers that participated
in the study. These two levels represented from a minimum of about 50% in Ankara (Turkey) to a maximum
100% in Italy, Portugal and Istanbul (Turkey).

Do you use an e-learning platform in your
courses?

100% 1 -
- I I

10% -

g

§

§

g

HYes

:

.

Italy Lithuania Poland Portugal Turkey Turkey  Average
(Istanbul) (Ankara)

Figure 6. Do you use an e-learning platform?
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From the total of teachers participating in the study, 37% use e-learning platforms in their courses. A
country analysis shows a minimum value of 15% in Italy and a maximum value of 73% in Poland. The two
regions of Turkey have the same value of 20% and Poland and Portugal are 10 perceptual points above the
average with a percentage value of 47%. Although we have not done correlational analysis, it's interesting
to look at the maximum value of 73% in Lithuania and take in consideration that the group of Lithuanian
teachers participating in the study are the youngest (only 10% are older than 41 years) and around 70%
teach computer science area. Again, these could be interesting themes for future studies, the correlation
between the use of LMS and the age of teacher and area of teaching.

If yes, which one do you use?

100%
80%
70%
60%
50% - e
« Other
0% u Dokeos
u Claroline
30% o IWT
uBlackboard
20%
W SAKAI
10% & Moodle
0% 1 Turkey 7 Turkey
_ Italy . Lithuania _ Poland - Portugal | (istanbul) | (Ankara) | Average
Other | 5000% | 625% | 000% | 000% | 000% | 000% 9%
Dokeos | 0,00% | 0,00% | 0,00% | 0,00% | 0,00% | 0,00% 0%
Claroline | 0,00% 0,00% 0,00% 0,00% | 000% | 0,00% 0%
IWT | 0,00% 0,00% 0,00% 0,00% | 000%  0,00% 0%
Blackboard | 0,00% 25,00% 000% | 000% | 100,00% 0,00% 21%
SAKAI 0,00% 6,25% 0,00% 0,00% 0,00% 0,00% 1%
Moodle 50,00% | 62,50% | 100,00% | 100,00% 0,00% 100,00% 69%

Figure 7. Which LMS?

Moodle is used by 69% of the teachers in our study, and the second LMS more used is Blackboard with 21%
of respondents. Moodle is used by 100% of teachers in Poland, Portugal and Ankara (Turkey). Blackboard
is used by teachers from Lithuania and Istanbul (Turkey). One teacher from Lithuania said he used SAKAI,
being the only teacher from all countries.

From the group of teachers that participated in our study, 61% have attended an online course. We may
notice that the highest percentage is 100% from Lithuania and looking at Figure 6 we can also notice that
teachers from Lithuania have the highest percentage (73%) of teachers that use e-learning platforms in
their courses. On the other hand, we can also notice that teachers from Italy have the second highest
percentage (65%, together with Poland) of teachers that have attended online courses, but looking at
Figure 6 we see that Italian teachers have the lowest (15%) percentage of use of e-learning platforms
in their courses. It could be also interesting to see if this last observation is an outlier in a correlation
correspondence between attendance of online courses and the use of e-learning platforms in the teacher
course, or if this correlation does not exist.
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Have you ever atended an online course?

g

AEBEEE.

Italy Lithuania Poland  Portugal  Turkey Turkey  Average
(Istanbul)  (Ankara)

Figure 8. Have you atended an online course?

Have you ever taught in an online course?

100%
m | : I

50% - HNo

Yes

20%

10%

i~ 3

Italy Lithuania Poland Portugal Turkey Turkey Average
(istanbul)  (Ankara)

Figure 9. Have you tauhgt in an online course?
One third (33%) of the participants have taught in an online course. The percentages vary from a minimum

of 11% in Portugal to a maximum of 87% in Poland.

The most referenced characteristics of e-learning (referred by 20% of all teachers) are “Publication of Texts
and images on a website” and “Use of wiki Systems for a collaborative building of documents”. These two
characteristics were referred by 50% and 65% of teachers that participated in the study conducted by the
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Thinking about "e-learning" what kind of use do you think mainly?

100% 1|
90% 7
80%
70%
60%
50% -
40%
30%
20%
10%
0%
Italy Poland Portugal A Turkfv" Turkey (Ankara) Average
4 Management of forum or chat 20,00% 4,00% 16,00% 5,00% 22,00% 13%
W Using software to self-produce audio / video lessons 19,00% 6,00% 21,00% 0,00% 8,00% 11%
W Using cing systems remote
classrooms 11,00% 2,00% 16,00% 15,00% 13,00% 11%
WP of Texts and images on a website 11,00% 13,00% 19,00% 50,00% 9,00% 20%
M of self test online 17,00% 12,00% 15,00% 20,00% 16,00% 16%
4 Use of wiki § forac liding of 11,00% 1,00% 6,00% 65,00% 19,00% 20%
documents
W Use of Systems for podcasting 9,00% 3,00% 3,00% 0,00% 9,00% 5%
“ Do not know 2,00% 0,00% 3,00% 7.00% 5,00% 3%

Figure 10. Thinking about e-learning.

partner from Istanbul (Turkey). “Online self-assessment” is the third characteristics most referred, by 16%
of all teachers, and by 20% of teachers from Istanbul group, followed by “Forum or chat”. So these seem
to be the tools of Learning Management Systems that teachers value the most: 1) Publication of text and
images; 2) Wiki pages, for collaborative documents; 3) Self-assessment activities; 4) Forum and chat tools.

A vast majority (89%) of the teachers consider online tools are important or very important, varying from
a minimum of 80% in Turkey to a 100% maximum in Lithuania. “Very important” is referred by 44% of all
teachers, varying from a minimum of 25% in Italy and Ankara (Turkey) to a maximum of 87% in Lithuania.

How important are online tools for the learning process?

KHi

Widon't know

50% i not important

Wimportant

40% W very important

20%

10%

Italy Lithuania Peland Portugal Turkey Turkey Average
(Istanbul) (Ankara)

Figure 11. How important are online tools.
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CONCLUSIONS

Online tools are considered to be important and very important by the vast majority of the teachers
that participated in our study, and variance is small across countries. From the group of teachers that
participated in our study, 61% have attended an online course. A number of 33% of the teachers had
already taught in an online course, with percentages varying from a minimum of 11% in Portugal to a
maximum of 87% in Poland. Moodle is used by 69% of the teachers in our study, and the second LMS more
used is Blackboard with 21% of respondents. Moodle is used by 100% of teachers in Poland, Portugal and
Ankara (Turkey). Based on our study, the following seem to be the tools of Learning Management Systems
that teachers value the most: 1) Publication of text and images; 2) Wiki pages, for collaborative documents;
3) Self-assessment activities; 4) Forum and chat tools. Considering this is an exploratory study, we have
pointed some analysis that we find could be interesting to follow, namely trying to identify the correlation
between some of the variables that we have analysed.
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Computer games as a tool for improvement of
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ABSTRACT. The article discusses issues concerning educational computer games, focusing on the two questions: why are they
necessary, and how can they improve the learning process. The article describes several computer game models which can be
implemented for various educational tasks. A certain game, created to make the study of graphical subjects easier and more
interesting, is used to provide examples.

Keywords: graphical competence, engineering education, learning games, engineering graphic, learning games.

Introduction

The last few decades have given rise to a new generation whose childhood and teenage years have been
dramatically different from their predecessors. This generation has been raised surrounded by numerous
IT-gadgets, which have influenced their thinking patterns as compared to the previous generations which
were raised without mobile phones, computers etc. The generation in question has been given various
names, such as Digital Natives, Games Generation, Millennial Generation and many others. Not only are
their thinking patterns different — their whole lifestyles, preferred activities, means of communication and,
of course, education have undergone major changes.

Below there are ten of the main cognitive style changes that M. Prensky has observed in the Games
Generation, all of which raise a number of important and difficult challenges for education, training, and
business in general:

1. Twitch speed vs. conventional speed.
Parallel processing vs. linear processing.
Random access vs. step-by-step.
Graphics first vs. text first.

Connected vs. standalone.

Active vs. passive.

Play vs. work.

Payoff vs. patience.

Y o N o o &~ D

Fantasy vs. reality.
10. Technology-as-friend vs. technology-as-foe.

How do these changes influence the acquisition of graphical subjects, and how can they be used to improve
graphical competence of engineers in subjects such as geometry for artists, engineering graphics and
drafting? The first three points already imply that information should be provided in a dynamic, constantly
changing, fast-paced way. This may be achieved not only by means of multimedia, but also by implementing
elements of traditional education. These include freehand sketching, drafting by hand on paper, making 2D
drafts in CAD, 3D modeling in CAD and making physical paper models. Combining different methods allows
students to acquire information from various environments - physical and digital, two-dimensional and
three-dimensional, perceive the information with their eyes and ears, by touching and smelling (the smell
of paint and glue). This creates a highly individual, multifaceted volume of knowledge, as well as the result
of its application. The fourth point puts an emphasis on the sense of purpose and cause-effect relations.
The student wishes to know what benefits they will receive — a mark, a bonus, exemption from exams etc.
The fifth point supports graphical subjects, since they focus on the creation of a picture and the resulting
picture as such. Points 7-10 are more related to students’ individual activities — such as individual projects,
research assignments, competitions etc. These entail searching for information on the Internet, working
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and studying in teams. All of these elements have already been incorporated into the study process of Riga
Technical University's graphical subjects for engineers (Dobelis, Veide, Leja, 2006). Yet the sixth point —
games - is still absent.

Point six — juxtaposition of work and play — addresses the fact that the generation in question is more likely
to acquire information through interaction which is not forced upon them - through happiness, games,
enquiry - rather than through a complicated study process which implies hard work (Csikszentmihalyi,
1991). This is why computer games offer a chance to make the learning process more active, enjoyable and
diverse. There are many educational simulations and games across the world. Which games in particular
should be chosen to teach graphical subjects? Is this option even necessary? What do students think about
it? In the academic year 2010/11 a survey was conducted among students of the Architecture and Civil
Engineering faculties of the Riga Technical University (150 respondents) concerning computer games and
their effect on the study process. The answers to one of the questions, “Do you think that computer games
would enhance the study process?” are as follows:

o 49% - No,

o 24% - Yes,

e 25% - 1don't know,
e 2% - noresponse.

Students who have had no experience with games in this subject cannot formulate an honest opinion,
therefore the answer “l don't know” may be regarded as the only non-biased one. Therefore, the issue can
only be clarified by actually creating a game and testing it in the study environment. At the moment, a game
suitable for this purpose already exists. What, then, are the principles behind the creation of this and other
games?

1. EDUCATIONAL GAMES AND SIMULATIONS

Simulation is a model of a certain real-life system. A simulated environment reacts in a dynamic and
consistent way to a user’s actions (Quinn, 2005). There are two types of simulation:

o operational - aimed to train the performance of a certain action.
o conceptual - aimed to teach conceptual knowledge and solving problems.

A game may include elements of simulation; however, a game also possesses specific elements of its own.
These are:

e aim;
o rules;
o specific context.

In order for a game to be useful in terms of education, it should unite the positive features of gaming and
education. Educational content should be enhanced with the appeal of games and their ability to engage
participants. What makes games and simulations appealing to the user? (Mayer, 2005)

« Challenge (testing one’s strength) — the difficulty level should not be too low or too high. An overly
difficult game would be impossible to play. An easy game, on the other hand, would prove to be boring.

o Control-theplayer should feel that they are in control of the game. Every action results in consequences.
o Curiosity — what happens if | perform a certain action?

» Fantasy - the opportunity to experience an artificial environment.

What makes a game unappealing to users?

» Apoorly designed interface, low quality graphics/sound/input control.

o Inappropriate difficulty level.

o Inappropriate pace (too slow).
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What issues may arise when making an educational computer game?

The aims of the game and the education process may not coincide

Too many challenges, fantasy and control elements may drive a student’s attention away from the
main learning aim

Twitching elements (jerking, jumping) in a game do not provide enough time for thought, if time is one
of the evaluating criteria

A highly realistic game loaded with detail results in an overload of one’s memory and drives one’s
attention away from the main point

Highly inquisitive games with many activities, but not enough knowledge provided. Sometimes
students get carried away with such games but do not learn new facts, which results in time wasted.

Thus, games and simulations should focus on the main aim of the learning process - acquisition of
knowledge - instead of being attractive in other ways. (Mayer, 2005) advises to follow empirically proven
game/simulation principles and also provides technical advice on game creation.

1.

A game type appropriate for the aims of education. It is highly important to know how various game
types work and how their taxonomy corresponds to the taxonomy of education (Winters, 2006), in order
to place the main aim - training skills and knowledge - into the gaming environment. For example:

a. Question and answer (Jeopardy) games are suitable for acquisition of verbal information and
concrete concepts.

b. Arcade games train the speed of reaction, automatism and visual processes.
c. Adventure games facilitate solving problems and proving hypotheses.

d. Action games - coordination and reflex:

« Military

« Driving, flying

« Sports

« 3D shooting (navigation skills)

e. board games with strategy elements

—

strategy games - planning, navigation, negotiation

g. fantasy role-play games

h. multiplayer games, e.g. Massively Multiplayer Online Role-Playing Games
i. combined-type games

Knowledge should determine progress in a game. The main points of an educational material should
also become the main points in achieving the goal of a game. Which features of a game/simulation
facilitate the learning process? These are usually the features which activate cognition processes
related to the learning material and at the same time do not cause the short term memory to overload.

After a correct answer has been provided, the student should think about it in more detail, or should
be asked to justify or explain the answer. It is important that only correct answers should be explained.

The interface should be as simple as possible, without any unnecessary elements. Graphical images
should only contain information relevant to the study subject. Elements of fantasy should be applied
in moderation.

Optimization of mental workload:
a. Increasing difficulty levels.
b. Minimized interface design.

c. “Training wheels” - only part of the input keys are active at a given moment.
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d. “Faded worked examples” — consequential acquisition of authority from the game’s agent.
e. Pace - optimized to allow for thinking time.

f. Instructions and hints necessary for playing.

2. SPECIFICS OF THE GRAPHICAL OBJECTS

The key aspects for such subjects as engineering graphics, descriptive geometry and drawing are of the
following:

1. Spatial thinking
Visualization
Constructive thinking

Perception and processing of the information

The optimum choice of options

2

3

4

5. Different solutions for the same task

6

7. Knowledge of the standards and ability to use them
8

Graphical culture

Three-dimensional thinking, visualization and constructive thinking should be trained. This means that
problems requiring these skills should be solved over and over again (Kotarska-Bozena, 2008) (Meyers,
2000). At the moment students of Riga Technical University do not have enough time in their graphical
subject classes to train these skills as much as necessary in an auditorium, therefore an individual training
session in the time and space comfortable for the student would be a good solution; besides, this kind of
training does not demand the presence of a teacher. However, this requires motivation — either this training
should be obligatory (with control required), or it should be pleasant - therefore it could be done with
the help of a game. The latter also insures control of the results within the game. Feedback is provided
instantly, and the participation of a lecturer is not required. As concerns the time and space issue, the most
convenient means of communication is the mobile phone. Students spend a great amount of time traveling
from one place to another and often spend the time playing games. Why not let them be educational
games?

The international project eBig3 focuses on the possibility of using the most wide-spread technical equipment
- television, PCs with an Internet connection and mobile phones - in e-learning. The strong points of each
of these devices should be used and united to provide an optimized environment and means for education
(Kapenieks, Zuga, Stale, Jirgensons, 2012) (Zuga, Slaidins, Kapenieks, Strazds, 2006). (Jirgensons,2012).
The benefit of a mobile phone within the education process is its constant accessibility; however, its
disadvantage is that the learning material should be divided into small fragments. Nevertheless, an
educational game can fit perfectly on a mobile phone and can be used in any circumstances. If this game
is made to be attractive enough, it could provide a great opportunity to train three-dimensional thinking,
visualization and constructive thinking skills. These three skills are essential for graphical education of
engineers and architects and should be acquired even before the learning of professional information.
Every single skill requires different tasks and, therefore, different games. Actually, all these games can be
developed without information technologies, which have been done for centuries. Still, this has no appeal
to the modern “digital” generation, therefore their language and their technologies, which they have known
since early childhood, should be used for successful education (Suki, Norazah Mohd, Norbyah Mohd Suki,
2011), (Azevedo, 2002). Games would serve as an “exercise machine” available at any given moment.

3. THE MODEL OF A GAME

Every educational aim requires a different game model.

A game model suitable for training three-dimensional thinking is shown in Figure 1. In this game a student
is shown a 3D model which can be rotated and viewed from all sides. Then, the model becomes fixed
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according to the three projection planes, and a fixed 3D image appears — as an axonometric projection.
The next step is three principal views of the object in orthogonal projection. The student’s task is to label
the surfaces of the object in different views according to the markings on the image of the model. The
model itself remains rotatable. In the last part of the game, the student should fill in a table, indicating with
symbols the spatial layout of the object’s elements in relation to the principal view planes.

The same game may be reversed - in this case, the student must mark surfaces on the model’s fixed
image according to the markings on the principal views. The educational aim of this game is to develop the
student’s ability to transfer back and forth from a spatial model to a flat image, i.e. the draft. Objects change
according to the various difficulty levels of the game. On the lowest level, objects consist of projection
planes and level planes. In the next levels the number of planes and the difficulty of objects increase, and
oblique planes appear. Rotation surfaces also appear in higher levels. In this case the placement of rotation
axes in relation to principal projection planes has to be recorded in the placement table.

The aim of this game is to mark all the surfaces correctly and to fill in the table. Points are given for correct
answers. If the student makes mistakes, they should either search for them (to regain points), or if they
don't, the mistakes will be highlighted (this results in points taken away). Time is accounted for, but only
for the student’s own information. Timing is not essential in getting to the next level as long as the answer
is correct. The student’s level of three-dimensional thinking is controlled by PSVT:R (The Purdue Spatial
Visualization Test: Visualisation of Rotations) before and after the game (Leopold, Gorska, Sorby, 2001).

3D model
(dynamical)

Axonometric Tagging of
view the surfaces

Spatial position of the elements of
the object filled in a table

Figure 1. The model of a game for development of the spatial ability.

The student’s points and rating are shown in the game.

Game models for visualization skill development are shown in Figure 2. Visualization is required to generate
within one’s own inner space a 3D model from a flat draft, which could be mentally rotated, viewed from all
sides, transformed, dissected by a plane, imagined while overlapping other objects etc.

This type of game begins with three principal views of an object (Fig. 2.a). The correct model should be
chosen from the offered ones. If the right model is chosen, a fourth possible view of this object has to
be chosen from the offered options. In the next stage a placement symbol of a cutting plane is displayed
and the correct section has to be chosen. An opposite problem is displayed in Figure 2.b. Here a model
and section are displayed, and the correct cutting plane placement has to be found. A more complicated
option is displayed in Figure 2.c, where 3 object models and 9 principal views are provided. They have to be
combined in the correct sequence according to the principal view placement next to every model.

A game model for constructive thinking development is displayed in Figure 3. Constructive thinking
enables the student to model objects from primitive ones and, vice versa, to determine what basic forms
were used to create a certain spatial object. It is best to start with the simplest things — two-dimensional
objects, i.e. flat outlines. The student is shown a flat object, which has to be modeled from the provided
parametric primitives. On the first level these are rectangles, triangles and circles. Every object has its own
coordinate system and centre. In this game, size matters. The sizes can be changed - the primitives are
parametric. A modeling space with its own global coordinate system (joint for all objects) is also provided.
The object to be constructed is provided with all measurements, which have to be exactly the same. The
modeling process implements Boolean operations — conjunction, subtraction and splitting. Whenever
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Boolean operations are used, the outlines do not overlay each other, and only the resulting outline remains.
On the lower levels simpler forms are modelled; further on the forms become more complicated, and
other primitives, such as hexagons, are added. The same task performed in a three-dimensional space is
much more difficult. In this case the primitives are spatial objects - prisms, cylinders, cones, pyramids and
spheres, and there are three coordinate axes. While the modeling task is performed, the student also has
to fill in a table of performed actions. This provides training not only for constructive thinking, but also for
modeling and programming skills.

3 views

Model 1 Mode< Model 3 Model 4 Model 5
4th view (1) 4th view (2)| |4th view (3)

Section (1) | |Section (2)| |Section (3)| |Section (4)

Figure 2.a. The model of a game for development of spatial visualization ability (1).

Model 2 Section (2)

S

Plane 1| |Plane 2 | |[Plane 3 | |Plane 4 Plane 5

Figure 2.b. The model of a game for development of spatial visualization ability (2).
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Figure 2.c. Visualization of the Model 1.
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s

Figure 2.c.c. Visualization of the Model 1 from Figure 2.c

Square Triangle Circle

Given form

Table

O

Figure 3. The model of a game for development of constructive thinking.
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CONCLUSIONS

1.

Teaching graphical subjects can be made more attractive by using multimedia as well as various
environments — both physical and digital.

Not only the presentation of information can be adapted to the changes in the young people’s way of
thinking; the same can be done regarding means of training.

In this case teaching would be conducted with a computer game which serves as an “exercise machine”
for specific engineering-focused skills.

Not only knowledge, but also certain qualities and skills get trained.

Each educational aim requires a separate game model focusing on specific tasks.
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ABSTRACT. When applied ICT to education, we hold implicit within this definition that learning can occur asynchronously and at
distance - the traditional classroom environment is not a pre-requisite for delivery and receipt of learning. Further, we hold that
even though the traditional classroom may still be the focal point of teaching and learning for much of the time, the practices and
actions within that environment must change and that ICT is both the driver and the enabler for this change.

The paper presents a research on the role of virtual learning environment in the ICT based study. Totally 26 respondents were
invited to answer the interview questionnaire. Male there were 15 persons and female — 11 persons. Female are becoming more
active when we speak about information communication technologies they are interested more and more and are happy to be
involved to IT based activities.

Keywords: virtual environment, teachers, students, platforms.

Introduction

ICT is now becoming fullyimplemented in all aspects of our lives — from purchasing decisions based on peer-
review and feedback to the “always-on” news and communication channels of Twitter and Facebook. The
impact is also emerging in the classroom (or perhaps we should say the “Learning Space” or “educational
environment”). The expectations of our students have changed, they no longer expect (and did they ever
enjoy?) all teaching to be didactic, led from the front and one-to-many. They expect and, in our opinion,
learn more readily through “interactive and bi-directional communication systems”.

Our students live a part of their lives in “alternative spaces” — Facebook, YouTube, Xbox Live etc. And their
communication and creation expectations have altered.

As educators we can, and must, respond to this — the use of ICT, and in particular Web 2.0 tools, favours
and supports interaction and collaboration among students and enables new means of communicating
and interacting both in real and asynchronous time.

Internet enabled ICT also provides access to “all the world’s knowledge” in an infinite resource library that
can be tapped into, explored, exploited and shared.

Information communication technologies are the whole of digital approaches and tools which allow
creating, collecting, storing, transforming and disseminating the information. It is needed to emphasize
that the purpose of information that is transferred using these technologies is to define, communicate,
collaborate, share information, and all of this is ensured by various ICT tools. ICT has an impact on nearly
every aspect of our lives - from working to socialising, from learning to playing. With regard to educational
context, the purpose of ICT could be comprehended widely as a general learning, cooperative learning,
reflection, etc. The digital age has transformed the way young people communicate, network, seek help,
access information and learn. Teachers must identify that young people are now an online population and
access is through a variety of means such as computers, TV and mobile phones.

1. RESEARCH RESULTS ON VIRTUAL LEARNING ENVIRONMENT

The present work aims to investigate the use of Moodle E-Learning Platforms in Educational Institutions
to support the learning and teaching. The following data result from the administration of questionnaires
to students.

Young Computers Users School (JKM) at Kaunas University of Technology has 10 years' experience
working using virtual learning environment Moodle as well as organizing study process online with tutor
support and material development as well.



Advanced Learning Technologies 55

Totally 26 respondents were invited to answer the interview questionnaire. Male there were 15 persons and
female - 11 persons. Female are becoming more active when we speak about information communication
technologies they are interested more and more and are happy to be involved to IT based activities.

There are discussed questions on internet access is very high speed in Lithuania and it is very important
to every child taking studies at school level. We found that every person have a computer and access to
the internet.

3) Where do you have access to internet?
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Figure 1. Internet access.

The figure 2 shows how many hours’ children are spending time in the internet. 16 out of the 26 respondents
answered that they are spending from 4 to 6 hours per day, the other group é persons are spending from 7
to 9 hours per day and 2 persons provided information about spending more than 10 hours per day. This
is very bad indicator influencing on the health of respondents.

4) On average, how much time do you spend on
the internet every day?
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Figure 2. Time spent in a day.

The respondents in the figure 3 are presenting the percentage of time spent for each chosen activity: Social
networks and chat 7 respondents are in the frames of 30 percent and 1 in the frames of 100 percent.
Reading newspapers selected in the frames of 10 till 20 percent. There is interesting position for updating
your blog 15 respondents answered in the frames of 0 percent. Mailbox selected 10 respondents in the
frames of 10 percent and 2 respondents in the frames of 100 percent. Navigation of e-commerce sites
and on-line purchases selected 8 respondents for 0 and 8 respondents for 10 percent. Research, study,
and similar activities to support learning selected 6 for 0 and 6 for 30 percent. YouTube and online videos
selected 5 respondents for 10 percent and 5 respondents for 80 percent. Search for information on the web
is selected by 7 respondents in the frames of 20 percent. Online games selected by 11 respondents for 0
percent.
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5) What are the activities that you carry out mainly online? (Out of a total
of 100, indicates the percentage of time you spend for each choosen

activity)
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Figure 3. Carried out learning activities.

2. E-LEARNING PLATFORM

E-learning refers to the use of electronic media and information and communication technologies (ICT) in
education. E-learning is broadly inclusive of all forms of educational technology in learning and teaching.
E-learning is inclusive of, and is broadly synonymous with multimedia learning, technology-enhanced
learning (TEL), computer-based instruction (CBI), computer-based training (CBT), computer-assisted
instruction or computer-aided instruction (CAl), internet-based training (IBT), web-based training(WBT),
online education, virtual education, virtual learning environments (VLE) (which are also called learning
platforms), m-learning, and digital educational collaboration. These alternative names emphasize a
particular aspect, component or delivery method. E-learning includes numerous types of media that deliver
text, audio, images, animation, and streaming video, and includes technology applications and processes
such as audio or video tape, satellite TV, CD-ROM, and computer-based learning, as well as local intranet/
extranet and web-based learning. Information and communication systems, whether free-standing or
based on either local networks or the Internet in networked learning, underlies many e-learning processes.

A virtual learning environment (VLE), or learning platform, is an e-learning education system based on
the web that models conventional in-person education by providing equivalent virtual access to classes,
class content, tests, homework, grades, assessments, and other external resources such as academic
or museum website links. It is also a social space where students and teacher can interact through
threaded discussions or chat. It typically uses Web 2.0 tools for 2-way interaction, and includes a content
management system.

Virtual learning can take place synchronously or asynchronously. In synchronous systems, participants
meet in “real time”, and teachers conduct live classes in virtual classrooms. Students can communicate
through amicrophone, chat rights, or by writing on the board. In asynchronous learning, which is sometimes
called “self-paced” learning, students are expected to complete lessons and assignments independently
through the system. Asynchronous courses have deadlines just as synchronous courses do, but each
student is learning at his own pace.

A virtual learning environment can also include students and teachers “meeting” online through a
synchronous web-based application. The teacher is able to present lessons through video, PowerPoint,
or chatting. The students are able to talk with other students and the teacher, as well as collaborate with
each other, answer questions, or pose questions. They can use the tools available through the application
to virtually raise their hand, send messages, or answer questions on the screen given by the teacher or
student presenter (Vikipedia).



Advanced Learning Technologies 57

In the figure 4 there are selected main features of e-learning such as a possibility attending online courses
(7 respondents), using self-learning (9 respondents), using open source programs and applications
(5 respondents), using online platforms (9 respondents), making google personal encyclopedia (3
respondents), manage forums, receive feedback in real-time (2 respondents).

Speaking about e-learning in your educational life up to now. 8 respondents keep that it is important and 8
respondents keep it very important.

Answering to the question how important are the following features to make sure that an educational
activity in E-learning has success, 8 respondents answered that important Support the interaction between

6) In your opinion, the three main features of E-learning are ...
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Figure 4. Opinion on the main features of e-Learning.

students; 5 respondents answered that important support the interaction between student and teacher; 6
respondents answered that important developing cognitive processes (memory, attention, understanding,
reasoning, problem solving); some importance declared 8 respondents ensuring an emotional and
relational communication; 9 respondents presented that very important is knowing how to use technology;
9 respondents keep that very important is accessing to online resources; 11 respondents keep that being
self-learning without restrictions of time and space is very important as well; 8 respondents declared
that important is receiving an assessment of the level of learning acquired; 8 respondents keep that is
very important ensuring quality in learning and guaranteeing easy navigation, the platform needs to be
user-friendly; 7 respondents declared that is important to organize the contents of a course to suit your
educational goals and needs and 5 respondents declared important accessing a platform through mobile
devices (eg, tablet, smartphone).

The next question is about opinion on the three main conditions that impede the use of an E-learning
environment 10 respondents mentioned high risk of distraction, 8 respondents mentioned connection
problems and low emotional involvement.

All the features of e-learning is evaluated in a very high score for example use and like it very much:
videoconference - 9 respondents, Wikipedia — 10 respondents, Search engines — 13 respondents,
YouTube - 12 respondents, Online exercises- 9 respondents, E-book — 9 respondents, Forums and chat-
10 respondents, E-mail and E-learning platforms - 13 respondents as well as Social network — 11
respondents.
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11) How important are the following features to make sure that
an educational activity in E-learning has success? (1 = not
important, 5 = very important)
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Figure 5. Features on e-learning success.

12) In your opinion, the three main conditions that impede the
use of an E-learning environment are...

=
--l:l
-
e
I..-
B
o
P..-

5 '« o o o N A @& K

& & S ¢ &

) & 'é'b 3 &P 65" & & <8‘
¥ ¥ 8@ Q‘ g ?}0 \{“\ Q‘}
& & & & S N & ° @
M M & O & NS v
& o*
Figure 6. Main conditions that impede the use of e-Learning.
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CONCLUSIONS

ICT is now becoming fully implemented in all aspects of our lives - from purchasing decisions based on
peer-review and feedback to the “always-on” news and communication channels of Twitter and Facebook.

Our students live a part of their lives in “alternative spaces” — Facebook, YouTube, Xbox Live etc. And their
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13) Please indicate your preference to use the following tools to
support the training in E-learning:

M Do not use, and will continue not
to use it

m Do not use, but I'd do it / use it

M Use, but | would not do it / use it

m Use, and | like it / use it

Figure 7. Tools to support e-Learning.

communication and creation expectations have altered.

Internet enabled ICT also provides access to “all the world’s knowledge” in an infinite resource library that
can be tapped into, explored, exploited and shared.

Information communication technologies are the whole of digital approaches and tools which allow
creating, collecting, storing, transforming and disseminating the information.
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ABSTRACT. It is aimed in this paper to present the perspective of students, teachers and representatives of administration (based
on theoretical and empirical findings) on the cooperation in virtual environments in the context of the ‘innovation-resistant’
organizations. Two theoretical models are presented: one of them emphasizes (and provides arguments for that) the dynamic and
approach that universities have for technologies. Another one points out certain hesitance towards application of technologies
in study process. Findings from an empirical data (from one of the Lithuanian universities- x) show that the community is of this
X university is quite positive towards the application of technologies for studies, however, a full and productive application still
remains to be achieved.

Keywords: innovations; e-learning; digital natives; digital immigrants; virtual collaboration, communication and teamwork
environment.

Introduction

According to M. C. Christensen, H., J. Eyring [1] traditions are important at the University and researches
“must understand not only current realities, especially the threat of competitive disruption, but also
how universities have evolved over the past several hundred years. Even more than most organizations,
traditional universities are products of their history” [1]. A community at any university is comprised of
researchers, students, teachers, and representatives of administration, also of support units, including IT
professionals. Therefore dominant perspective of all groups on the realities and changes of a tradition at
university is important. Advancements in IT are probably the most evident in this context, especially, as
they have an important and obvious impact on- then- further advancements in science and technology.
Therefore the question B.Fischer formulates: whether there is anyone still believing that traditional
auditorium based study process will dominate in the future is almost void. Author himself envisages future
as aglass-kaleidoscope, with a great number of teaching/learning nodes; which consist of what we used
to call curriculum, however, which is being related to a learner (or used), with an adherence to an individual
learning styles [2]. However, author also admits- and authors of this paper agree- that this genre is neither
cheap, nor easy. It might be fascinated though; however, it requires creativity, insights, the team that has
an ambition to implement it should be dedicated and ready for a complicated array of activities. And the
most important factor here is the fact that cooperation and contributions of all representatives of the
community are essential. When the business world is rapidly changing and using continuously developing
ICT, according to A.L.Davidson and D.Waddington [3], universities are establishments technologically
resistant to the admission of new paradigms. Admission policy of innovations plays a significant role
at universities, i.e. may slow the growth and changes as well as may accelerate them. One of the key
obstacles related to the successful implementation of ICT at a lot of European universities is the fact that
the managerial do not support and determine relevant ICT priorities [4].

Problem question of the research: Innovation as a challenge for the traditional University: slow the growth
of changes or accelerate them?

The object of the study is virtual collaboration, communication and teamwork environment (VCCTE) at a
university.

The study aims at revealing students’, teachers’ and administration’s perspective on VCCTE at the University.

Methodology. Pragmatism; according to which it is necessary to seek for an optimal result under the
lowest expenditure. Structuralism; it states that for a purpose of studying a complex object, it is possible
to divide it into elements and functions, and, having analyzed those separately, the entire object may be
interpreted through joining the analyzed parts into the whole.

Research methods. Critical analysis of scientific literature and documents and questionnaire survey were
used for this study.
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1. INNOVATIONS IN TRADITIONAL UNIVERSITY

Some universities are quite conservative about the way study process is organized, and innovations are
discrete rather than integral part of activities [5]. Surely, there are a number of exceptions, and namely,
universities that offer on-line courses or even on-line study program’s, moreover, there are universities,
activities of which are exclusively on-line based. S.Popenici and S.Kerr [6], having analyzed developments
of universities globally, present new risks that universities have to face. Strangely enough, the application
of technologies, including the ones used to support MOOC (Massive Open Online Course), are enlisted
among the risks [6].

At a traditional university, which with an accepted degree of accuracy may be called “innovation resistant”
[3] organization, a number (or even a majority) of teachers and students have either heard or even tried out
technologies for organizing teaching and learning. However, stillin many cases, application of technologies
for studies represents rather a discrete phenomenon that an established practices. In order to transform
a discrete phenomenon into an established practice, at least a half of a community should be participating
in the process. Analysis of references shows that in most cases participants of teaching/learning process
understand possible positive influences and even effectiveness of technologies on teaching and learning
([71, [8], [9]). However, as in almost any other sphere of human activity, in this sphere also, the theory is
more developed than the practice. There are still organizations that do not apply web 2.0 provisions for
teaching/learning; also, teaching is organized based on pre-constructivist paradigms [10]. Surely, there
are also many outstanding positive examples of productive and rewarding practices of implementing
technologies into a traditional study process ([11], [9], [12]). On the other hand, some of them are exactly
that: illustration of an outstanding example rather than an example of regular practice. Universities apply
technologies into a study process based on a tradition of hundreds of years. T. Berger [13] notes that
due to this fact it is a challenge and a certain revolution for some universities to implement technologies
for studies, as the attempt requires changes in organizational culture and sometimes even the need to
withstand open or covert opposition of its members and stake holders.

Culture (therefore organizational culture also) is based on a number of innate norms and values, and these
are reproduced from a generation to a generation via a teaching and learning interaction. Therefore, with a
number and assortment of IT applications for teaching and learning, this interaction inevitably is changed
to some extent. Therefore, inevitably, culture is being changed to some extent. Therefore we may with a
significant degree of accuracy state that we are witnessing the change of culture, and namely, probably an
information or knowledge culture is emerging under our very eye.

A. Ausra [14] states that probably for the first time in human history information and scientific knowledge
became both the engine for development of a contemporary society, and one of the main (if not the
main), products of economies. The way information is handled and to what extent and how effectively it
is being transformed into knowledge (of an individual) and the way then that knowledge is transformed
back to information (for usage of wider communities and circles of customers) defines the effectiveness
and competitiveness of societies. Therefore competence of information handling: ability to search and
critically appraise, filter and synthesize information becomes one of the key elements for the success in
both professional and even personal walks of life. As [14] put it bluntly - a person should learn to manage
information in order to avoid being ruled by information.

The youth born in 1980s and later by some authors are called Digital natives (or Net generation) (further
on: “d-natives”) ([15], [16]). Today these young people are young professionals, students and pupils who
spend a lot of their time online. Modern web technologies enter daily life and broaden its boundaries [17].
“D-natives” are willing to apply modern technologies of web in many fields of life and certainly at university.
Therefore to monitor patterns of using technologies (and information, accessed that way) is of extreme
importance in order to build prognosis for the future developments of organizations’ and even human
societies. Even several years ago, as empirical findings revealed, at least 50% of adolescents in the USA
were active bloggers [18].

The number of publications on “d-natives” are not yet numerous in Lithuanian language, however, the ones
available, and available globally, emphasize the features of a contemporary young person (the one born
after 1980) - and namely, that such person is a multi-tasker, as Talbot put it [17].
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An effective implementation of technologies in study process serves as an evidence that organization is
dynamic and orientated towards creation of a positive environment both at micro and at macro levels. In
away implementation and application of IT in study process serves as an evidence about an organization
striving towards holistic management, because in most cases the study process is addressed as the last
one, with other processes (management: administration, budgeting; supporting students’ activities other
than studies, also supporting research activities) receiving attention in the first place. Theorists note that
there is no one pattern for the way IT is applied to studies; however, some general characteristics may be
identified. And the fact that in most cases study process (supporting teaching and learning interactions)
is addressed the last is one of those characteristics. One of the reasons for this tendency is the complex
interactions of teachers and students, and also, a complexity of needs of teachers and students. Also, a
university has its own organizational goals that not in all cases coincide with the needs and expectations of
teachers and students, and in many cases, of other staff members. Moreover, a universal methodology for
identifying needs does not exist. Therefore the complexity only increases, and therefore, it may take much
longer than it was initially planned to implement some ideas and IT opportunities ([7], [19]). In many cases
the domino effect is used: that is, a university F, uses an example of university J, because the approach
university J applied turned out to be a success for that university J. However — and that is an important
point for a focused reflection — what worked for university J, may not work for university F, as in university
F quite a different set of factors works. Then the failure or at least a lower level of success in its own turn
may generate disappointment and in extreme cases: resistance for further actions [11]. The complexity of
factors and of circumstances serve as an explanation for a process of applying IT in studies being more
difficult and longer than anticipated. In summary it can be assumed that the introduction of ICT into the
learning process makes the complex task of not only the lack of methodology (or methodologies variety),
but the actors and heterogeneity of the groups. It is possible to identify “d-natives” and “d-immigrants” for
all groups of actors of study process today.

Process of application of VCCTE is based on analyzing e-learning as a socio-cultural system, which is
comprised of a set of elements: technologies (ICT); processes, interactions; contents (information);
participants (teachers, students, ICT professionals). In this case interests of all the actors of the learning
and teaching process must be taken into account, these interests being rather different. For students it
is important to have a possibility to participate in the study process, to use modern learning tools and
to acquire quality knowledge. Student’s activities involve search for information, generation of new
information and development of other elements of a competence of handling information. Teachers and
administration at a university must ensure the necessary conditions for meeting students’ needs, but they
have their own interests as well, and these interests shouldn’t be ignored. Technology based teaching and
learning (e.g., development of study materials) is directly related to an increased workload for teachers;
therefore this particular group of organization are concerned about the workload and its compensation.
Administration is interested in study infrastructure support and costs of organizing study process. Also an
organizational context of a certain university should be considered: what are its needs; who are its clients;
what is the experience in using ICT. Therefore IT professionals should be flexible and able to communicate
about the software, its customization characteristics and provide a support.

Moore’s [20] diffusion model divides the adopters of innovations into five categories. Technology
Enthusiasts like to play with new technology, even if nobody else around is using it (as E.M.Rogers
[21] notes, normally one may expect to have up to 2.5 % of members of organization, who share the
enthusiasm). Early Adopters communicate with Technology Enthusiasts and are rather easily convinced to
apply new technology in their activities (one may expect to have 13.5 % of such people in any organization
[21]. However, these two categories of adopters are the minority. In order to move to a really large-scale
adoption, Pragmatists (or Early Majority) should be persuaded to join (34 % [21]). They are much more
risk-averse than Early Adopters, and would adopt innovation if they see examples of other Pragmatists.
Therefore, there is a kind of “chasm” between the Early Adopters and Pragmatists, which has to be bridged
somehow. If this bridging would be successful and Pragmatists start to adopt, they do that en masse,
creating a “tornado” effect. After that, Conservatives (or Late Majority, 34 % [21]) are starting to adopt,
driven by the fear to be at competitive disadvantage, and much later, Laggards (16 % [21]) come in. Similar
tendencies may be observed also at universities, especially, from the perspective of applying IT for studies.
There are teachers and students at universities who start new activities, initiate new practices and apply
technological solutions that merely hit the market. And there are also teachers and students who have to be
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encouraged twice for trying out new things ([22], [23]). The successful cases, that we observe, are usually
implemented by technology enthusiasts or visionaries, but the pragmatists, representing the mass users,
are not taking over, as sometimes measures are not taken to bridge the “chasm”. G. A. Moore [20] also
suggests a solution to the “chasm-crossing” problem. He suggests to build a “whole” product, a bundled
innovative solution for a particular vertical segment (in this case university). The “bowling alley” principle
is used in this solution, both user segments and products being added one-by-one, carefully replicating
and expanding each successful application. As in all social system, a role of an individual (that is, individual
teacher; individual student) may not be underestimated for the success of the whole process [9].

2. EMPIRICAL STUDY ON PERSPECTIVES OF UNIVERSITY TEACHERS,
STUDENTS AND ADMINISTRATION ON IMPLEMENTATION OF VIRTUAL
ENVIRONMENTS FOR COOPERATION AND COMMUNICATION IN STUDIES

A study was carried out in x Lithuanian university, during September- October, 2013, after a year from
a moment of introduction of virtual environment. The research sample consisted of 104 students, 73
teachers, 55 administration staff. The age of the students, who participated varied from 19 to 26, the age of
the university teachers, who participated in a survey, varied from 30 to 64 and the age of the administration
staff - varied from 22 to 62.

If a concept of “d-natives” is to be used, we may state that sample consisted of both d-natives and
d-immigrants. We can see that the professors, associate professors and lecturers (Fig. 1) participated
in the survey more intensively than assistants. Therefore, it can be assumed that professors, associate
professors and lecturers are more receptive to innovation than assistants; however, such assumption is
just indicative and by no means should be considered without further analysis. At x university 14% of
professors, 21 % of associated professors, 27% of lecturers and 38% of assistants are employed.

TABLE 1. INTRANET FUNCTIONS, WHICH TEACHERS.

Percens

Teachers

Assistants

18,30

28,20

Lecturers 2640

A ssociated
professors

21,02

Professors

0,00 10,00 20,00 30,00 40,00
m Professors OAssociated professors B Lecturers OAssistants Percents

Figure 1. The frequency of teachers’ (the aspect of position at x university) — on the left. Representation of teachers
(the aspect of position at x university) in a sample - on the right.

3. STUDENTS AND ADMINISTRATIVE STAFF KNOW AND USE

More than a fifth of teachers use office e-mail constantly, almost a third participates in discussions in
intranet, and slightly more than one third publish study materials on-line. Here it is worth mentioning that
in Lithuania there is still some lack of teaching/learning materials specifically for study topics and also
more general information is missing (Fig. 2).

This fact has a rational explanation. Lithuania is a small country, with less than 3 mln. people, therefore the
possibilities and resources to develop an up-to-date and qualitative set of educational resources, especially,
open educational resources is difficult if not impossible to achieve. As the body of knowledge changes and
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K1: E-mail; K6: Files sharing;

K2: Calendars; K7: Profiles;

K3: Collaboration tools; K8: Workspaces:

K4: Learning material storage and sharing; K9: University discussions;

K5: Instant messaging; K10: Contacts (address book, easy to connect
with people fast).

increases so fast, it is of utmost importance to constantly monitor on-line resources, to update them.
Economical effectiveness becomes a crucial factor in the process, and, as also the experience and data of
an international team show, it is interrelated with the expectations for the quality of experiences in studies
(2013-4107 /001-001, Nr. 543239-LLP-1-2013-1-LV-KA2-KA2NW; LangOER Network).
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Figure 2. University teachers know about functions of intranet (VCCTE),
however, only some of them actually use the functions directly for study process.

Fig. 3 illustrates data about students’ activity in VCCTE. There K4 codes down-loading Learning material.
All the other codes mean the same activities as in Fig. 2 and Table 1. Findings show that a third of students
use university's e-mail, one fifth uses calendars and participates in university discussions; 9 out of 10
students download study — materials.
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Figure 3. University students know about functions of intranet (VCCTE),
however, only some of them actually use the functions directly for study process

Administration (Fig. 4) was asked the same questions as teachers (Fig. 2). More than a third of administrators
use university's e-mail, a fifth uses intranet for organizing joint activities; and a half participates in intranet-
based discussions (Fig. 4).

In summing up we may state that though teachers’, students’ and administrations’ activity in intranet
(VCCTE) differs to some extent and depends on different needs of these groups, the level of difference is not
high (Fig. 5). Therefore it was not possible to identify the difference between perspectives that “d-natives”
and “d-immigrants” have. Students want to download study materials; teachers and administrators are
more interested in discussions using intranet (VCCTE).



100% da da do da
P W £ @
90% H& g & & & g
) )
80% H ’(\‘ r{"g\c‘ Qc&“\u ’(\‘
70% ] cd A S° i
° < & SF
@‘
60% 1 S
50% | 8o N I
wed] B = =
20% ] u .\“§\“ H S Qe - B
o N de N
QY i
. | | M £ mm |
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
O Know about functions M Use functions

Figure 4. University administration know about functions of intranet (VCCTE),
however, only some of them actually use the functions directly for study process.

All of the members of a survey were asked to evaluate their own activity with a question:“Do you think that
you are applying VCCTE opportunities for Your purposes sufficiently?” 8 out of 10 students think that they
do not use opportunities sufficiently; 7 out of 10 teachers also thought they may be using opportunities
more. 8 out of 10 administrators reported the same. Therefore this dimension both by d-natives and d-
immigrants was assessed similarly.
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Figure 5. Comparison of answers of teachers, students and representatives of administration
on the tools and functions of intranet (VCCTE) they use.

CONCLUSIONS

o A lot of students, university teachers and administrators are aware of the VCCTE functions; however
it is constantly used by a significantly lower number. Students, university teachers and administrators
tend to learn about VCCTE functions independently.

» D-natives and d-immigrants have quite a similar profile of perspective on tools and functions they
know and tools and functions they use.

« An empiric quantitative methodology based survey provides just a sketch of a profile, and a more in-
depth analysis, also, a qualitative methodology based study is needed in order to answer the question
about why there is still a significant gap between the knowledge about (some tools and functions of
intranet), and actually using them in study process.
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ABSTRACT. In order to ensure life-long learning possibilities, appropriate high-quality teaching and learning services have to be
provided and proper conditions have to be created encouraging personal development among different age and interest groups.
Adult education is one of the decisive elements in enhancing fast education system progress and it can provide a variety of benefits:
train the abilities needed for life and professional work, increase integrality and political stability of the society, encourage active
citizenship, reduce social differentiation, improve employment possibilities, etc. Recently, an increasing attention has been given
to non-formal education as a specific area of adult education. Non-formal adult education provides more flexible conditions for
learning. This is a very important alternative for people who try to combine their employment in the labour market or other
activities and the need for life-long learning. The idea of life-long learning can be implemented by applying e-learning. The paper
deals with the ICT competence of adult educators and the possibilities of e-learning in non-formal adult education.

Keywords: Non-formal adult education, competence, information and computer technology (ICT), e-learning, lifelong learning
(LLL), skills.

Introduction

The importance of life-long learning for the future of Europe has been acknowledged at the highest level:
LLL is the main factor in enhancing citizenship, strengthening social unity and increasing employment. The
Life-long Learning Memorandum (2001) stresses that at present it is vital for every person to learn how
to learn and how to make use of the abundant information, since this would lead to the development of
technological skills in the information society. In this society, everyone — from ordinary citizens to different
level managers - have a possibility to use modern information technologies and national/global digital
information resources. One of the main principles of Lithuania‘s education policy is to provide equal rights
to all the citizens to get education, independent of the place of residence, gender, social origin or beliefs [5].

The present-day paradigm of life-long learning [9] embraces all the areas of human education, formal,
non-formal and non-formal self-studies, and also seeks to provide possibilities for life-long learning.

In order to achieve these goals, a flexible system of life-long learning should be created, accessible to
all. Non-formal adult education is the most convenient and easily accessible form of education which
can help people to acquire new competences or refresh the existing ones. This is of great importance for
learners and public at large, as well as for the teaching staff. Adult educators should play an important
part in bringing life-long learning into reality [2]. Thus, educators should be highly interested in adjusting
to changes, accepting innovations and joining the process of life-long learning. Putting life-long learning
into practice can be facilitated by e-learning/teaching.

The aim of the paper is to define the importance of e-learning in non-formal adult education.
The objectives are:

1. To present an overview of e-learning possibilities in non-formal adult education.

2. To evaluate adult educators' e-learning abilities.

Research methods: analysis of literature resources and documents; a survey, methods of descriptive
statistics.

1. WAYS OF IMPLEMENTING E-LEARNING IN NON-FORMAL
ADULT EDUCATION

Non-formal education has been entering different spheres of our society: cultural, social and political life.
People stay in the labour market for a longer time. Employers expect not only professional knowledge,
but also general abilities and skills required in various situations. Non-formal education is flexible and
therefore easily responds to social and personal demands, helps a person to acquire necessary knowledge
and to become an active citizen. Non-formal education is also of great importance because in addition to
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the fast-rising population emigration, the low level of education, especially that of non-formal education,
makes one of the biggest problems in the country's economic competitiveness: non-educated employees
are less productive and less open to innovations, while jobless people who do not study have difficulties in
finding their place in the economic life of the country [6].

New technologies have been increasingly applied in non-formal adult education. More attention is given to
information-communication technologies (ICT) as a factor increasing the efficiency of the learning/teaching
process. Application of information technologies is replacing traditional methodologies, conventional
teaching methods, and is becoming an important tool in life-long learning, introduction of innovations and
learner-oriented teaching approach. Information technologies help to create a new learning environment
with a variety of information resources and communication forms, to apply active teaching methods and to
teach how to work independently.

Development of ICT and the Internet services have provided access to electronic resources all over the
world, immediate expert's support for the learner, and learners communication regardless of time and
space. Therefore distance learning and e-learning are gaining wider application. It is a significant alternative
for those who try to combine their employment in the labour market or some other occupation and their
life-long learning needs [23].

E-learning is application of multimedia technologies and the Internet for improving the learning quality
by providing accessibility to information and services as well as improving distance communication and
cooperation (European Commission, from e-learning initiative). Electronic teaching as an innovative
teaching approach is a combination of teaching and information accessible anywhere and anytime, provided
to the learners by electronic means [3]. E-learning is an interactive learning process. Its advantage is that
it extends the learner’s learning possibilities, encourages the learner’s activity in choosing the place and
time, opens wide possibilities for new teaching and learning experiences, creates a complete dialogue
between the learner and the provider of teaching services, and improves the quality of learning [16].

The oldest way of e-learning is self-study based on learning without a teacher: the learning materials are
used and the knowledge is checked independently [1].

Social software has led to a new concept of e-learning — Computer Supported Collaborative Learning
(CSCL) - which means learning from each other, collaboration, open access to resources, thus providing
new technological possibilities in education of the information society. Learners are provided the necessary
learning conditions and support needed for the learning activities. In this teaching/learning, teachers are
facilitators and creators of the learning environments [10].

With the introduction of information technologies in the area of distance learning, electronic learning courses
were developed and provided. The term e-learning means that the process of distance learning is enriched
and enhanced with digital and communication technologies [19]. The inherent characteristics of distance
learning are flexibility, self-study and support in learning. The essence of distance learning is openness and
possibility to free the teacher and learner from the limitations of time and place. The character of studies
also changes: they are more individualized, the teacher is a facilitator and a methodological guide [5].

The present-day distance learning is similar to virtual learning. Virtual learning is that when the whole
learning process is transfered to the virtual space, i.e., the medium shaped by the information society
technologies and often identified as the Internet [7].

The number of teaching and training institutions applying e-learning is increasing. This leads to the
necessity to develop new methodologies and to implement the methods and means of blended learning.
Blended learning is a combination of different teaching aspects (technologies, activities, events) which
creates an optimal learning/teaching programme for a specific audience. It is one of the lately introduced
tendencies of higher education. Blended learning combines the best features of traditional and distance
learning/teaching. It is based on the idea that distance learning is considered not as an organisational form,
but a method integrated into traditional organisational forms.

Learners choose e-learning because it gives a possibility to plan their time in a more flexible way, they
can learn what is interesting and useful for them, in a convenient place and at a preferable pace, thus
developing their abilities and skills. Those with higher education and over 24 years of age prefer self-
studies. Everyone can join distance studies, but they are especially convenient for those who have specific
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needs and cannot study in a traditional environment. Almost two thirds of distance education learners are
quite optimistic about the development of distance learning/teaching [22].

Research carried out in ten large organizations [3] has shown that in majority of the organizations (eight
out of ten) self-study is encouraged, and in half of them distance and e-learning are applied. The greatest
potential for distance learning customers lies in the private sector which seeks professional training or
requalification possibilities [5].

2. E-LEARNING TENDENCIES

One of the main measures encouraging the development of distance learning/teaching was the Government
Investment Project LieDM (Lithuanian Network of Distance Learning) 1998-2005, covering the whole
territory of Lithuania. LieDM provides services to academic and non-formal education institutions, courses
for unemployed, training disabled people and other social groups. The LieDM network improves life-long
learning conditions, gives Lithuanian citizens a possibility to improve their qualification, to develop skills
regardless of the place of residence, social status or nationality [22].

In Lithuania, the development of e-learning and distance education is also encouraged by the support of the
European Union projects. It can be responsibly claimed that each educational and research institution has
participated or is participating in Life-long Learning projects, which provide possibilities to share learning/
teaching experiences on the international scale, to develop new products or methodologies [15]. Special
attention in Lithuania is given to initiating projects in rural areas in order to reduce social differentiation;
the programme “Unlimited possibilities” aims at training disabled people‘s skills of using information
technologies [17].

In 2006-2010, the level of using the Internet banking services has grown considerably (by 24 %). Research
findings [5] show that in Lithuania rural people experience the greatest impact of the Internet in the following
areas: information search (86%), learning (62%), work (62%). All the public sector websites comply with
the technical standards of accessibility to the disabled. According to the data [12] of 2011 63.7 % of the
population used the Internet. Other services provided by the information society technologies were used as
follows: sending/receiving e-mail messages — 57.3 %, calling, participation in video conferences - 51. 7 %,
using accommodation and travel services — 54.7 %, job search — 56.7 %, Internet banking — 41 %.

The Strategy of Life-long Learning contains a plan for the years 2009-2012 to create a storage of e-learning
programmes and objects for adult education, where the publicly accessible non-formal education
programmes could be stored. To reach this goal, in 2010 the Training Development Centre started a project
funded by the EU “Storage of adult education programmes and objects — means of electronic learning
services". Its aim is to create electronic possibilities for all the interested citizens to develop their personal
skills, to acquire knowledge needed for professional activities [23].

In Lithuania there are 1200 public Internet access points. Those are centres for the community to have free
access to e-services for research, social, personal, economic or leisure purposes. The most popular public
electronic services are those related to income declaration, employment, e-banking, public procurement,
library information search [11].

At present, the research and studies programme of Virtual University of Lithuania is under way. It consists
of four interrelated objectives: promotion of e-learning processes in the virtual environment, development
of e-learning infrastructure in Lithuania, development of an integrated Lithuanian research and studies
information space, and development of Lithuanian research and studies planning, management and self-
service infrastructure [11].

It should be noted, however, that not all the social groups have equal possibilities to participate in non-
formal adult education. More attention is given to certain groups (teachers, public servants), who are given
continuing financing which is legally regulated, the teaching service providers are accredited, and their
teaching programmes undergo quality assessment. Financing of other groups is not consistent [23].
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3. ADULT EDUCATORS AND THEIR SKILLS IN E-LEARNING PROCESS

Information technologies open new possibilities for science and education. Information and communication
technologies, the changing demands and attitudes of the society cause changes in the traditional concept
of education, relations between learners and teachers, and raise new requirements for all the participants
in education [21].

To ensure life-long learning possibilities, appropriate high-quality teaching and learning services have to
be provided and proper conditions have to be created encouraging personal development among different
age and interest groups. Life-long learning is important both for those who are studying, public at large,
and for people working in the education system.

Recently, a number of studies have been carried out to find out how adults evaluate the changes in adult
education, what their needs are, and what obstacles they come across in their studies [20]. The analysis
of the research findings showed what aspects should be improved, namely, flexibility of the programmes,
teachers' competence and application of innovative methods. When integrating ICT into the educational
process, both formal and non-formal, the role of the teacher, adult educator, is of prime importance.
Therefore, adult educators ought to do their best to bring life-long learning to reality [2], they ought to
adjust to changes and accept innovations.

The qualitative content analysis in Universities of Applied Science [14] allowed the author to diagnose the
main obstacles for integrating ICT into the education system: the lecturer’s pedagogical competence, the
lack of ICT skills among lecturers and students, poor lecturers’ skills in preparing methodological materials
and presenting them in various environments, insufficient students’ skills in selecting and evaluating
information, presenting it ethically and communicating online, insufficient attention to the infrastructure
and support for the lecturers.

An increasing number of educational institutions has been applying e-learning/teaching, thus the adult
educators’ need to use it in practice is also growing. New learning systems require not only training adult
educators how to use e-learning platforms, but also improving the e-learning materials and resources.
Traditional teaching resources have to be re-evaluated and adapted so that they could be integrated into
flexible, rich and functional learning/teaching materials, acceptable and accessible (on the Internet) new
technologies and standards [18].

There are no clear recommendations how elements of e-learning and distance education could be applied
in continuing adult learning in order to ensure the quality of the learning/teaching content and to meet
the learners’ needs. Teachers lack knowledge and abilities to prepare high-quality learning materials
[19]. Adult educators, who are mostly lecturers at formal educational institutions, also apply ICT in their
activities, but they do not make use of all the possibilities provided by modern technologies because they
lack skills in this area:

Non state supported educational institutions acknowledge the importance of e-learning, but they admit
they are still in the initial stage of e-learning development. Two thirds of non-university higher education
lecturers use e-learning technologies in their courses. However, only one sixth of university lecturers use
e-learning technologies in their teaching process [5].

Recently, e-mentoring has been gaining popularity. Mentoring is considered to be one of the ways of
improving the educational system and learning results [8]. In the context of life-long learning, mentoring
acquires a new meaning: it means all the functions of a mentor’s activities, the main of them being a caring
attitude, cooperation and positive relations with the learner. Successful mentoring results in good learning
and growth [13]. This can be achieved through e-mentoring projects which mainly aim at improving
mentoring abilities and developing ICT skills.

The partnership of the EU project “E- mentoring: new abilities and competences for new job” (2011-2013)
united well experienced adult educators-experts and adult educators-learners of different areas from six
EU countries and the USA. In the EU project “Lead-In: Mentoring for Adult Education Leaders“(2011-2013)
six different adult education institutions from EU countries were involved. The results of the projects —
e-mentoring models - defined the ways of ICT application in the mentoring process, which could lead to
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better learning possibilities and provide more mentoring and e-learning skills. The method of blended
mentoring was used.

Most of adult educators work at several institutions: higher education and non-formal adult education
institutions. These were the findings of the study carried out in 2010, during which candidates were
selected (evaluating their motivation and ICT skills) for participating in the two above mentioned e-learning
projects: only nine out of 52 participants - adult educators worked only at one institution. The biggest
proportion were lecturers from higher and vocational schools (71.2%), followed by teaching staff from
various training centres (21.1%) and non-governmental organizations (7.7%). 26.9% of the respondents
were lecturers — members of the Adult Education Association of Lithuania, 15.4 % - lecturers from non-
governmental organisations and non-formal education foundations, 17.3% - managers or administrators
of educational institutions, 40.4% - lecturers of higher schools.

The adult educators named the following motivating factors why they would like to participate in e-learning:
career and professional possibilities (71.6%), personal interest (70.1%), e-learning flexibility (62.7%). The
least motivating were: administrative support (21.1%) and the fact that the learning/teaching achievements
are not sufficiently evaluated.

The results of the project “Research and Development Platform for Adult Training of Key Competences’
No.VP1-3.1-SMM-07-K-03-073, coordinated by Vytautas Magnus University, (Fig. 1) have shown that the
As shown in Fig. 1, the most frequently used resources by the adult educators are: Internet resources (78.9
%), e-mail (86.5 %), materials uploaded on the Internet (65.4 %). The e-library references are used either
“frequently” or “rarely” (40.4 %). However, even 86.5 % of adult educators do not use e-learning courses,
57.7 % do not use the MOODLE platform, and rarely make use of social networks (44.2 %), or do not use
them at all (34.6 %).

86,5
E. learning courses

Social networks

Interent resources

57,7

Moodle or other open-code
programmes

E-library references

E-mail

Materials uploaded on the
Internet

0 10 20 30 40 50 60 70 80 90 100

H use frequently M use rarely B do not use

Figure 1. Using e-learning resources in learning process (%)

For comparison, the respondents were asked how adult educators get information about e-learning
and how they would like to improve their knowledge (Fig. 2). Mostly they acquire knowledge during on-
job training (36.5%) and qualification courses (30,8%), self-study (15.4%) and blended learning (3.8%).
Some respondents would like to study about e-learning in distance courses (13.4%) and through blended
learning (23%). A bigger percentage would prefer studying in qualification courses (30.8%) and in-job
training (21.1%) it was important because qualification certificates are issued.
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Self-study
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Figure 2. How respondents acquire knowledge about e-learning and how they would like to improve it (%)

CONCLUSIONS

Application of e-learning in non-formal adult education provides flexible conditions for life-long learning, for
satisfying cognition needs, improving the obtained qualification and acquiring new additional qualifications,
on-the-job learning, free planning of learning time, place and pace. E-learning is especially convenient for
people with specific needs who for certain reasons cannot study in a traditional environment

Fast growth of ICT and the experience of distance learning/teaching are the basic prerequisites for the
development of e-learning. The distance learning network LieDM, the network of public access points
(VIPT) have been developed. The development of e-learning is also fostered by the support of different EU
programmes.

ICT application is vital for lecturers and adult educators in their professional activities. However, their
ICT skills are not sufficient, and they wish to develop them. The main obstacle in integrating ICT into the
education system is the lack of the lecturers ICT skills. Adult educators must possess new high-quality
competence, closely related to the abilities to apply ICT in the learning/teaching process. These abilities
can be efficiently trained in the process of e-mentoring through blended learning.

The performed research have shown that the factors motivating adult educators to participate in e-learning
are: career and professional prospects, personal interest, flexibility of e-learning. The least motivating
factors are the administrative support and insufficient evaluation of learning/teaching achievements. Adult
educators most frequently make use of Internet resources, e-mail, materials uploaded on the Internet.
The least used are e-learning courses and the Moodle. Adult educators mostly get new knowledge during
on-the-job training, qualification courses. However, they would like to acquire or improve their knowledge
in distance learning courses and by blended learning.
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Enhancing Teaching Materials Using a Clinical Decision
Support System for Online Medical Learning
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ABSTRACT. The application of a Clinical decision support system on creation of visual materials for an online medical learning
is discussed in this work. An additional function of a Clinical decision support system on creating decision trees is presented to
enhance student understanding of complicated medical research data. As an example the eye disease data set (2146x33) was used
to help identify risk factors that are related to a rare pseudoexfoliation syndrome. The method on creating clinical decision support
trees is presented. Six decision trees are used in online learning course materials on diagnostics of eye diseases and treatment.

Keywords: online medical learning, clinical decision support, decision tree, data mining.
Introduction

Visual aids have been used in learning for centuries. Learning through pictures, graphs, or other media
helps students remember facts and ideas better. Unfortunately, traditional teaching methods often forget
the power of visuals. In fact, research data is often presented through a linear text, and the interpretation
of the findings and its variables is often quite complex. Our brains are not trained to interpret linear data
effectively. Hyerle such presentation of text-related material in linear fashion called “linear wall of text.” This
“wall of text” whether in written or spoken format, according to the researcher, limits the ways students
can access and process information simply because the brains do not think in “text” [1]. Furthermore,
Hyerle along many neuroscientists believe that we receive our information through the eyes and organize
visual information in a hierarchical ordering [2]. Therefore, presenting information in a visual format is one
of the most essential tasks of an effective teacher.

Visual representation of information is even more important in online format where the instructor is often
less available to interpret data, explain information, or give examples. Studies have demonstrated that
although student satisfaction with learning was slightly greater in face-to-face format, no difference
existed in the quality of learning and students’ achievement; learning style preferences did not influence
academic success in online or face-to face format [3, 4]. Nevertheless, an effective use of visual trees may
enhance learning and understanding of complicated data.

As an example, students in Medical faculty in Lithuanian University of Health Sciences (LUHS) are exposed
to huge amounts of research data and facts throughout many years of their studies. There are several
courses created in LUHS Moodle in different clinical fields. One of the courses focuses on diagnostics of
eye diseases and treatment. The course contains innovative teaching materials created using a Clinical
decision support system. Clinical decision support systems are firstly used to process large amounts of
data to gain important parameters and discover new relations. However, in this study a Clinical decision
support system with possibility to create visual materials was used and an example of a construction of
one clinical decision tree is analyzed and presented.

1. INSTRUMENTS AND METHODS

1.1. Decision Support in Medicine and Clinical Data Evaluation

Decision support in medicine is a routine clinical data processing on a range of systems. However, it is more
complicated in medicine than in other areas because of medical terms, semantic relations, and amount
of data. Decision support software usually uses data mining methods. These methods are useful while
analyzing particular task to gain important parameters and new knowledge [5, 6]. The term data mining
refers to a usage of a variety of techniques to process large amounts of information to discover knowledge
useful in decision making. This covers a number of various techniques: learning by classification rules,
clustering, neural networks, and so on. Clinical decision support is easily applied if using the right tools.
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They quickly define the most useful data, organize it into a structure, and discover new relations.

In this study, we present one example of the application of a Clinical decision support system on an eye
disease data set. One of the systems capabilities is to constructs decision trees witch can later be analyzed
visually. To illustrate the method eye disease data set was used. Data was collected in the Hospital of
Lithuanian University of Health Sciences. The data set (2146x33) consists of risk factors related to a rare
pseudoexfoliation syndrome (PEX). PEX is characterized by the pathologic production and accumulation of
an abnormal fibrillar extra-cellular material in the anterior structures of the eye and various extra ocular
tissues [7]. Pseudoexfoliation material can be seen by a slit lamp examination as grayish-white deposits
on anterior capsule of the lens, iris or posterior surface of the cornea. Causes, development mechanisms,
and exact chemical composition of the pseudoexfoliations remain unknown. Recent studies showed that
it is a condition of worldwide significance and apart from long-known intraocular manifestations PEX has
been shown to be a systemic process [8, 91.

1.2. Evaluation of Data Using a Clinical Decision Support System

A Clinical decision support system is designed to research data of e-health records in various medical
fields it is also capable to process large amounts of data and extracts most important information. In this
study, its additional function is used to construct clinical decision trees. This possibility makes the system
serve as a tool in creating learning materials. Clinical decision support system is implemented using the
.NET technology with .NET Visual C # programming language. The system consists of a number of data
mining algorithms; performance of these algorithms and other information is stored into a database. The
performance of algorithms is estimated using sensitivity (%) and specificity (%) parameters. Data mining
algorithms included in the system are implemented using Weka open source license software [10].

Begin

Pupil diameter
<7,25 >=7,25
1
1 1
Pupil diameter 4
<6,75 >=6,75 Hade
I_I_I |
I 1 1
When started HOL ™
PEX No PEX smoking
<18,5 >=18,5 <14 >=1,4 <2,8 >=2,8
PEX No PEX No PEX PEX No PEX PEX
Age
<59,5 >=59,5
Total cholesterol
<5,5 >5,5 PEX
No PEX PEX
AMD
>=1,5 <1,5
NC
REX »>=1,85 <1,85
Age
FEX <57,5 »=57,5
No PEX PEX

Figure 1. A decision tree produced with Clinical decision support system on pseudoexfoliation syndrome.
Here: HDL - high density lipoprotein cholesterol level, LDL — low density lipoprotein cholesterol level, AMD - age-
related macular degeneration, NC - nuclear color scale (parameter on LOCS i)
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The systems database is used for storing algorithms operating results, information entered by an
investigator, results of algorithms performance and characteristics of used data sets. The system
automatically provides a reliable clinical decision, based on the highest results of algorithms performance

[11].

2. RESULTS

The data set and Clinical decision support system described above were used to construct a decision tree
on risk factors related to PEX. A PEX decision tree that achieved the highest system performance result
(sensitivity and specificity) is presented in figure 1.

System performance sensitivity and specificity results gained using the decision tree presented in Figure
1 is accordingly 92% and 65%. The clinical decision support tree is easily analyzed and replaces a lot of
complicated text. The tree reveals that PEX is diagnosed by three main conditions: Pupil diameter, Age
and age-related macular degeneration (AMD). If Pupil diameter is less than 6,75 and either When started
smoking is less than 18,5, or high density lipoprotein cholesterol level (HDL) is more or equals to 1,4, or
low density lipoprotein cholesterol level (LDL) is more or equals to 2,8 it is likely the patient has PEX. If we
continue writing the same analysis about Age and AMD we would end up in a lot of understandable text.
It is complicated to read, use in diagnosis and remember such information. Visualizing such complicated
data is very valuable not only in diagnosis and treatment, but firstly in learning process. The online course
materials on diagnostics of eye diseases and treatment are enriched with such decision trees with guides
on how to use them efficiently. There are five more clinical decision trees created and used in course
materials established using the above method.

CONCLUSIONS

This study presents an additional function of a Clinical decision support system on creation of visual
materials for an online course. As an example a rare condition of PEX was taken and illustrated the
processes performed to build a clinical decision tree. A Clinical decision support system was used on
real e-health data set. A valuable clinical decision tree that gained high sensitivity (92%) and specificity
(65%) is presented. The decision tree summarizes and visualizes complicated data and presents it in an
easily understandable form. Six clinical decision trees are created and used in online course materials on
diagnostics of eye diseases and treatment established using a Clinical decision support system. While
studying the course materials the students didn’t have any difficulty in understanding the trees or didn't
have any negative feedback. However, no particular studies on this topic have yet been made. Anyway,
the creation and usage of clinical decision trees in online course materials will be recommended for other
online clinical courses taught in LUHS.

References

1. D. Hyerle, L. Alper, and S. Curtis, “Student successes with thinking maps(r): school-based research,
results, and models for achievement using visual tools,” Corwin Press, 212. 2004.

2. K. Finson, and J. Pederson, “What are visual data and what utility do they have in science education?,”
Journal Of Visual Literacy, 30(1), 66-85. 2011.

3. A.Sharma, B. Bryant, and M. Murphy, “Assessing face to face and online course delivery using student
learning outcomes,” Proceedings of the Information Systems Educators Conference ISSN. vol. 2167.
2013.

4. D. Rutkauskiene, D. Gudoniene, G. Lapina, and G. Rutkauskas, “Online based education and training,”
EDULEARNT11 Proceedings 6225-6230. 2011.

5. L. Lopes, E. E. Scalabrin and P. Fernandes, “An empirical study of combined classifiers for knowledge
discovery on medical data bases,” Advanced Web and Network Technologies, and Applications.
Springer Berlin, T.4977, 110-121. 2008.

6. G.Dzemyda, and L. Sakalauskas, “Optimization and knowledge-based technologies,” Informatica 20.2:
165-172. 2009.



Pazangios mokymosi technologijos

7. L. Drolsum, A. Ringvold, and B. Nicolaissen, “Cataract and glaucoma surgery in pseudoexfoliation
syndrome: a review,” Acta Ophthalmol Scand, 85(8), 810-21. 2007.

8. U. Schlétzer-Schrehardt, and G. 0. Naumann, “Ocular and systemic pseudoexfoliation syndrome,” Am
J Ophthalmol, 141(5):921-37. 2006.

9. M. Speckauskas, A. Tamosiunas, and V. Jasinskas, “Association of ocular pseudoexfoliation syndrome
with ischaemic heart disease, arterial hypertension and diabetes mellitus,” Acta Ophthalmol, 20(6),
e470-e475. 2012.

10. M. Hall, E. Frank, G. Holmes, B. Pfahringer, P. Reutemann, and I. H. Witten, “The WEKA Data Mining
Software: An Update,” SIGKDD Explorations, 11(1). 2009.

11. V. Speckauskiene, and A. Lukosevicius, “A data mining methodology with preprocessing steps,”
Information Technology and Control 38.4: 319-324. 2009.



Advanced Learning Technologies

E. studijy rengimo savianalizés metmenys

Rata Petrauskiené!

!Alytaus kolegija, Nuotoliniy studijy centras, Ligoninés g. Ic, Alytus, LT-62114

SANTRUMPA. Studijy kokybés gerinimo srityje daznai susiduriama su kokybés reikalavimy ir rodikliy poreikiu, kurie padéty
pasirengti kokybiskoms studijoms bei bty patogls teikiamo proceso vertinimui. Vykdomo projekto ,,LieDM tinklo plétra“
rémuose darbo grupé atliko jvairiy mokymosi / studijy kokybés reikalavimus ir kriterijus aprasanciy dokumenty bei priemoniy
analize, jvertino savo patirtj bei poreikius ir parengé metodines rekomendacijas.

Raktiniai Zodziai: kokybé, studijy kokybe, e. mokymasis, QuickScan jrankis.
Jvadas

Démesys studijy kokybei, kuris j diskusijas jtraukia ir placigja visuomeng, rodo, jog aukstosios mokyklos
vis daZniau susiduria su jy veiklos, konkurencingumo, socialinio vaidmens vertinimais; stebime Siy
vertinimy jvairove. Aukstosioms mokykloms iskyla naujy tiksly, susijusiy su kokybés uZtikrinimu. Sioje
srityje ne tik aukstyjy mokykly akademinés bendruomenés, taciau ir jvairiy Saliy institucijos, asociacijos,
judéjimai, fondai inicijuoja bei siilo rekomendacijas kokybés vertinimui ir gerinimui.

Démesys aukstojo mokslo kokybei turi jvairius motyvus: EADTU (European Association of Distance
Teaching Universities) organizacijos teigimu, kokybés uZtikrinimo reikSmé padidéjo, augant studenty ir
akademinio personalo mobilumui, didéjant aukstojo mokslo globalizacijai. Su tuo susije ir strateginiai
interesai aukstojo mokslo srityje, e. mokymasis tapo viena pagrindiniy priemoniy tarpvalstybiniame
aukstajame moksle [3].

Visuotinai kalbant apie e. studijy kokybés uZztikrinima, studijy organizatoriams, studijy programy
koordinatoriams, déstytojams ir kitiems dirbantiesiems Sioje srityje svarbu suvokti ir patj kokybés
uztikrinimo procesa, ir gerai Zinoti atskirus proceso elementus, susijusius su jy kasdienine veikla, kuriuos
galéty analizuoti, vertinti ir, esant reikalui, gerinti.

Straipsnyje kalbama apie studijy kokybés uZtikrinimo aktualijas bei pristatomi darbo rezultatai eksperty
grupés, kuri analizavo e. studijy kokybés savianalizés ir vertinimo situacija, apzvelgé jvairius mokslinius
darbus ir praktinius sitlymus. Eksperty grupe sudaré jvairiy Lietuvos aukstyjy mokykly — universitety
ir kolegijy — atstovai, turintys didele patirtj e. studijy ir nuotoliniy studijy srityje. Sio straipsnio tikslas —
apzvelgti aspektus, susijusius su poZilriu | kokybe bei studijy kokybés uZtikrinima, ir pristatyti medZiaga,
kurig e. studijy savianalizei ir kokybés vertinimui parengé projekto ,,LieDM tinklo plétra“ darbo grupé.
Metodologija — remtasi mokslinés literatiros bei dokumenty sistemine analize ir tikslinés grupés
parengtos e. studijoms skirtos metodinés medZiagos analize.

1. DEMESYS E. STUDIJU KOKYBES PROCESAMS

Kokybés uztikrinimo procesas - sudétinga veiksmy visuma, susieta ir su esama studijy infrastruktira,
ir su sarysiais tarp jvairiy studijy objekty bei subjekty, o taip pat ir su pokyciais. 1$Saukti pokyciai keicia
aukstyjy mokykly kokybés uztikrinimo proceso valdyma, nustatytus standartus bei veiklos praktikoje
priimtas normas, anksciau priimti ir naudoti kokybés rodikliai ar kriterijai daZnai nebetinka. ISkyla
klausimas, kaip kokybés procesg valdyti, | kg orientuotis situacijose, kuriose institucijos nariai tampa
atsakingais uZ proceso, jo struktdrinés dalies, Zingsnio, elemento ar pan. valdyma.

ISO 9000:2000 kokybés apibréZzimas akcentuoja: kokybé — tai atitikimas reikalavimams. T. y. kieno nors
kokybé priklauso nuo visumos neatskiriamy savybiy ir reikalavimy bei to, kaip jie vienas kita atitinka.
Kokybés uZtikrinimas - veikly seka, siekiant jsitikinti, kad kokybés reikalavimai bus uZtikrinti [4]. Kokybés
sistema tai ,rinkinys tarpusavyje susijusiy komponenty, kurie veikia kartu, siekiant jvykdyti sistemos
tikslus” [2].

Pati kokybés sgvoka yra kintanti ir jvairiai traktuojama. Mokslinéje literatlroje bandoma iSgryninti sgvoka,
taCiau susiddrus su pozidriy jvairove, daznai apsiribojama nagrinéjama sritimi, siekiant §j uZdavinj
supaprastinti ir kokybés sampratg geriau suvokti bent nagrinéjamos srities klausimy apimtyje [9].
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Nuo kokybés analizés pereinant prie studijy kokybés savoky, taip pat susiduriama su neapibréztumu.
Pladiai diskutuojama apie tai, jog aukstojo mokslo kokybés valdymas yra sudétingas uzdavinys.
Becket ir Brookes, apZvelge jvairiy autoriy darbus, iSskiria dvi prieZastis [1]: pirma, sgvoka ,,kokybé*
turi skirtingas reikSmes skirtingoms suinteresuotosioms Salims. Aukstajame moksle veikia vidaus ir
iSorés suinteresuotosios Salys, kurios gali turéti skirtingus ar net priestaringus kokybés apibréZimus.
Nenuostabu, jog Sioje kokybés sgvokos neapibréZztumo isdavoje kokybés matavimas ir valdymas esas
ginéytinas. Antroji priezastis, kodél kokybe aukstajame moksle yra sunku valdyti, tai, pasak autoriy,
sudétingas paties Svietimo produkto pobidis. Kadangi Svietimas laikomas sistema, tuomet Sioje sistemoje
yra jvediniai, transformavimo procesai ir iSvediniai. Diskutuojama dél Svietimo sistemos iSvediniy, kurie
gali bati materialls, nematerialls arba pridétinés vertés, pavyzdZiui, tyrimy rezultatai, uzimtumas, darbo
uzmokestis ir pasitenkinimas [1].

Sie poZymiai ir aukitojo mokslo kompleksiskumas lemia, kad kokybe vertinti ir gerinti yra sudétinga.
Aukstajame moksle daZnai taikomi jvairis i$ pramonés perimti kokybés vadybos modeliai (Zr. lentele),
kurie turi savo racionaluma ir savituma.

LENTELE. KOKYBES VADYBOS MODELIAI (PAGAL BECKET IR BROOKES, 2008)

Modelis Apibudinimas
Visapusiskas valdymo metodas, kuris reikalauja jnaso i§
VKV (TOM) visy organizacijos dalyviy, siekiant ilgalaikés naudos taip

pat ir visai visuomenei.

Ne norminio pobudzio aktai, nustatantys devynis
kriterijus (orientavimasis j rezultatus, orientavimasis i
klientus, nuolatinis mokymasis ir t. t.), naudoti tinka bet
kuriai organizacijai, norin¢iai jvertinti tobulumo siekiy
paZanga.

EFQM (Europos Kokybés
vadybos fondo) tobulumo
modelis (EFQMexcellence
model)

Subalansuota apskaita arba
subalansuoty rodikliy sistema

Veiklos / strateginio valdymo sistema, kuri pagrjsta
keturiomis matavimo sritimis: finansy; klienty; jmonés

(Balanced scorecard) vidaus proceso; mokymosi ir augimo.
Dviejy lygmeny kokybés modelis, kuris gali bati
Malcolm Baldridee na_udo_]_a{nas, swklan_tpagermt{ \iClqu. Sep_tynl katf.:gonjq
. kriterijai: lyderysté; strateginis planavimas; démesys
apdovanojimas (Malcolm . A ) . L
. klientams ir rinkoms; matavimas, analizé ir Ziniy
Baldridge award)

valdymas; Zmogiskyjy istekliy valdymas;
valdymas; veiklos rezultatai.

Tarptautiniai standartai, apimantys kokybés vadybos
sistemas. Susije su nuolatiniu gerinimu taikant
prevencinius veiksmus. Tai j klientus orientuoti kokybés
gerinimo veiksmai ir reikalavimai, siekiant pagerinti
klienty pasitenkinima ir pasiekti nuolatinj tobulinimg.
Sistema, skirta pertvarkyti ir pagerinti verslo procesus,
sistemas ir struktaras. Tai susij¢ su penkiy komponenty
poky¢iais: strategijos,  procesy, technologijos,
organizavimo ir kultiiros.

Priemoné, skirta matuoti vartotoju paslaugy kokybés
suvokimg (,,suvokta kokybe®) ir lukestius penkiais
aspektais: patikimumo, materialinés vertés, reagavimo,
uztikrinimo ir empatijos; ir nustatyti, kur yra spragy.

procesy

ISO 9000 serijos (SO 9000
series)

Verslo procesy
pertvarkymas (Business
process re-engineering)

SERVQUAL

Be lenteléje paminéty bendryjy kokybés standarty, gali bdti kuriami specifiniai kokybés reikalavimai.
AuksCiau pateiktas ISO apibrézimas teigia, jog kokybé - tai atitikimas nustatytiems reikalavimams.
Aukstosios mokyklos, iSoriniai kokybés vertinimo centrai, aukstyjy mokykly reitingy sudarytojai nustato
tam tikrus kriterijus, pagal kuriuos vertinama, kokiu laipsniu nagrinéjamas objektas atitinka jy nustatytus
reikalavimus. Kita vertus, siekiant kokybés, svarbu, jog kokybés proceso valdymas baty aiskus ir

palaikomas institucijos kokybés kultdros, o ,,kiekvieno universiteto valdymo isstkiu tampa kriterijy, kurie
sustiprinty viding kokybés kultdirg, bet ne jg reguliuoty, sukdrimas® [7].

Akivaizdu, jok kiekvienas pokytis lengviau jgyvendinamas, kai veikiantys faktoriai ir sprendimo badai
yra aiskls. Nors dokumenty apie studijy kokybés uztikrinima parengta nemazai (pvz., Standards and
Guidelines for Quality Assurance in the European Higher Education Area, 2009) [8], sprendima priimanciam
aukstyjy mokykly personalui daZniau yra svarbu ne iniciatyvos, o rekomendacijos, kaip vertinti ir kaip
gerinti kokybés procesus, t. y. kokybés uztikrinimo proceso vykdytojams yra svarbis konkretis gerinimo
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Zingsniai ir priemonés. E. studijy kokybei apibldinti iS esmés tinka tie patys reikalavimai, kurie taikomi
tradiciniam Svietimui. TaCiau nuotolis studijose beiinformacijos komunikacijos technologijy (KIT) naudojimo
bdtinumas vercia atkreipti démesj j e. studijy kokybés reikalavimuy, rodikliy bei kriterijy specifiSkuma, o tai
lieCia ir rekomendacijas e. studijy kokybés procesy gerinimui.

2. METODINE MEDZIAGA E. STUDIJY RENGIMO SAVIANALIZEI

Vykdant Lietuvos nuotolinio mokymosi tinklo LieDM palaikymo ir plétros konsorciumo [5] projektg ,,LieDM
tinklo plétra“, 2012-2014 m., vienas i$ numatyty uzdaviniy studijy kokybés gerinimo srityje buvo parengti
rekomendacijas - ,,Metodine medziagg elektroniniy studijy rengimo savianalizei® [6], skirtas aukstosioms
mokykloms atlikti e. studijy paslaugy savianalize, rengti studijy kokybés vertinimo tvarkas ar naudoti
kitoms su studijy kokybe susijusioms veikloms. Siekiant uZdavinyje numatyto rezultato, rengiant metodines
rekomendacijas, dirbo darbo grupé, sudaryta i$ nuotolinio mokymaosi eksperty, atstovaujanciy keturiolika
Lietuvos aukstyjy mokykly — universitety ir kolegijy. Si grupé buvo pasiskirs¢iusi j keturis pogrupius,
kurie gilinosi | skirtingus e. studijy rengimo savianalizei skirtos medZiagos aspektus. Darbo grupés nariai
jvertino atstovaujamy organizacijy poreikius, perzilréjo naujausia informacija e. studijy srityje, apZvelgé
aktualiausias su studijy kokybe ir jos vertinimu susijusias publikacijas bei praktinius darbus. Parengtas
dokumentas, kuriame pateikiamos metodinés rekomendacijos kokybés reikalavimy taikymo principams.
Dokumente pristatomi:

» bendrieji tarptautinius standartus atitinkantys kokybés reikalavimai;

« suvirtualia mokymosi aplinka susijusiy e. studijy paslaugy kokybés vertinimo rodikliai ir kriterijai;
» rekomenduojami e. kursy, kitos e. mokomosios medziagos kokybés rodikliai;

« rekomenduojamos e. studijy kokybés uztikrinimo priemonés.

Pastebima, jog pateikiamuose reikalavimuose laikomasi principo, nusakomo ZodZiais: ,reikia jvertinti®,
,jeigu pasikeicia, tuomet...“ ir pan. Tai demonstruoja neiSvengiamg proceso dinamiskuma, grjZztamojo
rySio, poveikio vykstaniam procesui poreikj ir rezultaty vertinima. Kiekviena aptariama rodikliy
grupé nurodo reikalavimus nagrinéjamo klausimo atZvilgiu iSskirtiems svarbiausiems veiksniams ar
elementams. Institucija, atitinkamo skyriaus darbuotojas ar kiekvienas besidomintis déstytojas pasirinks
jam aktualia veiksniy grupe, galés remtis Siais nurodymais. Zemiau supaZindinama su svarbiausiais darbo
grupiy pateiktos metodinés medZiagos aspektais.

2.1. Bendrieji tarptautinius standartus atitinkantys kokybés reikalavimai

Darbo grupés’ parengtame dokumente apibréZiama e. mokymosi samprata ir konstatuojama, jog IKT
dalyvauja visuose mokymosi proceso lygiuose, yra svarbi ir neatsiejama jo dalis. Remiamasi nuostata,
jog mokymosi kokybeé atspindi sgrysj tarp mokymosi ir jvairiy objekty ar subjekty nustatyty reikalavimy,
todeél savoka ,mokymosi kokybé" apima daugiau aspekty ir jg galima iSskaidyti | keletg skirtingy sgvokuy:

e mokymo kokybé;

e akademinio personalo kokybé;

e studijy programos kokybé;

e studijy aplinkos kokybeé (jrangos, studijy palaikymo ir pan.);

o studenty, moksleiviy, stojanciyjy savybeés;

e aukstosios mokyklos valdymo kokybé;

e moksliniy tyrimy kokybé.

Metodinéje medZiagoje teigiama, jog mokymosi kokybés sgvoka néra vienalyté, tad ir mokymosi kokybe
lemia daug veiksniuy.

IS to iSplaukia, jog aprasant ar nustatant studijy ar mokymosi kokybe, yra susiduriama su problemomis
ja apibddinti ir nustatyti vieningus reikalavimus, nors daug instituty, asociacijy, darbo grupiy mégina

1D. Baziuke, Klaipédos universitetas, V. Drasuté, Vytauto DidZiojo universitetas, D. Ulinskaite, Vilniaus Gedimino technikos universitetas
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ta nagrinéti ir apibrézti (pvz., Europos kokybés uztikrinimo aukStajame moksle asociacija (European
Association for Quality in Higher Education (ENQA))?, Europos nuotolinio ir e. mokymosi tinklas (European
Distance and E-learning Network (EDEN))?, Europos e. mokymosi kokybés fondas (European Foundation
for Quality in eLearning (EFQUEL))*ir kt.

Kaip pavyzdys kokybés jsivertinimui pateikiamas Europos nuotolinio mokymosi universitety asociacijos
(EADTU) parengtas institucijos jsivertinimo jrankis QuickScan®, skirtas e. mokymosi situacijai institucijoje
jvertinti kokybé reikalavimy aspektu. QuickScan vertinamos Sios institucijos veiklos sritys:

» strateginis valdymas;

e programos struktira (planas);

e kurso/ sando struktdra (planas);

e kurso/ sando teikimas;

e personalo parama;

e studenty parama.

Metodinéje medziagoje kiekviena Si auksciau isvardyta veiklos sritis yra atskirai apzvelgiama.

QuickScan jrankis patogus naudoti, nes ne tik padeda jvertinti jvairius studijy ar mokymosi kokybe
veikiancius veiksnius, platy jy spektra, bet ir dél to, jog analizé atliekama, suinteresuotam kokybe asmeniui

atsakinéjant j sistemoje pateikiamus klausimus. Kiekvienam neigiamai jvertintam atsakymui pateikiama
rekomendacija dél veiklos gerinimo.

Darbo grupés sitlymu, kiekviena Lietuvos nuotolinio mokymosi tinklo LieDM palaikymo ir plétros
konsorciume dalyvaujanti organizacija turéty atlikti savo institucijos bandomajj jsivertinimg ir tokiu bldu
galima baty suZinoti bendra kokybés vertinimga ir situacijg ir, kaip teigia darbo grupé, kurlink turime judéti,
ka reikia tobulinti bendromis pajégomis.

2.2. Su virtualia mokymosi aplinka susijusiy e. studijy paslaugy
kokybés vertinimo rodikliai ir kriterijai

Dokumente pateikti ir apibddinti reikalavimai e. mokymosi teikimo sistemai, o taip pat, remiantis
ankstesniame skyriuje pristatyto jsivertinimo jrankio QuickScan pagrindu, pateikti paslaugy teikimo
vertinimo aspektai. Siekiant iSvengti didelés kokybés rodikliy ir kriterijy jvairovés, darbo grupé® pasirinko
$j patogy institucijos sivertinimo jrankj. Svarbu ir tai, jog jrankis atitiko darbo grupés analizés objekta:
QuickScan jrankyje iSskirtas atskiras skyrius ,,Kursy teikimas”.

Darbo grupé iSskyre tris reikalavimy grupes: reikalavimai e. mokymosi sistemoms, studenty parama ir
personalo parama.

1. Reikalavimai e. mokymosi sistemoms. Svietimo reikalavimai apima mokymosi istekliy teikima,
komunikacija ir Ziniy vertinimo priemones. Techniniai reikalavimai apima duomeny patikimumo ir
saugumo standartus. E. mokymosi teikimo sistema turi bati stebima ir tobulinama, kad tenkinty Siuos
standartus bei atitikty reikalavimus:

e E.mokymosi sistemos techniné infrastruktdra turi bati pakankama akademinéms ir administracinéms
funkcijoms palaikyti.

« Komunikacijos ir informacijos teikimo e. sistemos turi biti saugios, patikimos ir uZtikrinti reikiamo
lygio privatuma.

o E. sistemos prieZilros, stebésenos ir perZilros rezultatus pastoviai reikia lyginti su nustatytais
standartais. Sie standartai, kai batina, turi bati atnaujinami.

http://www.enqa.eu/

3http;//www.eden-online.org/

“http://efquel.org/

Shttp;//e-xcellencelabel.eadtu.eu/tools/quickscan

SP. Abarius, Vilniaus universitetas, S. Turskiené, Siauliu universitetas, D. MartiSiené, Kauno technikos kolegija.



Advanced Learning Technologies

E. mokymosi sistemos leidZia pasirinkti internetinius jrankius, kurie blty tinkami naudojamiems
Svietimo modeliams bei studenty ir déstytojy poreikiams.

Informacija apie tai, kaip naudoti jstaigos e. mokymosi sistemas ir paslaugas, turi bdti teikiama
logisku, nuosekliu ir patikimu bldu visiems vartotojams.

Instituciné medZiaga ir informacija, prieinama per VMA, turi biti reguliariai stebima, perzitrima ir
atnaujinama.

Studenty parama. Studenty paramos paslaugos yra esminis komponentas e. mokymesi. Jy
projektavimas turi apimti pedagoginius, techninius ir informacijos istekliy aspektus. Palaikymo
paslaugos turi prasidéti nuo studento prieigos per institucijos internetinj puslapj prie e. mokymosi
sistemos, daZnai tai blna virtuali mokymosi aplinka (VMA), baigiant atskirais e. kursais ar mokymosi
objektais, pateikiant apie juos pilng informacija.

Pagal auksciau minétg QuickScan jrankj studenty paramos kokybei iSskiriami Sie vertinimo aspektai:

Studentams pateikiama aiski ir savalaiké informacija apie e. kursus, jskaitant mokymaosi ir vertinimo
metodus.

Studentams pateikiamuose studijy vadovuose nurodomos jy ir institucijos teisés, vaidmenys
ir atsakomybé. Juose taip pat pateikiama informacija apie prieiga bei dalyvavima jvairiose
bendradarbiavimo veiklose.

Socialiniy tinkly teikiamos galimybés leidZia sukurti ir remti studenty bendruomenes. Tai gali bati
pasiekta naudojant institucijos virtualioje mokymosi aplinkoje (VMA) arba, jei reikia, per iSorés
socialiniy tinkly svetaines.

Studentai turi galimybe naudotis paramos paslaugomis, jskaitant techninés pagalbos tarnybos
paslaugas, administracine parama ir visavercius patarimus dél e. kursy pasirinkimo.

Studentai turi turéti prieigg prie e. mokymosi istekliy, jskaitant internetine bibliotekg bei mokymosi
jgldZiy ugdymo ir studijy pataréja / vadova.

Personalo parama. Personalo paramos paslaugy tikslas yra suteikti galimybe visiems akademinio,
administracinio ir techninio personalo nariams visapusiSkai prisidéti prie e. mokymosi plétros
ir paslaugy teikimo. Naujoviy diegimas, pradedant nuo aplinkos ir techninés jrangos, salygoja ir
darbuotojy ugdymo veiklas. Taip pat reikalinga nuolatiné geros praktikos sklaida. Personalo paramos
kokybei iSskiriami Sie vertinimo kriterijai:

Akademinis, VMA kirimo ir administracinis personalas turi palaikyti e. mokymosi komponenty kirima
ir teikima.

Institucija turi uZztikrinti tinkama mokyma ir paramga darbuotojams, atsizvelgiant j technologijy ir
Svietimo pokycius.

Svietimo tyrimai ir inovacijos e. mokymesi yra auksto lygio veikla ir skatina karjeros pokycius.

Uztikrinami mechanizmai geros praktikos sklaidai, remiantis e. mokymosi patirtimi ir moksliniais
tyrimais.

Turi bati uztikrinamas darbuotojy darbo krivio problemy sprendimas, atsizvelgiama j kitg darbuotojy
dalyvavima e. mokymosi veiklose, teikiant e. mokymosi kursus ar studijy programas.

Tinkama parama ir iStekliai (pvz., techniné pagalba ir administraciné parama) turi bGti prieinama visam
akademiniam personalui.

Darbo grupés nuomone, jy pateiktame dokumente apZvelgti svarbiausi su e. mokymosi paslaugomis
susije rodikliai ir kriterijai. Taip pat teigiama, jog EADTU asociacijos pateikto QuickScan institucijos
jsivertinimo jrankio taikymas gali bdti greita ir aiski institucijos teikiamy e. mokymosi paslaugy kokybés
lygio nustatymo priemoné, jrankis pakankamai lankstus ir jame néra per daug pertekliniy rodikliy, kaip
daugelyje kity sukurty priemoniy kokybei nustatyti, pavyzdziui, Canadian Recommended E-learning
Guidelines(Can/REGs) ar European Foundation for Quality in eLearning (EFQUEL).
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2.3. Rekomenduojami e. kursy, kitos e. mokomosios medZiagos
kokybés rodikliai

E. studijy technologijy jvairové yra labai didelé, ir tai atveria gausybe galimybiy. Darbo grupé’ iskelia
tokius klausimus: ar e. studijoms ir jose naudojamai mokomajai medziagai galima taikyti tradiciniy studijy
kokybés rodiklius? Jei ne, tai kokie rodikliai nusako e. studijy mokomosios medZiagos kokybe? Ar jie yra
universalus skirtingoms institucijoms, studijy programoms, moduliams?

Darbo grupés pateiktoje medziagoje apzvelgiami rekomenduojami e. kursy, kitos e. studijy mokomosios
medZiagos kokybés rodikliai: turinio ir technologijy dermés vertinimo, mokymosi turinio kokybés
vertinimo, e. studijy iStekliy naudojimo miSraus mokymosi procese. Buvo iSanalizuota Lietuvos bei Vakary
Europos aukstojo mokslo institucijy parengtos e. studijy mokomosios medZiagos kokybés uztikrinimo
rekomendacijos ir struktdruotai pateikiami svarbiausi kokybés rodikliai. Kadangi mokomosios medZiagos
kokybé be institucijos konteksto yra nepakankamai apibrézta, Sie rodikliai apima ir institucinj lygmen;.

Pateikiamos SeSios kokybés rodikliy grupés: strateginis valdymas, studijy plano kdrimas, dalyky/kursy
kdrimas, dalyky / kursy déstymas ir pateikimas, personalo parama ir studenty parama.

1. Strateginis valdymas. E. studijy strategija turéty bati integruota j institucijos mokymo ir mokymosi
strategija. Institucijoje turéty galioti e. studijy teikima reglamentuojantys dokumentai. Sie dokumentai
turéty aiskiai nusakytivartotojy grupes beivisus taikymo praktikoje aspektus, atsakingy darbuotojy bei
infrastruktdros plétra. Atsirandanciy technologijy bei paZangos e. studijy srityje turéty bati vykdomas
tyrimas, monitoringas ir planavimas, kaip Siuos dalykus integruoti j mokymosi aplinka. Institucijos
Zmogiskuyjy ir finansiniy itekliy paskirstymas turéty bati vykdomas taip, kad baty efektyviai apripinti
su kokybisky e. studijy teikimu susije poreikiai.

2. Studijy plano kdrimas. E. studijy sudétinés dalys turéty atitikti institucijos personalo kvalifikacijos
tobulinimo planus bei kitus institucinius ir nacionalinius kokybés reikalavimus. Studijy planai turéty
bati kuriami taip, kad juos bity galima personalizuoti bei suteikti besimokanciajam galimybes
mokymosi rezultatus integruoti su kitomis (ne elektroninémis) studijomis.

3. Studijy dalyky kidrimas. Kiekvienam dalykui turéty bati apibréZti siekiami mokymosi rezultatai
tiek Ziniy, tiek jgdziy prasme. MiSraus mokymosi kontekste turi bati aiskiai grindZziama kiekvieno
mokymosi bldo naudojimo paskirtis. Mokymosi rezultatai, o ne technologijy prieinamumas turéty
salygoti, kokiais bldais dalyko medZiaga bus pateikiama.

4. Studijy dalyky déstymas ir pateikimas. Techniné infrastruktira, naudojama e. studijy sistemoje, turéty
biti tinkama, atliekant tiek akademines, tiek administracines funkcijas.

5. Personalo parama. Personalas, kuris yra susijes su akademine, informacine bei administracine
veikla, turéty remti e. studijy komponenty plétra bei taikyma. Institucija turéty uztikrinti reikalingus
mokymus bei parama Siam personalui. Personalo ugdymas turéty neatsilikti nuo sistemos plétros bei
pedagoginés pazangos.

6. Studenty parama. Studentams turéty bati suteikiama visapusiska informacija apie e. studijy iSteklius:
apie sistemos bei e. mokymosi aplinkos techninius reikalavimus, reikalingas Zinias bei jgldzius,
programos pobudj, mokymosi metody jvairove, galima parama, vertinimo reikalavimus ir t. t. Studentai
turéty turéti prieigg prie mokymosi istekliy bei besimokanciyjy paramos sistemu. E. studijy sistema
turéty tureti:

o prieigg prie bibliotekos e. istekliy;

e parama, susijusia su pagrindiniy jgtdZiy gerinimu: e. studijy jgtdZius, bendradarbiavima internetu bei
dalyvavima interneto bendruomenése ir kt.;

« paaiskinimus apie studijy dalyky pasirinkima bei programos vykdyma;
» konkrety asmenj, atsakingg uz informacija apie akademinius rezultatus bei paZangg;

» techninés ir administracinés pagalbos centrg;

D. Rutkauskiené, Kauno technologijos universitetas, S. Radzeviciené, Lietuvos sveikatos moksly universitetas,
E. Sakalauskaite, Vilniaus kolegija



Advanced Learning Technologies

formaly griztamajj rysj dalyko lygmenyje;
procediras, skirtas spresti galimus sunkumus ar gincus;

prieiga prie alumni organizacijy.

Kokybés rodiklius analizavusi darbo grupé teigia, jog e. studijy medziaga yra labai dinamiska, orientuota
i besimokantjjj, netgi individualizuota, todél kokybés rodikliai yra labiau rekomendacinio pobldZio, nei
neiSvengiamas reikalavimas. IS pateikto saraso batina atrinkti tuos rodiklius, kurie yra aktualds institucijai,
studijy programai, kursui.

2.4. Rekomenduojamos e. studijy kokybés uZtikrinimo priemonés

Parengtame dokumente darbo grupé® teigia, jog e. mokymesi kokybés kriterijai iS esmés neliecia studijy
dalyko turinio ir yra orientuoti j institucijos pasirengima teikti e. studijy paslaugas visuose organizacijos
lygiuose, todél ir kokybés uZtikrinimo priemonés turi biti orientuotos j: studijy aplinka / infrastruktira;
akademinj personala; studenty ir akademinio personalo parama.

1.

Studijy aplinka/infrastruktdra. Ypatingas démesys turi bati skiriamas IKT. Siekiant palaikyti e.
mokymosi aplinkas ir pakankamga prieigg prie juy, turi bti numatytos pakankamos léSos greitai
interneto prieigai ir serveriams. Institucija pagal galimybes gali naudotis savo IKT infrastruktdra arba
debesy technologijy teikiamomis paslaugomis. E. mokymosi aplinkas diegti, administruoti ir atnaujinti
turi kvalifikuotas jstaigos personalas.

Rekomenduojamos studijy aplinkos / infrastruktiros kokybés vertinimo priemonés:
naudojamy IKT tinkamumo vertinimas;

interneto prieigos greitio pakankamumo vertinimas;

naudojamos kompiuterinés jrangos tinkamumo ir pakankamumo vertinimas;
studenty nuomoné apie studijy aplinka / infrastruktira.

Akademinis personalas. E. studijas realizuojantis akademinis personalas turi biti tinkamas Siy studijy
vykdymui: turi turéti reikiamg kompetencija ir patirties e. studijy realizavimo srityje. Visy pirma,
institucija turi jsivertinti akademinio per-sonalo pasirengima ir kvalifikacija: ar dirba pakankamas
skaicius personalo, galinCio kokybiskai teikti e. mokyma virtualioje erdveéje, rengti ir tobulinti e.
mokymosi programas ir kursus. Rekomenduojamos akademinio personalo kokybés vertinimo
priemoneés:

akademinio personalo kvalifikacijos tinkamumo vertinimas;
akademinio personalo patirties e. studijy realizavimo srityje pakankamumo vertinimas;
akademinio personalo profesinio tobuléjimo sistemiskumo vertinimas.

Studenty ir akademinio personalo parama. E. studijose néra galimybés turéti tiesioginj kontakta su
déstytoju arba Sis kontaktas vyksta technologinémis priemonémis, todél e. mokymosi programy
kokybe didele dalimi lemia studenty paramai naudojamos priemoneés. E. studijy kursus ir programas
teikianti institucija turi aiskiai apibréZti savo atsakomybe uz savarankisky studijy skatinimg, paramg
tokioms studijoms ir studenty galimybes kontroliuoti savo asmeninius studijy rezultatus. Turéty bati
parengtos tokiy studijy rekomendacijos (vadovai). Svarbus déstytojo (kuratoriaus), kuris organizuoja
e. studijy procesg, vaidmuo. Vieni svarbiausiy veiksniy, lemianciy e. studijy kokybe, yra déstytojo
(kuratoriaus) komunikavimas su studentais ir studenty komunikavimas tarpusavyje. Institucijoje
turi bati atliekami tyrimai (studenty apklausos) parodantys, ar naudojamos e. studijy priemonés ir
technologijos yra interaktyvios ir ar jos padeda pasiekti studijy rezultatus. Institucija taip pat turi
suteikti reikiama technine bei metodine pagalba déstytojams, konsultuojant juos tiek techniniais, tiek
e. studijy teikimo klausimais.

Rekomenduojamos studenty ir akademinio personalo paramos kokybés vertinimo priemoneés:

studenty paramos sistemos tinkamumo vertinimas;

8D. Baltrusaitis, Kauno kolegija, K. Traskevicius, Marijampolés kolegija, Lijana Sarkaité-Vilums, Lietuvos muzikos ir teatro akademija
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e akademinio personalo paramos tinkamumo vertinimas;
e studenty nuomoné apie e. studijy palaikymo priemones.

Vertinimams visose — studijy aplinkos / infrastruktiros, akademinio personalo, studenty ir akademinio
personalo paramos - srityse galima naudoti keturiy baly skale: ,,nepatenkinamai: yra esminiy trikumuy,
kuriuos bdtina pasalinti“, ,,patenkinamai: tenkinami minimalls reikalavimai, reikia tobulinti®, ,,gerai:
sisteminis plétojimas, yra savity bruozy®, ,,labai gerai: iSskirtinumas®.

Darbo grupés nuomone, gauti institucijos vykdomy e. studijy jvertinima galima ir pasinaudojus jau
ankstesnése Sio dokumento dalyse pristatytu jrankiu QuickScan. Siuo jrankiu vertinamas platesnis, negu
auksciau nagrinéjamas kontekstas, apimantis institucijos strateginio valdymo, programos struktdros
(plano), kurso / sando struktidros (plano), kurso / sando pateikimo, personalo paramos ir studenty
paramos sritis.

Gautas rekomendacijas vertéty aptarti institucijos viduje, nusistatyti prioritetus bei panaudoti sudarant
institucijos e. studijy tobulinimo veiksmy plana. Reikéty pastebéti, kad internetinio QuickScan jrankio
pagalba teikiamos rekomendacijos yra bendro pobddZio ir realiai yra teikiamos neatsizZvelgiant j institucijos
dydj bei tipa. Todél institucijos e. studijy savianalizés grupés nariy jos turéty bati jvertintos ir adaptuotos
konkrediai situacijai. Apibendrinant galima teigti, kad QuickScan jrankis turéty bdti naudojamas kaip
pagalbiné e. studijy kokybés vertinimo priemoné orientaciniam jsivertinimui gauti greta institucijos
periodiskai vykdomo e. studijy savianalizés proceso.

ISVADOS

Nors kokybés sagvoky ir procesy vertinimas vis dar susiduria su pozidriy jvairove, studijy kokybés
uztikrinimui reikalingus veiksmus galima vykdyti, pasiremiant siilomais standartais ir gairémis. Metodinés
medZiagos e. studijy rengimo savianalizei rekomendacijose pateikti rodikliai ir kriterijai padeda ir planuoti,
ir organizuoti e. studijy procesa. Tai savotiSkas atspirties taskas, kai galima suZinoti, kokio lygio paslaugas
institucija teikia. Lengvai prieinamas internete ir patogus naudoti EADTU asociacijos sukurtas jsivertinimo
jrankis QuickScan skirtas visoms e. studijas teikian¢ioms institucijoms. Tai gali bati pradinis etapas,
padedantis suvokti kokybés proceso struktiira, reikSmingus elementus, eiliSkuma ir rysius. |sisavinus
vieng kokybés vertinimo priemone, galima lengviau pasirinkti tarp kity priemoniy studijy kokybei vertinti
ir kokybés reikalavimy, nes turétume su kuo lyginti ir Zinotume, k3 lyginame.
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Informaciniy ir komunikaciniy technologijy diegimo lygiai
universiteto déstytojo edukacinéje veikloje
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SANTRUMPA. Informaciniy komunikaciniy technologijy (toliau - IKT) taikymas vis aktualesnis universiteto studijose, todél
déstytojui bitina IKT kompetencija. Straipsnyje sprendziami probleminiai klausimai: kaip universiteto déstytojo IKT kompetencija
pasireiskia edukacinéje veikloje? Kaip IKT diegimo lygiai atliepiami déstytojy edukacinéje veikloje, realizuojant skirtingy sriciy
studijy programas? Sie klausimai sudaro tyrimo moksline problema. Straipsnj sudaro trys dalys. Pirmoje dalyje atskleidZiama
déstytojo IKT kompetencija skirtingy IKT diegimo lygiy aspektu. Antroje straipsnio dalyje pristatoma tyrimo metodologija, trecioje
dalyje pateikiami apibendrinti tyrimo rezultatai.

Raktiniai ZodZiai: universiteto destytojas, informacinés ir komunikacinés technologijos, IKT diegimo lygiai, edukaciné veikla,
mokymo/mokymosi procesas.

Jvadas

Spartis pokyciai ir nuolatinio mokymosi poreikis Siandieninéje visuomenéje kelia universitetiniy studijy
kokybeés, jy lankstumo, efektyvumo klausimus. Atliepiant Siandieninius poreikius, mokymo ir mokymosi
procesas universitete vis glaudZiau siejamas su informacinémis komunikacinémis technologijomis (toliau
- IKT). IKT taikymas mokymui ir mokymuisi, naujos mokymosi galimybés placiai analizuojamas mokslinéje
literatdroje [2], [9], [14] ir kt. IKT taikymas studijose reikalauja déstytojo IKT kompetencijos [3]. Mokslinéje
literatlroje atskleistos déstytojo IKT veiklos, gebéjimai, poZidriai, parodytas jy poreikis konkreciose
edukacinése ir mokymosi aplinkose [10], [11], [14] ir kt. Pagristas universiteto déstytojo IKT kompetencijos
holistiskumas [3]. ISskirti IKT diegimo lygiai [9], atskleista, kokia déstytojo IKT kompetencija bldinga
skirtinguose IKT diegimo lygiuose [4]. Tac¢iau mokslinéje literatlroje neaptikta, kaip universiteto déstytojo
IKT kompetencija pasireiSkia edukacinéje veikloje. Analizuojant moksling literatlrg iSryskéjo, kad IKT
taikymas gali skirtis, realizuojant skirtingy moksly studijy programas [7], [13], [16] ir kt. Priklausomai
nuo studijy srities gali skirtis bei bditi orientuota j skirtinga IKT diegimo lygj ir déstytojo IKT kompetencijos
raiSka. Taigi kyla klausimas, kaip IKT diegimo lygiai atliepiami déstytojy edukacinéje veikloje, realizuojant
skirtingy sriciy studijy programas. Sie probleminiai klausimai ir sudaro tyrimo moksline problema.

Tyrimo tikslas — atskleisti universiteto déstytojo IKT kompetencijos raiskg edukacinéje veikloje IKT diegimo
lygiy kontekste, realizuojant fiziniy ir socialiniy moksly studijy programas.

Taikyti tyrimo metodai: mokslinés literatliros analizé, pusiau struktdruotas interviu, kokybiné turinio
analizé.

1. DESTYTOJO IKT KOMPETENCIJA SKIRTINGY IKT DIEGIMO LYGIY ASPEKTU

Mokslinéje literatlroje yra jvairiy IKT, kompetencijos, IKT kompetencijy sampraty [1], [8], [17] ir kt.
ISanalizavus universiteto déstytojo veiklas bei Sias sampratas, remiamasi JuceviCienés pateiktu
kompetencijos apibréZimu [5]. Taigi déstytojo IKT kompetencija apibréZiama kaip déstytojo Zinios, jgdZiai,
gebéjimai, poZilriai, vertybés, salygojusios sékmingus IKT naudojimo, taikymo ar integravimo universiteto
déstytojo veiklose rezultatus.

Kompetencijos sandara iSrySkéjo iSanalizavus skirtingus IKT bei e. kompetencijos modelius ir struktiras
[11, [14], [15] ir kt., taip pat mokslinéje literatliroje pazymétus déstytojo IKT kompetencijos aspektus.
Nustatyta, kad deéstytojo IKT kompetencijg sudaro baziné IKT kompetencija, bldinga daugeliui IKT
naudotojy, ir integralioji edukaciné IKT kompetencija, specifiné déstytojo veiklai [3], [4]. Baziné IKT
kompetencija apima technologinj rastinguma, informacinj rastinguma ir sociokultdrinj rastinguma,
integraligja edukacine IKT kompetencijg sudaro pedagoginé IKT kompetencija, vadybiné IKT kopetencija
bei dalykiné IKT kopetencija.

Déstytojo IKT kompetencijos IKT diegimo lygiuose atskleidimui pasirinktas Molz, Eckhardt, Schnotz
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modelis [9]. Pasirinkima lémé tai, kad jame sujungiamos esminés, naudojamos universitete IKT pagal
panaudojimo lygius ir tipus. Akcentuojama fiziné-virtuali erdvé ir komunikacijos procesas. Be to,
jvertinamos situacijos nuo visisko IKT nenaudojimo ir tradicinio déstymo auditorijoje iki naujy mokymosi
galimybiy pasauliniame tinkle. Déstytojo IKT kompetencijos modeliavimui svarbis ir edukaciniai aspektai,
kuriy néra anksciau minétame modelyje, todél jis buvo papildytas pedagoginés sistemos elementais.

Remiantis Molz, Eckhardt, Schnotz, 0-iame lygyje mokoma(-si) konkrecioje fizinéje erdvéje (pvz.,
auditorijoje) ir IKT nenaudojamos [9]. Zvelgiant plaiau, Siandien déstytojui IKT kompetencija reikalinga net
ir nenaudojant IKT auditorijoje. Taigi tikslinga modifikuoti Molz, Eckhardt, Schnotz model; ir jterpti 1-g IKT
diegimo lygj, kai déstytojas nenaudoja IKT studenty mokyme(-si), bet jam reikalingas bent elementarus
technologinis rastingumas (pagrindiniy darbo principy su IKT Zinojimas, gebéjimas komunikuoti, suvesti
akademine informacijg ir pan.), informacinis rastingumas (gebéjimas surasti ir panaudoti aktualig
studijoms informacijg), sociokultdrinj rastingumas (naudojant IKT, kity asmeny intelektinés nuosavybés
gerbimas).

Kitame (2-ame) IKT diegimo lygyje, akcentuojama konkreti fiziné erdve, taciau IKT praturtina mokymo(-
osi) procesa. Paskaity metu, perteikiant ugdymo turinj, demonstruojamos skaidrés ar kita vizualiné
medZiaga, jgalinanti iSsamesnj nagrinéjamo dalyko perteikima [6]. Padalomoji medZiaga duodama
studentams, jrasant ja | el. laikmeng ar persiunciant el. pastu (el. pasto naudojimas néra sudétingas
veiksmas, todél galima diskutuoti su Molz, Eckhardt, Schnotz, kurie tai priskiria aukstesniam lygiui [9]).
Déstytojas studentams gali parengti jvairesnes uzduotis, atliekamas IKT priemonémis, Taigi déstytojo IKT
kompetencija Siame lygyje apima technologinj rastinguma (gebéjima naudoti ir valdyti IKT); informacinj
rastingumga (gebéjima surasti ir naudoti aktualig informacijg), sociokultdrinj rastinguma (naudojant IKT,
kity asmeny intelektinés nuosavybés gerbima, privatumo ir konfidencialumo paisyma), pedagogine IKT
kompetencijg (tinkama IKT priemoniy parinkima), vadybine IKT kompetencijg (organizuojant savarankiska
mokymasi su IKT). Dalykinés IKT kompetencijos reikia, kai naudojamos specifinés dalykui ar mokslo
krypdiai IKT.

3-ame IKT diegimo lygyje akcentuojamos virtualios edukacinés erdvés, kai naudojamas el. pastas,
pokalbiy kambariai, vaizdo konferencijos ir kt. [9]. ] virtualig erdve gali bdti perkeltas mokymas arba
igalinamas studenty mokymasis [12]. Siame IKT diegimo lygyje isry$kéja papildomi aspektai déstytojo IKT
kompetencijoje. Technologiniame rastingume itin reikSminga informacijos sklaida ir komunikavimas IKT
priemonémis. Siekiant aktyvaus studenty mokymosi ypac reikSminga vadybiné IKT kompetencija, kurioje
itin aktualus studenty mokymosi organizavimas ir palaikymas IKT priemonémis, taip pat komunikavimas
su kolegomis ir IKT specialistais. Sie aspektai siejasi su pedagogine IKT kompetencija (tinkamu IKT
priemoniy parinkimu bei metody ir IKT priemoniy, skatinan¢iy mokymasi, taikymu).

4-asis IKT diegimo lygis siejamas su mokymosi tinklais, virtualiomis bendruomenémis, Zmonijos
multimedijos biblioteka, paZangiomis interneto technologijomis [9]. Déstytojo. IKT kompetencijos
sudedamosios dalys pasipildo jglidziais, gebéjimais, nuostatomis taikyti naujas technologijas mokymosi
jgalinimui. Prisitaikant prie individualiy studenty poreikiy iSauga pedagoginés IKT kompetencijos svarba
(pagalba studentui pasirenkant tinkamas IKT priemones, metody ir IKT priemoniy, skatinanc¢iy mokymasi,
taikymas). Itin reikSminga vadybiné IKT kompetencija. Svarbios charakteristikos — studenty mokymosi
organizavimas ir palaikymas IKT priemonémis. Siam etapui bidingas vadybinés IKT kompetencijos
aspektas — bendradarbiavimas su kolegomis ir kitais specialistais mokymosi ir partnerystés tinkluose,
taip pat integraliosios edukacinés IKT kompetencijos tobulinimas.

Taigi kuo aukstesnis IKT diegimo lygis, tuo aukstesné IKT kompetencija reikalinga déstytojui. Siekiant
atskleisti déstytojo IKT kompetencijos raiSka edukacinéje veikloje IKT diegimo lygiy kontekste buvo
atliktas empirinis tyrimas.

2. TYRIMO METODOLOGIJA

Straipsnyje iSkeltos problemos tyrimas yra vienas i$ universiteto déstytojo IKT kompetencijos raiSkos
studijose tyrimo etapy. Siekiant visapusiSkai ir iSsamiai istirti déstytojo IKT kompetencijos raiska,
taikyta atvejo studijos strategija bei miSraus (trianguliacinio) tyrimo dizainas. Duomeny rinkimui naudoti
kokybiniai ir kiekybiniai metodai: dokumenty analize, pusiau struktiiruotas interviu, apklausa raétu. Siame
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straipsnyje analizuojamai problemai tirti taikytas pusiau struktdruoto interviu metodas duomeny rinkimui
ir kokybinés turinio analizés metodas duomeny apdorojimui.

Tyrimas atliktas Kauno technologijos universitete (toliau — KTU). Siekiant atskleisti déstytojo IKT
kompetencijos raiska, pasirinktos mokslo sritys, maziausiai susijusios tarpusavyje, su labai skirtingais
mokslo objektais, t.y. fiziniai ir socialiniai mokslai. Pasirinktos pagrindinés, bakalauro lygmens studijos,
kuriose tampama konkrecios srities specialistu. Studijy programy atranka buvo atliekama, remiantis
universitete organizuojamos studenty apklausos rezultatais: atrinktos fiziniy ir socialiniy moksly studijy
programos su geriausiu moduliy jvertinimy vidurkiu i$ kiekvienos universitete esanciy studijy krypciy
grupés (gamtos moksly, matematikos ir kompiuteriy mokslo, socialiniy studijy, verslo ir vadybos,
Svietimo ir ugdymo). Studenty apklausoje atsizvelgta j vertinimus IKT panaudojimo klausimais.

Déstytojy atranka buvo vykdoma po dokumenty analizés (analizuoti 2010 m.m. rudens semestro
moduliai, labiausiai susije su studijy programy kryptimi, t.y. fizikos programoje fizikos krypties moduliai,
edukologijos programoje edukologijos krypties moduliai ir t.t.). Studijy programose atrinkti déstytojai,
kuriy déstomy moduliy aprasuose isrySkéje daugiausiai prielaidy déstytojo IKT kompetencijos raiskai,
atitinkandiai skirtingus IKT diegimo lygius ar bent IKT diegimo lygiy elementus. Taip pat atsiZvelgta |
KTU organizuotos studenty apklausos rezultatus pagal kriterijus, susijusius su IKT taikymu (kreiptasi
| déstytojus, kuriy moduliai pagal minétus kriterijus geriausiai jvertinti studenty). IS viso apklausta 18
déstytoju: informatikos, fizikos ir edukologijos krypties programose po 4 déstytojus (visi jie désté po vieng
modulj), sociologijos krypties programoje — 2 déstytojai (3 moduliy i$ 4 atrinkty pagal atrankos kriterijus);
vadybos ir administravimo krypties programoje — 4 déstytojai (6 moduliy).

3. TYRIMO REZULTATAI

Siame skyriuje pristatomi apibendrinti tyrimo rezultatai.

Remiantis informanty jzvalgomis, visy analizuoty studijy programy informanty déstomuose moduliuose
déstytojo technologinio rastingumo raiska atitinka 2-3 IKT diegimo lygj, taCiau yra elementy, bidingy 3-iam
IKT diegimo lygiui (IKT naudojamos konkrecioje fizinéje erdvéje, taciau atskiros IKT priemonés bidingos
virtualiam mokymui ir mokymuisi). Informatikos krypties modulius déstanciy informanty technologinio
rastingumo raiskos ypatumas - informacijos sklaidos IKT priemonémis bidy jvairové (perduodant
mokymo(-si) medZiagg studentams), todél Sioje kryptyje informanty technologinio rastingumo raiska
atitinka 2-3-ig IKT diegimo lygj. Pazymétina, kad visy krypciy modulius déstanciy informanty tarpe, jy
teigimu, yra déstytojy, kurie turi patirtj, ketina naudoti ar jau naudoja virtualias edukacines aplinkas.

Visy analizuoty studijy programy informanty déstomuose moduliuose, remiantis informanty jZvalgomis,
akcentuojama déstytojo informacinio rastingumo raiska, atitinkanti 3-ia IKT diegimo lygj, kai naudojamos
prenumeruojamos duomeny bazés, uZsakoma naujausia informacija. TaCiau yra informatikos ir
edukologijos krypties modulius déstanciy informanty, kurie neatskleidé 3-iam IKT diegimo lygiui bldingos
informacijos paieSkos ir akcentavo tik interneto paieskos sistemy naudojima. Tai atitinka 2-3 IKT diegimo
lygj. Atskleistas sociologijos krypties modulius déstanciy informanty informacinio rastingumo raiskos
elementas - informanty akcentuojamas studenty informacinio rastingumo, atitinkancio 3-ig IKT diegimo
lygj, gebéjimy (mokslinés literatlros paieskos prenumeruojamose duomeny bazése) ugdymas sociologijos
krypties moduliuose. Fiziniy moksly modulius déstantys — informantai teigé, kad edukacinei veiklai
daZnai pakanka informacijos, rastos naudojant interneto paieskos sistemas, pvz., Google, moksliniams
straipsniams jau reikia ieSkoti duomeny bazése.

Interviu rezultatai rodo, kad edukologijos, vadybos ir administravimo bei fizikos kryp¢iy modulius déstanciy
informanty sociokultdrinio rastingumo raiska atitinka 2-3-ig IKT diegimo lygj, taCiau informantams
Zinomos ir 3-4 lygio su sociokultdriniu rastingumu siejamos asmens duomeny ar intelektinés nuosavybés
teisiy apsaugos virtualioje erdvéje problemos, dél kuriy neskubama ar vengiama mokymo(-si) medziaga
talpinti internete. Informatikos krypties modulius déstanciy informanty sociokultlrinio rastingumo
raiSkai bldingas intelektinés nuosavybeés teisiy paisymas ir Zinojimas kaip apsaugoti internete talpinama
informacijg, dél to informacija skelbiama ir virtualioje erdvéje. Tai paaiskinama informatikos krypties
specifika. I1Sryskéjes sociologijos krypties moduliuose déstanciy informanty sociokultdrinio rastingumo
raiSkos elementas — studento sociokultdrinio rastingumo ugdymas déstytojo pavyzdZiu. Jis aktualus ir
kitose kryptyse, taCiau ne tiek akcentuotas informantuy.
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Remiantis informanty jZvalgomis, jy pedagoginés ir vadybinés IKT kompetencijy raiska atitinka 2-3 arba
2-3 IKT diegimo lygj (2-as IKT diegimo lygis siejamas su IKT panaudojimu konkrecioje fizinéje erdvéje,
3-ias — su virtualiy edukaciniy erdviy taikymu). Edukologijos krypties studijy programoje déstanciy
informanty pedagoginés IKT kompetencijos raiskai bddingas IKT priemoniy parinkimo, atliepiant
konkrecia situacija, kriterijy jvairove, aktyvaus studento mokymosi veikly, panaudojant IKT, skatinimas.
Tai paaiskinama edukologijos krypties specifika. Fizikos krypties moduliuose informanty pedagoginés IKT
kompetencijos charakteristika ,Metody ir IKT priemoniy, skatinan¢iy mokymasi, taikymas" pasireiskia
silpnai, t.y. informantai pazymeéjo tik keleta aktyvaus mokymosi veikly, siejamy su IKT. Silpniau pasireiskia
ir vadybiné IKT kompetencija. Visose kryptyse, iSskyrus fizikos, atskleista pagalba studentui pedagoginiais
IKT taikymo aspektais, ypac prezentacijose. Tai gali biti paaiSkinama socialiniy moksly specifika ir tuo,
kad prezentacijose, kuriose naudojamos IKT, susije pedagoginiai ir technologiniai, aktualus informatikai,
elementai.

Remiantis interviu rezultatais, dalykinés IKT kompetencijos raiSka bidinga fiziniy moksly moduliuose
déstanciy informanty edukacinéje veikloje ir nezymiai pasireiskia arba nepasireiskia socialiniy moksly
informanty déstomuose moduliuose (atskleisti tik pavieniai programy, reikalaujanciy edukologijos Ziniy
ir gebéjimy, faktai).

ISVADOS

1. Tyrime dalyvavusiy ir socialiniy moksly modulius déstanciy déstytojy edukacinéje veikloje atskleista
visy déstytojo IKT kompetencijos sudedamujy daliy raiska, iSskyrus dalykine IKT kompetencija,
kuri pasireiSkia tik pavieniais atvejais. Déstytojo IKT kompetencijos raiska atitinka 2-3 IKT diegimo
lygj, taiau atskiri elementai bldingi 3-iam IKT diegimo lygiui, ypac informacinio rastingumo bei
sociokultdrinio rastingumo raiskos, atitinkancios 2-3-3 arba 3-3 IKT diegimo lyg;.

2. Tyrime dalyvavusiy fiziniy moksly moduliy déstytojy edukacinéje veikloje iSryskéjo visy déstytojo IKT
kompetencijos sudedamujy daliy raisSka. Informatikos krypties modulius déstanciy déstytojy veikloje
pasireiskia IKT kompetencija, bldinga 2-am IKT diegimo lygiui, taCiau yra elementy, atitinkanciy
aukstesnius IKT diegimo lygius (dalykinés IKT kompetencijos ir technologinio rastingumo raiska
atitinka 2-4-3 lygj, sociokultdrinio rastingumo raiska - 3-4-ig lygj). Tyrime dalyvavusiy fizikos krypties
moduliy déstytojy edukacinéje veikloje déstytojo IKT kompetencijos raiska atitinka 2-g3 IKT diegimo
lygj, taCiau atskiri elementai bdingi 3-iam IKT diegimo lygiui.

3. Socialiniy moksly modulius déstanciy déstytojy edukacinéje veikloje pasireiskia aukstesnj IKT diegimo
lygj atitinkantis informacinis rastingumas nei fiziniy moksly. Fiziniy moksly modulius déstanciy
déstytojy IKT kompetencijos raiska edukacinéje veikloje skiriasi priklausomai nuo krypties.

4. Fiziniymoksly modulius déstanciy déstytojy edukacinéje veikloje dalykiné IKT kompetencija pasireiskia
ryskiau nei socialiniy, be to, dalykinés IKT kompetencijos raiska priklauso nuo fiziniy moksly krypties.

5. Lyginant socialiniy ir fiziniy moksly modulius déstanciy déstytojy IKT kompetencijos raiskg IKT
diegimo lygiy kontekste, labai ryskiy skirtumy nepastebéta; IKT diegimo lygis priklauso nuo studijy
programos, modulio ir déstytojo (tik informatikos krypties kai kuriuose moduliuose yra daugiau
aukstesnius IKT diegimo lygius atitinkanciy elementy, ypac technologinio rastingumo ir dalykinés IKT
kompetencijos).

6. Nustatyti IKT diegimo lygiai fiziniy ir socialiniy moksly modulius déstanciy déstytojy edukacinéje
veikloje jgalina tobulinti IKT panaudojima bei taikomus metodus, taip pat tobulinti déstytojy IKT
kompetencijg bei jos raiSkag edukacinéje veikloje.
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ABSTRACT. Development of information society is transforming science and study process. Probably the greatest advantages
of electronic studies are related to the distance studies organization method, which is constantly becoming more popular due
to its flexibility, possibility to study at a convenient time and place. However, variety of tools, used in distance studies, does not
determine effective study process itself. It is necessary to have capability to select suitable instruments for the organization of
distance studies, assess possibilities of their use, to be aware of alternative tools, have a clear structural organization scheme of
distance studies, and answer series of related questions. The authors of the article are involved in distance studies organization
process at Vilnius Gediminas Technical University. In this paper is presented distance study process organization model developed
according last several years practical experience.
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Introduction

Modern world cannot be imagined without new information technologies, which provide an opportunity
to transfer necessary information quickly and independently, contact necessary people, transmit not only
static, but dynamic information, not only text, but sound; search for information not only in local, but in
global data bases, as well.

While the concept of distance education is defined as an educational teaching model which requires specific
communication ways carried out via techniques of conception of special course and special teaching
methods, distance education is defined as a training method supplying an opportunity of education to
individuals who weren't able to have a right to study in formal education institutions, because of age,
illness, geographical distance or individuals who lost this opportunity by using various materials such
as pressed, visual, auditoria, and electronic materials [1, 2]. Isman defines “distance education” as an
education system where instructors and learners carry out their relations of teaching-learning at different
places and different times via communication technologies or via post [2].

While talking about distance studies, a particular attention is paid on technical sciences. Organization of
such studies has been performed at Vilnius Gediminas Technical University for years.

This article analyzes the organization of distance learning technical and organizational principles and their
realization of Vilnius Gediminas Technical University.

1. THE STAGES AND FOUNDERS OF DISTANCE STUDIES

1.1. Stages of distance education development

The history of distance education tells us the evolving use of technologies. The distance education had
gone through three stages. The first generation of distance education refers to those which mainly utilize
written and printed texts and postal services for delivering such texts in the forms of books, newspapers,
and manuals. It is so-called print-based correspondence education. In this stage, the interaction between
teachers and students was usually limited to correspondence, meaning hand-written texts that were sent
via postal mail [3].

The second generation is characterized by the use of radio and television as instructional media in addition
to print materials. This generation is often referred to as the “industrial mode” of distance education with
highly specialized division of labor in producing and delivering instructional materials and the potential
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to educate thousands of students at once. Many open universities in the world including British Open
University, Anadolu University’'s Open Educational Faculty in Turkey, Korea National Open University and
the Open University of Japan also started as this second generation institutions. When those institutions
were started, broadcasting media such as television and radio were selected as the mediums of instruction
as they could easily reach mass audience and it matched the mission of open universities to expand
educational opportunities [3]. The second generation model of distance learning gave way to the third
generation model when access to computers changed the way in which teachers and students were able
to process information, interact with it, and communicate with one another [4].

The third generation of distance education utilizes information and communication technologies (ICT) to
provide interaction in addition to content delivery. There are two aspects of interactivity in the use of ICT:
the interactivity between the learner and the content as seen in interactive multimedia learning materials
in CD-ROM as well as on the Web and the interactivity between teachers and students and among students
[3]. In studies of learning and teaching, as well as efficacious evolution of technology, importance of active
participation, critical thinking, social presence, collaborative learning and two way communications are
also underlined for quality learning [5].

1.2. Founders of distance education

The form of distance studies has been used from the middle of the 19th century, which has also been
known as ,correspondence courses®, when training material was written by hand or printed and sent to the
students by post. The first pioneer of distance training is considered to be Isaac Pitman, a scientist of the
United Kingdom, who started teaching students stenography in 1840 by mailing material. Together with
appearing new production, transport, communication and knowledge transfer systems, new opportunities
appeared in training area as well. In 1971 the Open University of the United Kingdom offered its first 25
000 of students to select one of four courses in arts, social sciences, science or mathematics. The first
chancellor of the open university stated that: ,If you could use the media and devise course materials
that would work for students all by themselves, then inevitably you were bound to affect — for good - the
standard of teaching in conventional universities” [6]. At the same time, i.e. in 1973, the first correspondence
school ,Fotonas” of young physicists was established in Lithuania [7].

However, distance studies started developing in 1998 when Lithuanian distance training network was
established, and the following projects were initiated and implemented: “Development of Distance Learning
in Lithuania” (a project, conducted by LieDM (Lithuanian Distance Education Network) in the year 1998);
later ,Development of Distance Learning in Lithuania (a second project of LieDM - 2 in the year 1999-2000);
later while implementing the program ,Lithuanian Virtual University (2007-2012)“. Today a large part of
Lithuanian higher education institutions develop distance studies while communicating in the consortium
of Lithuanian Distance Learning Network, maintained and enhanced by LieDM. Now a national project
“Development of LieDM network” is being implemented, which provides opportunities to unify the project
partners while solving relevant issues in organisation of distance studies for all. Progressive solutions
implemented under this project provide opportunities for more effective communication between a lecturer
and a student in a virtual environment; tools are established for the statistical analysis and assessment
of the needs of the studies; a platform is developed, which provides opportunities for exchange of open
educational sources. While the consortium is participating in the program ,Integrations of Information
technologies of Lithuanian Science and Studies®, infrastructure of Lithuanian Distance Learning LieDM
network, is partially maintained, and conditions for constant quality improvement of distance learning
studies are established [8].

2. TECHNICAL TOOLS IN THE ORGANISATION OF
DISTANCE STUDIES AT VGTU

Development of information technologies has inevitably changed some stages of the study process. It is
difficult to imagine the preparation for lectures without acomputer or internet starting from searching for the
study material using largnal data bases of scientific publications, tools for the preparation of presentations,
and, finally, independent students’ works with the help of informational technologies, computerised
knowledge assessment and other tools. One of the main reasons for the study success is appropriate
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organisation of studies. While talking about distance studies, this aspect is even more important. Whereas
students have significantly limited opportunities for direct communication, everything has to be discussed
in detail. Virtual study environment plays extremely important role on the organisation of distance studies,
which connects all tools into one complex and is a place, where all or almost all study process is going on.
A student not only works in a virtual environment independently, but also communicates and cooperates
with other members of the process and a lecturer, presents prepared tasks, uses various self-control
tools, tests, prepares laboratory work in virtual laboratories; as well as performs other activity, which is
inseparable of the study process. Virtual study environment serves as walls of virtual university, behind
which all the study process is performed.

Moodle is one of the most popular and widely used virtual training environments in the world. This
environment has many advantages. First of all, because it is distributed for free and is accessible for
all; moreover, a user interaction is available in many world languages and can be easily applied to the
requirements of a particular institution; it is constantly updated while searching better technical solutions;
and it has various software supplements used for various purposes [9, 10]. It is also important that a lot
of people have been acquainted with this system due its popularity, and this means, that its use will cause
less inconveniences, and those, who start using it can find a lot of special methodological material.

While organising the process of distance studies in Vilnius Gediminas Technical University a virtual
environment is mainly used for the following purposes: presentation of electronic learning material;
knowledge assessment; communication and cooperation with students; organisation of training (learning)
process; presentation of training process and attendance statistics; performance of surveys; accumulation
of information on the student’s learning process; organisation of individual or group work; presentation of
a student, profile establishment; personalisation of a learning track [, 10].

One of the most important achievements of information technologies, which are used in distance studies, is
video conference systems. The first communication programmes provided an opportunity to communicate
among conference halls with special professional equipment. Current technological solutions allow the
participants of learning to connect to video conference from their personal computers, tablets or even
smart phones, organise presentations and participate in lectures, communicate with other students,
perform researches, and discuss their results practically in any place, where internet connection is available
with no particular requirements. Such solutions are an important step towards distance studies, which not
only bring distance studies nearer to traditional studies, but provide them with certain advantages as well.
Video lectures can be recorded and later repeatedly viewed. It is also important, that students, who are not
able to participate in video lectures, later can see video records and in this way directly obtain important
information.

3. THE ORIGIN OF DISTANCE LEARNING AT VGTU

In this chapter the origin of distance learning at Vilnius Gediminas Technical University is presented as well
as current studies.

Distance studies in Vilnius Gediminas Technical University have been organised for more than ten years.

3.1. First distance learning studies at VGTU

The distance learning courses at the Department of Construction Economics and Property Management of
the Faculty of Civil Engineering of VGTU were introduced in September of 1999. They were the first distance
learning courses at VGTU. 27 students from all over Lithuania were accepted into the Real Estate Valuation
program. Most of them were people working in the real estate sector. Since 2003 the Real Estate Valuation
and Management program (RPVM) contains two major subjects: Real Estate Management and Internet
Technologies and Real Estate Business. Since 2000 students can enroll in Construction Management
e-learning course selecting Construction Economics and Management (CEB) as a major subject [11].

The distribution of students according to the study programs is presented in Figure 1.

All program materials are available as printed program notes which are enhanced, where appropriate, to
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take advantage of modern teaching techniques and delivery mechanisms. In particular, the following media
are used in specific modules: electronic format of the textbooks, video, computer software, computer
learning systems, computer conferencing, computer networks, ‘face-to-face’ contact. Study materials are
prepared with reference to Great Britain, Germany, the USA and other countries’ experience [12]. Electronic
format of the textbooks is provided on CD (see Figure 2) and also available in virtual environment on
distance learning web-site.
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Figure 1. Variation in the number of students in distance learning programs

3.2. Experience of VGTU while organising distance bachelor’s degree studies

Currently it is possible to choose from 20 different distance study programs at the university, which include
not only the second, but the first stage study programs as well. Namely, the first stage study programs
(which provide university bachelor’s degree) have raised a lot of new challenges. First of all, these are not
only the study programs of technical sciences, but also it is important that a large part of students have
never studied at a university and, sometimes, do not live in Lithuania. Therefore, it is important not only

STATYBOS EKONOMIKA
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Figure 2: Electronic format of textbooks, video- and audio- material for students prepared in CD

to present the study material in an appropriate manner, but also organise a study process in such a way,
that students’ attention could be kept during the whole semester without transformation of all study load
before exams; as well as in parallel, taking into account that most of students have jobs, sometimes work
shifts or even in different countries.
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All this has conditioned the fact, that during organization of bachelor’s degree distance studies in Vilnius
Gediminas Technical University Visa, an analysis of different measures and opportunities has been
performed; and on its basis, a new order of organization of distance studies was established, which was
oriented towards a student.

Regarding the study schedule, prepared according to the order of organization of distance studies, the
study process, in most cases, has been divided into three parts: 1) a week of introductory studies; 2)
lectures on Saturdays; 3) Consultations and exams.

This means that students intensely participate in the study process at the beginning of a semester.
During the semester lectures are usually organized on Saturdays, when students come to the university.
Meanwhile, all other time is devoted to independent studies, where the results and effectiveness of this
process is difficult to assess. Moreover, having in mind that most of the students have never studied at
all, such sequence of the study process may influence the fact, that part of the students will not be able to
finish tasks on time and will be forced to leave studies or preparation for the examination will be of lower
level than expected.

On the basis of a newly established model, the study process is spread through the whole semester, and
lectures are divided into synchronic and asynchronous types. In this way students can constantly consult
lecturers on the preparation of tasks; and constant preparation of tasks forces students to study during
the whole semester. Moreover, integration of video transferring tools into the study process establishes
opportunities to study without coming to the university. While talking about people, who have jobs, a
very important opportunity has been implemented with the application of video records of lectures, when
a student is able to get acquainted with information, which was presented during the lecture without
participation in it. Whereas lectures are held not only on Saturdays, the study schedule is more divided
by changing the study load. With regard to these provisions, the studies are organized according to the
following structure, presented in Figure 3 [13].

With regard to the scheme, presented in Figure 3, it is clear, that unlike traditional case, while organizing
distance lectures, video lectures occupy a large period of time. During video lectures students are provided
with structuralized information, which they have to know before practical courses, laboratory works or
seminars. Participation of a lecturer is not necessary for the presentation of such material; moreover,
while preparing the material, more attention could be paid for the presentation and quality of the content
than during the conduction of a lecture alive. Students can use advantages of asynchronous lectures and
get acquainted with information at a convenient time unlike in a traditional case, when students had to
attend lectures every Saturday.

Ordinary structural model of distance studies
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Figure 3. Structural study scheme.

After having acquainted with the necessary material, students can actively participate in other courses.
Those, who are not able to come for consultations and discussion of results, can do that with the help of
video conference equipment. Therefore, students, who are in different towns or outside Lithuania, can
combine studies with their daily activity by minimum correction of their ordinary calendar.

While working with distance auditorium, when students are in different countries and time zones, the
organization of studies has to be well-considered. Virtual training (learning) environment is used in order
to bring nearer and improve traditional training methods. During the preparation of a distance course,
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it is important to plan the training (learning) plan comprehensively in order to present the material
logically, in a convenient form, sequence and interrelation of all elements, and consider ways of increasing
students’ motivation. The presentation of a course depends on the auditorium. There are several ways of
presenting the study material in virtual training (learning) environment. The material could be presented in
chronological order, when material is divided into weeks or according to topics. Whereas the study process
is divided into weeks, the presentation of material shall be more convenient when it is divided into weeks
[9]. In this way, a student can prepare a plan, how much to study each week. If there were no possibility
to attend lectures, it is easy to understand, what was missed and which tasks have to be prepared. All
necessary material (video records, text information, self-test tasks, exercises, etc.) is related to particular
days and shall be presented next to a certain part of a course of a particular day.

A lecturer is, first of all, responsible for the preparation of the study subject material. Therefore, a great
attention is paid to the training of academic staff of Vilnius Gediminas Technical University. A distance
study centre is specially established in order to obtain a unified structure of the study material, use
existing technical and programming resources as much as possible for lecturers’ working in distance
studies. A prepared special training methodology is intended to provide lecturers with the main training
(learning) possibilities of virtual environment, organization of video conferences, preparation of video
records, communication in a distance, etc. There are special auditoria established for this reason, where
a simulation of distance studies is possible in order to train academic staff. While working in a group,
lecturers are able to see the training (learning) process in the eyes of a student, as well as, see the study
process though their subjects, and using their accumulated pedagogical experience, think about the most
appropriate use of the system tools in their subject. Work with lecturers according to such methodology
encourages development of new ideas and their application in the preparation of the study material and
organisation of studies.

Each study subject presented in a distance way includes a material for independent studies and an
opportunity to check knowledge by using tests. A lecturer checks students’ knowledge during the studies.
Students usually have a positive attitude towards computer tests, they are tend to experiments and often
take a quick interest in things that make the study process more colorful or help to reveal additional study
motives. Advantage of computer testing is a possibility of automatic selection of answers and elimination
of a human factor, when students see a partner, not an opponent in a lecturer. Despite wide application
opportunities of electronic tools in the study process and a complex structure of final assessment, a
large part of final assessment falls on examination, during which a lecturer can directly assess obtained
knowledge of a student. Currently this stage of the process is the least flexible, because exams are held in
a particularly determined time, and a student has to physically participate in the exam.

One of the most difficult subjects is a preparation of an appropriate material. Video lecture recording tool is
used for lecture recording, screen recording tool is BBFlash, Vidyo conference system, which is distributed
for free with the help of special equipment. Variety of equipment was influenced by high requirements of
the study organisation process and target orientation of these tools, which is not universal.

Direct video broadcasting was implemented with Big Blue Button (BBB) software, which is integrated
into the Moodle system, but due to a larger number of students, it was decided to choose commercial
conference desktop software Vidyo. A group of students communicates with a lecturer in a realistic time
using camera and a microphone. Any participant of a conference may broadcast documents of any format
and a desktop of a personal computer.

Students send digital or scanned woks to a lecturer to check or solve test-type tasks. Tests include different
answer types with regard to the subject (select a right answer from several possible, solve the task and
enter an answer into the system, open question type, etc.). While preparing test answer variants lecturers
take into account typical students’ mistakes and present logical answers. This takes a lot of time, but it
ensures, that a student shall not guess an answer so easily.

Training quality depends on the competence of a lecturer, training methodology, student motivation,
favourable training environment and other factors. The quality of a course is assessed by a group of
experts, relevancy is checked and how clearly the material is presented, self-control tasks, video material,
learning schedule, etc. If a course is approved, it is considered as equal to a printed publication, which is
included into certification of a lecturer.
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CONCLUSIONS

The distance learning at Vilnius Gediminas Technical University has developed rapidly and students very
interested in such form of study.

These are the main advantages of distance learning at Vilnius Gediminas Technical University: convenient
form of studies; an opportunity to get acquainted with new information technologies; saving of time; fast
communication; flexible choice of academic subjects; good professional training.

After application of the Moodle virtual environment of in Vilnius Gediminas Technical University, the
number of students in distance studies has increased. 8 distance programmes for a bachelor’s degree
students have appeared: Construction Technologies and Management; Mechanical Engineering; Transport
Engineering; Engineering Informatics; Business Information Systems; Telecommunication Engineering;
Construction Engineering; Construction Engineering Systems.

While preparing a bachelor’s degree courses an interactive material was prepared, laboratory works were
filmed, and virtual training objects were created. The study time was divided into courses conducted at
a realistic time, which cover not less than 50% of time, and video lectures, which cover up to 50% of all
course time. Such division of work encourages constant independent work of a student and provides an
opportunity to consult a lecturer periodically. During a video lecture, a lecturer can use a material prepared
in advance, which makes the time of a lecturer more flexible, and the course material more qualitative. A
video course material, once prepared, may be used in further study years, and free time may be devoted
for the improvement of a subject and communication with students.

Assessment of students’ knowledge is performed at the university; therefore, the quality of knowledge
assessment is the same as in traditional studies. A student is interested to prepare offered tests
independently in order to prepare well for the final knowledge testing.

In order to supply desktop conferences at a realistic time, it was decided to shift from a free Big Blue Button
communication tool to a commercial product Vidyo, because of a possibility to connect a larger number of
users at the same time, better quality of a view transmission, and more modern technical solutions.

A great attention is paid on the quality assessment of the distance study material prepared by lecturers.
The study subjects, prepared for distance training undergo obligatory certification with regard to the
order approved at the university. Such certification unifies requirements for the study material, develops
students’ expectations and facilitates the study process.
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ABSTRACT. The paper is presenting the research with focus groups discussed about elLearning courses and social networking
between women entrepreneurs. elLearning curses were selected to develop: Time management and project scheduling,
Communication skills, eLearning, Organic agriculture and tourism and Farm shop marketing are the courses that would help
young rural women to become successful entrepreneurs. As the fast internet connection is reachable in Lithuania in rural areas
and the object of discussions there were using digital technologies the conclusion made that a course could be added which
would help for learners to use technologies for their business. For example - computer based marketing and communication or
e-facilities and networking.

Keywords: ICT, entrepreneurship, technologies, eLearning courses.
Introduction

Information communication technologies introduced a new set of educational opportunities for educators
and learners in different sectors. Analyzing the advantages that are provided to the learner by IT mediated
education different authors [4] emphasize the following:

1. Increased amount of information. The resources and materials available via the World Wide Web
expand information supply to a virtually infinite degree. The virtual libraries, collections of articles,
dialogue forums, various databases, and historical archives from all around the world are available for
everyone who uses the Internet.

2. Opportunities of interactive learning. These interactive opportunities can transcend the potential
of most other educational media as a means to connect students with first person sources beyond
classroom walls and national borders and across cultures.

3. Information technologies allow interactive communication: students can ask specific questions
regarding any topic to an expert in the respective field. Many sites, such as Discussion Forums, are
designed to facilitate dialogue and the sharing of ideas among educators and students.

4. Interdisciplinary and multicultural perspectives in learning. At a global level e-learning provides
individuals with wide intercultural competence, and social and global awareness. The use of World
Wide Web and mobile technologies resources allows learners to view the same issue from different
cultural, national, religious perspectives which cannot be done during traditional lessons/lectures.

5. On-the-job training opportunities. E-Learning provides an opportunity to learn without leaving the
work place [1].

Social computing tools (Web 2.0 technologies) are expected to enhance learning processes and outcomes
in @ number of ways. Firstly, it is believed they will respond better to the changed cognitive processes
and learning patterns that have evolved due to the ubiquity and widespread use of information and
communication technologies, thus facilitating knowledge acquisition. Furthermore, they reflect current
communication and working patterns and are thus better fitted to preparing learners for the demands of
society and endowing them with the necessary skills for a successful professional career [4]. Moreover,
social computing tools recognize the diversity of users and are thus expected to contribute to the
personalization of educational experiences, offering opportunities for flexible, distributed learning, which
could provide learners with more varied opportunities to engage with learning and develop their own
creative skills [3]. Social computing applications are expected to promote independent, autonomous and
self-directed learners endowed with a variety of social skills that enable them to connect, interact and
collaborate successfully with a variety of people on different tasks and in diverse environments. Scientists
are analyzing different models of eLearning.
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Figure 1. eLearning process [6].

Education institutions are susceptible to all of these strategies, although focus and implementation differ
substantially between higher and secondary or primary education. Learning 2.0 opportunities outside the
institutional framework arise in particular by combining networking potential of social computing with
its strength in providing learning opportunities tailored to individual needs and preferences, especially
for Youth at Risk. Teachers benefit in particular from social networking tools as they allow them to
build up communities of practice for the exchange of knowledge, material and experiences. Evidence on
adult education, workplace training and informal learning in general is scarce; the scope of Learning 2.0
strategies in this area is indicated under the heading “personal development” (1).

1. RESEARCH DATA

The most important content of training course for respondents is business planning grade is 4,94 out of
5,00. The enterpreneurship and negotiation skills follows immediately after with grades 4,89 and 4,83. The
course Short supply chain got grade of 2,94.

1.-How relevant are the following of training courses (already existing) for you in

order to start a new business?

8,83 9,73

m2
m3
w4
m5

mb

The relevance of the courses according to the survey results is:
1. Time Management and Project Scheduling
2. Communication Skills

3. E-Learning

4. Farm Shop Marketing

5. Farm Shop Selling

6. Organic Agriculture and Tourism
7. Digital Backpack

8. Herding Sheep

Figure 2. eLearning courses.
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3.-How important is training in personal, professional and technical skills to become a successful
entrepreneur?

0,00 0,00 4,26

ml
m2
u3
“4
u5
ne=
1.not important 0,00 0,00
2.not very important 0,00 0,00
3. don‘t know 2,00 4,26
4. important 33,00 70,21
S.very important 12,00 25,53
Figure 3. Necessary skills for enterpreneurs.
4. Will you feel more confident in starting a new business if you would attend a specific training
course for it?
Bl
u2

Series 1 Point 1
Value: 97,9 (98%)
j'" - |Opinion of respondents no. %
| -Yes 45 97,9 |
=No 1 21
Total 47 100,0

Figure 4. Filling confident in strating business.

About 70 % of respondents answered that training in personal, professional and technical skills is important
to become a successful entrepreneur and 25 % said that it is even very important. 93 % of respondents
answered that lack of specific training possibilities is one of the problems that rural young women face in
order to become entrepreneurs. Only 7 % thinks differently.

All conditions are more or less conductive, but being a women is the obstructive condition for respondents
in setting up a successful business. Living in rural area is not the biggest problem for respondents in
setting up their business. 65 % of respondents answered that it is important to have a mentor to help them
in developing their own business, 19 % answered that it is very important. Most important is that mentor
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would be a successful entrepreneur and would be accessible easily and the less important is the gender
of the mentor.

Nearly 98 % of respondents say that they would feel more confident in starting a new business if they
would attend a specific training course for it. 87 % of respondents identified that European rural women
have more potential in entrepreneurship than it is already revealed.

The respondents think that professional experience exchange in a network could help in developing your
own business, 72 % of respondents answered that it is very important. What are in your personal view the
main benefits of working within a network? It allow to save time of travels to each other; It strengthen
relationships with mentors and other entepreneurs; it allow to reach each other faster; It allow to be
dynamic and flexible; working in network helps to gather more information; it helps to find knowledge

How much do you think professional experience exchange in a network could
help you in devsloping your own business ?
0

]l
u2
m3
n4

BSs

ne=

1.not important 0 0
2.not very important 0 0
a8 5 10
4. important 8 17,02
S.very important 34 72,34

Figure 5. Network based experience sharing.

or contacts to help a colleague; helps to develop new business; you can share interesting information
with others very easyly; network allows to communicate with more people; you can always reach the
information which is on a network and you can reach it by using any mobile device which is connected with
internet. The most important characteristics of a network for respondents are flexibility and accessibility.
The less important factor is the size of the network.

The most important characteristics of a network for respondents are flexibility and accessibility. The less
important factor is the size of the network.

Advantages of a computer network is that it allows file sharing and remote file access which will help
young rural women to learn and to connect. Resource sharing is another important benefit of a computer
network, also it is important that a user can log on to a computer anywhere on the network and access
his files. The disadvantages of the computer networks would be the security issues and also the technical

CONCLUSIONS

Professional exchange in a network will help young rural women to learn, to get contacts, to get confidence
and to share experience. It will be useful for successful start-up of the career. Another point is that many
new positions are not advertised so effective job search strategies require acommitment to networking and
an understanding of the many approaches to finding employment or other information in the relation with
career issues. There is a possibility to organize a discussion forums which would ensure active networking
among rural young women, so that they take back new perspectives and practical solutions that will have
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Could you please grade a Network from 1 to 5?

0

1.Being dynamic 3,38 7,20
2.Being flexible 4,77 10,14
3.Being accessible 4,87 10,37
4.Being big 2,13 4,53
5.Being well known 2,40 5,12
6.other

Figure 6. Networking features.

an impact that can be shared with others. Advantages of a computer network is that it allows file sharing
and remote file access which will help young rural women to learn and to connect. Resource sharing is
another important benefit of a computer network, also it is important that a user can log on to a computer
anywhere on the network and access his files. The disadvantages of the computer networks would be the
security issues and also the technical skills and know-how required to operate and administer a computer
network.
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Veiklos duomeny integravimas: problemos, veiklos
modelis, praktiniai Zzmogiskyjy istekliy informacijos
integravimo aspektai
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SANTRUMPA. Straipsnyje trumpai atskleidziamos veiklos duomeny integravimo valdymo problemos, o siekiant veiksmingos
integracijos, sitloma pasitelkti veiklos (arba informacijos $altiniy) valdymo modelius. Atliktas empirinis tyrimas, skirtas verslo
jmonés Zmogiskuyjy istekliy informacijos integravimo problemoms ir reikméms aptarti. Parengti realds Sios informacinés veiklos
valdymo modeliai (kaip praktiné integravimo valdymo priemoné), kurie nurodo veiklos komponentus, duomeny Saltinius ir
tiekéjus bei atskleidZia rySius tarp jmonés informaciniy konceptu, integraciniy rysiy ypatumus ir struktara.

Raktiniai ZodZiai: integravimas, veiklos modelis, Zmogiskyjy istekliy valdymas.
Jvadas

Pastaruoju metu veiklos informacijos valdymas nejsivaizduojamas be duomeny integracijos proceso,
kuris, esant nevienalytei Siandienos veiklos aplinkai, sparciai kinta ir sudétingéja; tarpsta vis naujos
integracinés reikmés. Be to, kartu atsiranda duomeny ir versijy palaikymo bei specializuotos (pvz., naujy
informacijos objekty naudojimo, naujy informacijos kirimo ir teikimo atvejy, daugybés informacinés
sklaidos formaty saugojimo) problemos. Vadinasi, besikeicianti veiklos aplinka ir dinamiski reikalavimai
darbo duomenims vercia nuolat ieskoti bldy ir sprendimuy, kurie jgalinty efektyviau bei lanksciau spresti
duomeny integravimo uZdavinius. Vienas galimy integracijos procesy gerinimo (arba prieZilros) bady -
realios informacinés veiklos aplinkos analizé ir modeliavimas. Veiklos modelis yra gyvybiskai svarbus,
siekiant jvertintiir pagrjsti integruojamus duomeny Saltinius ir kokybe bei prisitaikyti prie nuolatinés veiklos
aplinkos kaitos, organizaciniy reikalavimy; tai tikslus ir objektyvus jrankis, uztikrinantis duomeny srauty
supratima ir duomeny naudotojy komunikacija. Kitaip sakant, neatsietinas nuo duomeny integravimo
procesy vykdymo.

Tyrimo tikslas - veiklos modeliy taikymas veiklos duomeny integravimo procesams gerinti.

UZdaviniai: apZvelgti veiklos duomeny integravimo problemas ir atskleisti, kaip duomeny integravimo
procesus gali jtakoti veiklos duomeny modeliy naudojimas.

Tyrimo metodai: literatdros $altiniy analizé, grafinis duomeny vaizdavimas, empirinis tyrimas.
1. VEIKLOS DUOMENUY INTEGRAVIMO PROBLEMINIAI ASPEKTAI

Vieni svarbiausiy veiklos informacinéms sistemoms (IS) keliamy reikalavimy - tai (1) remtis esamos
veiklos praktikos (faktiniy duomeny, procesy) modeliu, (2) lanksciai taikytis prie sparciai kintanciy veiklos
salygy taisykliy, o siekiant iSvengti informacijos fragmentacijos, (3) integruoti jvairius vidaus ir iSorés
aplinkos duomenis, taikomuosius uZdavinius (Bara et al., 2009).

Integravimas paprastai suprantamas kaip nuolatinis duomeny perkélimas i$ skirtingy Saltiniy | vieng
integruota vieta bei integruotas duomeny kaupimas, analizé ir teikimas galutiniams naudotojams.

Praktika ir tyrimai rodo, kad beveik kiekvienos jmonés vadovai ir specialistai, dalyvaujantys vykdomuose
veiklos informacijos projektuose, susiduria su duomeny kokybés - tai duomeny tikslumo, nuoseklumo,
vientisumo, pilnumo ir metaduomeny (kaip tarpinés informacijos) naudojimo, kad pagrijsty duomenis
- problemomis, kurios turi neigiamga jtaka veiklai ir reikalauja papildomy iStekliy bei pastangy derinant
duomenis (Bologa ir Bologa, 2011). Duomeny integracijos projektai neapripina galutiniy naudotojy
kokybiskais duomenimis dél jvairiy prieZasciy, pvz: Jmonése gausu informacijos, pasklidusios skirtinguose
ir jvairiardSiuose Saltiniuose, kurios nejmanoma pilnai suprasti (Hassine ir Laboisse, 2011). Nuolat
keiciasi informacijos srautas (priimamas, perduodamas, dorojamas, saugomas) ir srauto struktdra, kurj
sudétinga susieti (Burypckui ir Mueosapos, 2008). Taip pat sunku susieti veiklos ir IS modelius (J1agosa,
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2008). Dél sukaupty daugybés duomeny, skirtingy sukdrimo motyvy ir gavimo Saltiniy veikly, funkcijy
(veiklos sriciy) bei lygmeny, informacija jgyja problemy, kliudanciy dalytis ir naudotis ja (pvz., dvigubinami
duomenys, IS segmentuotos j sritis) (Zhang et al., 2010).

|prastai veiklos duomenys gaunami i$ skirtingy vidaus ir iSorés Saltiniy. Dauguma jy bdna sunkiai
integruojami (apjungiami), neiSsamds (Dayal et al., 2009). DaZnai atsitinka ir tai, kad integracijos procesui
reikia konkreciy duomenuy, kurie i$ viso néra uZfiksuoti (Halevy, et al., 2005). Todél sparti veiklos procesy
kaita ir dinamiskos reikmeés veiklos duomenims integravimo projektus vercia spresti vieng svarby uzdavinj
- rasti ir suprasti informacijos Saltinius (duomenis), kuriuos reikia integruoti. Taip pat pazymétina (Halevy
et al., 2005), jog duomeny integracija, susidurianti su jvairiais ir nevienalyciais Saltiniy elementais, yra
sudétingas darbas, kurj reikia skaidyti j dalis bei nuolat tobulinti (kontroliuoti). Jmonéms reikia aiskiai
nustatyti reikalingus duomeny Saltinius, nes tai svarbus Zingsnis link objektyvios integracijos (Dayal et al.,
2009; Halevy et al., 2005), arba tiksliau - integravimo veiklos pradzia.

Praktiniu aspektu, integravimo tikslas yra nukreiptas j informacijos kokybe, t. y. suteikti galimybe gauti
iSsamia informacijg apie pageidaujamus veiklos duomeny elementus, procesus. Tai jgalinty vertinti
duomeny turinj, kiekvieno informacijos Saltinio patikimuma ir naujuma bei taikomosios sistemos ar jos
komponenciy, posistemiy reikalinguma naudotojo pozidriu.

Taigi, dél anks¢iau minéty problemy randasi poreikis efektyviau valdyti veiklos procesus (kaip
informacinius) ir jy generuojamus bei tinkamo integravimo reikalaujancius duomenis, siekiant vieningos
jmonés informacijos. Siuo atveju, gera integracijos valdymo priemone galéty biti veiklos objekty modelis
(arba verslo logika). Taciau pastebima (Stary et al., 2010), jog veiklos procesy modeliai (arba tam tikros
situacijos vaizdas), vykstant nuolatinei jmoniy veiklos kaitai, reikalauja naujinimo ir tikslinimo, kad
atspindéty realig veiklos tikrove.

2. DUOMENUY INTEGRAVIMO PROCESAI PASITELKIANT VEIKLOS MODELIUS

Sklandus integravimo procesas galimas esant Siy salygy visumai: (1) apibrézti duomeny Saltiniy (pvz.,
duomeny baziy, el. dokumenty rinkmenuy) ir (2) duomeny tiksly (pvz., duomeny uZzklausy, integravimo
schemy) rinkiniai bei (3) organizuotas duomeny transformacijos procesas (Marotta et al., 2010). §j
(integravimo proceso) rysj apibendrinsime tokia iSraiska:

Duomeny $altiniai >—Duomeny tikslai-D—-Duomeny transformacijos procesas

Pirmame (ir svarbiausiame) veiklos duomeny integravimo etape, kaip buvo minéta, démes;j reikia sutelkti
| turima (arba kuriama, naujinama) veiklos modelj, nes realios veiklos aplinkos modeliavimas (pvz., vidaus
procesy ir veiklos jvykiy detalizavimas) ar sukurtas veiklos procesy duomeny valdymo modelis gali ne
tik padéti nustatyti integravimo uzdavinius, bet ir lengviau pastebéti bei spresti iSkylancias duomeny
integralumo uZtikrinimo problemas. Todél jvairis integracijos tyréjai (3amaTtuHa et al., 2008; 2013) teigia,
kad Siandien sékminga integracija beveik nejsivaizduojama be modeliy (kaip pilnesnés ir produktyvesnés
integracijos — ne tik duomeny, bet ir naudojamy veiklos modeliy) kirimo, valdymo ir perdavimo i
vienos sistemos j kita. Remiantis jmonés (veiklos ir IT) modeliu (kaip integracijos planu), galima palaikyti
informacijos (Ziniy) struktlravima: duomeny modelis naujy duomeny integracijai ir metaduomenys
nestruktruotiems dokumentams (informacijos istekliams) skirtinguose sarysiy aspektuose (Hinkelmann
et al., 2010). Pagal (Kiauleikis ir Kiauleikis, 2005), informacijos kokybés parametras — modeliavimo tikslo
funkcija, kuri jgalina jvertinti sistema naudotojo pozZidriu. Dél to duomeny integravimo procesus bdtina
analizuoti kartu su informacijos Saltiniy modeliais. Veiklos procesy modeliai (darby seky diagramos),
parengti atlikus veiklos analize — tai objektyvus metaduomeny lygmuo (Kilpeldinen ir Nurminen, 2007),
t. y. nuosekliai ir lygiagreciai komunikuojancios veiklos, kurios leidZia atskleisti: (1) veiklos srauty sudétj
(struktdrg) ir jy rysj su veiklos funkcijomis, (2) rySius tarp procesy srauty ir dalyviy, (3) duomeny Saltinius
bei (4) sistemai keliamas reikmes (ribojimus) ir paaiskina faktinj duomeny baziy (duomeny) turin;.

Taip pat tvirtinama, kad esamo duomeny srauto ir duomeny kilmés rysiy pateikimas schema - tai
galimybé paaiskinti duomeny radimasi (prigimtj, Saltinius), jy kelig iki paskirties vietos bei nuolat suteikti
informacijos apie duomenis (Jain ir Thomson, 2013), o tiksliau - tai tinkamos ir tikslios Zinios bei jZvalgos,
atskleidZiancios visg jmonés duomeny srauto informacija. Kitaip tariant, tyréjy (Halevy et al., 2005;
Kilpeldinen ir Nurminen, 2007; Kilpelainen, 2007) teigimu, pasitelkiant jprastinj veiklos procesy, duomeny
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modeliavima, galima nustatyti (ar atnaujinti) aktualig praktinei veiklai informacijg ir apibréZzti informacijos
dorojimo modelj. Pastarasis jgalinty nesunkiai suprasti ir kritiSkai jvertinti kokig informacija jmoné turi
ir kokios reikia ar kokia jos semantika, rysiai tarp jmonés informaciniy koncepty bei ka informacija is
tikryjy reiskia veiklos kontekste. T. y. uzpildyti metaduomeny lygmen;j ir tokiu bldu nuolat stebéti,
tikrinti ar analizuoti savo veiklos informacija (reikalavimus), atliekamas veiklos funkcijas bei reflektuoti
veiklos poreikiy turinj. Taigi, tik tvarkingi (struktdruoti) veiklos procesai padéty geriau pazinti ir detaliau
kontroliuoti veiklos aplinkos duomeny srautus, uztikrinti darnius duomeny apibrézimus ir aprasymus bei
tokiu bidu iSvengti neteisingo informacijos interpretavimo, taikymo ir leisty taupyti integravimo valdymo
laika.

Apibendrinant pasakytina, kad duomeny integravimo proceso modelio formavimas yra neformalus ir
intuityvus procesas, o rezultatai — abstrakcios schemos, skirtos bendram supratimui arba yra nurodomojo
pobldZio integravimo veiksmy planas. Bet pasak tyrimo (Marotta et al., 2010), integruojamus duomeny
Saltinius ir duomeny kokybe neiSvengiamai reikia pagristi modeliais, paremtais konkrecCios darbinés
situacijos aspektais. Modelis ne tik jvardija pagrindinius integruojamus duomeny 3altinius, objektus ir
specifikuoja integracines ty objekty reikmes, bet ir padeda suprasti sudétingus integracinius procesus
jmonéje, gerinainformacinj/integracinjbendravima tiek jmonés viduje, tiek ir uZ jos riby, arba-kontroliuoja
integracinius procesus. Taigi, nidienos kontekste duomeny perkélimas ir integracija neatsiejama nuo
nepriestaringy veiklos procesy (informacijos Saltiniy) modeliy, siekiant suprasti sudétinga veiklos
duomeny integravimo logika, tiksliai ir greitai perkelti duomenis.

3. INTEGRAVIMO MODELIU TAIKYMO PRAMONES |[MONEJE (ZI VEIKLOS)
PRAKTIKAI ATSKLEISTI SKIRTAS TYRIMAS

Trumpai aptarsime jmonés veiklos (visumos) modelio fragmenta, kuris apraso veiklos procesa
»Zmogiskyjy istekliy valdymas“ duomeny integravimo aspektu. Zmogiskuyjy istekliy (ZI) duomeny aibés
laikui bégant darosi vis sudétingesnés, o duomeny i$ skirtingy veiklos sriciy integravimas tapo batinybe.
Jmoniy informacinis aprdpinimas integruota ZI apskaitos informacija labai svarbus veiklos analizei atlikti
ir bendriems sprendimams priimti.

Pirmiausia, iStyrus ¥mogiskyjy istekliy veiklos procesy (ZIVP) valdymo skyriaus informacine veikla,
parengtas ZI valdymo proceso modelis (1 pav.): nustatyta proceso jeiga (pradiniai resursai, Kiti
komponentai), kurie proceso eigoje transformuojami j naujus resursus (t. y. proceso iSeigg) bei reikalingi
Sio proceso tiekimo ir kontrolés elementai.

<<Zmogus>> <<informacija>> <<informacija>>
Vadovai ISorés institucijos | |Vidaus padaliniai
<<Zmogus>> AN 7 4
Darbuotojas |~ o N <<kon trolé>>l e <<zinios valdymui>>
N NS / e _ -7 Vadovybe
<<va_|dym0 ir]fqrmacija>? ~ ~ ~ N !’ / P -
Etatai, planai, jsakymai..] < N v v o7 _ 3| <<informacija veiklai>>
I >~ Zmogiskujy istekliy [ ———~ Padaliniai
 <<informacija>> <<jeiga>>" .| apskaitos (valdymo) <<iSeiga>>
(istatymai, reglamentai ..) | — — _ _ _ 3 procesas @ |[[——————-— <<informacija>>
Valstybinés institucijos ~ Darbuotojas
P ) A >~
-7 ! \ T~ <<informacija>>
- | <<tiekimas>> \ ~ PR S
<<duomenys>> | _~ / \ ~ Kontroliuojancios
Vidaus padaliniai J \ institucijos
<<fizinig>> <<fizinig>>
Informaciné sistema Serveris

1 pav. ZI valdymo proceso modelis pramonés jmonéje.

Atkreiptinas démesys, kad ZIVP valdymo skyrius atlieka jvairias, bendro suderinimo reikalaujancias,
funkcijas: samdo darbuotojus, valdo (apskaito, skaiciuoja, sistemina, kaupia) darbuotojy bei su jy veikla
susietg informacija, bendrauja su vidaus padaliniais ir iSorés organizacijomis (atsiskaito, gauna uZduotis,
teikia bei renka veiklai reikalingg informacija), teikia informacijg ir siilymus vadovames, ir pan. (Zr. 2 pav.)
Praktikoje, ZIVP valdymo skyriaus veiklos aplinka ir informacinés veiklos reikmés nuolat kinta (pvz.,
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sensta IS, kinta veiklos turinys bei kontekstas, Sig veikla reglamentuojanti teisiné aplinka, atskaitomybé
jvairioms institucijoms ir kt.), todél reikia nuolat sekti, tirti, priZidréti ir susieti skirtingas duomeny Saltiniy
(ar sistemy) aibes. Sioje situacijoje, jvairi ir visa laika turinti vykti integracija (pvz., skirtingy informacijos
apie darbuotojus Saltiniy, su iSorés el. paslaugomis ir kitomis veiklos valdymo IS, finansiniais bei iSlaidy
apskaitos duomenimis ar naujoviska veiklos praktika), siekiant vientisos ZIVP valdymo veiklg palaikancios
IS, jgyja ypatinga aktualuma.

o . : Gamybinés-tkinés Gamybos procesai

| Darbuotojai | I[mones vadovybel veiklos padaliniai adaliniai, barar)
4 - Valdymo - Informacija ) ) 4 . .
dokumentai | | valdymui - Veiklos dokumentai - Apskaitos rezultatai

- Duomenys

. || uzmokeséiui ir
- Informacija apskaitai || (arba) premijoms
skaiciuoti

- Asmens veiklos
informacija I

_— —_
- Apskaitos rezultatai

- Asmens dokumentai,
duomenys

Darbo laiko
kontrolés DB

P! istekliy DB

- Taisyklés, planai
Zurnalai, ... I

Y  Isskirstymas

Saugos ir . p” T Finansy
| : ) Zlinformacijos /  |APMOKEimofc it hianas valdymo IS
sveikatos skyrius veiklos valdymo IS JEB ! 2

[ S o o [ ———— pavedimai
4 - Mokejimy Ziniarassiai

A

- Atsiskaitymo |- Dokumentai | |- Taisyklés — -
dokumentgi‘ ... | saugojimui Y - Taisykles, duomeny struktaros

\ 4 l_V
Darbuotojai - El. pranegimai | |- VMI, VSDFV, Statistikos ISorés banky, IS,
departamentas, ... kasa

| Archyvas |  [ISorés institucijos (1S)]

2 pav. Zl veiklos komponenty bei informacijos keitimosi schema.

Empirinio tyrimo metu idrySkeéjo, kad jmonés turima tradiciné komerciné 7| apskaitos IS dar néra
pakankamai iSplétota. Ji sudétinga ir neatitinka visy naudotojy reikmiy ir gebéjimy (pvz., naudojama
mazai IS galimybiy), menkos duomeny kaupimo ir analizés galimybés, bet svarbiausia — trlksta
galimybés vartotojams suzinoti kaip vykdyti informacinius procesus naujy (ir jau apibrézty) duomeny
Saltiniy integravimo procese, t. y. néra aiskis duomeny integravimo aspektai ir aplinka. AtsiZvelgiant
i tai teigtina, kad ZIVP valdymo skyriaus darbas, paremtas informacine veikla, reikalauja intensyvios
(iSsamios ir giluminés) stebésenos ir Zidros, kad bity konstruktyviai reaguota j integracines problemas ar

| 1. Apskaitos Zinynai |

_{1.Darbo sutarties sudarymas |
™ 2. Darbo laiko (pamainy)
L] 2.Darbo salygy keitimas | 2.I2iil;l,:)o H grafiky nustatymas
—3.Darbo sutarties nutraukimas| ED Es 3 Grafiko priskyrimas
- 4.Nuobaudos / padékos | struktiira| [|darbuotojui (ar pamainai)
1. 21 - 5. Atostogy suteikimas | L1 4. |dirbio (premijy)
valdymo [ v —— b) rezultaty pildymas
struktiira 1 6. Komandiruotes | H 5. Tabelio formavimas |
| 7. Darbuotojo kortele | — :
1 1. Apskaitos Zinynai |
a) 8.Ataskaitos/formos & . — —
| _institucijoms (VSDFV, ...) | 2.Vienkartiniy/periodiniy
’ priskaitymy suvedimas
H 9. Kitos ataskaitos | 3. Atlygio| || 3-Vienkartiniw/periodiniu
valdymo H iSskaitymy suvedimas
| [ 10. Apskaitos Zinynai struktura| { 4.Tarpiniai skaiciavimai |
(sgrasai) c) [ 5. Darbo uzmokes¢io
11. El. asmens bylos skaiciavimas
m formavimas 6. Ataskaity formavimas |
7. Ataskaitos/formos

institucijoms (VSDFV,
VM|, Statistikai)

3 pav. Funkciné IS struktira: a) personalo, b) darbo laiko, c) atlygio.
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naujas reikmes. Sig situacijg (t. y. integravimo vykdyma), kaip anksc&iau nustatyta tyrime, gali palengvinti
ir kontroliuoti veiklos jvykiy, funkcijy ir informaciniy srauty detalizavimas bei Sig informacija lydintys
metaduomenys. Taigi, analizuojant §j integracijos procesa, svarbu tinkamai nustatyti sprendziamus
funkcinés veiklos uZdavinius (3 pav.) bei jy informacinj turinj ir reikmes (faktinius informacinius jeigos ir
iSeigos duomeny srautus) (4 pav.), t. y. unikaly ZIVP duomeny dorojimo ir integravimo modelj, bidingg
konkreciai jmonei.

Darbuotojas | Darbdavys | | Darbuotojas |
- < - 4 A Saugos instruktazas
1. Darbo sutarties| | -PraSymas priimti . - |sakymas dél -Pradymas dél NPD| |- Vidaus tvarkos taisyklés
(DS) sudarymas | | -Asmeniniai dokumentai priemimo | darba{ -Pradymas dél DU - Pareiginiai nuostatai
-Sveikatos pazyma DS (vizavimas) -Prasymas deél - Padalinio nuostatai
: -Kiti dokumentai banko saskaity, ... - Darbo grafikas
1.1 Naujo askaity, graf )
darbuotojo (duomenys) - Kolel}!y;l_n_e sutartis ...
idarbinimas [sak_ymo (supazindinimas, Zymos)
OR| % |darbinimo rengimas /| ¢ (Formos 1-SD\ w Asmens korteles smens bylos
.2, Dirbusio registravimas »\_rengimas JA— T\  pildymas formavimas
darbuotojo DS rengimas inim " Duomenys
idarbinimas dubmenys [darbinimo saugojimui
4 duomenys <>
- |[sakymas . 3 —
-Darbo sutartis - El. pranegimas (1-SD Zmogiskujy
-Darbo pazyméjimas |eksportas j ABBYY istekliy DB
(Zymos registracijos eFormFiller, .xml failas)
rzu.r’nahuose) v r — — Darbudioo el _ ey
I Darbuotojas | I VSDFV I duomenys Rezultatai |

Veiklos
(gamybos)
Duomenys  |valdymo DB |

skaiciavimams |

Darbo Taiko i
kontrolés DB| {APMOKejimolssiisy 8| Finansy| |
DB duomenys DB a

|Kitq personalo
veiklos sriéiy
apskaita ...

4 pav. ,Darbo sutarties sudarymas* vykdymo Zingsniy loginé struktira ir tvarka.

Tvirtintina, kad ZIVP valdymo funkcijy (informaciniy veikly ir srauty aibiy), kurias jprastai vykdo tradicinés
IT (funkcinés IS ir duomeny bazés), informacine sandara galima atskleisti, taip pat tikrinti ir kontroliuoti
integracinius procesus (t. y. jvertinti veiklos tiksly atZvilgiu) formuojant ir pasitelkiant praktines, jmonés
vidines situacijas atspindincias, duomeny judéjimo (srauty) diagramas (pvz., nuosekliy seky diagramas).
Nustatyti ir pavaizduoti ZI informaciniai procesai (kaip atskiri elementards Zingsniai) atspindi ne tik ios
dalykinés srities supratimy struktdra ir joje turimy objekty ir fakty visuma, bet ir detalius IS elementus,
integraciniy rysiy ypatumus ir struktira. Sie vidiniai taikomieji modeliai padeda atskleisti i kitus svarbius
veiklos aspektus: organizacinés struktiros funkcing sandarg (vienetus) ir veiklos dalyvius, informacinio
darbo pasidalijimg, jmonés infrastruktira.

Viena vykstanciy darby seka aprasomas vienas ZIVP informacinio valdymo funkcinés struktdros elementas
(funkcija) (pvz., ZI valdymo struktiros ,1. Darbo sutarties sudarymas®, 4 pav.) ir konkregios jo veiklos,
informaciniai srautai. Sis supaprastintas praktinis pavyzdys vaizduoja ZI veiklos funkcijos duomeny
valdymo srauta (t. y. dokumenty, el. dokumenty bei pranesimy siuntimo ir gavimo tvarka); veiklos
duomenis, siun¢iamus tarp jmonés vidaus procesy dalyviy bei iSorés aplinkos (taikomuyjy uzdaviniy ir
organizacijy). Siuo tiriamuoju atveju ZIVP valdymo IS turi glaudZiai sietis (siysti / gauti) su ,SoDros",
kontroliuojancios iSorés institucijos, IS — el. bldu pranesti apie sudaryta darbo sutartj. Todél, reikia
jdiegti vieningg ataskaitos formata bei uztikrinti reikiamg struktdriniy duomeny integravima, ir zinoma
- fiksuoti duomeny mainy metaduomenis (t. y. prieigos adresus, e. deklaravimo formas, pildymo tvarka,
turinj ir struktdra, galiojimo data, ir kt.). Siekiant identifikuoti ir apradyti visus jvairiarasius, ZIVP valdymui
reikalingus duomeny isteklius, nustatyti turimos taikomosios srities IS duomeny integravimo galimybes
(pvz., importavima, jraSyma, eksportavima, sinchronizavima) bei objektyviai jvertinti visg problemine sritj,
privalu nagrinéti ir iSreiksti modeliais kiekvieng veiklos modelio funkcinj objekta bei jy santykius (t. y.
,Darbo salygy keitimas®, ,Darbo sutarties nutraukimas®ir t.t., Zr. 3 pav.). Tokiu bldu, sudarius naudojamy
ir integruojamy duomeny srauty valdymo modelius, randasi galimybé tiesiogiai suprasti veiklos sritj
(funkcijas ir struktdrg), projektuoti, konstruoti, palaikyti ar gerinti (tinkamai pritaikius funkcinés veiklos
tikslams) IS model]. Kitaip tariant — reflektuoti veiklos reikmes ir geriau suvokti integravimo Zingsnius.
Pvz., tyrimu pastebéta (2 pav.), kad universali komerciné IS reikalauja sklandesnio taikymo konkretiems
integraciniams poreikiams (pvz., tikslesnio ir lankstesnio gamybos darbuotojy darbo rezultaty duomeny
(gamybos IS) susietumo su ZIVP valdymo IS).
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Siame darbe atlikta ZIVP informacinio valdymo situacijy analizé néra baigtas tyrimas, nes praktinis ZIVP
valdymo veiklos duomeny (srauto $altiniy) integravimo jgyvendinimas reikalauja detalesnio nagrinéjimo
ir jvertinimo. Apibendrinimas:

+ Integraciniy sprendimy jgyvendinimas ZIVP valdymui néra lengvas: reikia paruosti tiek IT aplinka,
tiek naujas veiklos procediras. Neretai jmonése planuojamos i$laidos ZIVP valdymo IS diegimui ar
palaikymui tik tada, kai IS nebeveikia ir batinas palaikymas ar naujinimas, pasikeite teisés aktai ir
pan. Jvairiy IT ir veiklos sprendimy diegimas ir integravimas j visa ZIVP valdymo IS yra atsakingas,
reikalaujantis kryptingumo ir nuoseklumo, darbas.

+ Tik atskleidus ir jvertinus realius esamus ZIVP valdymo aspektus (veiklos reikalavimus), informacijos
elementus bei jy tarpusavio rysius, personalo veiklos turinio integracinius rysius su kitomis veiklos
sritimis ir IT (1, 2, 3, 4 pav.), galima nustatyti integravimo uzdaviniy sudétines dalis jmonés aspektu
bei parengti IT pokyciy valdymo tvarka, duomeny integravimo plétojimo galimybiy ir integruotos
infrastruktdros plang ar jdiegti integracijos technikas.

«  ZIVP duomeny istekliy integravimo modelio jgyvendinimas ir plétojimas - tai nenutriikstamas, cikligkai
pasikartojantis procesas, siekiant (1) turéti nuoseklius ir vientisus ZI veiklos procesus, aprépiancius
ne tik jmonés vidines IS, bet ir leidZianCius bendrauti su iSorés programy sistemomis; (2) nuolat Zinoti
tikslig personalo informaciniy procesy erdve, adaptyviai ir lanksciai kontroliuoti integracinius procesus
bei taikomosios IS vystyma, atsizvelgiant | besikeiCiancia aplinka bei jmonés interesus, arba kitaip —
siekiant vykdyti informacijos mainy ir (arba) integravimo nesékmiy prevencija.

Taigi, remiantis Zvalgybiniu tyrimu jmonéje ir praktiniu patyrimu galima teigti, kad yra nepakankamai
kokybigkas ir savalaikis ZIVP duomeny (ypa& naujy) integravimas  bendrg ZIVP valdymo IS ir visg
jmonés informacine veikla. Be to, IS naudotojai per maZai informuoti (nesupranta) apie duomeny
iStekliy integravima ir pasikeitimus, néra jtraukiami j integravimo tobulinimo procesus. Todél, kaip buvo
pazymeéta tyrime, veiklos (arba informacijos Saltiniy) modeliavimas turi bati neatsietinas nuo duomeny
integravimo procesy vykdymo, norint konstruktyviai iSreiksti tiek geresnj nagrinéjamy veikly supratima,
tiek efektyvesnj integravimo problemy pateikima. Vadinasi, sudaryti ZI valdymo procesy funkcijy modeliai
integravimo aspektu — svarbi, veiklos specifika grjsta, priemoné (tiksliau - viena i$ priemoniy) siekiant:
(1) didesnio bendro integruojamy duomeny saltiniy ir duomeny struktdry (informacinés aplinkos) svarbos
supratimo, (2) vykdomy ZIVP veikly ir funkcijy (ir jy sandaros) aidkumo ar (3) istirti esama tvarka ir
duomeny integravimo désningumus, siekiant gauti naujos, praktinés vertés turincios, informacijos bei (4)
rasti (nustatyti) ZI veiklos modelio perteikiamus metaduomenis, t.y. veiksmingo integravimo problemy
turinio iSaiskinimo ir sprendimy ieskos.

ISVADOS

Nddienos jmoniy informacinés veiklos kontekste nuolat reikia spresti veiklos duomeny integravimo
uzZdavinj. Taciau tyrimai ir praktika rodo, kad diduma duomeny integravimo projekty netenkina vartotojy
reikmiy. Sioje situacijoje, siekiant geriau paZinti ir veiksmingiau kontroliuoti veiklos aplinkos duomeny
srautus bei tinkamai suprasti integravimo aplinka ir vykdyti integracijos procesus, geras integracijos
valdymo bei veiklos ir IS modeliy susiejimo jrankis — veiklos modelis.

Tyrimo rezultatai pateikia Siuolaikisky Ziniy bei jZvalgy, kurios isryskina specifines veiklos duomeny
integruoto valdymo problemines situacijas bei veiklos modelio naudojimo duomeny integravimui
pagristuma. Grafiskai pavaizduotos Zmogiskyjy istekliy informacinio valdymo situacijos (kaip empirinio
tyrimo rezultatas) - tai praktiné priemoné plétojant Zmogiskyjy istekliy duomeny integravima.
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Integruoty ugdymo sistemy architektdriniai modeliai

Vaidas Astrovas’, Indré KoZevnikaité?
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SANTRUMPA. Siame straipsnyije pateikiamos trys skirtingi ugdymo sistemy, kuriy pagrindas yra atviro kodo nuotoliniy mokymy
sistema Moodle, praplétimo architektdros modeliai. Straipsnyje pateikiamos skirtingy architektdiry savybés, pritaikymo gairés bei
pateikiama keletas realizacijy pavyzdZiy.

Raktiniai Zodziai: informacines sistemos, Moodle, turinio valdymo sistema.
Jvadas

Informaciné sistema (IS) informatikoje apibréZiama kaip informacijos apdorojimo sistemos ir organizacijos
iStekliy (pacios informacijos, Zmoniy, techniniy priemoniy, finansy ir pan.) visuma, skirta informacijai
apdoroti, formuoti (kurti), skleisti (siysti ir gauti) [1].

Ugdymo informaciné sistema — specifiné informaciné sistema, skirta ugdymui. Siame straipsnyje
analizuojamos ugdymo sistemos realizacijos, paremtos atviro kodo sistema Moodle. Moodle buvo
pasirinkta dél savo populiarumo [3][8], atviro kodo ir modifikacijy galimybiy. Kaip teigia [2] socialinio
konstruktyvizmo filosofija, Moodle yra puikus jrankis teikti nuotolinio mokymaosi turinj, reikalaujantj
bendradarbiavimo veikly. Siame straipsnyje iskirtos trys skirtingos architektdros: 1) Moodle su jskiepiais,
2) Moodle sujungta su turinio valdymo sistema, 3) Moodle patalpinta j turinio valdymo sistema. Sios
architektdros parinktos, nes jos ne tik iliustruoja skirtingo lygmens adaptacijas, bet ir kiekviena jy turi
savo specifines savybes tiek i3 naudotojo perspektyvos, tiek i realizacijos pusés. Siame straipsnyje taip
pat pateikiami realizacijy pavyzdZiai.

1. UGDYMO INFORMACINIY SISTEMY ARCHITEKTUROS MODELIAI

Moodle - atviro kodo nuotolinio mokymosi platforma. Si mokymosi platforma sukurta taip, kad bty atvira
maodifikacijoms naudojant jskiepius bei turéty lankscias integracijos su kitomis sistemomis galimybes
[5]. Sios savybes leidZia pritaikyti Moodle prie specifiniy poreikiy [6]. Pati Moodle kiiréjy filosofija remiasi
socialinio konstruktyvizmo koncepcija ir moderniomis metodikomis, taCiau, siekiant geriausio rezultato,
modifikacijos ir adaptacijos konkretiems poreikiams yra neidvengiamos [7][8]. Siame skyriuje pateikiama
keletas Moodle modifikaciju/adaptacijy architektiros pavyzdziy.

1.1. Moodle papildymas jskiepiais

Moodle funkcijy papildymas naudojant jskiepius (1 pav.) yra vienas populiariausiy Moodle pritaikymo
metody [9]. Tai iliustruoja moodle.org pateikiamy jskiepiy kiekis.

]m Jskiepiai

Moodle

I pav. Moodle pagrjstos mokymosi informacinés sistemos adaptavimo metodas,
kai adaptacijos atliekamos jskiepiy pagalba.

Adaptavimo specifiniams poreikiams architektra, kai Moodle papildoma jskiepiais, leidZia pritaikyti
Moodle iSlaikant Moodle kaip platforma tiek naudotojy valdymui, tiek mokymo programy teikimui. Moodle
papildymo jskiepiais architektlros pagrindinis privalumas - sistema lengva jsisavinti naudotojams,
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turintiems patirties dirbant standartiniu Moodle paketu. Taip pat dazniausiai nekyla problemy atnaujinant
sistema atsiradus naujai Moodle versijai. Taciau adaptavimo architektira, kai Moodle papildoma jskiepiais,
turi apribojimy - jei netenkina kurie nors esminiai komponentai, pavyzdZiui, naudotojy valdymas,
modifikacijos tampa sudétingos. Tuomet tikslinga naudoti kitus adaptavimo architekt(ros variantus -
prijungima prie turinio valdymo sistemos arba patalpinima j turinio valdymo sistema.

1.2. Moodle prijungimas prie turinio valdymo sistemos

Architektdra, kai Moodle prijungiama prie turinio valdymo sistemos (2 pav.).

Turinio valdymo | Tﬁ‘

sistema

Moodle

2 pav. Moodle pagrjstos mokymosi informacinés sistemos adaptavimo metodas,
kai prie Moodle prijungiama turinio valdymo sistema.

Sig architektirg tikslinga naudoti, kuomet ugdymo sistemai atsiranda poreikis turéti kitokj nei Moodle
teikia naudotojy valdyma ar prireikia kity turinio valdymo sistemos funkcijy, pavyzdziui, norima turéti
informacine svetaing, kurios tik viena i$ daliy yra nuotolinio mokymosi kursai. Realizuojant Moodle
prijungima prie turinio valdymo sistemos jos yra apjungiamos vieningu prisijungimu (angl. SSO - Single
Sign 0n), pavyzdziui, SAML. |diegus vieningo prisijungimo sprendima, naudotojai, prisijunge prie turinio
valdymo sistemos aptarnaujamos svetainés, be jokiy apribojimuy, papildomy reikalavimy prisijungti,
gali naudotis tiek turinio valdymo sistemos, tiek mokymosi aplinkos Moodle funkcijomis. Naudojant Sig
architektdirg naudotojas, nors is jo ir nereikalaujama jungtis prie kiekvienos sistemos atskirai, vis tiek
jaucia peréjima tarp sistemy. Pagrindinis peréjimo tarp sistemy pozymis — pasikeiciantis sistemos meniu
— esant turinio valdymo sistemos aptarnaujamoje svetainés dalyje matomi turinio valdymo sistemos
tvarkomi meniu punktai, o esant Moodle — Moodle sistemos meniu. Kita Sios architektiros savybé — esant
Moodle mokymosi aplinkoje navigacija tarp kursy islieka tokia, kokig pateikia Moodle. Jei yra poreikis
kiek jmanoma sumazinti peréjimo tarp turinio valdymo sistemos ir Moodle sistemos poZymius ir/arba
norima modifikuoti narSymo po kursus navigacija, valdyti kursus, besimokanciuosius modifikuotoje,
pritaikytoje prie specifiniy poreikiy aplinkoje — verta atkreipti démes;j j architektdros variantg, kai Moodle
ne prijungiama, o patalpinama j turinio valdymo sistema.

1.3. Moodle patalpinimas j turinio valdymo sistema

Architektlra, kai Moodle patalpinama j turinio valdymo sistema (3 pav.).

™

Moodle

Turinio valdymo sistema

3 pav. Moodle pagrjstos mokymosi informacinés sistemos adaptavimo metodas,
kai Moodle patalpinama j turinio valdymo sistemos aplinkq.

Sios architektiros pagrindg sudaro vieningas prisijungimas ir Moodle APl naudojimas. Jg tikslinga
naudoti siekiant betarpiskai sulieti mokymosi aplinka su turinio valdymo sistema. Vieningas prisijungimas
(angl. Single Sign On) suteikia galimybe vienu prisijungimu prisijungti prie visy komponenty, o Moodle
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API - valdyti mokymaosi aplinkg i$ turinio valdymo sistemos. Moodle API naudojimas leidZia kontroliuoti
kursy nustatymus, besimokanciyjy valdyma, grupiy formavima, siysti besimokantiesiems Zinutes, gauti
kursy sarasus ir dar daug kity funkcijy valdant jas i$ turinio valdymo sistemos. Naudojant Sig architektlrg
mokymosi aplinka integruojama j turinio valdymo sistema taip, kad naudotojas vizualiai negali atskirti,
kurios sistemos dalyje dabar yra. |prastai turinio valdymo sistema atlieka naudotojy valdymo ir vartotojo
s3sajos pateikimo vaidmenj, o Moodle — mokymosi aplinkos funkcijas.

2. UGDYMO SISTEMU ARCHITEKTURY MODELIY REALIZACIJOS PAVYZDZIAI

Siame skyriuje pateikiami pagal skirtingus architektarinius modelius sukurty integruoty ugdymo sistemy
pavyzdZiai.

Architektdros, kai Moodle pritaikoma naudojant jskiepius pavyzdys - www.eBig3.eu. Tai viena i$ daZniausiai
naudojamy Moodle pritaikymo architektiry. Moodle yra sukurtas taip, kad funkcionalumas Moodle viduje
blty kei¢iamas kuriant jskiepius. |diegus jskiepj Moodle branduolio kodas lieka nepaliestas, kas reiskia,
kad atnaujinant | naujesne Moodle versija jskiepio kodas nebus prarastas. |skiepiy kirimas yra geroji
programinés jrangos karimo praktika.

www.eBig3.eu sistemos atveju Moodle aplinka buvo papildyta priemonémis, leidzianciomis registruotis
siunciant trumpasias SMS Zinutes mobiliuoju telefonu bei keletu kity, kaip, pavyzdziui, naudojimosi
statistikos kaupimo ir apdorojimo jskiepiu. VieSai prieinama, turi mokymosi programy pradedantiesiems
verslininkams. Skirta savarankiskam mokymuisi.

Architektlros, kai Moodle prijungiama prie turinio valdymo sistemos pavyzdys - www.verslokelias.eu.

Moodle sujungimo su turinio valdymo sistema architektlira yra lengvasvorés integracijos pavyzdys.
Naudojant Sigarchitektiirg sistemos susiejamos bendru prisijungimu, o tarpusavio navigacija - nuorodomis.
www.verslokelias.eu yra uZdara aplinka, skirta projekto dalyviams, turinti Sias pagrindines galimybes [4]:

a. Praktikos viety skelbimai, paieska;

b. Praktikos proceso valdymo, artefakty kaupimo priemonés;

c. Mokymosi, konsultavimosi priemonés;

Pagrindiniai architektdriniai komponentai:

a. Socialinés tinklaveikos sistema - praktikos viety paieskos, skelbimy, dalinimosi ir bendravimo aplinka;
b. Mokymosi sistema — mokymosi veikly, konsultavimosi aplinka;

c. Verslo imitavimo Zaidimas;

d. Turinio valdymo sistema — visus komponentus apjungianti aplinka.
Pagrindiniai architektdriniai komponentai:

a. Praktikos viety paieska;

b. Praktikos metu gauty artefakty kaupimo aplinka;

c. Grupinio darbo, bendravimo, dalinimosi priemonés.

Elgg suteikia lankscias galimybes konfiglruoti grupes ne tik apribojant matomuma, galimybe prisijungti
prie grupés, bet ir kurti pogrupius bei jgalinti ar iSjungti jvairius funkcionalumus, kaip, pavyzdziui, jgalinti
vidines diskusijas ar dienorast;.

Moodle - aplinka mokymuisi bei konsultacijoms. www.verslokelias.eu portale Moodle naudojama pateikti
mokomaja medZiagg bei konsultuoti su mokymosi medZiaga susijusiomis temomis. Konsultacijos
atliekamos naudojant forumus ir realaus laiko tekstinius pokalbius.
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Architektlros, kai Moodle patalpinama j turinio valdymo sistema pavyzdys - www.smis.lt.

Sioje sistemoje panaudotos komponenty apjungimo priemonés — Ziniatinklio paslaugos (angl. Web
Services), vieningas prisijungimas, tarpusavio HTML formy persidavimas bei keletas kity.

www.smis.lt yra viesai prieinama, skirta savarankiSkam mokymuisi. Sistemoje pateikiama keli Simtai
kursy, skirty jvairiy kvalifikacijy tobulinimui, tame tarpe ir verslumui. Sioje sistemoje Moodle mokymosi
aplinka glaudziai susijusi su turinio valdymo sistema.

Dél naudojamos architektiros, kai Moodle patalpinama j turinio valdymo sistema, peréjimas tarp sistemy
nejuntamas, meniu elementai, apipavidalinimas yra naudojami tie patys tiek Moodle, tiek turinio valdymo
sistemos dalyse. Tai pasiekta naudojant Moodle teikiamas Ziniatinklio paslaugas (angl. Web Services),
SimpleSAMLphp vieningo autentifikavimo mechanizma. Kursy paieska atliekama turinio valdymo
sistemos priemonémis susikomunikuojant su Moodle kursy duomeny baze per Ziniatinklio paslaugas bei
turinio valdymo sistemos priemonémis papildant papildoma informacija prie$ pateikiant kurso objektg
naudotojui. Papildoma kurso informacija - tai kurso metaduomenys — naudotojy suteiktas reitingas,
papildomas aprasymas, administruojancio naudotojo duomenys ir keletas kity, skirty lengviau, tiksliau
identifikuoti kursg ir pateikti naudotojui patogesne forma.

Esant poreikiui Moodle aplinkoje pateikti turinio valdymo sistemos fragmentus tai taip pat yra jimanoma,
naudojant iFrame HTML technologija arba perduodant turinio valdymo sistemoje suformuotg HTML koda
ir jj tiesiogiai atvaizduojant Moodle priemonémis.

Taigi, panaudojant abipusés integracijos priemones, jmanoma sukurti sistemg, susidedancia i$ visiskai
skirtingy komponenty, bet i$ naudotojo perspektyvos atrodancia kaip vientisa, vienalyté sistema.

3. ARCHITEKTUROS MODELIO PASIRINKIMO ATVEJO ANALIZE

Siame skyriuje pateikiama projekto ,Vyresnio amZiaus Europos darbuotojy mobilumas: senstancios
Europos darbo jégos jdarbinimo galimybiy pagerinimas ir praplétimas padidinant mobiluma® (angl. ,Career
Mobility of Europe’s Older Workforce: Improving and extending the employability of an ageing workforce
in Europe through enhancing mobility”) metu atlikta architektliros parinkimo analizé bei realizacijos
detalizacija. Toliau minint $j projektg vartojama santrumpa - CaMEO.

3.1. Architektiros modelio parinkimas

Projekto CaMEO metu panaudota Moodle jskiepio architekvtl]ra, kuriag galima laikyti modelio, kai Moodle
funkcionalumo iSplétimui naudojami jskiepiai, pogrupis. Siame skyriuje pateikiamas Sio architektdros
pasirinkimo pagrindimas.

CaMEQ projekto vienas is tiksly — sukurti sistema, kurios pagalba bity kaupiama informacija apie
asmenis ir jy kvalifikacijg bei Si informacija blty pasiekiama potencialiems darbdaviams. Asmenys savo
kvalifikacija turi aprasyti pagal Europos kvalifikacijy karkasg (angl. European Qualification Framework)
uzpildydami testa, kurio pagalba automatiskai apskaiciuojamas kvalifikacijos lygmuo.

Asmeny su kvalifikacijomis Saltiniu pasirinktane kurtinaujainternetinj portala, o naudotijau egzistuojancias
nuotolinio mokymo aplinkas, veikian¢ias Moodle pagrindu, taip pasinaudojant egzistuojanciy sistemy
populiarumu ir sukauptomis naudotojy grupémis.

Faktas, kad bus naudojama ne viena, ir gal net ne projekto vykdytojy administruojama aplinka, reikalauja
lengvai jdiegiamo universalaus sprendimo. Dél to parinkta architektlra, kai reikiamas papildomas
funkcionalumas jdiegiamas naudojant jskiepj.

Dar vienas poreikis, dél kurio parinkta Zemiau aprasyta architektdra, yra tai, kad reikalinga galimybé
atnaujinti klausimynus ar net skaiciavimo algoritmus nuotoliniu badu.

Dél auksciau isvardinty prieZasCiy parinkta architektira, kai sukuriamas integracinis Moodle jskiepis,
kurio pagalba naudojamasi resursais i$ iSorinés sistemos (4 pav.).
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]“1 E |skiepis [<=P»]

' [Soriné sistema

Moodle

4 pav. CaMEO projekto metu naudojama architektira — Moodle jskiepis, bendraujantis su iSorine sistema.

Schema, kai jskiepis jdiegtas j keletg sistemy pateikta paveikslélyje Zemiau (5 pav.):

m A
m

— /
Iskiepis

Jskiepis \

ISoriné sistema

™

=

5 pav. Visos sistemos, turincios jskiepj, bendrauja su viena iSorine sistema.

Integracinis jskiepis ypatingas tuo, kad jame realizuojamas tik iSorinés sistemos integracijai reikalingas
funkcionalumas, uZtikrinantis komunikavima su integruojama iSorine sistema bei valdantis iSorinés
sistemos pateikima Moodle aplinkoje. Integruojama per jskiepj iSoriné sistema savo ruoZtu turi turéti
galimybes komunikuoti su jskiepiu bei pateikti reikiamus duomenis bei vykdomajj koda.

3.2. Sistemos realizacija

CaMEOQ projekte naudojamos sistemos valdymo srautai pavaizduoti 6 pav.

Moodle jskiepis pateikia valdymo uzklausas centrinei valdymo sistemai, kuri savo ruoZtu pateikia
vykdomajj koda bei reikalingus duomenis. Komunikacija inicijuojama is jskiepio pusés.

Duomeny perdavimo kryptis pateikta 7 pav. Duomeny perdavimas inicijuojamas jskiepio puseéje, o
duomenys kaupiami bendroje duomeny bazéje. Duomeny integralumg, nepakei¢iamuma ir sauguma
uztikrina centrinés valdymo sistemoje realizuota logika bei jprastiniai duomeny bazés valdymo sistemos
mechanizmai.

7 pav. pateiktoje schemoje matoma ,naudingy” duomeny saugojimo srautas, t.y. naudotojo kontaktiniy
duomenuy, nustatymy ir kvalifikacijy jraSymas j nuolating saugykla, kuri véliau naudojama platinti i$ jvairiy
Saltiniy sukaupta informacija skirtingais kanalais (8 pav.).

ISVADOS

Straipsnyje pateikiamos sistemy pritaikymo prie specifiniy poreikiy architektlros, naudotos ugdymo
informacinéms sistemoms, grindZiamoms atviro kodo nuotolinio mokymosi sistema Moodle.
Apibendrinant galima padaryti iSvada, kad Moodle yra gana lanksti sistema, turinti jvairias adaptavimo
galimybes, tinkamas jvairaus tipo nuotoliniam ugdymui teikti. Adaptavimo architektlros pasirinkimas
priklauso nuo poreikiy, taciau apibendrinant rekomendacijos yra Sios:
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a. jei Moodle aplinka i$ esmés tenkina ir norima papildyti arba pakeisti nedidele dalj funkcionalumo -
sidloma adaptacijas, modifikacijas atlikti kuriant Moodle jskiepius;

b. jei prireikia turinio valdymo sistemos galimybiy - turinio valdymo sistemos prijungimas naudojant
nuorodas ir bendrg autentifikavimasi gali bati tinkamiausias sprendimas;

c. jeisiekiama sukurti vienalyte sistemga, susidedancia is turinio valdymo sistemos ir Moodle galimybiy -
sidloma integruoti abi sistemas naudojantis Ziniatinklio paslaugomis, bendra duomeny baze, iFrame
technologijomis.

Tolesniuose tyrimuose planuojama atlikti straipsnyje aprasytomis architektlromis adaptuoty sistemy
naudojimosipatogumo tyrimus. Taip pat tyrimo objektu galéty bati atvirkstiné architektlra, negu straipsnyje
aprasyta treCioji architektdra, kai turinio valdymo sistema patalpinama | Moodle, o ne atvirksciai.

Integracinis Vidinés valdymo

e komandos

jskiepis l——
Moodle

sosnepyzn
OWApP|eA
Valdymo duomenys ir
komandos

<_

Valdymo sistema

\\\\‘:’//
\\___//
Kvalifikacijy

~duomeny bazé -

6 pav. Valdymo srautai.

Integracinis
jskiepis
Moodle

Kvalifikacijy
duomenys

Valdymo sistema

e

\_\\__—)//

Kvalifikacijy
duomeny baze

7 pav. Duomeny srautas.
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Valdymo sistema

g/

Kvalifikacijy duomeny
bazé

e
1 11

Ziniatinklio
paslaugos (angl.

_ @ _ Web Service
: (paieska naudojantis

iSorinémis
sistemomis) Paieskos svetainé

Darbdavys
Darbdavys
Darbdavys

Bet kokia kita
sistema, turinti
galimybe iSgauti
duomenis
naudojantis RSS
arba Ziniatinklio
paslaugomis (angl.
RSS

arbinimo
agentira

]darbinimo
Jdarbinimo
Id

8 pav. Duomeny bazés informacijos sklaida trimis kanalais -
naudojantis Ziniatinklio paslaugomis, RSS ir paieskos svetaine
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