Institute of Information and
Communication Technologies

BULGARIAN ACADEMY OF

CIENCES

5/ 2014

=Y AMINATION OF THE _ _ ':__,g l == f | _ri '__ J l et
VIRTUAL LEARNING OEPA30OBATENHO
SPACE IN THE NPOCTPAHCTBO B

SECONDARY SCHOOL CPEAHOTO YYUIMULLE

R e e e sl W N EELE P -. 0= g s oy
veselir Ia L/ a. f J,.'r‘f'-“:'_ iHova Becefilila Bblikahosa

FBTONSHJBIGATY Ha AES{TauiM

UHCTUTYT No MHhOPMaLIMOHHU U
KOMYHUKAUMOHHWN TeXHONMOrmmu

5BITAPCKA AKA) AREMME LA HAYKUTE



Tlopeouyama ,,Aémopeghepamu na oOucepmauyuu Ha
Hucmumyma no ungopmayuonnu u KOMyHUKAUUOHHU
mexunonocuu  npu  bvneapckama  axademusn  na
Haykume*  npeocmass 6  eleKmpoHeH — gopmam
asmopegepamu  Ha Oucepmayuu 34 NOLYHAGAHE HA
Hayunama cmenen ,,Jlokmop Ha Haykume” uiu Ha
obpaszoeamennama u HayuHama cmenen ,,J[okmop”,
sawumenu 6 Hncmumyma no uH@opmayuomHu u
KOMYHUKAYUOHHU — mexHonozuu  npu  bwreapckama
akademuss Ha Haykume. I[Ipeocmasenume mpyooge
ompasasam HOBU HAYYHU U HAYYHO-NPULOINCHU NPUHOCU 8
peouya obnacmu Ha uHQOpMayUOHHUME u
KoMyHUuKayuonnume mexnonocuu kamo Komniomwvpuu
mpedicu u apxumexmypu, Ilapanennu aneopummu, Hayunu
NpeCMsmanus, Junzeucmuuno Modenupane,
Mamemamuuecku memoou 3a o0bpabomka HA CeH30pHA
ungopmayus, Hupopmayuonnu MexHono2Uul 8
cueypnocmma, Texnonozuu 3a ynpaeienue u obpabomka
Ha  3Hanusi,  [puo-mexwonoeuu U - NPULONCEHUS,
Onmumusayus u esemane Ha peutenusi, Obpabomra Ha
cueHanu u pasnosmasane Ha obpasu, Humenucenmuu
cucmemu, Hngopmayuonnu npoyecu u  cucmemu,
Bepadenu ummenucenmnu  mexnonoeuu, Hepapxuunu
cucmemu, Komynuxayuonnu cucmemu u ycayeu u op.

Penaxkropu

Tenaouii Aepe

WHCTUTYT 10 WHPOPMAIMOHHH W KOMYHHKAIHOHHH
TEXHOJOTHH, bhirapcka akageMusi Ha HAyKUTe

E-mail: agre@iinf.bas.bg

Paiina I'eopeuesa

WHctutyr mno WHPOPMALMOHHM M KOMYHHUKAIIMOHHH
TEXHOJIOTHH, bhirapcka akagemus Ha

E-mail: rayna@parallel.bas.bg

Lanuena bopucosa

WHCTHTYT 1O WMHQOPMAMOHHM M KOMYHUKALMIOHHH
TEXHOJIOTHH, briirapcka akagemus Ha HayKuTe

E-mail: dborissova@iit.bas.bg

Hacmoswemo uzdanue e obekm Ha asmopcko npaeo.
Bcuuku npasa ca sanazenu npu npesoo, pasneuameane,
usnonseame Ha unoCmpayu, yumupanusi,
pasnpocmpanenue, 8b3NPoU3EHcCOane Ha MUKPODUIMU
un no Opyeu HAYUHU, KAKmMo U CvbXpamenue 6 Oasu om
OaHHU HA 6CUMKU UIU HAC OmM Mamepuaiume 6
Hacmosiwemo uzoanue. Konupanemo na uzoanuemo uiu
Ha 4acm om CbObPIUCAHUEMO MY € PAPEUEHO CAMO CbC
cvenacuemo Ha asmopume u/uiu peoaKmopume

The series Abstracts of Dissertations of the Institute of
Information and Communication Technologies at the
Bulgarian Academy of Sciences presents in an
electronic format the abstracts of Doctor of Sciences
and PhD dissertations defended in the Institute of
Information and Communication Technologies at the
Bulgarian Academy of Sciences. The studies provide
new original results in such areas of Information and
Communication Technologies as Computer Networks
and  Architectures, Parallel Algorithms, Scientific
Computations, Linguistic Modelling, Mathematical
Methods for Sensor Data Processing, Information
Technologies for Security, Technologies for Knowledge
management and processing, Grid Technologies and
Applications, Optimization and Decision Making, Signal
Processing and Pattern Recognition, Information
Processing and Systems, Intelligent Systems, Embedded
Intelligent  Technologies,  Hierarchical  Systems,
Communication Systems and Services, etc.

Editors

Gennady Agre

Institute  of Information and Communication
Technologies, Bulgarian Academy of Sciences

E-mail: agre@iinf.bas.bg

Rayna Georgieva

Institute  of  Information and Communication
Technologies, Bulgarian Academy of Sciences

E-mail: rayna@parallel.bas.bg

Daniela Borissova

Institute  of Information and Communication
Technologies, Bulgarian Academy of Sciences

E-mail: dborissova@iit.bas.bg

This work is subjected to copyright. All rights are
reserved, whether the whole or part of the materials is
concerned, specifically the rights of translation,
reprinting, re-use  of illustrations, recitation,
broadcasting, reproduction on microfilms or in other
ways, and storage in data banks. Duplication of this
work or part thereof is only permitted under the
provisions of the authors and/or editor.

e-ISSN: 1314-6351

© IICT-BAS 2012

www.iict.bas.bg/dissertations



TEEBAAEEET  BULGARIAN ACADEMY OF SCIENCES

Examination of the Virtual Learning

Space in the Secondary School

Veselina Valkanova
Supervisor: Acad. lvan Popchev

Approved by Supervising Committee:

Prof. Avram Eskenazi

Prof. Daniela Orozova

Assoc. Prof. Krasimira Stoilova
Prof. Penka Rangelova

Acad. lvan Popochev

INSTITUTE OF INFORMATION AND

COMMUNICATION TECHNOLOGIES




Examination of the Virtual Learning Space in the Secondary School 4

In the current state of ever-increasing scientific information constant learning has an
increasing importance in each individual’s success. Mobile technologies, computers, video
games, digital music players, video cameras, chat rooms and blogs are common for young

people. The subject of this PhD thesis was determined in this context.

The main goal of the PhD thesis is to investigate the possibility of creating a virtual
educational space supporting the organization and conducting of blended learning in the
middle school. With the buildup of the virtual space we also aim to stimulate the students'
creative thinking and activity during the learning process. For the goal of the PhD thesis the

following tasks were formulated:

e Developing a common concept, model and architecture of the virtual educational
space for the secondary school,

e Modeling the learning process via suitable scenarios and work flows;

e Development of prototype components of the virtual space;

¢ Investigation of the students’ creative thinking and activities.

Structure of the PhD thesis

In the introduction, the goal of the PhD thesis and the tasks related to the achievement of that
goal are defined. The first chapter is an overview of the basic notions and concepts in the
research area. The expectations for the near future and conclusions drawn for building up the
space are presented. In the second chapter, we present a definition, a basic characteristic,
architecture and the main elements of the space. A functioning model which is used as the
basis for building the space is presented. In the third chapter, workflows and their formal
models are presented in details. The fourth chapter describes the current state of the education
portal for the middle school as one of the “entry points” of the space. The fifth chapter
presents two “entry points” which are specialized for the middle school — the system for
creativity and game-based learning. The conclusion summarizes the results of the PhD thesis

and gives guidelines for continuing the research on the subject of the thesis.

In the first chapter a brief summary is presented of the current state of the scientific research

areas related to the study conducted in this thesis:

e Forms of organized learning, imperfections of the class-based lesson system and the

role of the computers in the learning process.
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5 Veselina Valkanova

A brief review of the introduction of computers in education and developing the

electronic contents.

e New forms of education and forms of learning in the modern school;

e A critical review of the systems for electronic education and the essence of the
electronic education;

e Blended learning;

e Personal learning environments;

e Constructive approach;

e DeLC electronic learning environment;

e Expectations for the near future — building CPSS (Cyber-Physical-Social Systems).

The review of the education environments presents us with reasons to determine some
directions for their improvement which account for features of the contemporary environment
such as intense dynamics, information increase, close integration between the real and virtual

worlds.

In the second chapter the characteristics and the architecture of the Virtual learning space are

presented.

The basis for determining the characteristics of the virtual learning space (VLS) and the
specifics of its architecture is the functional model of the learning process in the middle
school. Despite the existence of different functioning models of the learning process, the
model presented here is different because it analyzes the real learning process accounting for
the infrastructure of type CPSS where time, space and conditions are important aspects.
Particular attention is paid on occurring events which can impact the realization of the
learning process. The space is context-dependent. The goal is to support the realization of an
effective and productive individual approach in the limitations of the middle school. In
accordance with the definition, context-dependency is the system’s ability to find, identify
and interpret the changes (events) in its environment and depending on their nature to
undertake compensating actions. Basic compensating actions (attributes of context-
dependency) are adaptation and personalization. Personalization is the system’s ability to
adapt to the individual features, wills, intentions, goals of the users (student, teacher, parent,
principal, administrator). Adaptation is the system’s ability to adapt to the other context
features such as: form of education, class, school subject, type of lesson, conditions in which

the learning takes place (which can generally be normal and extraordinary), events which can
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Examination of the Virtual Learning Space in the Secondary School 6

arise during the conduction of the learning process (we generally differentiate between
planned and random events).

The space’s basic characteristics are:

e Scenario-based — all processes which are realized in the space and are managed by it
are presented as scenarios;

e . Sensitive” towards time, space and safety — the execution of the possible education
scenarios is performed in the limitations of workstreams where the effects of real
physical processes on the education scenarios are realized,

e Context-dependent learning process — the changes in the environment are detected
and depending on their nature certain “compensatory” actions are undertaken;

e Controlled infrastructure — the access to the services and the information resources

is realized only through the so-called “entry points”;
e Mobile and fixed access

VLS consists of two main parts — agents and their environment. The basic architecture of the
space is presented in Figure 1.

Figure 1: Basic architecture of VLS

Abstracts of Dissertations 6 (2014) 3-12



7 Veselina Valkanova

The agents are active context-dependent intelligent components which support the planning,
organization and performance of the learning process in the space. The agents which operate
in the space are with limited rational behavior, i.e. they have only partial control over the
space (their range) and operate with a limited capacity (resources) in relation to planning,
predicting, choosing and performing the actions; the agents have limited calculation resources

and limited time for decision-making.
In the space three types of agents are supported:

e Personal assistants (PA) — they perform two main functions — they offer the “entry
points” for the VLS and support their own users in working with the space. In their
work, for the performance of compensatory actions (adaptation and personalization)
these agents usually communicate with the agents which serve the specific space. The
main types of personal assistants for the space are for students (PA®), teachers (PAT),
administrators (e.g. principals) (PA™), parents (PAP).

e Specialized assistants (SA) — these assistants are usually situated on the server nodes
of the VLS and are used for serving the passive components as well as for the
processing of users’ queries to the space (presented from the personal assistants).
Special agents will serve the specific space;

e Guards — specialized components of the space which secure the safe and effective
execution of scenarios in the presence of certain conditions or the occurrence of
certain events. They usually perform the role of an interface between the physical and
the virtual world. There is a possibility for their inclusion in education scenarios.

Usually the guards’ activation initiates a change of the current scenario.

The execution of scenarios in the VLS is performed through workstreams which are
presented in chapter 3. A workstream assures the execution of a chosen scenario in the VLS
by delivering one “layer” which allows the integration of the virtual world in the real school
environment. Workstreams model the scenarios’ execution as an interaction between the
personal agents, the different types of specialized assistants (agents) and the guards.
Furthermore, the workstreams may contain different conditions and limitations such as for the
normal execution of the learning process, for interrupting the learning process (planned or

incidental), for the change of scenarios.

For the introduction of workstreams two communication models are used:
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Examination of the Virtual Learning Space in the Secondary School 8

e Synchronous communication — for this type of communication the workstreams use
channels;

e Asynchronous communication — the asynchronous communication in the workstreams
is realized as a broker system by using the publish/subscribe protocol.

e In respect to the presented model and reference architecture a prototype is developed
in the virtual learning space for the middle school which is presented in chapter 4. In
the current prototype version the following “entry points” of the virtual space are
included (Figure 2):

e An education portal allowing opportunities for carrying out electronic classes and
electronic testing of the students;

e System for researching the creative behaviour and performance of the students;

e A virtual world for game-based learning.

Education portal

Figure 2: VLS for the middle school

Part of the meaningful criticism towards contemporary education (including electronic and

long-distance) is the insufficient creativity of the education process. For that reason, over the
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9 Veselina Valkanova

last years the researches on creativity are becoming increasingly more important. It is
impossible to describe the creative process one-sidedly but there is a strong desire to support
and encourage this unique human activity. In the sphere of interaction man — machine, the
challenge is to realize how technologies can improve the creative process. The increased
interest from the young towards the large number of computer and video games directed our
attention towards games which allow the students to apply the absorbed knowledge or to learn
even more. The game activity for learning purposes is based on the following principles:
activity, dynamicity, attention, role play, problem-solving, activity modelling, competition,

self-awareness, realization.

Accounting for these facts, we aimed at the realization of two specialized entry points in the

space described in chapter 5:

o System for research and analysis of the students’ creative behavior — on the basis of
results conclusions can be made for the refinement of the space so that it supports

education processes stimulating creativity (Figure 3);

System tasks Creativity boxes
(wabnoHu)

E-

A

Creativity Map

a

Creativity Assistant

A 4

Figure 3: Scheme of the experiment for secondary school

e Game-based learning — the relation between the creative learning and the game-based
learning is long known but due to the constantly developing software technologies this
type of learning is featuring more profusely in practice (particularly in the middle
school) by applying a new and attractive way for the learners (Figure 4).
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Students

Teacher

GA

v

Creativity
Environment

Figure 4: General scheme of game-based learning

Applicability of the results

The results of the thesis can be used mainly for improving the organization and effectiveness
of the blended forms of learning in Bulgarian secondary schools. In the class learning
environment the virtual education space can be used to support the learning process in the
event of non-attendance for certain groups of students at school (extreme circumstances,
illness). Special needs students can be also successfully added. Another possible application

of the learning space is in out-of-class learning environment.

The author’s contribution on the issues examined in this thesis can be summarized as

follows:

e A general concept has been suggested along with a model and architecture of the
virtual education space for the middle school. A functional model has been
developed for the learning process in Bulgarian schools which takes into
consideration factors like time, space, events, conditions and limitations. The events

represent the connection between the physical world of the school and the virtual
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11 Veselina Valkanova

world of the electronic learning. In the model, the real learning process is modeled via
education scenarios. Three types of autonomous, interactive, reactive and proactive
assistants which operate in the space are specified — personal assistants, specialized
assistants and guards.

e A formal model is developed for the representation of workflows. The workflows
model the execution of the learning and extreme scenarios in the space as a system of
interacting assistants implemented as intelligent agents. Two communication methods
for the assistants are offered — synchronous which is implemented through
communication channels between assistants, and asynchronous which is implemented
as a broker system. Formally, the workflows are modeled with the help of context-
dependent language CS-Flow.

e A reference architecture is developed for an intelligent personal assistant. A
referential three-layer BDI architecture is proposed for a student’s personal assistant.
The different layers determine the strategic, medium-term and short-term goals of the
aided student. Structures for presenting the mental states of the agent (beliefs, desires,
intentions and commitments) are described as well as their internal relationships. The
reference architecture is used for developing specific personal software assistants for
students, and can also be used with certain modifications for other groups of users —
teachers, administrators.

e A prototype for an educational portal is developed for the secondary school. The
portal, an adaptation of the existing university DeLC portal supports the main

education scenarios implemented as electronic services.

In the thesis the results from testing two basic learning scenarios are summarized - e-testing
and e-lessons. Specialized “entry points” are created for the space. Two “entry points”
specialized for learning in the secondary school are presented. The first one is the system for
creativity which analyzes the actions and states of the students with the goal of understanding
their creative behavior. In order to create this “entry point” a formal model is used along with
its software implementation, called Creativity Assistant. In the thesis, a development of this
model which assists the analysis of the gathered data is proposed. The second one presents the
ability to conduct the game-based learning process. With the goal of improving their
creativity and appeal, the games are delivered as 3D virtual worlds. The game itself
(functioning, management, control) is implemented as an intelligent agent called game agent

(GA). Intermediate results and certain parts of the paper, besides the cited publications, are
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Examination of the Virtual Learning Space in the Secondary School 12

presented in the reports of international and national scientific-research projects in which the
author has participated. For the future development of the results obtained in this thesis, we

suggest the following guidelines:

e Based on the presented reference models and architectures, prototypes of personal

assistants for students and teachers, and workflows need to be implemented;

¢ Interfaces (via agents) between the three “entry points” presented in the thesis should

be implemented;

e Continuing testing the system in the real environment of Bulgarian schools.
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15 BecenuHa AHrenoBa BbrikaHoBa

YBoa

WupuBuayanuszanmsara Ha 00y4YeHHETO BUHATH € CTOsUIa Ha THEBEH peJl B y4eOHUS mporec, HO
NPY ChBPEMEHHUTE YCIIOBHS, C HABIM3aHETO Ha WHPOPMAIIMOHHUTE TEXHOJOTHU, Bh3MOXKHOCTHTE 32
TOBa ca MHOT'O TIO-ToJieMH.BajkHa Mpe/nocTaBka 3a pealn3upane Ha WHAWBUAYATHUS TTOAX0]] IO HOB
HauuH, ¢ (aKThT, Ye IMOJAPACTBAIIUTE MpEKapBaT BCe IOBEYE BpeMe TpeNl eKpaHa Ha Pa3ludHU
CJICKTPOHHU YCTPOMCTBAa, KOWTO NPUBIMYAT BHUMAHUETO WM C HArjJeIHOCT, KOJOPUTHOCT W
nuHamuka. ETo 3aio ajekBaTHATa Meqarornyecka peakius € J1a ¢e ThPCAT HAuMHU 3a Pa3BUTHE U
HM3II0JI3BAHC Ha HWHIAMWBUAYAJTHUTEC Kad€CTBa Ha BCCKM YUYCHUK 4YPE3 BKIOYBAHC Ha CJICKTPOHHU
CpeicTBa B 00yUEHHUETO.

B T031 KOHTEKCT Oellie onpeieneHa TeMaTuKaTa Ha HacTosIIaTa JUCepTalys.

OcHoBHA 1eJ1 HA JUCEPTALIMOHHUA TPyA. M3cnenBaHe HaBB3MOKHOCTUTE 3a Ch3/IaBaHE Ha
BUPTyaJHO 0Opa3oBaTEIHO MPOCTPAHCTBO 32 MOANOMAaraHe OPraHM3MPAaHETO M IMPOBEXKIAHETO Ha
cMeceHo oOydeHHe B cpeaHoTo yuminiie. C u3rpakiane Ha BUPTYAITHO POCTPAHCTBO CE U ChII0
CTUMYJIMpaHE Ha KPEaTHBHO MHCJICHE U JICUCTBUE HAa YUCHUIIUTE MO0 BpEMe Ha yueOHUS IIpoIeC.

3ajgauu. 3a oCTHraHe HA IeNTa Ha JUcepTanusaTa ca GOpMYITHPAHHU CICTHUTE 331a4H:

e PazpaboTBaHe Ha 00INa KOHIICTIHS, MOJET M apXUTEKTypa Ha BUPTYaTHO OOpPA30BATEIHO

MPOCTPAHCTRO 32 CPETHOTO YUHITHIIIE;

e Monenupane Ha yueOCH MPOIIEC MOCPEACTBOM MOAXOSIIHU ClICHAPHH U paOOTHU MOTOIIH;
e 3cienBanus 3a pa3pab0OTBaHe HA MPOTOTUITHH KOMIIOHEHTH Ha BUPTYAJIHOTO IPOCTPAHCTBO;
e lI3cnenBaHe HA KPEATMBHOTO MHUCIICHE U ICHCTBUE HA YUCHUIIMTE.

AKTyaJJHOCT Ha TpodjemMa. B CbBpeMEHHHUTE YCJIOBUS Ha HapacTBaHE Ha HaydyHara
WHQOpMAIU HEITPEKbCHATOTO 00yUeHHe MPUI00KBa FOJISIMO 3HAUEHHE 32 yCIeXa Ha BCEKH MHIMBH/L.
PasButuero Ha I/IH(i)OpMaHI/IOHHI/ITe U KOMYHHUKAIIMOHHH TEXHOJIOTUUTC NPOMCHA CTHUJIa Ha pa60Ta,
o0lyBaHe M HAaYMHA Ha MPUJI00MBAaHE HAa pa3HOOOpa3HU KoMmreTeHimH. [loapacTBamuTe NpeKkapBaT
BC€ IMOBCYEC BpEME ITPEA €KpaHa Ha pa3jIndHU CJIICKTPOHHHU YCTPOﬁCTBa, KOHMTO IPpUBJINYAT BHUMAHHUETO
UM C HarJIeJIHOCT, KOJIOPUTHOCT M AMHAMUKa. ETo 3a110 e BaKHO Jia ce CTUMyJHpa I03HaBaTelIHaTa
UM aKTHBHOCT, Aa C€ Ch3aBaT YMCHUA 3a CaAMOCTOATCIIHOTO IMOIIbJIBAHE HAa 3HAHUATA OT BCAKO MSACTO
1 TI0-BCSIKO BpEMe.

I[puioxumMocT Ha pe3yiaraTute. Pe3ynrature OT AMCEPTALMOHHMS TPYJI Morar ja Obaar
M3IIOJI3BAaHM OCHOBHO 3a TMOAOOpsBaHE OpraHM3anuara U e(EeKTUBHOCTTa Ha cCMeceHHuTe (opMH 3a
oOydeHue B OBITAPCKUTE CPEAHHM YYHIHINA. B mpuchcTBeHUTE QopME 32 O0ydUeHHE BHUPTYaTHOTO
00pa3oBaTeTHO MPOCTPAHCTBO MOXKE Jla C€ HW3IMOJI3BAa 3a TOJIIOMAaraHe Ha ydYeOHHS MpOIeC MpH
HEBB3MOXXHOCT Ha ONpEICIICHH TPYINMH YYCHUIM Ja TPUCHCTBAT B Yy4YWIANIE (EKCTPEMHH

O6CTO$ITCJ'ICTBa, 3360J’I$IBaHI/I}I). Vcnemno wMorar Ja 6’LI[aT noArnoMaraHv CpHl0 YUYCHHIU CbC
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crenyanHud o0pa3oBaTelHUd MOTPeOHOCTH. [pyro BB3MOXKHO NPHIOKEHHE Ha 00pa30BaTEIHOTO
MPOCTPAHCTBO MOXKE Aa Obe MOAIoMarane Ha pa3iinuHi U3BBHKIACHU (OpMU 3a 00ydeHHe.
CrpykTypa Ha nucepTauuoHHusi Tpya. B YBona e nedunupana nenrta Ha nuceprauusara U
CBBbp3aHUTE C HEHHOTO MOCTUraHe 3afayd. IIbpBa r7aBa mpaBu mperyie Ha OCHOBHUTE MOHSTHA U
KOHIICTIIIMK Ha M3clieiBaHaTa obnacT. Pasrienanu ca HoBute opmMu Ha 00yueHHE B CHBPEMEHHOTO
yumiiiie. HampaBeH € KpUTHYEH Mperiiel Ha ChIIHOCTTAa, MOJENUTE, MOAXOJUTE U CHCTEMHUTE Ha
eeKTpoHHOTO oOyueHue. [IpencTaBsaT ce chImo oyakBaHUATA 32 OIM3KOTO OBAeme. B kpast Ha rmaBaTa
ca HaIpaBeHHW M3BOJIH, 32 U3TPAXKIaHEe HA IPOCTPAHCTBOTO. BB BTOpA IJ1aBa ca aJicHu onpeiesicHue,
o0I11a XapakTepUCTUKa U apXHTEKTypa Ha MPOCTPAHCTBOTO. IIpejicTaBeH € (QYHKIIMOHAJICH MOJEI,
KOMTO ce M3MoJ3Ba KaTO OCHOBA 3a U3rpakJaHe Ha MPOCTPAHCTBOTO. Pas3riexnaT ce ChIllo OCHOBHUTE
€JIEMEHTH Ha BUPTYaJIHOTO MPOCTPAHCTBO. B TpeTa riaBa ce pasriexaaT pabOTHU MOTOIM U TEXHUTE
dbopmanHu Mozenu. YeTBbpTa IIaBa OMKCBA AKTYATHOTO ChCTOSHUE HAa 00pa30BaTENHUSI MOPTANT 3a
CPEHOTO YUYUIIUINE KAaTO €Ha OT ,,BXOJHUTE TOYKH " Ha MPOCTPAHCTBOTO. [leTa riaBa mpeacTass JaBe
CHCIUANN3UPAHU 32 CPEIHOTO YYMIIMIIE ,,BXOJAHHW TOYKU — CHCTEMara 3a KPEaTHBHOCT U WIPOBO-
0asupano oOydeHue. 3aKiIIOUEHHETO 0000IIaBa pe3yNTaTHUTEe OT AWCEPTAlMATA W JlaBa HACOKU 3a

IMpoabJDKAaBaHe Ha M3CJIC/IBaHUATa 110 TEMATa Ha JUCCPTALIUOHHUA TPY .
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I'maBa 1. OcHOBM U nperJiea

B Ta3m rmama e HalpaBC€H KpaTbK IIPETJIEA Ha CBCTOAHHUETO Ha HAYYHO-U3CJIECAOBATCIICKUTC

001acTH, CBbP3aHHU C MPOBEICHOTO B JAMCEPTAIMATA H3CIIE[BAHE:

®dopMu Ha OpPraHU3UPaHO O0YYEHHE, HEJIOCTATHIM Ha KJIACHO-YpOYHATA CUCTEMa U POJIsTa Ha
KOMIIIOTBhPa B 00y4EHHETO.

Kparpk mpernen Ha BbBEXIaHE Ha KOMITIOTpUTE B 00pa3oBaHHETO W pa3padOTBaHe Ha
CJIEKTPOHHO ChIbPKAHUE.

HoBu ¢opmu Ha oOpa3oBanue u popmu Ha OOyUEHHE B CHBPEMEHHOTO YUHJIHIIIE;

Kputnden mperien Ha CUCTEMHUTE 3a €JIEKTPOHHO OOyUeHHME W CBHIIHOCT Ha €JIEKTPOHHOTO
oOyueHwue;

CMmeceHo o0y4eHue;

[lepconannu cpenu 3a oOy4eHue,;

KoHcTpyKkTHBEH TOAXOT;

Cpena 3a enekrponHo ooyuenue Del C;

OuakBanust 3a 6;1u3k0TO ObIere - CPSS (Cyber-Physical-Social Systems).

Hpernemﬂ Ha O6pa30BaTeHHI/ITe Cp€au HU naBa OCHOBAHHUC Jia ONPCACIIMM HAKOU HACOKH 3a

YCBBBPIICHCTBAHETO MM, KOUTO Ja OTYMUTAT ocobeHocTn Ha CbBpEMCHHATa Cp€aa, KaTo BHCOKa

JWHaAMMUKa, HapaCTBaHC Ha I/IH(l)OpMaHI/IHTa, TACHA MHTErpanuAa Ha pCaJiHUuA U BUPTYaJIHUA CBAT.
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I'naBa 2. BupryasHo o0pa3oBaTeJIHO NPOCTPAHCTBO

[TepBuTEe Maen 3a M3rpakIaHe HA BHPTYaITHOTO OOpAa30BaTEIHO MPOCTPAHCTBO W HETOBOTO
U3M0JI3BaHe B OOyduTenHUs mporec ca naaend B [13,20]. Hsakoun OCHOBHHM acleKTH, CBBP3aHH C
peanM3nupaHeTo Ha IPOCTPAHCTBOTO ca mpeacrasenu B [18,11]. B Omm3ko Obelne cHCTEMHTE 3a
SJIEKTPOHHO OOydeHue 1me paboTAT B 3HAUMTEIHO MPOMEHEeHa MH(POPMAIMOHHA W KOMYHHKAIMOHHA
cpena. Ilo-crenuanen edekT mie uMa TpaHcpOpMaUusITa Ha MO3HATHUS HU VIHTEpHET OT Mpexka Ha
KOMITIOTPH KbM Mpea Ha MPEIMETH.

OcHoBa 3a ompejensHe XapaKTepUCTUKUTE Ha BHPTYaTHOTO 00pa30BaTEIHO MPOCTPAHCTBO
(BOII) u cnienudunupane Ha apXUTEKTypaTta My € (YHKIHOHAIHHUAT MOJEN Ha y4eOHHUs IMporec B
CPEIHOTO y4wiHile. BbIpekn chlecTBYBaHETO Ha pa3iWYHA (YHKIMOHAIHU MOJENM Ha yueOHUs
npoliec, MPEICTABEHUSIT TYK MOJICNI Ce pa3iniaBa 10 TOBa, Y€ TOW aHajW3Wpa peaiHus ydeOeH
npoiec, oruyutaiiku uHppacTpykTypa or Tun CPSSkbaero ChIIECTBEHM acleKTH ca BpeMe,
MPOCTPAHCTBO, 00CTOsTeNICTBA. OCOOCHO BHHMAaHHE C€ OOpbBIlA HA CIYYBAIIUTE CE ChOUTHSI, KOMTO
Morar Ja BIHSISAT BbpPXY NPOBEXKIAHETO Ha y4eOHHs mpoiec. IIpocTpaHCTBOTO € KOHTEKCTHO-
3aBucuMo. LlenTa e ma ce moamomara peann3upaHeTo Ha e(eKTHBEH W pe3ysTaTeH MHIMBHIyaJeH
HO/IX0J] B PaMKUTE Ha CPEAHOTO yumiuine. B choTBeTcTBHE ¢ AedUHMIMSATA, TpeaioKeHa B[6],
KOHTEKCTHO-3aBUCHMOCTTa € CIIOCOOHOCT Ha €JHa CHUCTeMa Ja OTKpHBA, HWJICHTUDHIHUpA H
MHTEpPIpETHpa POMEHUTE (CHOMTHSATA) B OKOJIHATA CH CPEJa U B 3aBUCHMOCT OT TSIXHOTO €CTECTBO J1a
npeanpueMa KoMIeHcHpamy JeictBus. OCHOBHM KOMIIGHCHpANIM AeHHOCTH (aTpuOyTH Ha
KOHTEKCTHO-3aBUCHMOCTTA) Ca aJanTanus U NepcoHanu3alys. llepcoHanu3anusra e CriocOOHOCT Ha
cucTeMaTa Ja ce MPUTOIM KbM HWHIMBHAYaJTHUTE OCOOCHOCTH, JKEJaHWS, HaMEpeHus, IeIH Ha
notpedurenuTe (yY4EHUK, YIUTEI, POJUTEIN, IUPEKTOP, AAMUHUCTPATOP). AJaNTalHATa € CIIoCOOHOCT
Ha CHCTeMara Jla Ce NPUroAM KbM OCTAHAJINTE KOHTEKCTHH OCOOEHOCTH, KaTo Hamp.. (opma Ha
oOyueHue, Kiac, ydeOeH npeIMeT, BUJ] YPOK, YCIOBUS, B KOUTO c€ MPOBEX/a 00ydeHrneTo (Haii-o0mo
Morar jaa ObJaT HOpPMATHH W HM3BBHPEIHH), CHOWUTHS, KOUTO MOTaT Jia BB3HUKHAT 10 BpeMe Ha
MpOBEX/IaHe Ha yaeOHMs rmporiec (0OMKHOBEHO pa3innyaBaMe IJIaHUPAHH U CITyYaitHy);

EnexTpoHHH, cMeceHM M JHMCTAaHIMOHHW (GOpMH Ha OOyYeHHEe ca CBIIECTBEHA YacT OT
npoctpancTBoTO. llenta e ChIOIEBPEMEHHO MPOCTPAHCTBOTO Ja CTUMYJIHpAa KakTO aKTHUBHO,
WHTEPAKTHBHO M KPEaTUBHO CAMOCTOSITENTHO y4acTHe B y4eOHHs MpoIlec, Taka ChINO M paboTara B
exun. EpexTrBHO TpsOBa Ja ce M3M0JI3Ba UTPOBUST EIEMEHT B O0YUYEHHUETO.

BOII e uHdpacTpykTypa 3a edeKTUBHA HHTErpals Ha (QHU3MYECKHsl CBSIT HAa PEATTHOTO
o0ydeHHe C BUPTYaIHUS CBAT HA CJNICKTPOHHUTE (JOPMH 32 00yUCHHE, N3rpaXkalia ce B ChOTBETCTBHE
¢ ¢pynkumonannus moaein. BOII TpsOBa na monappika ChLUIECTBYBAIIUTE B CPEAHOTO yuuiuiie GopMu

Ha 06yquHe (T.e. B pcaiHud CBHT) " CBbUHICBPCMCHHO [a T O0IbJIBA U oborarsBa ¢ HOBH, KOUTO Ca
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HEBB3MOXKHU 3a IMPOBCKIAAHC CaMO B pCalHUA YYHIIUILICH CBAT. OCHOBHHTCX&paKTepI/ICTI/IKI/I Ha

MMPOCTPAHCTBOTO Ca CJICAHUTE:

Cyenapuitno-6a3upano- BCUYKU IIPOLECU, KOUTO CE€ PEaIM3UpPaT B IPOCTPAHCTBOTO M CE
YIpaBJIsBaT OT HETO ca MPEJICTABEHHU KaTO CLECHAPHH,;

,»HUYBCTBUTEIHO KbM 6pPEeMEnto, RPOCMPAHCHIGOMO U KbM CUZYPHOCHIMA - N3ITBIHEHUETO Ha
BB3MOXKHHTE 00pa30BaTEIHU CLEHAPUU CE OCBIIECTBSBA B PAMKHUTE HA padomHu nomouyu,
KBIETO c€ OTYMTaT e(eKTHTE Ha peasHd (U3WYECKH NPOLECH BBbPXY 0Opa3oBaTeIHHUTE
CLICHapuH;

Konmexcmno-3agucum yueGeH INpolec — OTYUTAT Ce NMPOMEHUTE B OKOJHATa cpela U B
3aBUCUMOCT OT TSIXHOTO €CTECTBO CE MPEANPUEMAT ONPEIECICHH ,,KOMIIEHCATOPHU NEUCTBHUS;

KoumponupanavudpacTpykTypa - ZOCTBIBT A0 YCIYruTe U WHGOPMALMOHHHUTE PECYPCHU Ce
OCBILECTBABA CAMO IIPE3 TaKa HAPEUCHHUTE ,,BXOJTHU TOUKH;

Moobunenu ghuxcupan oocmon.

BOII ce cbhcrom OT JBe OCHOBHM YacTH — aeenwmu W TAXHATa okonna cpeda. OOmara

apPXUTEKTypa Ha IPOCTPAHCTBOTO € MpezcTaBeHa Hadurypa 2-1.

Queypa 2-1: Obwa Apxumexmypa na BOIl

ATreHTHTEeCa aKTHUBHU KOHTEKCTHO-3aBHCUMM HMHTCINT CHTHH KOMIIOHCHTH, KOUTO ImoArioMarart

IJIAaHUPAHCTO, OPraHU3UPAHCTO U MPOBCIKIAHCTO HaA y‘le6HI/I$I mpouec B MpOCTPaHCTBOTO. AFCHTI/ITC,
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OIIEpHpAIIY B MIPOCTPAHCTBOTO, Ca C OZPAHUYEHO PAYUOHATHO NOBedeHue, T.6. UMaT CaMO YacTHYCH
KOHTPOJI BBbPXY MPOCTPAHCTBOTO (TEXHHs 00CET) W ONEpUpaT ¢ OrPaHUYCH KamaurteT (PecypcH)
OTHOCHO TUIAaHMpPAHE, MPEIBIKAaHe, U300p M M3BbPIIBAHE HA JCHCTBUTA; areHTHTE paslojarar ¢
OrpaHMYCHH M3YHMCIUTEIHU PECYpCH M OTPaHMYCHO BpEMe 3a B3€MaHE Ha pelicHHe. 3a B3eMaHe Ha
pelICHNE pAllMOHATHUTE areHTH M3MOJI3BAT €MH MOJIEN, MO3HAT KaTo ,,[IPAKTUYECKH Pa3ChKICHHUS .
[TpakTHYeCKUTE Pa3CHKACHUS Ca HACOUCHH KbM JCHCTBHETO, KaTO PAI[MOHAIHUTE areHTH U3BbPLIBAT
JIBe Hellla: OOMHUCISIHE — Ha TO3M €Tall areHTUTE pellaBaT KaKBO Ja MPaBsAT (KakBa Lel MCKAT Ja
IIOCTHUTHAT) ¥ IIaHupade (Means-ends reasoning) — Ha TO3W e€Tall areHTUTE PelraBaT Kak Ja IOCTUTHAT
HaOems3aHata men. Kiracmdeckara apxXuTeKTypa 3a pa3paboTBaHe Ha parnumoHanHu areHTd e BDI
(Belief-Desire-Intention) apxutekrypara[5,3,4], u3mon3Bama MoOENT Ha YOBEIIKATa JCHHOCT 3a
MPEACTABSIHE HA ,,0rPaHUYEHATa PALlUOHAIHOCT *, KBAETO:
e Bspa (beliefs) — xakTo W mpu areHTHTE C €M, MPEACTaBs MPUCMaHHUATA HAa arcHra 3a
OKOJIHATa cpena (MoJien Ha OKOJHaTa cpefa);
o Kenanus (desires) — oOmm >kenaHWs WIM 33Ja4d Ha areHra, KOMTO OIle He ca
TpaHc(hOPMHUPaHH B KOHKPETHH HAMEPEHHS;
e Hawmepenus (intentions) — HaMepeHHsATa HA areHTa ca eKBUBAJICHTHH Ha CHICCTBYBAIIUTE MY
AHT'KUMEHTH, BKJI. U KbM caMusi cebe CH.
JKuzHeHnusaT nukba Ha efaHa abcrpaktHa (pedepentHa) BDI apxutekTtypa e mpencraBeH Ha Purypa

2-2.

repeat
p := sense(x);
brew := update(b,qy, p);
dnew := evaluate(bpew, doia);
inew := filter(bnew, dnew 5 foia);
Ploew := means-ends(b, inew, Ploia);
a := act(plnew);
forever
evaluate: Beliefs x Options — Options.

filter: Beliefs x Options x Options — Options.

Queypa 2-2: BDI apxumexmypa

B mpocTpaHcTBOTO CE mOATbpIKAT TPU THIIA areHTH:
o [Jlepconannu acucmenmu (PA) - W3NBIHSIBAT JBE OCHOBHM (QYHKUUH — JOCTaBST
»BxoaauTe Touky” Ha BOII u mommomarar coOCTBEHHUTE CH MOTpeOUTENM 1pu padoTara ¢

MMpOCTPAHCTBOTO. HpI/I pa60TaTa CH, 3a U3BBPHIBAHC HAa KOMIICHCATOPHU ﬂeﬁHOCTH
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(amanTamysi W TIEPCOHANM3ALMS) TE3W areHTH OOMKHOBEHO KOMYHHKHPAT C arcHTUTE,
00CIy)XBaIlli XapaKTEPHOTO MPOCTpaHCTBO. OCHOBHM BHJIOBE MEPCOHAHHM aCUCTEHTH Ha
npocTpaHcTBOTO ca 3a yuenumu (PA®), 3a yunrenn (PAT), 3a agmummctparopu (Harmp.,
mupextopn) (PA™), 3a pomurenn (PAP).

o  Cneyuanuszupanu acucmenmu (SA) - Te3n aCUCTEHTH OOMKHOBEHO Ca Pa3IOJI0KEHU
BBPXY CBHpBBpHUTE BB3MM Ha BOIl m ce m3noms3Bar 3a oOCIyXBaHe HAa TACHBHUTE
KOMITOHEHTH, KaKTO M 32 00paboTKa Ha 3asIBKUTE HA TOTPEOUTEITUTE KM ITPOCTPAHCTBOTO
(mpenoctaBeHH OT mepcoHaNHWTE acucTeHTH). CHenuarHu areHTH e OOCITyKBaT
XapaKTepHOTO MPOCTPAHCTRO;

o Tapoose(Gards)— creruaan3upadd KOMIIOHEHTH Ha MPOCTPAHCTBOTO, KOUTO OCUTYPSIBAT
CUT'YPHO ¥ €()eKTHBHO M3ITBJIHCHUE HA CIICHAPUH MIPU HAIUYUETO HA OTPEICICHU YCIOBUS
WM BB3HHUKBAHC Ha ONPCACICHU C'I)6I/ITI/ISI. Te O6I/IKHOBCHO HU3MBJIHABAT POJIATa Ha
uHTEepdeiic MeXIy QU3MYeCKHss M BUPTyaIHUS CBAT. ChIecTBYBa BB3MOXKHOCT 3a
BKJIFOUBAHETO UM B O6pa3OBaTeJ]HI/I ClCHapuu. O6I/IKHOBCHO AKTUBUPAHETO Ha rapa0BCTEC
WHUIAUPA CMSHA HA aKTYaJTHUS CIICHAPHIA.

3a ch3maBaHe Ha p€ajiHi ar€HTU B MHOT'O CJIy4ad C€ U3IOJI3BAT apXHUTCKTYPHU, CbCTOMAIIU CE OT

pasnmnuHu cnoeBe. Karo pedepeHTeH mnpumep B aucepTaluMsATa 1€ NPEACTABUM IO-IETaHIHO

xoukperna BDI apxurextypa Ha PAS.PedepenTHata apxXuTekTypa Moxke na ce Moxedummpa 3a

o S
Cb3/1aBaHC HA Ha PA 3a YUuTeIn U aAMUHUCTPATOPU. MmuorocnoitHara APXUTCKTYpa Ha PA”® BkIIrouBa

CIIEHUTE TPU (HYHKLMOHAIHH CIOS:

Inobanno naanupane u ynpaeienue Ha yueOHus npoyec — B TO3M CIOH ce reHepupar u
yIpaBisBaT TIIOOATHUTE (CTPATETHYECKH) e W CBBP3aHUTE C TAX JKEJaHWs, HAMEPEHHS,
3aJIBIDKEHUS], aHTAKUMEHTH U TJIAHOBE;

Cpeonocpouno nnanupane u ynpaeienue Ha y4eOHus npoyec - B TO3U CION ce TeHepupar u
yHIpaBiIsABaT CPEAHOCPOYHH LIETH M CBBP3AHUTE C TAX JKEIaHWs, HAMEPEHH, 3abJIKCHMUS,
AQHTXUMEHTH U IJIAHOBE;;

Kpamxocpouno naanupane u ynpasnenue na yuebnus npoyec - B TO3U CIOH ce TEHEPUPAT U
YOpaBIsSBaT OTACTHH KPAaTKOCPOYHHM IENH M CBBP3aHUTE C TAX JKENaHUs, HaMepeHus,

3adbJIDKCHUA, aHT' A KUMCHTHU U IIJIAHOBCE.

MenTaTHUTECHCTOSIHUS HAa €TUH PAS:

Bsipa (pyskiuusensen update) - Bp3npusTHiTa Ha CHOUTHATA, KOMTO areHTUTE MOTaT Ja
UACHTU(QHULIMPAT B TEXHHUS 00CET, KaTo ABE CHOUTHS MMaT KIIHOUOBA PO — aKTyaJIHU JaTa u
BpeEME;

Kenanns (desires) - B peepeHTHaTA AQpXUTEKTYpa, TOBA MEHTAIHO CHCTOSHHE TPEICTABsIME
KaTo MHAUBUAYaJICH KaJeHAap Ha yueHuka. EauH unauBuyaneH KauesHaap ce 1edpuHupa KaTo

PC = { E(D,T) | E(D,T) — unenruduxarop Ha ceburre, T — BpeMeBu nuaekc, D — uHmexc Ha

Aemopedgepamu na oucepmauuu 6 (2014) 13-44



M3cnepsaHus Ha BUpPTYyanHo oGpasoBaTenHo NPOCTPaHCTBO B CPEAHOTO yyunuiie 22

nara}, T.e., MHOXECTBO OT CBOWTHS, TOAPEJCHH BBB BpPEMETO, KOCTO MOXe Ja Objae
peanu3upaHo KaTo IByMEpHa MaTPHLa,

e AKTyaJm3ammsi HA MHHANBHAYaIHus Kajdenaap (pynkuus evaluate) - pynkumsra evaluate
€ KOMIICHCAaTOPHO JEHCTBHE, KOETO € HeOOXOJMMO 3a aKTyalH3HpaHe Ha KaJeHAapa, ¢ el
alanTUpaHe WIM TEPCOHATM3MpaHEe B 3aBUCHMOCT OT KOHKpeTHaTra cuTyamus. Morar na
CBIIECTBYBAT PA3IMYHU MPUYMHM 32 aKTyaJH3alys, KaTo HAmp. CIeIHHUTE: oOpaTHA Bpb3Ka
(feedbacks) — ToBa ca peakiu Ha APYTH areHTH OTHOCHO MPEIMIIHU (WM Bb3HAMEPSBAHM)
JEHCTBUS HAa y4YEHHKa (WM MEpCOHATHUS MY AaCHCTCHT) WM M3BBHPEIHH OOCTOSTEIICTBA —
HaMmecaTa Ha GardsareHTuTe pH Bb3HUKBAHE HA U3BBHPEIHN CUTYALHH.

e Hawmepenusi (pyuxuumsiFilter) - akryamnure nemu Ha areHta (0OOMKHOBeHO enHa). [lpu
JIOCTHraHe Ha Taka HapedeHata ,action point”, ompeneneno d €D ce TpancdopMupa B 1ei.
[TpoakTHBHOCTTA HA ar€HTHTE CE€ YIPABISBAT OT HAMEPEHHSATA.
3a ocurypsiBaHe Ha KOHTEKCTHO-3aBHCHMOCT M WHTEJIHWICHTHO ITIOBEJCHHE HAa HUBO JAaHHH

(madpopmanms) BpB BOII ce npennara na Obae pa3paboTeH MOAXOIAMI CTPYKTYPEH MOJIET Ha JTAaHHM.
To3u mMozen me Obae OCHOBA 32 M3TpaKJaHE HAa OKOJHATA Cpefa, B KOSATO IIE ONEpUpaT areHTHUTE.
WHTenMreHTHO MOBEACHHE HE MOXE J1a C€ MOCTUTHE CaMO C HAJWYMETO Ha MHTEIUTCHTHH areHTH.
HeoOxomumu ca ®  ,MHTEIWTEHTHH (WIM WHTEIUTEHTHO CTPYKTypHpaHu) jaaHHu. Ilox
LAHTEIIMTCHTHU* pa30upaMe MOAXOASAIIO CTPYKTYPUPAaHH JaHHM, KOWUTO Morat ja Objar
pasNpeielieH0 ChXpaHsSBaHW M IMPU HEOOXOIUMOCT (M3IbIHEHHE Ha KOMIUICKCHU 3asiBKH) JIECHO
uHTerpupaHn.OT (QYHKIMOHAIHA TJIeJHA TOYKA MOJETBT Ha JaHHUTE IIe BKIIOYBA JBE KOMIUICKCHU

CTPYKTYpHH XpaHWJIHIIA HA TAHHHU — JUTUTAITHA OMOIHOTEKH U aIMUHUCTPATHBHU 0a3a JJaHHU.
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I'maBa 3. PaGorHM moTonm

B cpoTBeTCTBHE C TpeNIOKEHUS B NPEIUIIHATA TJIaBa KU3HEH IMKBJ, W3IBIHCHHETO Ha
CIICHAPHHTE C€ M3BBPIIBA IIOCPEICTBOM pabomuu nomoyu. EnuH paboTeH MOTOK OCHUTypsiBa
M3ITBITHEHNETO Ha m30paH crneHapuil BHB BOII, kaTo mocraBs emgHa ,,00BHBKA™, KOSTO IO3BOJISBA
MHTETPUPAHETO Ha BUPTYAIHHS CBAT B peayHaTa cpeja Ha yJuiaumero. PaboTHuTe moronn Moenupar
M3IBITHEHUE Ha CIICHAPUUTE KAaTO B3aUMOACHCTBHE MEKAY MIEPCOHATTHUTE areHTH, Pa3TMIHUTE BUIOBE
CHeNUaIN3UpaHu acucTeHTH (areHTu) u rapaosete (Purypa 3-1). OcBen ToBa, pabOTHUTE MOTOLHU
MOrar Jja ChABPXKAT Pa3IHYHH YCIOBHS U OTpaHMYCHHUS, KaTO HaIp., 32 HOPMAJIHO MPOTHYaHE Ha
yuebeH mpolec, 3a NpeKbCBaHEe Ha y4eOHHS mpolec (TUITaHUpaHO WM WHIWACHTHO), 332 CMsHA Ha

CLICHAPUH.

N
N

Queypa 3-1: Cxema na 06w pabomeHn NOMOK HA NPOCMPAHCMEOMO

3a npejcTaBsHe Ha paOOTHUTE MOTOIHM CE€ M3MOJI3BAT JIBa KOMYHUKAIIMOHHHA MOJIENA:

e CuHHXpOHHa KOMYHUKAIlUd — 32 TO3M BHJ KOMYHHUKAI[US pPaOOTHUTE IOTOIM H3MOI3BAT
kananu. Kananure ca KOHCTPYKLIMH, KOUTO MOABPXKAT CUHXPOHHA KOoMyHuKauusg. Korato e
HeoOXoAMMa CHHXPOHHA KOMYHUKAITHS, JIBE KOMYHHKAITMOHHHM JCHCTBHS Morar Jna
JIEeKJIapupaT KaHald, KOWTO N1a TH CBBpXKAT. B majeHa CHUTyalds MOXKE Ja CBIIECTBYBAT

Pa3JIMdYHU THUIIOBE KaHaJIU 3a BPb3Ka,
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e ACHMHXpPOHHa KOMYHHKAallMsi — AaCHHXPOHHaTa KOMYHHMKAalUsi B PaOOTHHUTE TMOTOLH CE
peanm3upa KaTo Opokepcka cucTeMa, Kato ce wu3momsBa publish/subscribe mpotokon. B
CHOTBETCTBHE C ITPOTOKOJIA ACHHXPOHHATA KOMYHHUKAIUS CE MOJENMpa C MMOMOIITa Ha KaHAIIH,
Kato Mexay m3npamiada (publisher) n momydarens (subscriber) ce moctasst 6ydep, KoiTO 1IIE
Hapuyame Opoxep. W3mpamaumre Morar [a W3MpamaTr CHhOOIMIEHUS KbM TPHIOKECHUS
(3amHTEpeCyBaHU OT MOJy9aBaHETO MM) Oe3 Ja 3HASIT HASHTHIHOCTTA UM (TOBa (PYHKIIMOHHPA
MOHEXKEe TONyJyaTeNIuTe ca PEakTUBHU W TMPOAKTHBHM). ENHO TakoBa pa3fensHe MEXIy
M3MpaIiayil ¥ MOTy4aTeld yCHIBAa MOIIHOCTTa, oO0e3leyaBa MO-TONsIMa CKAIMPYEMOCT U B
KpaifHa cMeTKa Ipe/aBa 1mo-rojisiMa TMHAMHUKa Ha HH(PACTPYKTypaTa Ha MPOCTPAHCTBOTO.

B Ta3m rmaBa me mpencraBum (popmaneH Monen Ha pabOTEeH MOTOK, KOMTO Moxke aa Obie
JUPEKTHO peaju3upaH B 00pa3oBaTeIHOTO NpocTpaHcTBO.lIpu m30opa Ha ajekBaTHH CpencTBa 3a
MoJieNupaHe Ha PaOOTHH MOTOIM € HEOOXOJMMO Jia Ce MMaT NPEABUJ OCHOBHHU XapaKTEPUCTUKU Ha
00pa30BaTETHOTO MPOCTPAHCTBO, KATO KOHTEKCTHO-3aBUCHMOCT, KAKTO U OTUHTAHE Ha OTpaHUYCHHS,
CBBP3aHU C BpeMe, MPOCTPAHCTBO M CUTYPHOCT. 3a MOJENHpaHe Ha pabOTHUTE TIOTOIMU C€ MU3ION3BAT
Bb3MOKHOCTUTE Hahopmaimzma CS-Flow.

EnementuTe Ha (QyHKOMOHATHHA MOJENl C€ MPEACTaBAT KAaToO KoHmekcmu. KoHTeKcTuTe
MoraT Aa ObpAaT moTpeduTenu (aKTbOpH), areHTH, CTPYKTYPU JTaHHHU, MecTONoiokeHHs. ChIeCTBeH
eJIeMEeHT Ha Mojea Ha pabOTHUTE TIOTOIM Ca KaHaaume, TPEACTABSIIIN Bb3MOXHATA (CHHXPOHHA)
KOMYHHKaIusi MeXay KoHTekcTuTe. (OCHOBHUTE €JIEMEHTH Ha Mojena Ha pabOTHUTE MOTOLHU ca

000061enn BTaomumna 3-1.

Tabauya 3-1: Konmexcmu u kananu

Pynxuuonaien Konreker Kananu
eJIEMEeHT

Vuenuk Student

Vuuren Teacher

JupexTop Headmaster

Poauren Parent

PA® Pas Pas_Pat_CH,Pas APC_CH

PAT Pat Pat_Pas_CH, Pat_Pahm_CH,
Pat DL CH

PA™ Pahm Pahm Pat CH

PA” Pap

SA SALELAETAEGA | SA_ELA CH,SA ETA_CH,
SA EGA CH, ELA_SA CH,
ETA SA CH, EGA SA CH,

Tapn Gard Gard_Pahm

JururanHa DL DL_APC CH

OoubnmMoTexa

A-TI-Knacudukarop APC APC_DL_CH,APC_Pas_CH,
APC Pat CH

Knacha cras

Vuwurencka cras

OO6cer
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PA> PAT PA™ rapn
Yynnuie

Hom

[Ipumep 3a MoaenvpaHe Ha KOHTEKCTH € TIOBEJCHHE Ha YUHUTEN MPH MPOBEXIaHEe Ha ydeOeH

npoiiec, npeacraseH Ha durypa 3-2.

Pt-conduct-lessane Chan Cha nt.pat in
{
while true
chang . ! any;
to(class-room);
(changp, ! ready-reqll
chang . ? ans,);
(ans,.= ok = BlendedLearning(C);
O
not (ans, = ok) = TraditionalLearning(C));
chan . ! finish-req;
to(teacher-office);
}

Queypa 3-2: Ilposesicoane Ha ypox

Cxemara Ha paOOTHUS TIOTOK ,,/3MbIIHEHNE Ha 00pa30BaTEIHY CIIEHAPUU ™ BKITFOYBA CIICIHHUTE
CTBIIKH:

e ‘Pas’ mnpamazasBka kbM ‘APC’ 3a ompenensHe Ha MOIXOJAII 00pa30BaTENeH CIICHAPHIA.
Cnen xaro uaeHtudunupa crueHapus ‘APC’ usmpama HeroBus uaeHTuukatop kpMm ‘DL’
(®urypa 3-3);

e ‘DL’ opranusupa U3MbJIHEHUETO Ha CIICHAPHSL.

B pa6OTHI/I$[ IIOTOK C€ ICMOHCTpPHUPA MU3II0JI3BAHEC Ha ACHHXPOHHAa KOMYHHKaLWA B MOACIa.

APClassifier:
{ while true
do
Pas_APC_CH? req;
IdentifyNeededScenario(sn);
(APC_DL CH!sn || APC_Pat_CH!sn);
od
}

@uzypa 3-3:APClassifier
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I'maBa 4. (Oo0Opa3oBaTesieH MoOpTaJ

B cpoTBeTcTBHE € MNpENJIOKEHUTE MoJeN U pedepeHTHa apxXUTEKTypa ce pa3paboTsa
IPOTOTHUII Ha BUPTYalTHOTO OOPa30BAaTENHO MPOCTPAHCTBO 3a cpeaHoTo yumiuime. [IporotumsT (B
Ipolec Ha U3rpaxJaHe) € pasliupenue Ha mnpectpykrypupanus DelL. Cobpa3oBaTenen noprai ¢ HOBU
KOMIIOHEHTH. B akTyamHaTa Bepcusi Ha NPOTOTHIA Ca BKJIIOYEHH CICAHHUTE ,,BXOJHH TOYKH Ha
BUpTyalHOTONpOocTpancTBo(Purypa 4-1):

e OOpa3oBarelieH IOPTajl, OCUI'YpsBall Bb3MOXKHOCTH 3a IPOBEKAAHE HA €IEKTPOHHH YPOLU U

CJIEKTPOHHO TECTBAHE HA YUCHULIUTE;

e (Cucrema 3a U3CJI€ABaHE KPEATUBHOTO [TOBEACHHE U JEHCTBUE HA YUCHULIUTE;

e BupTtyasieH cBAT 3a HTPOBO-0a3upaHO OOyUEHHE.

O6pasoBaTeneH nopran

Quzypa 4-1: BOII 3a cpednomo yuunuwe

JIOBIHUTENNHO ~ MPOTOTHIBT — BKIJIIOYBA ~ HAyajeH BapuaHT Ha  KOMYHHUKAIMOHHA
MHPaCTPYKTypa Ha MPOCTPAHCTBOTO, CHCTOSAIIA C€ OT NEPCOHATHN ACUCTEHTHHA YYEHULH U YUUTEIH
(PAS, PAT), arenTy, moAnoMaraIiy IpoOBEXKIAaHETO HA €IEKTPOHHH YPOILH, eIeKTPOHHO TECTBAHE U
paboTa che cuctemara 3a kpeatuBHOCT (SA) 1 areHTH 3a obpasoBarentu urpu (GA).

B Ta3u rnaBa e mpencTaBuM ,,BXOAHaTa TO4Ka“ oOpa3zoBaresieH moprai. B mera riasa ca
ONMCaHW B JETalilM OCTaHAJIWTE JBE ,BXOJAHM TOYKH® — CHCTEMara 3a KpEaTUBHOCT H
00pa3oBaTEITHUTE UTPH.

Bxognara Touka ,,O0pa3oBaTenieH TOpTAN® ce HM3TpaxkJa Karo  ChIIECTBYBAIIUS

yauBepcuterckn mnopran MyDelLCce mpecTpykTypupa W ajantupa 3a HW3NO0I3BaHE B CPEIHOTO
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yurnmiie [14,15]. OOpa3oBaTeTHUAT MOPTAI € ChbPBUCHO-OPUCHTHPAH M MHOTOCIIOMHA, ChCTOSIIA CE
0T OTpeOUTENICKH HHTEp(EiiC, CHCTEMEH CITON M JUTUTATHA OnOInoTexu [7].

B akTyannaTa Bepcusi Ha 00pa3oBaTeIHUS MOPTA ce MONAbPKaT ABa 0a30BH 00pa30BaTEIHU
CLICHapHs — MIPOBEKAaHE HA SJIEKTPOHHO TECTBAHE U M3IIOJI3BaHE HA EIEKTPOHHHU YPOIIH.

Cucremata 3a €NEKTPOHHO TecTBaHe [22] e Hal-u3noi3BaHaTa yciyra Ha 0oOpa3oBaTEIHUS
nopTaj. 3aroroToBKa Ha eJISKTPOHHOTO TECTBAHE YUUTEIUTE MOTaT J1a M3II0JI3BAT J1Ba PEAaKTOpa:

e PenmakTop Ha BBIPOCH - C HETOBAa IIOMOLI MOraT Ja ce (OpMyIHUpaT U ChXpaHsBaT BbIPOCH B
nuruTamHara oubnmoreka ‘BwmpocHuk’. OCBEH TOBA, BCEKH BBIIPOC MOXKE 1a OBbAC OMHCAH
MOCPEJICTBOM MeETa-JaHHU, KaTO HampuMep CJICOHUTE: THII, TeMa, I[OATEMa, CTEleH Ha
TPYAHOCT, aBTOp, JaTa Ha Ch31aBaHe, €3HK;

e PenakTop Ha TECTOBE — C MOMOIITA HA TO3U PEAAKTOP YUUTEIUTE MOTAT Jia Ch3/1aBaT MabIoH
WIM HAIBJIHO TOTOBU EJEKTPOHHH TECTOBE. AHAJIOTMYHO HA BBIPOCHTE INAOJIOHHWTE ce
ONMCBAT MOCPEJCTBOM MeTa-JaHHU, KaTO Hamp. aBTOp, JaTa Ha CbH3JaBaHe, BPEMEBU
napameTpH, cxemMa Ha OICHsBaHe, KOHTPOJI 32 BAJTUIHOCT.

VYuuTenure Morar a NpoBeXAaT €JIEKTPOHHOTO TECTBAHE B 1Ba PEXKUMA!

e ['pymoBO U3NHUTBAaHE — YUUTENAT U30Mpa FOTOB TECT, KOWTO CE pelIaBa OT LeIHs Kiac;

e lIHauBHIyallHO H3MUTBAHE — YUYUTEIAT M30Mpa malIOH Ha TecT, oT Koiito Test Engine
TeHepupa MHIUBHIYalHA TECTOBE 3a BCeKH ydeHUK. OCBEH TOBa, MallMHATa KOHTPOJIMpA
MIPOBEK/IaHE HA TECTa B ChOTBETCTBHE ChC 33a/ICHUTE B IIA0JIOHA TTApaMETPH — HATIp. HaYaJo
Ha TecTa, BpeMeTpacHe Ha TecTa, Mpolieaypa IO 3aBbpliBaHe Ha TecTa. Bceekn Tect
(3aTBOpeHUTE BBIIPOCH) CE OLICHSIBA aBTOMATUYHO OT MalllMHATa. YUYHUTEJSIT MOXe Aa J100aBu
JOMBITHUTETHA TOYKH OT OTBOPEHUTE BBIPOCH, CJIEA KOETO aBTOMAaTHYHO C€ TeHepupa
MPOTOKOJIAa OT M3MHKTa ChC CHOTBETHUTE OLEHKH. lIpu jxemaHue, NOPTATBTU3TOTBS PA3IUIHU
CTaTUCTUKH 32 YUUTEIHUTE.
3a ocurypsBaHe Ha eJIEKTPOHHOTO TECTBAHE MOAYIBT MOAIBPIKA JIBE IUTUTATHI OMOINOTEKN:

e BomnpocHunn— B Ta3u OHONMOTEKAa ce CBbXpaHSABAaT BBIPOCH, KOUTO CE W3MOJ3BAT 3a
pa3paboTBaHE HA TECTOBETE;

e TecroBe — B Ta3u OMOIMOTEKA C€ ChXPaHSABAT IIA0JIOHN HA EJIEKTPOHHU TECTOBE.

B mpomec Ha pa3zpaboTka € HOBa BepcHs Ha CHCTEMara 3a €JIeKTPOHHO TECTBaHE, KOSTO
HaI'bJIHO Jia YAOBJIETBOPsIBA H3UCKBaHUATA Ha cTangapTa QTI 2.1.

OCHOBEH KOMIIOHEHT Ha TOpTaja ca JUTHTaJHUTe OMONMOTEKH, KOUTO ca XpaHWIHIIa 3a
nHpOpMaMoHHUTe 00eKkTH. bubnuoTekure Morat na ObaaT pa3IMyHHU THIIOBE, HAIP. 32 BBIPOCH, 3a
1a0JIOHN OT TECTOBE, 3a ENIEKTPOHHU YOI, 33 MPOEKTH. Beeku Thm OnbInoTeka MoXe Aa ChAbpKa
noJ0UOMMOTEKH 3a OTHAeNHHUTE Yy4eOHM aucuuiinHu. [IpodumimTe ca eauH T'bBKaB MEXaHHU3BM,
JOCTaBSIl BB3MOXHOCTH Ha YUYUTENUTE Ja CTPYKTypHpaT IO CBOE€ YCMOTpEHHE Y4eOHOTO

ceabppkanue. [IpumepsT Ha Durypa 4-2npencraBs OubOiIMoTekaTa 3a BBIIPOCH, CHCTOSIIA CE OT JIBE
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noJ0UOMMOTEKH — MO MaTeMmaTtuka u mo reorpadus. Bceska mondubnmoreka € CTpyKTypupaHa B

CBOTBCTCTBHUC CBHC 3adaJICHUA OT YUUTCIIA HpO(l)I/IJ'I. Ha6op1>T OT TEMH, TCCTOBEC, 3aJa4u H ﬂCﬁHOCTH

MOXE aga C€ OO0ITbJIBA U O6OFaTﬂBa, KOCTO OCUrypsiBa AlMHaMHKa, 'bBKAaBOCT U IbJIHOTA B U3JIOKCHUCTO

U TNPUWIOKCHUCTOHA 3HAHUATA 3a CHOTBETHOTO IIOHATHUC WM TCEMA. 3a pa60Ta ¢ OUOIMOTEKUTE

MOPTAJIBT NPEAOCTABA HA YUUTCIUTE CbOTBETHU PCAAKTOPU.

Mamemamuka reozpacus
ABTOp:B. BbikaHoBa AsTop:M. KocTtoBa
Knac:11 Knac:9
Tema:,Mporpecun” Tema:,leocdepa”
Noarema:, ApuTmeTnyHa” Noaremal:,/lutochepa”
Tun:3aTBOpeEH ¢ 1BepeH Noaremal.l:, Npouecn”
TpyaHoCT:NeK Tun:oTBOpPEH KpaTbK

TpyaHocT:cpeaeH

Queypa 4-2: Cmpykmypa Ha 6ubnuomexu

I[I/IFI/ITaJ'IHaTa OoubnuoTeka 3a BBIIPOCH CC€ CBCTOU OT OTACIIHU HO,I[6I/I6J'II/IOT6KI/I — BCAKa OT TAX

€ Ip€AHa3Ha4YCHa 3a ONPCACIICH y‘l666H npeaMeT. OcBeH ToBa BBIIPOCUTEC MOTaT Jid 6T>,I[aT rpynupanu

o OTACIHU TEMH, BKIKHOUYCHH B CBOTBCTHHA MPCIMCT. Bceknu BBIIPOC € I/IH(l)OpMaL[I/IOHCH

00CKT,IIPEe/ICTaBeH B MOPTAJa C TPH EIEMEHTA:

Cwabppxanue;
OTroBOpM — MHOXKECTBOTO Ha BH3MOKHUTE OTTOBOPH, BKIIFOUUTEITHO U KOPEKTHUTE;
[Ipodun — mera-nannu, aTpuOyTHpAILH BhIIpOCA.

[Ipodunure chabpkaT HHGOPMAIHS, NPEACTABSIINA Pa3IMUHN ACIIEKTH M XapaKTEPUCTHUKU Ha

BBIIpoca. OCHOBHM aTpUOYTH HA BBIIPOCHUTE Ca!

Wnentuduxarop Ha Bempoca (ID);

[MpuHaIEKHOCT — KbM Y4eOCH IPEIMET U TeMa;

Tun — moraT 51a ce 3a/aBaT pa3JIMYHUA THUIIOBE BBIPOCH KAaTO HAmp. “3aTBOPEH C €IMH BEPCH
OTTOBOP”, “3aTBOPEH C HIKOJIKO BEPHU OTTOBOPH , “OTBOPEH BB, “OTBOPEH KbC H T.H.;

CrerieH Ha TPYIHOCT;.
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E3uk;
ABTOD.

[loprameT mocTaBs pemakTop, C IOMOIITA HAa KOWTO YYMTENIWTE MOTaT Ja Ch3aaBart,

peIaKkTUpaT, U3TPUBAT U ChbXPaHIBAT BhIIpOcHTe B Oubnorekara (Purypa 4-3).

Bubmuoteka ¢ sunpocu

‘OwTTpHpane Brnpocu
R - ' Liabrion 3a° OTBOpeH BLNPOC, BLNPOC € 8MH BEPeH OTro80p, CTPHKTHO ., HecTpukTHo .
“ BLNpoc ¢ NoBeYS OT 6JHH BEPEH OTTOBOP
' LWatneH 3a: OTEOPeH BBNpOC, BENPOC © e4WH BepeH OTroeop, CTPHKTHO , HecTpuktHo J«l
BLpoc C NoBeYe OT efiH BEPEH OTTOBOp
CreynanHocT 1 AMCUANNMHA
' LatneH 3a: BENPOC ¢ @AUH BEPEH OTIOBOP 4+
Yuunmwe 2011 roguna E
Maremarua = ) Luatinon sa Bunpoc ¢ nosee or enk epen oTrosop 4
Eamc ) 1wasmon 2 Bonpoc  epus boper armomop, Butpoc ¢ nosete o ep ceper oTToBop 3
Beuurn eanym ;
4 E £ | Momenhete nunceawyTe AyMM, Taka 4e A3 & BAPHO TELPAGHHETO: EAHA ... APOG @ NPaBHAHA,KD... .6 3T. ¥
NO-MAMEK OT.....ocooeeee
Onmym
[CiTepcete u & HeakTHEHH BRNpOCH £ | Momenhete npaskuTe NONeTa, Taka ue Aa & BAPHO TELPASHHETO: OT 4B ... APOGU C...... SHaMeHaTenk, ar. ¥
[ITepeene u & wabnokm NO-TONAMA & TA3M, KORTO MMa NO-TONAM. ...
Tn | 3a 12 npw patora a epwn pasoTHk Gunk oBewai 1208 W nanTo. PaBoTHMKLT pasoTun 7 Aw i nonyann 50 ne s1. 4
W nanToTo. KOko Neea CTpyea NanToTto?

[Fletpukrio cenoctapane =
[FIHecTpuiTHo CunocTassHe |éj Konko efHakeu GyKeTa MOraT 4a ce HanpassT oT 96 po3u u 72kapamdmna? or. ¥
[IBvnpoc ¢ noseue or eauH BepeH oTroB0p

[#IBwnpoc ¢ enu Bepen oTrosop

s l IpaBa, KOO MMHABA NPe3 CPENATA Ha A3JeHa OTGENKA 1 © NEpPNEHANKYNADHA Ha HER, Ce HapHua: 1T. 3
[IMaN330H OT TOUKH . | Axo 39 =3ixt2) , To x & pasHo Ha: T
+ | Axo 4% o7 4200 e pagHO Ha 6% OT X, TO X & PABHO Ha: 2T. 4

Settings | Online Friends (1)

Queypa 4-3: bubnuomexama ¢ 86npocu

3a IoAroToBKa Ha CJICKTPOHHOTO TCCTBAHC YUUTCIUTC Cbh34aBaT TCECTOBU mAa0JI0HH C

nmomoIra Ha crenuanusupad pefaktop (durypa 4-4). Enua mabnoH e crenudukanys, oT KOSTO

NOopTaJIbT ABTOMATUYHO TCHCpHpPA B pCaJIHO BpPEMC HHAWBUAYAJIHH TCCTOBEC 3a YYCHUIIUTEC.

Crenmgurkanysra BKIIOYBA:

Temu, kouTo 111e OBIAT BKIIOYEHH B TECTA,;
Bpoii Ha BBIPOCUTE TIO BCSIKA TEMA,;

Tun Ha BIPOCUTE;

Hugo Ha TpyaHOCT.

OcBeH TOBa, YUUTEIUTE 3a7aBaT NPO(HIN Ha TECTOBUTE MIAOJOHU, KOMTO ChIBPIKAT CIICTHUTE

MeTa-JaHHU:

Wnentnduxarop Ha mabioHa;

YyeOeH npeamer;

VY4ebHa ronuHa, CpoK, JaTa Ha Ch3/1aBaHe;

ABTOD;

BanugHoCT — y4uuTeNnsaT MOXe Ja ONpeAeid BPEeMEBH HHTEpBajl, B KOHTO TeCThT e Obaa
HaJIMYCH;

JlocThIl — TeCTOBETE MOTAT Jla OBbaT JOCTHIIHM MOCpecTBOM napoia. [Tlapomara ce u3monssa

OT y4YEHHWIIWTE 3a TEeHepHpaHe Ha WHIWBUAyaIHHW TecToBe. Clien TeHepHpaHe Ha TecTa,
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YUUTCIAT MOXKE a IMPOMCHHU IMapojiaTta, KaTO IO TO3W HAYMWH TCCTHT CTaBa HCAOCTBIICH 3a
KOIMUpaHC UK U3MpallaHe 1o Mpexara,

° HpOH’bJ’DKI/ITCJ'IHOCT Ha TECTAa,

° AKTI/IBI/IpaHC Ha TE€CTa — TCCTOBC MOTraT aa 6T>I[aT AKTHUBHUPAaHU PBYHO MM ABTOMATHU4YHO.
Pwuno AKTUBHUPAHE MOXKE 1a 6'[:,[[6 H3BBPIICHO CaMO OT YUHUTEIIA. ABTOMaTUYHOTO AKTUBHUPAHE
CC mpearnpuemMa OT rmopTaja, Korato ca yaOBJICTBOPCHH U3MCKBAHUATA 3a BAJIMAHOCT,

° Ckana Ha OLICHSBaHE — ChAbpiKa pa3jIM4HU KOPECHOHACHIHNU MCKAY CTCIICH Ha TPYAHOCT,
MHHHMAJICH U MaKCHMAJICH 6pOI>'I touku. CkanaTa ce M3MoJI3Ba OT yciyrara 3a aBTOMaTu4HoO

OICHABAHC HA TCCTOBECTC.

ar o Bpeme ABTOMATHYHD OTEOPEH 33 Onepauum

#merko Melfiues (1001407019) - S
2011.03.06 10:00:00 2011.03.06 12:00:00 01:00 72 Uoeremt . ‘)a @

Incupnanna
MIHTERaLAA Ha MRHNDKEHHA

Esnk

ErArapchi

CKana 52 DUEHABAHE - HEOGXOAMM BPOR TouIa! 52 3,45 1 6.

g 12 15 18

MeraganHu

®

| Hme CTofHOCT _ Qnepaunu |

BufimoTea ¢ BENpoCH TecTasm BRAROGH a
@, Pasumpena 0B, Bpoft Toui: 20, Benposu 10.
é :;fﬁf:xys:::ﬁ BbE weh service 3T & ‘ LLaBnoH 33 OTEOREH B BMPOC 1x%x31. 4
74| (ieF9aliTe TR 9 W 3. b
- LlaBnon 3a: OTBOREH B Mpos
I e e 8 e e 2x5t. &
4 Msﬁgume THWTE KOMNOHEHTE Ha SOAP 3. 4 ‘ ULlaBnon ss' BApOG & BAvH BEPEH OTIOEGR, CTPATHO 7xit. &
J cuoBusHHET CbnaeTaRaHe, BLNNOC & N0BEYE 0T SAMH BEPeH OTMEO

["#] ¢ rkakpa e xapakTenVoMDa 2B TOMATHHHAT st. 4

Queypa 4-4: Peoakmop Ha mecmose

Ilo BpEMEC€ Ha aBTOMaTUYHOTO I'CHEPHUPAHE HA UHAUBHUAYAIIHUTE TECTOBE, MOXE a CC HallpaBU
JIOIBJIHUTENIHA TIEPCOHAU3AIMS, KAaTO HAmp. B CIy4ail, ye B [Ba TeCTa ¢ MOMAJHAJ €IUH U ChII
BBIIPOC, TIOCIIEIOBATEIIHOCTTA Ha MIPEIOKEHNUTE OTTOBOPH MOJKE J1a ObjIe TIPOMEHEHA HITH MOXKE J1a Ce
n30epe anrepHaTuBHA (GOPMYJIMPOBKA Ha BHIIPOCA.

IIpoBexxJaHETO HA TECTOBETE MOXKE Ja CE M3BBPIIM B JIBA PSKUMAa — CAMOKOHTPOJN Ha
3HAHUATA HA 00yYaeMHTE M IPOBEIKIAHE HA U3ITUT C BHHIIHO OICHsABaHE (OOMKHOBEHO OT YUUTEIIUTE).
Ilpy caMOKOHTpONA YYCHUIIUTE MOTaT Ja MPOBEXIAT TECTOBe Oe3 cha3BaHe Ha YCIOBHATA M
orpanuueHusTa. Taka Hamp., JAOCTBIBT MOXE Ja ObAe CBOOOJACH, aBPEMETO 3a BATUAHOCT U

MMPOABJLKUTCIIHOCTTA MOTraT 1a 6’B,Z[aT II0-T'OJIEMH OT HCO6XO,Z[I/IMOTO 1 TCCTBAHCTO [ia 3aBbPIIN, KOraTO
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YY4EHUKBT € TroToB. [Ipu 3amouBaHe Ha M3MWTA CUCTEMaTa aBTOMATUYHO I'e€HEpHpa HWHAVBHUIYaTHU
TECTOBE 3a OTAenHUTEe ydeHHUHU. [lo Bpeme Ha caMusi HM3NHUT TA CTPUKTHO CIEIU 3a CIa3BaHe
yCIIOBUATA W OrpaHUYEHMsITa, crnennuIupaHd B TecToBus mabioH. TectoBere ce (uHANIM3MpaT,
KOraTo y4€HUIUTE ca TOTOBU WM NIPU U3TUYaHE HAa KOHTPOIHOTO BpEME.

Cnen 3aBbplLIBaHE Ha M3MUTA YYUTEIUTE MOraT Ja CTapTHpaT yciayrara 3a OLICHsSBaHE Ha
tectoBere Durypa 4-5. Bvmpocutre OT 3aTBOpEeH THUI CE OICHSABAaT HAMBIIHO aBTOMATHYHO, B
CBHOTBETCTBHE ChC 33Aa7eHaTa ckana. OTBOpEeHUTE BBIIPOCH MOraT a ObAaT OLIEHEHH 110 JjBa HaYWHA —
PHPUHO WIM aBTOMATH4YHO. PBUHOTO OIeHsABaHE Ce M3BBPILIBA OT YUMUTENIUTE, KaTO C IOMOLITA Ha
CIeLMaJICH eKpaH Te MOraT J1a 100aBAT TOUKUTE KbM aBTOMAaTHYHO NoiydeHure. Ilpu aBToMaTnyHoTO
OLICHSIBaHE, CHCTEMAaTa 3a TECTBAHE IPEINpalla OTTOBOPUTE HA YUCHUIUTE KbM CICLHUATIM3HpaH 3a
OIICHABAaHE ,,ACUCTEHT , KOWTO BpbBIIA CHOTBETHHS OpOH TOYKH, C KOWUTO CHINECTBYBAIUTE
ABTOMAaTHYHO C€ aKTyaJu3UpaT.

[IppBUTE pe3ynTaTH, MOKAa3BALIM HAKOH OT CBIIECTBEHUTE BB3MOXKHOCTH Ha MOpTana, MOratr
na 0bp1aT 0000IIEeHN KaKTO CleBa:

e VYyeHUIUTE MOTaT B CIIOKOWHAa JOMallHa OOCTaHOBKA, 110 BPeME Ha CaMOIOITrOTOBKa, 1a
pelaBaT MpUMEepHHU TECTOBE, CbOOPa3eHN ChC CHOTBETHUTE N3UCKBAHMUS,

e  V4YeHUIUTE UMAT Bb3MOXKHOCT JIa peliaBaT nmpoOIeMuTe ¢ pa3indHo TEMIIO;

e He ce HapymaBa Hy)XJaTa OT pa3jdueH Opoi YIpaXHEHHUs U C pa3iIMyHa CIOXKHOCT, KaKTO U
Pa3IMYHUAT CTHJI HAa YYeHE M HWHTEPECHM Ha OTHCNHUA Y4eHUK. JltoOo3HATenHUTE WU
HalpeIHaIM yYEeHHUIM MOraT Jla peuiaBaT M 3a/a4ydl C MOBUIIEHA TPYIHOCT, a T€3H KOUTO Ce
3aTpyJHSABAT IIE pellaBaT TECTOBE CHCTABEHW OT 3HAHUS IOKPUBAIIM 00pa3oBaTEIHHUTE

CTaHIAPTH.
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Banuanactn ‘ 2011.03.06 10:00:00 / 2011.03.06 12:00:00

g O

DAKYITETEH HOMER  CTyfeHT Crarye oTifla Pesyntar OueHka OueHeH  Onepaupm
1001407012 Minua Becanesa Pewun 10:37:46 - 0B.03.2011 f10:52:26 - DB.03.2011 19420 B @ 3 j .
1001407018 Topop Padopcku Feuun 10:37:49 - 06.03:2011 1111334 - 05032011 14720 4 =4 33
1001407005 AnercaHaRa KpHeHesa Pewin 10:37:50 - 06.03.2011 [10:54:45 - 08.03.2011  18/20 8 [ 33
1001407037 KanoaH Juntpos Feuun 10:37:51 - 06.03:2011 [10:5714 - 06032011 17420 5 4 33
1001407030 ¥preTo ManHos Pewin 10:37:63 - 06.03.2011 [10:59.17 - 08.03.2011 19420 ] =4 33
1001407027 Bopucnas Bause Feuun 10:37:54 - 06.03.2011 [10:51:43 - 06.032011 20420 6 4 33
1001407028 EnarosecT Baues Pewin 10:37:56 - 06.03.2011 [10:50:54 - 08.03.2011 16720 5 =4 33
1001407013 Tata KaLapcka Feuun 10:37:56 - 06.03:2011 [11:0357 - 05032011 18420 6 4 B3
1001407044 Wnia Meugs Pewin 10:37:56 - 06.03.2011 [11:0513- 08032011 9420 3 =4 33
1001407045 Pagun Vet Feuun 10:37:58 - 06.03:2011 £11:09:50 - 05.032011 18720 6 4 B3
1001407040 Az Pagesa Pewin 10:37:569 - 06.03.2011 /11:04:10 - 08.03.2011 19720 ] =4 33
1001407032 Yas gap CTOBHSE Feuun 10:38:05 - 06.03:2011 [11:12:40- 05032011 17420 5 4 B3
1001407028 Hopaan MpbH4apos Pewun 10:38:08 - 06.03.2011 /11.001:16- 08.03.2011 19420 3 =4 i Jid|

Tourst

Touncas 9 Touwnsad | 12 Townsas |15 Tounsa 6 | 15 Npouenn |

[ Ouenea 2 ] 4 5 5|
‘Epaﬁoueum 1 2 3 1" 26 ‘

W Cnad (2)

W CpegeH (3)
Bobbp (4)

B M. nofiep (5)

W Onvuen (6)

Quzypa 4-5: Oyenasane na mecmose

BrxirrouBaHeTO Ha HOBUTE TEXHOJOTHMH M BUPTYAHU CPEeIu B OOYYECHHETO € JKeJIaTelHO U
nenecho0pazHo. [lo Bpeme Ha ampoOarusTa Oere eKCIepuMEHTHPAHO ChIIO ChMECTHOTO M3IIOJI3BAHE
Ha moptana cbe cpenu kato GeoGebra [9] m ELICA [8] 3a mocrurane neiaute Ha CMECEHOTO
oOydeHue.

Enexrponnu ypoun. BB Bcekn ypoK Ce IOCTAaBAT Pa3IWYHU JUAAKTHYECKU IIE€TH, KOUTO
3aBUCIT OT peamna (HakToOpu W OIpenessIT oOpa3oBaTeNHHs CIEHAPHA 3a IMPOBEXKIAHETO My. 3a
JEMOHCTPHpaHEe MPOBEKAAHETO Ha 00pa3oBaTeNieH CIeHapuid € u30paH ypoK OT Y4eOHOTO
ChIIbpIKaHUE IO TEOMETPHS 3a 6 KIIaC ChC CICTHUTE aTPUOYTH:

e Tewma Ha ypoka: “OkpbxHOCT. EnmemenTn®;
e Bung Ha ypoka: 3a HOBU 3HAHUS;

e Tum moAroTOBKA: 3abJKUTEIHA;

e @opma Ha o0y4yeHHe: THEBHA.

Otnennute cThiku Ha ipoBexaHeToHAaSCORM 2004 enextpoHeH ypok ca onucanu B Tabmuia 4-1.
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Tabruya 4-1: Ilposescoane na SCORM 2004 enexmponen ypox

Crpnkn Komenrap
CepliecTBYBaT pa3IMuHU Bb3MOYKHOCTH 32 BbBEXK/AHE B
_ Temara Ha ypoka. Tyk e u30dpaH mpakTH4ecKu-
= e opueHTHpaH nmoaxoj.IlozoBaBaliku ce Ha MPaKTUUECKUS
Ypox no arewariva 326 ks 73 Y )KUTEHCKHS ONUT Ha YUYSHUIIUTE TTOCTaBIME CIIeIHATA
TpoBepKa Ha MsPBOKAYANHI NOIHAHHA 3a/a4a:
1 ¢ O “o2

TOo TR Bl

3a0.1. Pazeneoaiime u copmupaiime nocouenume npeomemu.
A) oxpworcrocm

b) kpve  B) chepa I) kw60

Y4eHUnuTe MOCTaBAT MO3HATUTE UM TIPEAMETH OT OnTa
B KOHTEHHEPHUTE U CHCTEMaTa T BOJU KbM Cle/[Baliara
CTBIIKA.

[loctaBs ce Temara u cTaBa SICHO, Ue 1€ Ce H3Y4H
TEOMETPUYHOTO MOHATHE OKPBKHOCT M PA3IUKUTE OT
OCTaHAJINTE TPEMETH ITOCOYCHH B 3a/. 1.

YpoK o MaTemaTuKa 3a 6 knac. M
OKpBXHOCT
]

5 Crien KaTo MpoYeTaT OMpeIeICHUETO 32 OKPHKHOCT,

YYCHHUIIUTE UMAT Bb3MOKHOCT J1a KOPUTHPAT OTrOBOpa
=
cu Ha 3a].1. Cucrtemara qaBa Bb3MOXHOCT J]a CE BbPHAT
Hazaj.
Crnen mocouBaHe Ha BEPHHUS OTTOBOP Ha 3ai1.1. A)
MIPEMUHABAT KbM CThIIKA 3.
Tyk yueHuIIuTe N3ydaBaT eIEMEHTUTE Ha OKPBKHOCTTA!
—_ | > o Haszeanus,
] O:::;:::avev. aTka 3a 6 knac 7 o 03]—[(]1[@]—”,[2;
3 o Pasnonoowcenue;
o Bpwsku mexncoy msix.

J_IOKOJ'IKO Cca OCMHUCJICHHU U 3allaMCTCHU TE3W HOBU
3HaHH4, 1€ CC MPOBCPU HaA CJICABAlllaTa CThIIKA.
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4a

46

Ypok no matematuka 3a 6 knac.

YPpoK no MaTemarHa 3a 6 knac

veme: Tuaemsprm ¢ wai-savevama o

ToBa ¢ eTamna Ha TBPBHUYHO 3aTBBP/IIBAHE HA HOBUTE
3aHaHUsl Ype3 WIKOCTPALUS U MO3HABATEIHA 3a1a4a C
OTBOpEH OTTOBOP.

VYueHunuTe TpAOBa J1a 3aMUIIAT OCHOBHUTE €JIEMEHTH
Ha OKPBXHOCTTA OT YepTexka Ha 3.2 B Ipa3HH IoJIeTa
(4a).

[pu rpemieH 0TroBOp cUCTEMaTa ' BPbIla Ha CThHITKA 3
3a MOBTOPHO 3aI03HABAHE C CJIEMCHTUTE U OTHOBO
pemiaBar 3a1.2.

[Ipu BepeH OTTOBOP NPOIBIKABAT.

Wma onuust 1 yYeHUKBT J1a BUJM CBOUTE OTTOBOPHU B
napajiell ¢ BEpHUTE U Ja aHAIM3Kupa rpemkute cu (40).

Baxxen u3Bon e, 4ue IuaMeThpbT € Ha-rojisiMaTa Xopaa
B OKPBKHOCTTA.

YpoK o Matemarika 3a 6 knac

Ha To3u etan ce koMeHTHpa BBIIPOCA 32 YEPTAHE HA
OKPBKHOCT M KaKBO € HY’KHO 32 Ta3U JEHHOCT:

o MHHcrpymeHTy;

o Enemenrn.

N300pbT MU TYK € 32 KOHCTPYHUPAHE Ha HPOOIEMHA
cumyayusa(Kou om usyuenume enemenmu onpeoensim
€OHO3HAYUHO OKpbIICHOCMMA?), Cle]] pa3peliaBaHeTo Ha
KOSITO II[€ C€ IOCTUTHE JI0 HOBOTO 3HAHUE.

Ypok no MaTemaTuka 3a 6 Knac

Yuenunure pemaBar rpyna 3aga4u, KOUTO BOJAST 10
MPaBUJIHUS U3BOJI U TE ca:

3ao. 3: Hauepmaiime oxpwoicnocm ¢ yenmuvp daoena mouka C.
3ao. 4: Hauepmatiime okpwvoicHocm ¢ paouyc 2 cm.

3ao. 5: Hauepmaiime oxpwoicnocm ¢ yenmuvp oadena mouxa A u
paouyc 2 cm.

Cnen Bcsika 3ajja4a IMa KOMEHTap 1oJ| popMaTa Ha
,0ecena‘ v BIPHOTO pEIICHHE.

Cren pemaBaHeTO Ha T€3H 3a/1a9U CJICIBAT U3BOJIH,
KOWTO JTaBaT HOBU 3HAHMS 32 KOHIICHTPUYHHU
OKPBKHOCTH, OpO¥ pereHus 1 €THO3HAYHOCT.
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3a mbpBUYHA MTPOBEPKA C LIeJI KOPUTUPAHE HA TPELIKH U
MOITBJIBAHE HA MPOIMYCKU CE MPOBEKAAa KOHTPOJICH TECT
C IIeT 3a/1a4H.

Cucremarta 3aJaBa TecTa 1 aBTOMaTUYHO BPbIIa
pesyiTaTtu:

[Ipu momycHAaTH rpeliky B 3a4a4u | U 2, yIeHUKBT 11
ObJe BppHAT Ha CTHIIKA 3.

[Ipu momycHAaTH rpeiky B 3aaa4u | U 2, yIeHUKBT 11
ObJic BbPHAT Ha CTHIIKA 3, TOUKa 2.

[Ipu nomycHaty rpemku B 3a1a9n 4 1 5, yYSHUKBT IIIe
OBbJe BbpHAT Ha CTHITIKA 3, TOUKa 3.

[Ipu momycHaTH Ipeliky B 3a1a41 3, YICHUKBT 11e Obae
BBPHAT Ha CThIIKA 4.

Ypok no Maremarwa 3a 6 knac

[Homawna pabora.

Crieq MpaBHITHO pellaBaHe Ha TECTa YICHUKBT €
BB3HArPAJICH C AIUIOAMCMEHTH M Bb3MOKHOCT J1a
JIOCTUTHE 10 IOCJIEIHATA CTHIIKA — [IOCTABSHE Ha
JIoMaIHa padoTa.

JomamHara pabota e nudepeHnmpana:
o 3agpmkwurensa — crp.115/3an.1,2,4
o [Iloxenarenna — ctp.115/3a1.9,10
o 3a nr0003HATENHUTE — PElIeTe 3a/1a4nTe B
GeoGebra

SCORM 2004 mammHaTa uMa BB3MOXKHOCT JIO JIOCTaBs IEepCOHATM3UpaHa MHpopMamus 3a

HanpeabKa Ha yYEHHIUTE NMpH paboTa C eneKTpoHHUs yueOHuK. Tasu unpopmanmsa moxe na ce

T
H3IO0JI3Ba OT YUUTCIIA (C IIOMOIIITa Ha PA ) 34 IUIaHUPAHC Ha 6’B,Z[6H_II/IT€ 3aavy Ha YYCHUIIUTC.
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I'maBa 5. Chnenuajau3upaHv BXOJHU TOYKH

Enna oT chlmecTBEHWTE KPUTHKH KbBM CHBPEMEHHOTO 0Opa3oBaHHME (BKJ. €JIEKTPOHHO M
JMCTAHIIMOHHO) € HeJOoCTaThbyHaTa KPeaTUBHOCT Ha oOpasoBartenmHus mpomec. 1lo Tasum mpuumna, B
HOCJICIHUTE TOAWHH, HM3CIEIABAHUATA HA KPEATHBHOCTTA IPHIOOMBAT BCE MO-TOINSIMO 3HAYCHHE.
HeBb3MOXHO € Ma ce Oomumie TBOPYECKHS IPOLEC €JHO3HAYHO, HO € CHIIHO JKEJNIAaHWeTO /a Cce
noJriomMara 1 HachbpyaBa Ta3W yHUKaJIHa YOBelIKa JeiHocT. B chepara Ha B3anMoneiicTBue YOBEK —
KOMITIOTBD, MPEAM3BHKATEIICTBOTO € Ja ce pa3depe MO KakbB HAYMH TEXHOJOTHMHTE MOrar J1a
noJo0pAT KpeaTuBHUS Tipotiec. [I0BUIIEHUST UHTEpEC OT CTpaHa Ha MOAPACTBAIIUTE KbM TOJEMUS
Opoil KOMITIOTHPHHU U BUJICO UIPH, HACOYM BHUMAHHETO HU KbM UIPHU, KOUTO MO3BOJISBAT YUCHHUIUTE
Ja TpuiIaraT yCBOGHHTE 3HAaHUS WM Jla OTKpUBaT HOBU. MrpoBara mediHOCT 3a yueOHM Lienu ce
OCHOBAaBa Ha CJICIHUTE MPUHLUIN: aKTUBHOCT, TUHAMUYHOCT, 3aHUMATEIIHOCT, U3IBIHEHUE HA POJIH,
npoOJIEMHOCT, MOZICIMPaHe Ha ACHHOCT, ChPEBHOBATEIIHOCT, CAMOCTOSATEITHOCT, pe3yaTatuBHocT [19].

Otunraiiku Te3u GakTH ce HACOUMXME KbM PEan3UPaHETO Ha JIBE CHCHUATN3UPAaHU BXOIHU
TOYKH B IPOCTPAHCTBOTO:

o Cucmema 3a u3ciedamne u AHaIU3 Ha KpeamueHomo nosedenue na yuenuyume[1l7,12,16]-

Ha OCHOBaTa Ha pe3yJTaTUTe MoraTr Ja ce MpaBAT H3BOAM 3a YCHBBPIICHCTBAaHE Ha

NPOCTPAHCTBOTO Taka,Taka dYe Ja MOJuIbpka 00pa3oBaTeHW MPOIECH, CTHMYJIHPALIN

KpPEaTHBHOCT;

e HUzposo-6azupano oOyuenue — Bpb3KaTa MEXIy KpPEaTHMBHOTO OOyYeHHE U HIPOBO-
0a3upaHoOTO 00yUYeHHUE € OT/AaBHA N3BECTHA, HO OarofapeHne Ha HePeKbCHATO Pa3BUBAILUTE

ce copTyepHH TEXHOJIOTHMH, Cera TO3M THUI OOy4deHHE 3aI04Ba Jla HaBJIM3a BCE MO-IIMPOKO B

MpakTHKaTa (0COOEHO B CPEIHOTO YYHIIHWIIE), KaTo Ce IMpHjara o HOB M aTPakTHUBEH 3a

o0yJaeMuTe Ha4YHH.

Enna ot nmpuumHMTE 3a Craj Ha MHTEpeca KbM 00pa3oBaHHETO € JIMICAa Ha KPEaTUBHOCT U
aTPaKTUBHOCT Ha OOpa30BaTEIHUs Tpolec W y4yeOHOTO ChabpikaHue. ChBpPEMEHHHTE TEXHUKH Ha
npernojaBaHe He OKypakaBaT KpPEaTUBHOCTTAa. BCBIIHOCT B MHOIO CIlydal T€ IIOTHUCKAT
KpeaTHBHOCTTa. HeoCTUrbT Ha BpeMe, CTPOrHTe IUIAaHOBE 3a 00yUYCHHUE, MaJaHeTO Ha CTAHAAPTUTE U
T.H. YECTO ca MPUYUHHU J1a HE ce Thpcu TBopyecTBO. C Les M0-3aAbI00YeHO U JETalIHO U3CIIeABaHE
Ha KpEaTHMBHOCTTa ¥ H3MOJI3BaHE HA MNPHIOOWUTHTE 3HAHMS 3a IMONOOpsSBaHE OOpa30BAaHUETO H
NOBUIIaBaHe €(EKTHBHOCTTA HAa CHUCTEMHTE 3a CJIEKTPOHHO OOy4YeHHE B IOCICIHHUTE TOAWHH Osxa
pa3pabOTeHN pa3IMyHM MOJIENU 3a KpeaTMBHOCT.CHBPEMEHHHUTE MOJEIH MMaT 3a IIeJ Jia Ch3/aBar
HOBH HJIEH, O] IPEKHsS KOHTPOJI HAa MHCIemus. 3a ChXKaJeHHE, 32 MAJIKOTO MOJENH, M3CIeIBAIIH
KpEeaTHBHOCTTA, HE CBHINECTBYBAT ()OPMAIHU CUCTEMH 3a mpencraBsHe. Popmanusmure, odbade, ca oT

0coOCHO 3HAaYCHHE 32 ABTOMATHU3UPAHUTE CUCTEMHU 3a ENEKTPOHHO oOydeHue. OuepraBamia ce
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ChbBpEMCHHA TECHACHIMS B M3y4YaBaHE U MIACHTU(UIMPaHE Ha KpeaTHBHUTE MPOLECH € pa3paboTBaHe
Ha (pOopMaJTHU CUCTEMHU 3a MPECTaBsSHE U aHAJIHM3 Ha MPOSBICHUETO Ha KPeaTUBHOCTTA.

Enna or mamkoTto TakuBa cuctemu e Creativity Assistant [10] va npod. X. 3eman ot e
MounTtdopt yauBepcurera B Jlectsp. M3nons3saneto Ha Creativity Assistant e u3cieaBaHo B pa3iIudHu
MPUIOKHU 00JIACTH, HAIP. U3KYCTBO B COPTYyepHO UHXKEHEPCTBO. MesTa Ha To3u GopMaieH MOJen e
(mo momoOue Ha (QOPMANTHOTO MPEACTaBSIHE HA YOBEUIKHS T'€HOM), 3a Pas3IiIekIaHHS TBOPEL Aa ce
Cch37ane CTpyKTypa, HapedeHa ,Kapra Ha kpeatmBHocTTa” (Creativity Map). Tasu crpykrypa
IPE/CTaBs PA3IUYHU aCIEKTH Ha €IWH TBOPYECKH W KPEaTHUBEH IIpollec, BOACII IO Ch3/IaBaHe Ha
KOHKPETHO TBOpEHHE. M3cimenBaiiki pa3IMyHN KapTh Ha KPEaTHBHOCTTA MOTAT J1a e MPaBsAT W3BOIH
3a 00IIM 3aKOHOMEPHOCTH Ha KpeaTHBHOTO MuciieHe. OcBeH ToBa TakuBa (hOpMaIM3alMU MOTa Ja ce
M3II0JI3BAT 32 Ch3/IaBaHE Ha ITO-UHTEIMTCHTHH CHCTEMH 3a eJIEKTPOHHO oOydeHHe. B mucepranmsara e
Ipe/ICTaBeHa aJanTanys Ha MOJelia 3a M3CJIeBaHe Ha KPEeaTHBHO MUCIICHE W JICHCTBHE HAa YUCHHIIH.
Ha®wurypa 5-1 e npencraBena o0maTa cxema Ha METOJIOJIOTUATA, KOATO MpesiaraMe B U3CJICABAaHETO
3a ajgantupane Ha (opmanHms Monxen Ha X.3emaH m mporpamHara cpexa Creativity Assistant 3a

H3I0JI3BAHE B CPEAHOTO YUHUIIHIIC.

TM-HZ > CA-STRL
adanmupa *-- adanmupaH
TM-VV > CA-VV

— =

ExcniepumeHmu e cpedHOMoO y4dunuue

Queypa 5-1: Obwa cxema na Hawus nOOxXo00

Mertoponorusita ce peaqusdpa B JBa IMapajiellHM acleKkTa — TEOPETHYEeH M IMPOrpamMHO-
TeXHOJIOTHYeH. B TeopeTnyeH acnekT uckaMe Ja agantupame TeopeTuuHus moaen Ha X. 3eqan (TM-
HZ) 3a usnonsBane B cpeanoto yuwiuime. TM-HZ e monen 3a xpeaTHMBHOCT, (JOKyCHpaH BBPXY
JIEHHOCTTa Ha CyOeKTa Ha TBOpUYECKHUS Mporiec (ITOBEACHIE Ha TBOPEIA), a HE BEPXY CaMOTO TBOPEHUE.
IIpennarame chrOTBEeTHO pasmmpenue Ha mogena (TM-VV), xato mpu amanranusta H3MOI3BaMe
JIOTBJIHATETHN TIOMOITHKM cpeAcTBa (o3HaueHH karo X Ha @urypa 5-1.). Ha To3m eram Ha
n3cnensanero karo X msnomBame CREAX monena. [IpaBuM chIlo Taka IpOydBaHe 3a BKIIIOYBAHE Ha
TakcoHoMusATa Ha brnym [1]. B mporpaMHO-TeXHOJOTHYCH AacleKT IIeJIUM aJanTHpaHe Ha
opurnHanHaTta Bepcus Ha Creativity Assistant 3a cb3maBaHe Ha moaxonsma codryepHa cpema 3a

noArnoMaraHe U3CjacaBaHuATa Ha KPEATUBHOTO MUCJICHE U JIeNCTBUE Ha YUCHUIUTE.
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ExcnepumenTtupanero ¢ mozena e mpenctaBeHo rpadguuno Hadurypa 5-2. B pamkute Ha
eKCIIepUMEHTa YUCHHUIINTE pellaBaxa cucTeMa OT 33Ja4d B CHHXPOH cbe cpenarta Creativity Assistant,
KOSITO aBTOMAaTHYHO T'CHEpUpa 32 BCEKM YUCHUK MHIMBHIyalHa ,,KapTa Ha KpeaTuBHOCT (Creativity
Map). ToBa e cTpykTypa, HpeAcTaBsmia MOCIEI0BATEIHOCTTa OT JCHCTBUATA Ha YYCHHULUTE NPU
pelraBaHe Ha pa3IM4YHU BUAOBE 3a1aud [17]. Brociencteue kapTuTe Ha KPEaTHBHOCT CE aHAIN3UpAT
OT YYMTENs, 32 ThPCEHE Ha OINpENEIeHN 3aKOHOMEPHOCTH 3a KPEaTHBHO MOBEJCHHE HA YUEHMIIUTE.
Kputepunte 3a TakoBa 1oBefieHrE ca 3aaICHU IPEABAPUTEIHO KaTo MIa0I0HHU, KOUTO MPEACTABIISIBAT
crneun(puYHU MOACTPYKTYPU Ha KapTaTa Ha KpeaTHBHOCTTA. 10 TO3M HauuMH aHAJIM3BT C€ CBEXZAA M0

ThPCEHE Ha MMOJOOHN Ha Te3W MIa0JIOHU 00pasiy (MHCTAaHIINK) B H3CIIE[BaHATA KapTa HA KPEaTHBHOCT.

Cuctema oT 3agauun Creativity boxes
(wabnoHwm)

A
v
Creativity Map

Creativity Assistant

A 4

Queypa 5-2: Cxema Ha excnepumenma 3a CpeOHOMO yyuauuje

Creativity Assistant 3aBbpiIBa padoTaTa cH Cliel] TeHEpUpaHe Ha KapTaTa Ha KPEaTHBHOCT.
To3u codryep He npezsiara aBTOMaTH3UPaHU CPEJICTBA 32 aHAJIM3 Ha Te3W KapTH. 3aToBa Mpejyiarame
JIOITBITHUTEITHO CPENICTBO, HapeueHo Creativity Boxes, KOeTO 1a OJNIOMOTHE YUUTENNUTE TP aHAIN3a
Ha KapTHUTe.

Urpara mo mpowusxon € OOIIECTBEHO SBIEHUE, KOSTO C€ MOSIBSIBAa HA OIPENENCH eTam OT
YOBEIIKOTO pa3BUTHE. Mrpure B HHENIHO BpeMe He ca camo B cepaTa Ha 3a0aBIICHHUETO, a ChHINO
OKa3BaT BJIMSHKE HA peKyiamara, aHau3a, MAPKETUHTa, CUMYJIAI[MHUTE U EIEKTPOHHOTO o0yueHue [2].
Urpure morar ma Obaatr go0pu, 3a0aBHM M BIBXHOBSIBAIIM WJIM JIONIW, CKYYHA M OTONBCKAIU, HO
YYEHETO 4Ype3 WUIPH € BUHATM  EMOIIMOHAIHO OKpaceHOo. OOpa3oBaTEIHUTE WUIPH MMAT Pa3indHU
ACIICKTU Ha AaKTHBHOCT: €MOLIMOHAJIHA, KOTHUTHUBHA W IICUXOMOTOPHA, KOUTO MOXEM Jia CBHPKEM C
Kiacudukamuata Ha biaywm.

B axryasHata Bepcus Ha IIPOCTPAHCTBOTO €A PEAIM3UPAHM JIBE WIPH, IOANOMAraniu
o0ydeHHeTo 1o OBITapCKH €3WK M OBJrapcka Jureparypa. Mrpure mpeaocTaBsAT Ba KIMEHTCKH
uHTepdeiica:

e JlupekteH yeO uHTepdeic - Thpcauk, KOUTO KpaHUTE MOTPCOMTEIMTE MOrar ja IOJI3Batr

4pe3 yed Opay3wpute cH, 3a a ThPCIT AyMH B 0a31UTe HA PEUHUIINTE;
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e MoOunHM KIMEHTH — 00pa30BaTeHN UTPH Ha YCTPOMCTBa ¢ onepanuoHHu cuctemu Android

(B 6paeme u npyru Mmoo OC), T.€. peUHUKOBUTE YCIIYTH NPECTABIIABAT ChPBhPHATA YaCT

B KIIMEHT-CHPBBHP MOJETIa Ha UTPUTE.
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3akj04eHue — pe3loMe HA MOJy4YeHUTe Pe3yaTaTn

B nucepramusita ca u3cienBaHd IpoOiieMu, CBbP3aHU C U3TPaKIaHE Ha BUPTYaIHO
00pa3oBaTeIHO MPOCTPAHCTBO 3a cpeAHoTo yuwiniie. [IpuHocure Ha aBTOpa Morat aa ObaatT
0000IIeHN KaKTO € MPEACTABEHO T10 JI0JTY.

IIpenno:xkena e o0ma KOHUeNUMs, MOJeJ M apPXUTEeKTypa Ha BHPTYAJIHO
00pa3oBaTeIHO NPOCTPAHCTBO 32 CPeAHOTO yunauie.PazpaboTeH e pyHKIMOHATIEH MOAET
Ha y4eOHHS TMpomec B OBJTapCKOTO YYHIIHUIIEC, KOWTO OT4MTa (HAKTOPH KaTO BpeEMeE,
NPOCTPAHCTBO, CHOUTHS, YCIOBHA U orpaHudeHus. CHOUTHITA IPEACTABAT BPh3KaTa MEKIY
(du3nyecKus CBIT HA YUWJIMLIETO U BUPTYaIHUS CBAT Ha €IEKTPOHHOTO oOyuyeHue. B monena,
peaHuAT yuyeOeH Mpoliec ce MOAENupa MOCPECTBOM 00pa3oBaTeIHH ClieHapuu. Peakiusra
Ha U3BBHPEIHU CHOUTHUS U CUTYAINH (I10XKap, HABOJHEHHE, 36METPECEHHUE, . ..) CE MPEACTABS C
U3BBHPE/HH CIICHAPHUH, KOUTO CE M3IBIHIBAT ¢ Hall-BUCOK npuoputeT. Crienuduiupanu ca
oncpupamyd B IIPOCTPAHCTBOTO TpU THIIA ABTOHOMHH, HWHTCPAKTUBHHU, PCAKTUBHU U
MPOAKTUBHU ACUCTEHTH — MEPCOHAIHH ACUCTEHTH, CIIeMaIN3UPaHU aCUCTEHTH U rapjoBe. 3a
MOAIbpKaHe HAa KOHTEKCTHO-3aBUCUMOCTTA Ha IIPOCTPAHCTBOTO B MojieNa € npeasioxkeH A-I1-
Knacuduxkarop.

Paspaboten e ¢opmasieH Mojaes1 3a npeacTaBsiHe Ha padoTHU MOTOUM. PaGoTHHTE
MOTOIM MOJENUPAT U3MBIHEHHETO Ha OO0pa3oBaTeTHUTE W W3BBHPEIHUTE CIEHApUU B
MPOCTPAHCTBOTO, KAaTO CHUCTEMa OT B3aMMOJCHMCTBAIM CH ACUCTEHTH, PEATM3UPAHH KaTO
HUHTCJIINTCHTHU arcHTH. HpCI[J'IO)KCHI/I ca IBa MCTOJAa 3a KOMYHHUKaIUA MCKAY aCUCTCHTUTC—
CUHXPOHHA, pfalM3vupaHa KaTO KOMYHUKAIIMOHHHW KaHAJIM MCKAY ACUCTCHTUTEC, U
ACMHXPOHHA, pealn3hpaHa Karto Opokepcka cucrema. DopmanHo, pabOTHHUTE MOTOIHM ca
MOJICJIMPAaHU C TIOMOIITa Ha €3HMKa 32 MPEJCTAaBIHE HA KOHTEKCTHO-3aBUCUMHU cucTemMu CS-
Flow.

Ch3naneHna e pepepeHTHA apXUTEKTYpPa HA HHTEJIMITeHTEH MePCOHAJIEH ACHCTEHT.
[Ipennoxena e pedepentHa, tpucinoitna BDI apxurekTypa Ha MepcoHalIeH acUCTEHT Ha
yueHuK. OTHeNHUTE CIO0E€BE  YyNpaBisBaT  CTPATETMUYECKUTE, CPEIHOCPOYHUTE U
KPaTKOCPOUYHHUTE LU HA MMOAINIOMAaraHus y4€HHUK. Ommcanm ca CTPYKTYpH 3a NIPEACTABAHC HA
MEHTAJIHUTE CBOWCTBA Ha areHra (Bspa, jKeJlaHUs, HAMEPEHHUS U aHTAKUMEHTH) U TEXHUTE
B3aMMOBPB3KH. PedepeHTHa apXuTekTypa ce H3MOoJ3Ba 3a pa3paboTBaHE HA KOHKPETHU
NEPCOHATHU COPTYEPHU IMOMOIIHUIM HA YYCHHIM U C M3BECTHH MOAM(DUKALMU CHILO 32

JIPYTU FPYIH MOTPEOUTENN — YUUTETH, aIMUHUCTPATOPH.
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Peanusupan e mporoTrunm Ha oOpa3oBaTeieH NMOPTAJ 32 CPEIHOTO Y4YHWJIMIIE.
BupTyanHOTO  TpPOCTpaHCTBO €  KOHTpPOJUpaHa WHMPACTPyKTypa, HIOCTBIBT  JIO
MH(OPMALIMOHHUTE PECYpPCH Ha KOATO C€ OCHILECTBSABA Mpe3 ,,BXOIHU TOUku ‘. EnHa BXoaHa
TOYKa € 001000pa3oBaTeIHO IMpelHa3HaYeHHe € OOpa3oBaTeNHMs MOPTal 3a CPEIHOTO
yunnuine. [loprambT, aganTamuss Ha cbluecTByBamus yHuBepcutercku DeLC mopran,
NOJIbp’Ka OCHOBHHUTE OOpA30BaTEIHM CIICHAPUH, PEATH3UpPAaHH KaTo CIEAHUTE BUJOBE
CJIIEKTPOHHH YCIIYTH:

e VYciyru 3a MoAroToOBKa, OpraHW3alus U IUIaHWPaHe Ha y4eOHHUs POIIec;
e Vcayru 3a NpoBeXJIaHE U YIpaBJIeHUE Ha y4eOHUS IPOLIEC;
e VYcayru 3a NpOTOKOJIMPaHE U TIOKYMEHTHpAHE Ha yueOHUS IpoLeC.

B mmcepramumsita ca 0000IIEHH pe3yaTaTUTE OT anpodanusATa HAa MOpTaja 3a JBa
0a30BM 00pa30BaTENHH CLIEHAPUS — €IIEKTPOHHO TECTBAHE U €IEKTPOHHU YPOIIH.

Cb3naeHd ca CHeHUAJU3MPAHU ,,BXOJAHM TOYKH® Ha NPOCTPAHCTBOTO.
[IpencraBenuca ABe crenuaaIu3upaHy 3a 00y4YEHHUETO B CPETHOTO YUHIIUIIE ,,BXOTHH TOUKHU .

[IspBara e cucremara 3a KpeaTUBHOCT, KOSITO aHAJIU3UPA JCHCTBUATA U ChCTOSHUSTA
Ha YYCHMIIUTE C IIe7 pa30upaHe Ha KpEeaTUBHOTO MM IOBEACHME. 3a pealu3upaHe Ha Ta3u
,»BXOJTHA TOYKa“ ca H3MOJ3BaHU (opmalieH MOoJeNn M Herorara coTyepHa peanu3aius,
Hapeuenn Creativity Assistant. B gucepranusta € mpeayioxkeHo pa3lIMpeHne Ha TO3U MOJEN,
KOETO MoJIoMara aHajiusza Ha cbOupanute naHHH. [IpencraBeHu ca cbhLIO0 pe3yaTaTUTE OT
M3M0JI3BaHETO HA Pa3LIMPEHUsI MOJEII B YCIOBHSATA HA €IHO CPEHO YUUIIUIIE.

Bropara npenoctassi Bb3MOKHOCTH 32 IIPOBEXKIaHE HA UTPOBO-0a3UPAHOTO OOYUECHHE.
C nen 3a moAoOpsiBaHE Ha KPEATUBHOCTTA W aTPAKTUBHOCTTA, MUTPUTE CE JIOCTABAT KaTo
3DBuptyammnun  cBetoBe. Camarta wurpa ((QYHKIIMOHAIHOCT, VIPaBIEHHUE, KOHTPONI) €
peanr3upaHa KaTo MHTEIIMICHTEH areHT, HapedeH reiiM-areHT (GA). Upe3 B3auMoIeicTBHE ¢
MEPCOHAIHUTE TOMOIIHUIIM HAa YYCHHKA U Y4YUTeNls TedM-areHTHT pa3llo3HaBa HUrpacius,
MOJKE Jla OIIEHSBAa TMEpPCOHATHUTE MYy TOCTHXKEHHS W Jla MpeAaBa JaHHU KbM YUHUTENS 3a
MocCJIe/IBaIa OIieHKa U MpeAnpreMane (Mpyu He0OXOAMMOCT) Ha TTIOMOIIHU JEHHOCTH.

MexauHHu pe3yaTaTd W OTIAEIHM 4YacTh OT paboTaTa, OCBEH B IMTHPAHUTE
nyOMMKaIUU, ca TPEICTaBEHH M B OTYETUTE HA MEXAYHApOAHH M HAI[MOHATHH HAY4HO-
M3CIIEIOBATEIICKU MTPOEKTH, B KOUTO € Y4acTBaJ aBTOPBT.

3a ObIENIOTO PAa3BUTHUE HA IMOJIYYCHHUTE B JUCEPTALMATA PE3YNTaTH IMpEeABIKIaMe

CJIICAHUTEC HACOKHU:
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e Ha ocHoBata Ha mnpeacTaBeHUTe pedEepeHTHH MOJENU U apXUTEKTypu Ja ce
peanu3upaT MPOTOTUIM Ha MEPCOHAIHHM AaCHUCTEHTU 32 YYCHHMK U YYUTeNl U pabOTHH
MOTOLIH;

e Peanuzupane Ha wuHTepdelicu (MOCPEACTBOM areHTH) MeEXAy NpeCTaBeHUTEe B
JucepTalusiTa Tpu ,,BXOIHU TOYKH;

o HpOI[’bJ'DKaBaHC aHpO6aI_[I/IHTa Ha cHCTEMaTa B pcfajiHaTa cCp€aa Ha 6BHFapCKOTO

YUHITHIIIE.
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