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Editorial

H Emomupoviky Etopeio «EAANvikd Aiktvo Avowktg kot & Amootdoewmg
Exnaidevone» péoa and 1o meprodikd ANOIKTH EKITAIAEYZH kot €yoviag g Poacikd
onpeto avtiinyng 0Tt o1 emoTnUovVIKol TPoPANUATIGHOTL Kot 1) Tapay®Y| Yvodong Ba tpémet va
etvar TpocPaoipor Kot eAedBepot oe GAOVG, GuVEXILEL TNV AVOIKTH TOALTIKN TOV Yl TO. ApOpa
TOV EPLOdKOV. Xmpig KOGTOG 1| GALOVG TTEPLOPICUOVGS, TO TEPLOOKO £ivol avolkTO Yo KaOe
EVOLOQEPOIEVO, KAOE £pELVNTY KOl EMIGTNUOVE, O OMOI0G OlEPELVA GYETIKG {NTHHOTA TOV
EMIGTNUOVIKOV TTEdI0L.

Metd 10 €WOWKO QQEPOUN YO0 TN HETAMTUYLOKY £€pEuva Kol TNV emiPAeyn TV
SMAMUATIKOV €pYaciaV, onuoctebovpe tov Topo 5, tevyoc 1 tov 2009 tov MEPLOOIKOV
ANOIKTH EKITAIAEYZH. Ta épBpa, énwg 6Aa tao Tponyodueva GAA®oTE, £xovv kpibel
avOVLLO oTd OVO TOLAGYIOTOV KPITEC KOl £XOLV SOUOPPOCEL o gvpvtnTa Oepdtomv Ko
YVOOTIK®OV OVTIKELEVOV TOV TEGIOV.

To mpmto apbBpo ™ Xpiotivag Xoropwvidov pe titho «Constructivist design and
evaluation of interactive educational software: a research-based approach and
examples»eival Eva oNUEL0 OVOQOPAS Y10 TIC ATTOWYELS TOV ETOIKOIOUNTIGHOV OT1 pdonomn Ko
OTNV €PUPUOYT] TOL GTO GYESWCUO, TNV €QPAPUOYT] Kot TNV 0a&loAOYNOY EKTOLOEVTIKMV
Aoyopikov. Tlpoteiver éva poviého, 10 omoio Paciletor oe amOYES OCTOLOAGTOV KOl
amotereiton and Tpiat oTAdS: o) POCIKN EPEVVA GTIG VITAPYOVOES OMOWYELS KOL OVTIAYELS TOV
OTOVOAGTMV, AVAYKES KOl EVVOIOAOYIKES OVGKOAIES, ) OYEOAGUOC TOV AOYIGUIKOV, O 0T010G
Baciletoar ©TIG €VVOLOAOYIKEG OLOKOMEC Kol OVAYKES, OEOAOYNON KOl Y) E€QOPUOYN TOL
Aoylopkoy kot a&lohdynon tov péca o€ £vo TEPPAALOV ETOIKOSOUNTIOTIKNG HAnomng, M
omoio. PacileTon O©TIC EVVOIOAOYIKEC OAAOYEC KOl OTNV KATOOKELN] NG YVAOONG TV
OTOVOACTAOV.

To xeipevo avtd sivor WoitepO oNUOVTIKO 010TL GUVEICPEPEL GTO SLAAOYO KO TOV
TPOPANUATIGHO Yoo TNV OAN Oladikacio TG avAmTuENG ToL SOOKTIKOV VAKOV, Tov gival O
OYEOOCHOC, 1 €EPOPUOYN, N 0EOAGYNON KOl O EMAVATPOCOOPICUOS TOL LAIKOV ovtov. H
GLVEIGPOPE TOL KEWEVOD EMKEVIPAOVETUL TEAOG GTO, KPLTHPLOL TTOV EMAEYEL O dNULOLPYHS TOV
VAKOV.

Eipon oiyovpog 611 10 dpBpo avtd Oa omoteréoel oavrikeipevo OloAdYoL Kol
AVTOAAOYNG OmOYEWDV Yl OAOVG TOVG EPELVNTEG TOL EPELVOLV KOl OCYOAOVVTOL WE TO
SBOKTIKG DAKO KOl ToL KPLTNPLo TV S1adIKasL®mV dnpovpyiog tov. Oa eravélBovue OUwg og
avto.

To odevtepo apbBpo pe titho «ovoucOnuoto xou Awodiktvaxy - e Amootdoews
Exraidevon: To Ilapdderyuo s Kdmpov» eivar tov M. Zepmdro, M. Oecodmdpov kot A.
[MowAdxkn omd 10 Avoiktd Ilavemomuio g Kompov. Me mhovoia eumepio oty €§
OTOCTACEWMS EKTAIOEVLOT], 01 GLYYPAPEIG LEAETOVV TO POLO T®V GLVAICHNUATOV TOV POITNTOV
o€ 000 peTamTVYIOKAE TPOYPAUpaTe 6ovddV Tov Avolktov Ilavemotupiov Kdnpov katd tov
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Tp®TO YPOHVO Aettovpyiag Tovg. Ta gvprjuata owtng TG £pevvag etvor eEPETIKE oNUOVTIKG
Yo K0Oe eKTOdEVLTIKG {OPLILOL TOV XPNCUOTOLEL GLGTHLATA OVOIKTAG M / Kot € amooTAGEMG
eknaidevong. Yrnoompilovv 61t 660 10 duvatdv cuvtopdtepa paypatonoteiton  eEokeimon
TOV QOUTNTOV UE TIC WOUTEPOTNTEG TNG €€ OMOCTAGE®SG EKTAIOELONG, TOGO 7O TOAD Oa
evioyvfel n emkowwvia pe ocvpeortntéc kot KaOnyntéc — ovuPoviovg. Emiong, o
TPOYPOUUOTIGUOG KOl 1] GOGTY dlayelpton Tov ¥pdvov amd T peptd Toug pmopei Ba evioyvdet,
€161 ®OTE va eAayioTomoinfodv ta apvnTIKa cuvolsOnpato.

2NV €QUPUOYY] CYETIKOV HOVTEA®V €€ amooTicems ekmaidevong 1o dgvtepo GpOpo
EPYETOL MG OmOPPOLN TOL TPMTOL KOl TO GLUTANPAOVEL. O AOYOG EMIKEVIPAOVETOL GTN GYECT
TOL JOKTIKOD VAIKOD o€ avAaAoyo TePPAAAOV KOl GTN ¥PNON TOL OTNV € OMOCTAGEMG
eknaidevon. Emmpocheta, 10 610aKTiKG vVAIKO, 10 onoio umopel vo akoAovBel dlopopeTiKég
LOpOEG Kol va givol TOAVHOPEIKO, a&loroyeitar pe PAon mOOTIKA KPITHPLOL EQAPLOYNS TOL.
Av MooV TO VAIKO OUTO GUVEIGPEPEL OTNV UEIMON TOV OPVINTIKOV CLUVUGONUATOV TV
QOUNTAOV, TOTE M amoTEAECUATIKOTNTA TOov Ppioketar o€ €vav KoAd dpouo pHaBNCLoKNng
dradwaciog.

210 tpito ApBpo Tov TEPLOdIKOV Prho&eveitan To keipevo g A. KovAukobpdn pe titho
«E¢ Amootdoews Exkmoaidsvon: mpoofoon yioo 6lovg». H €peguva TG eMIKEVIPOVETOL GTOVG
onovdaotég  pe avamnpio (ApeA) ko egotialel oe {NTNUOTO EVOOUATOONG TOVG GTO
OYEOLOGLO KO TN SLOVOUT VINPESIOV TANPOoPOpNonG. To keipevo emonpaivel TOV 0VGIAGTIKO
poro TV BiPAodnkdV, TG vouoBesiog Kot TV VTOGTNPIKTIKAOV TEXVOAOYIMV Kot ToViLel TV
avayKn Yo TEpoUTEP® EPELVA GTOVG TOUEIS TG on-line TposBacdTTac, TNG TANPOPOPLUKNC
CLUTEPLPOPES TV AEA GTO YMPO TNG TOVETIGTUIOKNG EKTAIOEVLONC.

M gepappoyn Evpomaikod epeuvntikod mpoypaupatog pe Titho «71 ei000¢ 60oKEVES
OTTTIKNG  OVOOPOOHS KOl EPOPUOYES ypelolopacte otny ekmaiocvon; Ol amoiTnoels, ol
Tpooioypopes Kol 1 gumelpio. mov omokouioOnke amo évo. IST mpoypopyua» KOToypaeOLY Ot
Xpiotodoviov, Iapvearridov, loavvione, [lamabeoddpov kKot Z1a6n and 1o [ovemotmwo
¢ [latpog oto tétapto dpbpo Tov TeV)XOVG awTov. H gpyacia peretd to epdTNUA €6V M
teyvoloyia Twv Haptics (GLUGKEVEG OMTIKNG AVAOPUGNS TTOV EMTPEMOVY GTOV YPNOTN EIKOVIKEL
va ayyiler avrikeipevo kot va  oioBdavetar dvvauelg) Bo pmopovce va  eveouotmdet
OTOTEAECUOTIKO OTN Oladikacio dackaAiog ota oyoleio, kabmg emiong kot €dv avty 1
teyvoroyia Ba pumopovoe va ypnoipomomndel yio vo BEATIOGEL TNV KOATOVONGOT OPIGUEVAOV
EMIGTNUOVIKOV evvol®V. Mepikd a&loonpeimwta amoteAécHaTa £pYOVTOL Amd TOLG 1010V TOVG
YPNOTES (LE TNV GUUTANPOON EWIKAOV EPOTNUOTOAOYIWV), Ta 0moio vVTooTNpilovy TV dmoyn
6tt ot Haptic ocvokevég pumopovv vo givor oNUOVTIKG €TOEEAEIS otV EKTOIOELON TV
poOntov o OAeg Tig Pabpioss.

Y10 méumto AapBpo TOL TELYOLG TOPOVCIALETOL TO €PELYNTIKO GpbBpo TV A.
[Mapaockevd war A. WPOAov pe titho «digpedvnon NS EVEPYNTIKNG OCOUUETOXNS KoL
oAniemiopoong exkmordevtik@y oy & AmooTdoems ovVEPYacio. TOvS OTO TAGIGIO THS
ETUOPPTN  TovS oty Teployn twv  pevotwvy. And 10 IITAE 1tov Apiototeieiov
[Mavemomuiov Oeccarovikng ot cvyypageic peAeToOV TG HETAPANTEC 7oL QoiveTon va
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empedlovv ovvepyatikég pebodoroyieg, ot omoieg epopudlovior e €€ OmMOCTAGEWG
TPOYPALLOTO ETMUOPPOONG EKTAOEVTIKMV PE TN ¥pnon Néwv Texyvoroyidv.

Y10 éxt0 GpBpo ToL TELYOLG M Iounvn Baotieiov amd 1o University of Plymouth
napovctalel éva evolapépov keipevo Piploypapikng emokodmnong pe titho «Blended
Learning: The transformation of Higher Education Curriculumy». Méca and v €peuva g
EMOVAOIOMPAYUOTEVETOL KOL  OVOADEL {NTNUOTO OTPOTNYIK®OV Yoo TNV ovOTTuén g
oAANAETIOpaoG Kol TNG EVEPYNTIKNG UaBnone. Ztoyeion TOv amoTEAOVLY TO KEVTIPIKO GMUEio
TOAMDV EKTOLOEVTIKAOV OPUCTNPLOTITOV Kol EXOVV AUECT] EEAPTNON OO TO YOPAKTNPIOTIKA
TOV GTOLOAGTMV, TNV LIOGTHPIEN TOVS KOl a0 EMYEPNCLAKA OEpata.

Y10 éBoopa dpbpo o1 K. Xapmaovpng, Ap. kar A. Pantn kot o I1. Avactacidong pe
titho «Mia ovovletn didoktikny mopéufoony ota mhoiola evOS DPPIOIKOD - OUAOOGDVEPYATIKOD
nalnoiaxod mepifdAloviog ue T xpnon TS OIKTLOKNG TEYVOAOYIAS»  EPELVOVV  TOV
TOOAY®YIKO oyedacpd piag ovvBetng SwakTikng mapéuPaong pe tn onuovpyion €vog
KOLVOTOLOV, OHOOOCLVEPYATIKOL pobnclakol meptBdAlovtog, 10 omoio mepthappdver v
TNAEOOACKOAN KoL TV TNAEGLVEPYOGIOL.

Ola ta dpBpa, 10 KabBéva pe tov tpdmo tov, eumhovtilovv moAAG {ntnpota g &€
AOCTACEMS EKTOOELONG Kot TPOPANHATICOVY TOV avayVAGTN 6 oelpd Bepatikdv Tedimv, Ta
omoia dtepeuvnOnKay cueTUATIKA amd Tovg epevvntés. Emiong, ta dpbpa avtd pmopovv va
AOTEAEGOVV aQOpUn Yoo €vav O0dAoyo ota empuépovg Bépata, mpdypo 1o omoio eivan
onpoavtikdtato yio Vv Piploypapio tov mediov.

Kon perém

Avtavnyg Arovapoxng
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Constructivist design and evaluation of interactive educational software: a research-
based approach and examples

Christina Solomonidou
University of Thessaly, Professor
e-mail: xsolom@uth.gr

Abstract

The paper introduces constructivist views of learning as a theoretical background to
inform the design, implementation and evaluation of quality interactive multimedia
educational software. It reviews various constructivist views of learning and also
constructivist technology-mediated learning. It proposes an approach to design and evaluation
of constructivist educational software, which is based on research in students’ ideas, and
comprises three stages: a) initial research into students’ existing ideas, conceptions,
conceptual difficulties and needs, b) design of the software based on students’ conceptions
and conceptual needs, and formative evaluation of it, and c) software implementation and
evaluation within a constructivist learning environment, based on students’ conceptual change
and construction of appropriate knowledge by them. This research-based approach is
compared to other existing models of design educational software environments. In order to
illustrate this approach, two examples of Greek constructivist educational software with
science content are briefly presented: “Interaction between Objects”, which aims at
promoting knowledge construction about mechanical interaction and Newton’s laws through
interactive simulations of real-life situations and cognitive conflict processes, and
“MATHIMA.”, aiming at promoting construction of multiple, linked appropriate
representations about several science topics (free-fall phenomenon, geometrical optics, heat
and temperature, electric circuits, molecules and atoms). The proposed approach intends to
enhance collaboration between software designers, content education research specialists,
teachers and learners, in order to improve the quality of educational software to better respond
to students’ learning with understanding.

Key words: interactive educational software, constructivism, students’ conceptions, software
design, software evaluation, conceptual change

Introduction

The last years we witness the information explosion and the enormous impact of
Information and Communication Technologies (ICT) in everyday life, work, and learning.
Computers have great potential as cognitive tools (Jonassen, 1993). However, these tools can
only enhance student achievement if appropriately used (Cognition and Technology Group at
Vanderbilt, 1997; Bransford, Brown & Cocking, 2000).

Technology-mediated learning is well investigated, especially in the higher education
level to promote students’ active learning, qualitative reasoning and conceptual understanding
(Jonassen, Mayes & McAleese, 1993; Kanuka & Anderson, 1999). Secondary and primary
educational levels should also benefit from those potentials.

In the past, usual teaching and instructional design were typically focused on the teacher
planning and leading students through a series of instructional sequences and events to
achieve a desired learning outcome (Gagné, Briggs & Wager, 1988). Typically these forms of
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teaching refer to organized transmission of a body of knowledge followed by some forms of
interaction with the material to consolidate the knowledge acquisition (Hedberg, Oliver,
Harper, Wills & Agostino, 2002). Also, technology-enhanced learning models have
historically been developed around the transmission and retention of information through
taught knowledge and skills, through the de-contextualized acquisition of passive, inert
knowledge, and by assuming that reading, watching videos or controlling a button on these
page-turners constituted ‘active learning’ (Young, 2003). In many cases these models failed to
recognize the need for application in practice in order to understand how to effectively utilize
knowledge (Jonassen, 1994).

The emergence of constructivism as a new learning theory tends to make clear the limits
of the ‘instructivist’ model of learning and to shape new promises to improve teaching and
learning in school. It is accepted that the new learning technologies should be informed by
constructivist approaches for learning and teaching. These approaches are student-focused
rather than teacher-focused, foster student active participation rather than passive attendance,
use a variety of instructional tools rather than only print material, promote communication and
collaboration among students rather than individualistic and competitive work, and facilitate
operational rather than rote learning.

This paper deals with the main issues of constructivist theory of learning, and its impact in
the design of constructivist educational computer systems. First it discusses the main
theoretical issues and principles of the constructivist approach to learning, and to
constructivist technology-mediated learning. It points out the necessity to use several
techniques for the investigation and analysis of students’ existing conceptions, as well as
strategies to cope with students’ alternative conceptions, in order to help them construct
scientific knowledge. Then it proposes an approach for applying constructivism in the design,
implementation and evaluation process of multimedia educational software, which is based on
research in students’ existing ideas and conceptions about the software’s content. This
approach is compared to existing models of software design, and it is illustrated by the
presentation of two examples of educational software with science content, “Interaction
between Objects” and “M.A.TH.I.M.A.”, which have been designed and evaluated according
to the proposed approach. Finally, implications for further research and collaboration among
the persons involved in this design and evaluation process are discussed, as well as
implications for the design of other software environments for distance learning.

CONSTRUCTIVISM AND LEARNING TECHNOLOGIES

In order to address the issue of how constructivism can inform the design of a multimedia
educational software package, it is necessary to outline the basic assumptions of this theory
and in particular its relations to technologically informed systems for learning.

Constructivist views of learning

A wide variety of educational approaches claim to be constructivist. According to Kunz
(2004), in many cases e-learning literature gives the impression that constructivism is a result
of the introduction of Information and Communication Technologies (ICT) in education, but
in reality constructivism has its roots back in the years 1920s and 1930s of the last century.
The work of Jean Piaget put the foundations of this learning theory, extended later by the
work of Leon Vygotsky and many more theoreticians. Piaget’s ‘genetic epistemology’
suggested that knowledge acquisition occurs due to two complementary processes,

.
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assimilation (when new information is incorporated in the existing cognitive structure), and
accommodation (when new information constrains the existing cognitive structure, provokes
re-structuring and the formation of a new cognitive structure). The interactions of the child
with the material environment play a crucial role in experience acquisition and knowledge
construction, and in the development of symbolic entities including language (Piaget,
1929/1967). Vygotsky on the other hand emphasized the influence of social and cultural
contexts in learning, cognitive development and knowledge building. He maintained that
thought is interiorized language and introduced the concept of ‘zone of proximal
development’, which highlights the fact that when the learner is offered guidance or
collaboration s/he is able to develop many more skills than s/he can achieve on her/his own
(Vygotsky, 1934/1988; 1978).

Subsequent ideas, which contributed substantially to the development of constructivist
learning theories, are: a) Ausubel’s idea that the most important factor that influences learning
is what the learner already knows. Ausubel advised the teachers to get informed about the
learners’ prior knowledge, in order to teach them appropriately (Ausubel, 1968), and b)
Wallon’s idea about the development of scientific thought as a process of evolution of
syncretic thought towards categorical thought by the emergence of categories in a previously
undifferentiated state of mind (Wallon, 1945/1989; 1970).

The constructivist theoretical paradigm has been formulated after an extent number of
research studies brought to light students’ alternative conceptions concerning several
mathematics and science topics. Constructivist theories support that scientific knowledge is
personally constructed by the active, collaborative, reflective involvement of the learner in the
pedagogical process, during which s/he interacts with new information, material, tools,
persons, and cultural means (Driver & Oldham, 1986; Duit & Treagust, 1986; Driver, 1989a,
1989b; Scott, Asoko & Driver, 1992). Constructivist theories have developed various ideas
and principles transferred from cognitive psychology, epistemology and history of science to
the domain of learning. For example, an important concept adopted by constructivists,
especially of French origin, is ‘cognitive obstacle’, derived from the concept of
‘epistemological obstacle’ first introduced by Bachelard (1938/1993). This concept implies
the idea that knowledge is constructed by means of discontinuities and cut-offs against
common, everyday knowledge, bypassing the obstacles in its course. Common ideas, which
may constrain this progress, constitute epistemological obstacles. Science education in
particular used the concept of ‘cognitive obstacle’ or ‘didactical learning obstacle’ to describe
several hard-core conceptions which hardly change with ordinary teaching and require special
didactic approaches. In order to overcome those cognitive obstacles, specific pedagogical
goals are necessary to define for constructive teaching ((aim-obstacle’) (Martinand, 1986).

A number of noteworthy constructivist theories made important theoretical points about
the use of constructivism in teaching and learning. In their review, Kanuka and Anderson
(1999) remind us of the following theories: cognitive constructivism (knowing is an actively
constructed individual thought process), radical or critical constructivism (reality is only a
speculation, or a supposition, or a function of the workings of our cognitive structure and thus
a very personal experience), situated constructivism (we can know only what is real;
knowledge is grounded in the experience; the process of constructing knowledge involves
examining and understanding the experience where the process occurs), and social
constructivism (knowledge is an active process of constructing meanings socially through
language and sharing cultural practices). Despite the differences of these stances, each
constructivist approach has underlying similarities. Common to each stance is a belief that we
construct knowledge based on what we already know (children’s mind is no fabula rasa) and
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that learning is an active process of construction rather than a passive process of transmission
of knowledge.

Thus, the importance of students’ prior conceptions and knowledge and their active
involvement in the learning process is crucial for appropriate knowledge construction. A
constructivist approach for teaching and learning could be considered as a methodological
tool serving a double purpose: the decision-making about the content of the knowledge to be
taught and the design of the learning sequences and tasks (design of learning scenarios,
simulations, activities, representations, questions, help, feedback, evaluation items, meta-
learning strategies, etc.). For this purpose, data issued from three different types of analysis
should be considered:

1) Conceptual analysis of students’ prior ideas, conceptions, knowledge, skills, models of
reasoning, etc., as well as analysis of the actual scientific knowledge in the domain
under study may reveal how important is the distance between the two models of
thought, the everyday empirical and the scientific thought (Driver, 1989a, 1989b;
Martinand, 1986).

1) Epistemological analysis of the taught knowledge may identify conceptions, ideas,
models of reasoning, etc., which have been developed during the historical evolution of
scientific ideas. This study may reveal ideas that have many similarities with students’
conceptions, which are different from the scientific ones and hardly change with
teaching, sometimes functioning as ‘cognitive obstacles’ (Bachelard, 1938/1993;
Martinand, 1986).

i11) Psychological analysis of the existing and the desired cognitive structures may inform
the design of the learning tasks. The intellectual tasks should facilitate the development
of scientific thought, and more particularly, children’s intellectual evolution from
concrete operational towards abstract operational thought (Piaget, 1929/1967), the
evolution of their thought and language skills by the help of actions scaffolding them in
a ‘zone of proximal development’ (Vygotsky, 1978), and the evolution of their syncretic
thought towards categorical thought (Wallon, 1945/1989; 1970).

Those types of analysis can inform the design of the teaching strategies and tools. More
specifically, they may inform the design of the scientific content to be studied, the specific
teaching goals, which should also cope with students’ cognitive obstacles, and the specific
cognitive tasks to be undertaken during the various learning activities. The combination of
those types of analysis should lead to didactical transposition (Chevallard, 1985/1992), i.e. the
transformation of the scientist’s knowledge content in order to fit the learner’s knowledge and
conceptual needs. During construction of scientific knowledge, collaboration and
communication fosters negotiation of meaning among co-learners and the teachers, the
learners’ language is enriched, various point of views clarified and discussed, and eventual
cognitive conflict situations promote students’ conceptual change.

Thus constructivism should deal with every stage of knowledge construction, and with a
variety of learning activities, teaching materials and tools.

Constructivist technology-mediated learning

Since Seymour Papert (1980) declared that computers can be powerful mind tools for
children’s construction of knowledge, many constructivist learning theories became widely
accepted in all fields of education, including the application of technology to teaching and
learning. This interest is related to the capacity of computers to provide an interactive

environment that creates “an effective means for implementing constructivist strategies that
would be difficult to accomplish in other media” (Driscoll, 1994: 376).
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There is evidence to show that computer systems have the potential to alter the traditional
forms of teaching and learning, and serve as cognitive tools (Jonassen, 1993). Especially
multimedia educational applications present a considerable potential as cognitive tools, by
showing, proposing and giving direct evidence to the learners allowing them to see, observe,
interpret, reflect, seek for direct evidence, and link the acquired experience to prior knowledge
through animations, simulations, verbalizations, problem based scenarios, project based
learning databases, multiple representations, team-based and collaborative learning (Roblyer,
1996; Hannafin, Hill & Land, 1997; Waern, Dahlqvist & Ramberg, 2000). Thus interactive
multimedia technology could serve as a vehicle for constructive learning.

In their manifesto for a constructivist approach to technology use in higher education,
David Jonassen, Terry Mayes and Ray McAleese (1993) found that the constructivist roles of
technology in education depend on the use of various environments that represent multiple
realities, promote case-based learning with real world tasks and environments, and facilitate
collaborative knowledge construction. According to the authors, cognitive learning tools are
all those that assist learners in representing their own knowledge or alternative representations
of the external world, and computer-based applications that can function as cognitive tools
including database managers, semantic networking programs, hypertext, spreadsheets, expert
systems, and microworlds (Jonassen et al., 1993).

Though Jonassen and collaborators (1993) point out that knowledge construction cannot
be achieved with all those computer applications (for example with browsing information
systems). The process of knowledge construction would require specific instructional goals of
the learning tasks, for which properly developed cognitive schemata have been developed.
Those cognitive schemata are scientific ones, only if they have been formed and tested by use
of scientific methods and tools.

Another problem arisen is that although too many ideas have been developed and
expanded about constructivism and its relation to technology, this learning theory has not yet
influenced educational technology systems design and implementation. As Cobb (1999: 15)
stated, ‘up to now a role for constructivism has been discussed more in principle than in
practice, and claims about the kinds of knowledge it produces remain largely untested’. A
number of researchers have been aware of this problem. For example, Kunz (2004) states that
learning management systems have considerably delayed the application of constructivist
approaches to the delivery of taught knowledge. The author proposes that the next generation
of those systems should be based on principles obtained from the main practical educational
applications of the constructivist learning approaches (Kunz, 2004), such as: cognitive
apprenticeship (Collins, Brown, Newmann, 1989), collaborative knowledge building
communities (Scardamalia & Bereiter, 1994), goal-based scenarios or scenario-based design
(see e.g. Carroll, Rosson, Chin & Koenemann, 1998) to deal with complex real situations, and
constructivist learning environments based on activity theory (Engestrom, 1987; Engestrom et
al., 1999).

In fact, many educational technologies, more or less advanced ones, such as multimedia-
hypermedia applications, intelligent tutoring systems, learning management systems, artificial
intelligence and adaptive learning systems claim to support teaching and active learning. A
problem that exists with those systems is that, despite their considerable potential in
education, the majority of them tend to use more traditional pedagogical views and methods.
For example, since 1989 the Organization for Cooperation and Development in Education
(OCDE, 1989) had pointed out the lack and need for quality multimedia educational software.
Nowadays, many software packages have been produced, but their quality may not always be
as high as expected.
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In an attempt to design educational software packages, which would be accessible through
the internet, more recent advanced learning technologies such as Intelligent Tutoring Systems
(ITSs) have been developed. But ITSs seem to be more tutor-centered and instructivist than
student-centered and constructivist. In order to offer instruction, ITSs develop architectures
which are characterized by models of (Akhras, Self, 2002; Stauffer, 1996): a) the domain
knowledge which represents the expert knowledge to be learned, organized as a set of correct
production rules having a certain structure, b) the learner’s knowledge that represents the
correct and incorrect knowledge that the learner has about the domain; each new learner
requires an individualized student model; in developing the student model, the type of
knowledge (i.e. declarative, procedural) is determined, and c) the teaching knowledge, which
represents the teaching strategies used by the ITS to select tutorial activities, present them to
the learner and handle the learner’s response.

Moreover, in order to assist students by scaffolding them in learning, these systems often
develop a student model based on the learner’s typical knowledge about the domain
knowledge (e.g. novice, advanced) or her/his actions within the software (e.g. time on task,
number of trials), to subsequently offering guidance towards specific instructional targets.
Usually those targets follow traditional approaches leading the learner to the final goal
through a series of steps. This final goal is defined in terms of a specific behavior the learner
must demonstrate.

This approach does not take into account the individual learner's differences regarding
prior knowledge or present motivation. It may be effective for procedural knowledge, which
can be exhibited, but is not as effective with declarative knowledge, and higher levels of
learning (Stauffer, 1996). Thus, advanced technological platforms for instruction hardly allow
room for critical thought, active participation, operational learning and —finally- construction
of appropriate scientific knowledge.

On the contrary, constructivist approaches to learning investigate and take into account
students’ existing conceptions, ideas, conceptual needs about the knowledge domain, also
promoting the students’ active role in learning. Technology-enhanced, student-centered
learning environments organize interrelated learning themes into meaningful contexts; they
provide interactive, complementary activities that enable individuals to address unique
learning interests and needs; they study multiple levels of complexity, and deepen
understanding (Hannafin & Land, 1997).

As a consequence, constructivist views may lead to specific architectures of ITSs. For
example Akhras and Self (2002) proposed a constructivist architecture of student-centered
ITSs and emphasized different values from the traditional ITSs, in terms of knowledge
representation, reasoning, and decision-making capabilities of the system. However, the
authors illustrate their position by using a rather irrelevant example (making of salad), which
has been criticized by other researchers (see e.g. Azevedo, 2002). Azevedo (2002) supported a
quite different position that intelligent and adaptive learning environments can be used as
meta-cognitive tools to foster self-regulating learning, and thus enhance learning. Young,
DePalma and Garrett (2002) also criticized the position of Akhras and Self (2002), and
maintained that computers should incorporate factors not only from the individual, but also
constraints from the environment in her/his current situation. Despite the different views about
the architecture of advanced computer systems, student-centered constructivist learning
environments are generally considered as powerful technology—enhanced systems which can
act as cognitive tools and foster active learning, critical thinking and higher-order skills
(Jonassen, 1993; Duffy & Cunningham, 1996; Hannafin & Land, 1997; Wilson, 1998;
Hedberg et al., 2002; Kunz, 2004).

Moreover, a complementary relationship appears to exist between computer technologies
and constructivism, the implementation of each one benefiting the other, as the focus of both
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constructivism and technology are on the creation of new learning environments. A review of
the literature on the implementation of computer technology in the classroom revealed that the
connection between technology and constructivism lays on considering technological means
as cognitive tools, which are able to foster higher order cognitive skills, when they are used by
teachers having new roles within technology enhanced environments (Nanjappa & Grant,
2003).

Thus, bringing constructivist principles into the classroom has implications for the
learning environment, as well as teachers’ and students’ roles. The idea of the learning
environment fits better with the idea of learning as a process of knowledge or meaning
construction, which occurs by the help of multiple and continuous interactions between the
person who learns and the means and persons of her/his environment (Perkins, 1998).
According to Wilson (1998: 5) a learning environment is ‘a place where the learners may
work together and support each other as they use a variety of tools and information resources
in their guided pursuit of learning goals and problem solving activities’. The constructivist
view of learning emphasizes students’ active involvement in the learning activities,
collaboration among them and students’ interactions with a variety of information resources,
in order to construct meaning through experimentation, acquisition of empirical experience
and appropriate pedagogical guidance (Edelson, Pea & Gomez, 1998). The innovative use of
computers in the classroom leads to important changes of the traditional roles of all the
partners involved in the teaching and learning process. Within a new constructivist-
collaborative learning environment students are no more patient receivers of knowledge, but
active and responsible partners of the construction of their own knowledge, working either in
small groups -or individually. Teachers are no more the unique owners and emitters of
information and knowledge, but conceivers and designers of students’ learning activities, and
students’ guides and assistants in the learning process.

It is evident that the simple presence of computers in the classroom could not result in
such radical changes concerning teachers’ and students’ roles and teaching methods.
Teachers’ prior practices and routines influence changes teachers make in their classroom to
accommodate technology. In fact, teachers tend to modify the technology to fit their teaching
styles rather than modify their teaching style (Miller & Olson, 1994). A possible solution to
this situation would be the participation of teachers in appropriate education and training
programs aiming at promoting the development of innovative and constructivist teaching
strategies with the use of ICT (Sanholtz, Ringstaff & Dwyer, 1996). Such training programs
should assist and observe teachers in their own classroom, as we know too little about
computer activities in the classroom and we need to understand the reality of ICT use in the
educational context (Hinostroza, Rehbein, Mellar & Preston, 2000).

A CONSTRUCTIVIST DESIGN AND EVALUATION APPROACH BASED ON
RESEARCH IN STUDENTS’ IDEAS

Within the social constructivist framework, research in students’ initial ideas, conceptions,
conceptual difficulties and needs constitutes an essential dimension which allows the
collection of data concerning the students’ initial conceptual state and its evolution over time.
Research may also allow studying the contribution of specific teaching strategies in students’
conceptual change.

We propose a research-based approach for the design, implementation and evaluation of
constructivist educational software environments in three stages: research into students’
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conceptions, and conceptual needs, design of the software, and implementation and evaluation
of it. More specifically, the three stages of this approach are the following:

e Research into students’ ideas and analysis of their conceptual needs

The research in the first stage aims at investigating and studying students’ initial empirical
conceptions about the knowledge domain under study. Phenomenographic approaches
(Marton, 1981, 1986) and methods such as personal interviews, written questionnaires,
thinking aloud protocols, drawings tasks, etc. can be used to explore students’ existing
conceptions and conceptual difficulties and needs at the initial stage of software development.
Research with representative sample of students may provide with data useful also in case that
the students that are going to use the software are different from the initial sample.

This process differs to some extend from what is already done as ‘requirements gathering’
phase in current educational software development. As Carroll and collaborators (1998) state,
use cases (specify sets of possible event traces but do not describe user experiences and
motivations; cooperative design scenarios are used to characterize work flow and breakdowns
and “are used as conversational props in user-developer workshops, but are not cognitively
articulated (in terms of user goals, expectations, and reactions) and are not taken as scoping
contexts for design rationale” (Carroll et al., 1998: 1157). In the scenario-based approach to
requirements development by Carroll et al. (1998), the ‘design team’ consists of middle
school and high school teachers, human-computer interaction specialists and software
technologists. Ethnographic methods are used to collect and analyze data from real classrooms
and laboratory activities in order to design and develop scenario-based software relative to a
virtual science laboratory. In this approach, students’ existing ideas, conceptions, conceptual
difficulties and needs are not investigated nor taken into account in the design process,
although many important students’ alternative conceptions may exist relative to the studied
science topics.

Also, this first step of the proposed research-based approach differs significantly from
instructional design in that it stresses the exact characteristics of the learners and the learning
goals. For example, Liu & Johnson (2003) propose a new approach to design technology
systems based on instructional design principles (Reigeluth, 1983/2002; Smith & Ragan,
1993). In this approach an effort is made to integrate and analyze all the factors that may play
a significant role in the pedagogical process. This three-dimensional approach includes
information, technology and instructional design. Regarding the latter, four major phases are
viewed and crucial factors in the first Planning Instruction phase are the analysis of “content,
learners and tasks” (Liu, Johnson, 2003: 1011). Though, the subsequent described analysis
does not make reference to students’ prior ideas as a crucial factor to analyzing and decision-
making of learning content, tasks, technologies, which are afterwards proposed.

In addition, design methods adopting the activity theory are often focused on factors
relative to Human-Computer Interaction (Nardi, 1996) or can investigate the implementation
of ICT 1n real school settings (Romeo & Walker, 2002), without focusing on students’ ideas.
So the usual design methods do proceed to requirements of teaching, yet without analyzing
students’ thought and conceptual difficulties.

e Design

The second stage of the method includes the design and development of the software on
the basis of the results issued from the initial research concerning students’ empirical ideas,
conceptual difficulties and needs. The analysis of research data may serve as a guide for the
selection of both the content to be taught and the learning tasks to be proposed. A step-by-step
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design of the software aiming to help students change their alternative conceptions and
overcome their conceptual difficulties may result in the creation of a constructivist-based
electronic tool characterized by a number of features (Jonassen, 1994). More specifically, the
software should provide:

e proper content, after analysis of students’ conceptions and needs, as a result of
didactical transpositions (Chevallard, 1985/92),

e construction of operational content -and context- dependent knowledge,

e multiple linked representations of the complex reality,

e simulations of ‘real’ situations (Brown, Collins & Duguid, 1989), and authentic tasks
in meaningful contexts (Roth, 1995),

e case-based learning, problem-solving situations, thoughtful reflection on experience,

e proper feedback and guidance to confront students’ alternative ideas,

e opportunities for collaboration, communication and social negotiation of meaning
among learners,

e representations, symbols, language and tasks promoting equity of students of both
genders and belonging to various socioeconomic and cultural environments
(Solomonidou, 2001/2007).

Sometimes, it is necessary to assign a number of ‘aims-obstacles’ for the software
pedagogical design, especially of science content. The software should provide students with
many opportunities to express and evaluate their personal ideas and lead them to ‘cognitive
conflict’ situations, in order to provoke conceptual change and facilitate construction of
scientific knowledge. Formative evaluation of the software with a small number of students
and teachers may provide elements regarding the ease of its use, and appropriateness of the
software’s interface, knowledge content and learning process.

This second step of the proposed approach differs from most well known models of
designing distance education and e-learning programs, which are oriented to the delivery of
rules and processes, do not adopt contemporary educational views and aim at the transmission
of knowledge (Pantano-Rokou, 2005).

e Evaluation and implementation

A third stage of the approach is finally conducted aiming at the summative evaluation of
the software after its use in class conditions and its implementation in real classroom settings.
Guiding lines may again be students’ ideas, conceptions, eventual conceptual change, and
learning with understanding. Also, teachers’ opinions about the effectiveness of the software’s
use in teaching should be included in this stage. Post-test written questionnaires and personal
interviews with students and teachers may be used to select data for the evaluation of the
learning outcomes, and the software’s summative evaluation.

The proposed method seems to be a quite complex task, demanding the collaboration of
designers, researchers, and teachers. It would be rare for one single person to integrate all
those roles. Therefore, teamwork is necessary between various persons who may have distinct
roles in each stage.

e During the first stage of initial research, the researcher has the predominant role
assisted by the teacher and the designer in investigating and studying students’
empirical conceptions, as well as in analyzing the didactical transformations to define
the software’s content.
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e In the second stage, the designer plays a crucial role in designing the computer
environment (i.e. simulations, visualizations, interface) and is assisted by the
researcher and the teacher in the design of the pedagogical material to be included in
the software (i.e. what kind of activities, tasks, working sheets, questions, feedback,
evaluation items,...).

e In the third stage, the teacher takes charge of the pedagogical situation, as s/he
organizes the new ICT learning environment to implement the new pedagogical tool.
In this stage, the researcher is involved in designing and conducting the research and
study students’ final conceptions and learning outcomes. The designer focuses on
rather technical aspects and aspects regarding the interaction of students with the
software they used it. The gathering and study of the research data leads to the
summative evaluation of the software.

The novelty of our approach is that all the stages of the usual approach, which has:
analysis>design>implementation>evaluation, the students’ conceptions, ideas and conceptual
needs are the guiding line. Also in our approach, besides the usual persons involved, that is:
users/learners, domain experts, designers and programmers, content education researchers are
actively involved in investigating and analyzing the students’ conceptual state regarding the
content of learning in every stage. Thus in the initial research and analysis stage, the design
stage and the implementation and evaluation stage not only the usual specialists, but also
content education specialists are involved.

Diagram 1 summarizes the research-based approach to the constructivist design,
evaluation and implementation of educational software. It outlines the main and assistive roles
of the researcher, the designer and the teacher, as well as the main tasks in every stage of
research.
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Diagram 1. An approach to constructivist design, evaluation and implementation of

educational software based on research in students ideas

Stages Roles Tasks
1* : research into Researcher Investigation and study of:
students’ ideas
e students’ initial ideas
e conceptual difficulties
e conceptual needs
research into and . .
. ] Analysis of content and assignment
analvcic of stiident<’ Teacher Designer
2" : design Designer Design of the software’s:

design, development
and formative
evaluation of the

Researcher Teacher

e content (according to students’
existing ideas)

e process (simulations, learnung
scenarios, tasks, feedback, etc.)

l

l

e interface

3": evaluation

implementation and
summative evaluation

of the software

Teacher Researcher

e Teaching with the software in
class settings.

e Research on students’ final ideas
and conceptual change, as well as
of teachers’ opinions.

e Software summative evaluation
after analysis of research data.

Oren | Edacation

16




Open Education - The Journal for Open and Distance Education and Educational Technology
Volume 5, Number 1, 2009 © Open Education ISSN: 1791-9312

EXAMPLES OF CONSTRUCTIVIST EDUCATIONAL SOFTWARE

In order to illustrate the described research approach, two representative examples of
constructivist interactive multimedia educational software with science content designed and
evaluated in Greece are presented.

1% example: “Interaction between Objects”"

The software “Interactions between Objects” aims to support effective teaching and
learning regarding Newton’s 3™ law and Newtonian Dynamics. The reason to proceed to the
creation of this educational package was the significant number and persistence of students’
alternative ideas about this science area revealed by a large amount of research studies, and
the insufficient emphasis usually science teaching gives in students’ ideas regarding Newton’s
third law (Viennot, 1979). In order to design and evaluate this software an extended research
has been conducted involving science education researchers, designers, programmers,
students and teachers in the three stages.

The research in the first stage investigated Greek students’ initial ideas about the concept
of interaction between objects with 10 clinical-type personal interviews (Solomonidou &
Kolokotronis, 2001), pre-test questionnaires answered by 451 students, and finally personal
interviews with another 26 students of the above sample. The results showed an important
divergence (about 70%) between students’ empirical ideas and the relevant scientific views
and also differentiations concerning students’ answers associated with gender, age, school,
and area of residence.

The second stage included the design and development of the software on the basis of
students’ empirical ideas. In order to help students change their initial empirical conceptions
into scientific ones, the software simulates real everyday life situations of interaction between
objects and models those situations according to the method of extended figures first
introduced by Viennot (1979). A powerful feature of the software student is ‘run-my-model’
processes (Raghavan & Glaser, 1995), as it allows the student to create her/his own model of
reality according to her/his ideas and then activate this personal model through an appropriate
simulation (in Figure 1 an example is shown). Then the comparison of the student’s personal
model to the scientific one may eventually lead her/him to conceptual change and construction
of scientific views (the software design is described in Kolokotronis & Solomonidou, 2003).
The second stage also included a small-scale research for the software’s formative evaluation
with the help of 8 students and 15 teachers. The students were videotaped while they were
working with the software and then participated in personal interviews. The teachers worked
with the software and then filled in an evaluation questionnaire. The analysis of the data
showed that the software’s interface, experiments and tasks were especially attractive to the
students, and also contributed to their conceptual change. The teachers evaluated the software
as “very good’ and made comments regarding aspects of its design, which contributed to its
improvement.

In the third stage of research, the software has been implemented in 13 primary and
secondary school classes and used in teaching interventions with 226 students. Data have been
collected and analyzed in order to perform a summative evaluation of the software. More
particularly, the teachers filled in a “diary” in order to report on the attitude and the reactions
during teaching of both the whole class and a small group of 2-3 students. Two weeks after
teaching, the 226 students answered a post-test written questionnaire similar to the pre-test
one. The study of the teachers’ reports revealed that the students’ attention, active
participation and collaboration were significantly more important compared to traditional

17



Open Education - The Journal for Open and Distance Education and Educational Technology
Volume 5, Number 1, 2009 © Open Education ISSN: 1791-9312

teaching (Solomonidou & Kolokotronis, 2004). Also, the comparison of the students’ answers
to the pre- and the post- test questionnaire showed that the percentages of students’ incorrect
answers had substantially decreased (from 60% to 90%), and that the initial differences
associated with gender, age and area of residence have diminished.

Figure 1. “Interactions between Objects”: the driver starts moving backward while
trying to move his car forward (‘run my model’)

2" example: “M.A. TH.L.LM.A.”*

“M.A.TH.LM.A.” is a highly interactive multimedia educational software package aiming
to help students construct multiple linked representations and foster conceptual understanding
in several science topics (free fall phenomenon in mechanics, geometric optics, heat and
temperature, electric circuits, molecules and atoms). The design of the software was based on
the study of science education literature concerning students’ conceptions and difficulties
about the thematic areas developed. For example the literature reviews on students’ ideas
about the free fall phenomenon (Driver et al., 1994) served to the design of the thematic unit
‘Mechanics’. In this unit the student can study the free fall phenomenon by running
simulations either of natural environments (on the earth’s or the moon’s surface), or
alternative worlds (earth without atmosphere). The falling of an object is studied by tracking
the objects” motion, showing a dynamic model of the fall, and dynamic graphs of the
evolution in time of vector entities.

The ‘Reflection-refraction’ unit has been developed on the basis of students’ various
alternative ideas about light (Driver et al., 1985). This unit simulates a Geometric Optics
laboratory where the student is engaged in problem solving activities, such as predicting the
result of an experiment related to linear diffusion of light, shadows formation, reflection and
refraction, synthesis of color light beams, and observe a highly dynamic and interactive
geometric model of the situation under study. S/he can also enjoy a game with little mirrors
and diamonds (Solomonidou et al., 2000).

Concerning Molecules and Atoms, an amount of research studies revealed students’
alternative conceptions about the particulate nature of matter and their idea of matter as a
continuous and static medium (Stavridou, 1995). In order to overcome students’ confusion
between scientific view of matter’s structure and their conception as deriving from everyday
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experience, the unit ‘Heat and Temperature’ has been developed in order to promote
modelization of appropriate phenomena in the microscopic level. Apart from students’
difficulties about the particulate nature of matter, this unit aims at coping with their alternative
ideas concerning heat and temperature. The learning environment of this unit simulates a
science laboratory, where students are engaged in experiments related to the thermal
expansion of solid, liquid or gaseous materials, and to the change of water from solid to liquid
and then to gaseous state, and subsequently are introduced to the microscopic models of
matter through appropriate modelization tasks (Stavridou, 1995). The student interacts with
simulations of several phenomena while the screen may display both a simulation of the
relevant experiment in microscopic level and a dynamic graph of the temperature change
(Stavridou et al., 2000). Figure 2 shows a screen referring to thermal expansion of a liquid: the
left window shows the particles’ motion when temperature increases, the central window
shows a dynamic graph of the volume change as temperature increases, next the experimental
set is shown and on the right there are relevant questions and tasks, aiming to enhance
conceptual understanding.

" FEPTEE:

| BX
Figure 2: “M.A.TH.LM.A.”: Study of thermal expansion of a liquid

Regarding Electricity, students’ alternative conceptions related to electric current (Driver
et al.,, 1985) have been taken into account. The environment here simulates a laboratory
providing the students with materials and appliances to allow them get actively involved in
experiments in which they manipulate elements and values of entities of electric circuits, and
also dynamic simulations of those circuits in microscopic level, in order to help them
understand basic electricity concepts (Samarakou et al., 2000).

During the design and development of the software, this was constantly tested in a large
Greek secondary school (a science teacher of this school was a member of our design team).
The results of the tests during the software’s formative evaluation were positive, and the
teachers’ and students’ comments were utilized in order to improve it. After its completion,
“M.A.TH.LM.A.” has been presented to teachers during a number of conferences and
seminars and implemented in several schools. After its use it has been evaluated with a
written questionnaire answered by a number of secondary and primary teachers. Those
teachers reported that the software: a) is a highly interactive and user-friendly one with a
pleasant interface and simulations of various experiments, b) improves the learning outcomes
in every unit it is used, c) contains simulations which promote conceptual understanding, d)
“it constitutes a very good learning tool”, and e) helped both the teachers to save time in
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experimentation, and the students to improve their attitude toward science, as well as to assure
their active involvement in teaching.

Conclusion

The paper proposes a constructivist approach to the design, implementation and evaluation
of multimedia educational software. Central to this constructivist approach is the idea that
students’ existing ideas and conceptions play a crucial role in learning. Many advanced
computer-learning systems do not take this assumption into account, and tend to use more
traditional pedagogical views of knowledge transmission. The need for the creation of
constructivist computer systems has been discussed, as well as the importance of a
constructivist-collaborative learning environment to foster students’ conceptual understanding
(Wilson, 1998; Perkins, 1998). Due to their specific interactive features computers are
considered as powerful mind tools or cognitive tools (Papert, 1980; Jonassen, 1993; Dufty,
Cunningham, 1996), which can promote operational and active learning, and they can
implement constructivist strategies that would be difficult to accomplish in other media
(Driscoll, 1994).

In order to illustrate the proposed research method, two examples of Greek educational
multimedia software with science content were briefly presented, and more specifically,
“Interactions between Objects” aiming at to promoting construction of scientific knowledge in
the area of Newton’s 3™ law and Newtonian Dynamics, and “M.A. TH.LM.A.”, aiming at
helping students construct multiple linked representations and conceptual understanding in
several physics areas.

But a problem that exists is that attempts like the ones described in this paper tend to
remain restricted to their local context with few chances for broader dissemination. As Kunz
(2004) pointed out, many of the advanced systems are commercially available, while others
are in-house products developed mainly by groups of researchers, more often working at
universities or other institutions. The former are well known, accessible and usable via the
Internet, whereas the latter are not well known to the large public. Educational software
packages inspired by constructivist views have not been widely spread distributed. The
position of this paper is that constructivist theory and research into students’ ideas and
conceptual evolution should inform on more extensive scale both the design of educational
software packages and their implementation in schools and evaluation. In addition, the
presented approach proposes a broader collaboration of several specialists coming from
different science areas, in order to improve the teaching process and learning outcomes. An
important perspective of this work would be the appropriate —technical- design which would
permit constructivist educational software packages to be introduced in the web, in order to
serve as useful distance and open learning tools for a larger number of students, teachers,
practitioners and researchers.

NOTES

! The software “Interactions between Objects” has been designed by the author in collaboration with Dr D.
Kolokotronis, developed at the Educational Technologies and Software Design Laboratory (University of
Thessaly, Greece), and evaluated by Dr Kolokotronis during his doctoral thesis elaboration at the University of
Thessaly (1999-2002).

> The software ‘M.A.THIM.A.” was designed and developed by a group of researchers coordinated by
Associate Professor M. Grigoriadou (University of Athens). The project was financed (1998-1999) by the
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Greek Ministry of Education (project “Reformulation and Innovation of the Curricula in Science through
Production of Instructional Material” - EPEAEK, E22), and supported by the Pedagogical Institute.
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Abstract

This article examines the origin and impact of adult learners’ emotions in the context of a
distance learning program at the Open University of Cyprus. A range of methods for
accessing emotions related to online learning is used, such as emotion diaries, semi-structured
interviews, and email messages. The study highlights the multiple directions adult learners’
emotions can take and the significance of learners’ interpretations of their emotions in relation
to the learning methodology. The issues of social and emotional communication and contact
emerge as critical in the exploration of adult learners’ emotions in the context of online
learning. In particular, the study shows how adult learners’ emotions in online learning are
manifest and expressed in ambivalent ways, that is, how both positive and negative emotions
co-exist and form particular emotional climates that influence adults’ learning experiences
throughout the course. Analyzing the data from this study confirms findings from other recent
research that in order to decrease negative emotions associated with online — distance learning
methodology, the learners must familiarise themselves with the technology at hand, enhance
quality communication with fellow learners and instructors as well as become well-organised
and manage their time effectively. In addition, the programme must be well-organised and the
instructors must facilitate the learners’ needs in a timely and organised manner. All in all, the
current study shows that there is a lot to be gained from further considering how adult learners
talk about their emotions as they learn how to become online learners.

Hepiinyn

H mapovoa épguva peretd to porAo TV GLVOIGONUATOV T®V GUUUETEXOVTOV POITNTAOV GE VO
LETATTUYIOKA TTpoypdppate omovddv Tov Avotktol Ilavemotnuiov Korpov katd tov tpdto
1pOvo Aertovpyiog tovg. Ewdwkotepa, agloloyeiton 1 eumepio g €€ anootdoems eKmoidgevong
péco omd To GLVALIGHNUATO TOV EOITNTAOV, OTWG OVTA OTOTLTMOVOVTIOL GE GLVEVIELEELS,
unviaio nuepoAdyle cvvausOnudtov kot miektpovikd pnvopata. To omoteléopoto TG
EPELVOG EMOTULOIVOLY TNV TOAAATAOTNTO TOV TTEdiMV 0T OToio UTOPOLY TO. GuVOLGOHT LT
va ektafovv, Kafdg Kot T1 GToudoOTNTA TOV EPUNVELDY TOL AT0dId0VV Ol POITNTEG GE GYECN
pe  ovykekpuévn pebodoroyio pdbnong. To InTHoTo KOWVOVIKAG KOl GUVOLGONUOTIKNG
EMKOIVOVIOG KOU ETOPNG OVOOEIKVOOVTOL ®OC KPIoIUNG onuociog otn OlEPELVNOT TV
ocuvaeOnuatov yoo Ty eumepio g €& amootdoemg padnong. I'evikd, ta gvprpoata g
gpeuvag NG vooTNPilovy OTL 1] OGOV TO SLVATO GLVTOUOTEPT| EE0KEIMOT TOV GTOVOUCTMOV
pe v &£ omootdoewg pebodoroyie, M evioyvom NG MOWOTIKNG EMKOWOVIOG WHE TOVG
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CLUPOITNTEG KOl TOVG KaBNYNTES KOl 0 KATAAANAOG TPOYPOUUOTIOUOS KOl CWOTH dloyeipion
oV ¥POVOL, VOl TAPAYOVTEG TOV GLVTEAOVV GTN UEIWON TOV OPVNTIKOV GuVOIGOUdTmy.

AéEarc-Khewdowa:  oovaiocOnuora, diadiktooxn-e£  amootaoews EKTOIOEVOY,  EKTOLOELON
evniikwv, épevva opaong, Kompog

Ewayoym

Av xou mn dvvopikn Tov cuvacsOnudtov eivor Atydtepo gp@ovig oty €€ amooTtdoemg
EKTOIOEVOT GLYKPITIKE PE TN GLUPATIKY EKTAIOELTIKY Oladikacia, 1 debvng PiAoypapio
&xel mpdoata acyoindel pe to poro kot ™ onuocio toug (Jones & Issroff, 2005; O’ Regan,
2003; Rovai & Wighting, 2005). Ot mnyég mpoéievong kot «dMuovpyiogy Tov
cuvaeOnuatov Kafdg Kot 1 ETIOPACT] TOVG, ATOTEAOVV TOV TVPNVO TNG TAPOVGOS EPELVAG, M
omoia. eotialetor 010 POAO KOl TN GLUPOAN T®V GLVAUGONUATOV TOV GTOVONCTAOV GTO
TAOLG10 TG OLOOTKTVAKNG — £E AMOGTAGEMS EKTOIOEVONC.

[T ocvykekpéva, oKomdg TG EPELVOS AVTNG Eival Vo EVIOTIGEL «yeveahoyies» TV
cuvaloONUOTIKOV PBlOopdTov eVNAIKOV 6TOVO0GT®V TOL GUUUETEIYOV GE VO UETOTTUYIOKA
npoypappate, «Awoiknon Movadwv Yyesiocy kot «Zmovdég omnv Exmaidevon», to omoio
npoceépovtay pe v uéBodo g €€ amootdcemg ekmaidevong oto Avowktd Ilavemomuo
Kompov katd 1t owbpkelo tov axadnpaikod €tovg 2006-07. H Beswpntiky) Pdon wor M
HeBOSOAOYIKT] TPOCEYYIOT TV  «YEVEAAOYI®V cuvoicOnudtwvy £&xovv oavortuybel oe
TPOTYOVUEVES GYETIKEG LEAETES Y1 TO POAO T®V GLVOICONUATOV 6TV ekmaidevon (Zembylas
2002, 2004, 2005). Ewikdtepa, 660 1 Bewpntikny Pdon 660 kot 11 peBodoroyikr| mpocéyyion
EMKEVTIPOVOVTAL 0PEVOC GTO cuvolsOnuatikd Adyo (emotion discourse) Kot AQETEPOV GTO
poAo mov dadpapatiCovv to cuvaicOnuata ot pddnon Tov cmovdAcT®V, KaOMg Kot TIG
aAlayég mov veiotovior avtd To. cuvolsOnuato pe TV TApodo Tov ypdvov. Emopévog, N
EPELVOL QT OTOTLIIMVEL KO OVOAVEL TO GLVOLGOMNUATIKO ADY0 TV EVNATKOV GTOVOUGTOV
oto mhaicwo ¢ €€ amootdcewg UdOnong kot depeuvd TOLG TPOTOVS WE TOVS OTOIOVG
petomAdfovtal avtég ol cuvoucHNUATIKEG eUmEIpiec KoL Ol OIOKLUAVGELS TOLG KOTO TN
dupkela Tov mpoypdupatog ennpedlovtog ) pabnon. To kevipikd epdtnpa mov kabodnyet
mv épevva ot givor to axoiovBo: [Mown Oetikd ko apvnTikd cvvoucsOnuotikd Propato
oyetilovron pe T dadikTvaKN - €€ amootTacemg udbnon;

Y10 keipevo mov akoAovbel, mopovcidletal apyikd 1 €pguva Kol 1 CNUacio TV
cuvaloOnuatov otn SdIKTLOKN-e§ amOoTAGE®MG HAONoN Kot OTn CLVEXEW, TO EOIKO
mAaiclo péoa 6to omoio oYedIoTNKE Kol LVAOTOWONKe M cvykekpuévn épevva. Emetta,
KOTOYPAQOVTOL KOl OVOADOVTOL TO ELPTHOTO KOl GTO TEAOG GLENTOVVTOL Ol EMATAOCELS Y10, TN
Jwdiktvokn- €€ amootdoems OwackaAio kot pddnon. Ta evpiuata g Epevvog
gumiovtiCouv Vv NoN vrdpyovoa yvodorn otn debv PiAoypagia oyeTKd pe TO TAOG Ol
ocvvacOnuotikég  eumelpieg evniikov omovdact®v emnpedlovv TV € OMOCTAGEWMG
dwaokoAla Kou T padnom. Ze emippowon TV TOALAPIOU®V  OVOQOP®V, Ol OTOIES
avayvopilovy v ToAlamAdTTO POA®Y KOl EVOLVOV TOV EVNATK®OV ToL TapokoAovBodv €&
OMOGTACEMG TPOYPAUUATO, OVT] 1 £PELVO LTOYPOUUILEL TNV OVAYKN- GE TEPUITAOGELS
oxedlaGHoL evog €€ amootdoemg padnolakod meptPdAlovtog- va Aapfdvovtol vedyn ot
CLVOLCONUOTIKES TEPITAOKES TV OLUPOPETIKAOV POAW®V, VTOYPEDNCEMV Kol ELOLVAOV TOV &V
SVVALEL GTTOVOOCTAOV.

H "Epgvva kor 1 Enpocio tov ZvvoeOnpatov ot Awdiktookny- &€ Amootdosmg
MaOnon
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H onuocio tov cuovaicOnudtov kot o1 EMATOGES TOVG OTN OOIKTLOKN - €&
AmOCTACEMS Ladnon éxel emonpuaviel kol avayvoplotel oe apKeTES LEAETEG TOV TPOGPATOV
nmoaperBovtog (McFadden, 2005, 2007; O’Regan, 2003; Wosnitza & Volet, (2005). To
cuvaicOnuo ¢ Kowmvikng mapovciog (social presence), yio mapddetypa, €xet Ppedel amod
OYETIKEG MEAETEG OTL GLVOEETAL PE TOVS GLVOLGONUATIKOVS TOPAyovTEG TOV EMNPEALOVY TN
pnéonon (Jones & Issroff, 2005; Richardson & Swan, 2003; Rourke et al, 1999; Rovai &
Wighting, 2005; Swan & Shih, 2005). O Wegerif (1998) pog minpogopetl mmg | pdbnon pécw
TOV O1OIKTOOL gumodiletal AOy®m cvvoisOnudtov eofov kat anoéévmong, eved o Ng (2001)
AVOQEPEL TIG EMTTAOGELS TOV AyYXOVG KOTA TN OPKELD TG EMKOVOVIOG HEGH SLOOIKTHOL Kol
ELONYEITOL TNV OVAYKT Y10 VEEG HOPPES KOWVOVIKOTNTOG KOl EMKOWVOVIONK®OV 0£E0THTOV, TIC
omoieg amottel 1 ddiktvokn - €& amootdoews emikowvmvia. Ot Martinez (2001) ko Hailo
(2004) mpoypateboviol TIG EMMTAOCEL; CLVUICOMUATIKOV KOl KOWOVIK®OV TPoyOVI®V, TOL
QEPEL T OLOIKTLOKY] LABNGN 6T0 GYedaco TG €€ amootdoemg Lddnong.

[Ipoopata, mpayuatomomOnKav peAéteg yia tn dtadktvokn — €€ anootdoemc pddnon
ot omoieg eotidlovrol €W0Kd oto. cuvarsHnuata Tov exkmadevopévey. Ot Hara kor Kling
(2003), kaBwg emiong kot ot Rovai ka1t Wighting (2005) éyovv efetdoet ) onuocio twv
cuvasOnuatov amo&évaons mov Pudvouy ot pabntég katd tn dbpkeln naddnong Pécm Tov
SdKTHOLV Kot JomicTwoov TG TETOWL €idovg ovvasOnuato ennpedlovv 1660 TO
cuvaicOnua g KOwmVIKNG mapovsiag, 060 kot T pabnon ovt) kabovti. Ov Allan kot
Lawless (2003) emkevipodvovtal ota cuvoucOnuota dyyovg mov TPoEPYovIoL omd TNV
emKowvmvia HEcm tov d1adkTdov, evd ot Conrad (2002) kar O’ Regan (2003) vroostpilovv
oG 1 OOIKTLOKT - €& amootdoems padnon onovpyet onuaviikd Betikd (evBovolaopog,
TEPNOAVIR), AALG Kot apynTikd (Gyyos, @OPog) cuvaisOnuata, to onoia €ite gvicyvouvy, gite
eumodilovv M Owdikacio OwaokaAiog kor pdOnong oe éva ddiktvokd padnclokd
nepPdAlov. Or Wosnitza kot Volet (2005) xou Jérvenoja ko Jarveld (2005) e€etdlovv Tig
oTieg, T OOKVUAVOT KOl TNV EMIOPOAOT] TOV GCLVOICHNUOTIKOV EUTEPIOV TOV UodNTOV 6TO
TAOIG10 TG SLdIKTLAKN G- €€ amooTdoems Lddnong kot vroypapupilovv v tpoéievon oAl
Kol TIC TOAAOMAEG KotevBhvoelg mov umopodv vo mapovv to cuvaicOnuarta. TEAog, ot
MacFadden (2005, 2007) wot ot MacFadden kot ovvepydreg (2005) mpoteivouv €va
EMOIKOOOUNTIKO  HOVTEAD OlOIKTLOKNG- €5 omooTtdce®ws padnong, tomobetdviog To
cuvacOnuota  oto  emikevipo, Paciloépevol oty vmdBeon OTL N AVAYVOPIOT TGV
cLVUGONUATOV amoTELEL CTULAVTIKO TOPAEYOVTO SIELVKOAVLVONG TV LAONCLIK®OV GTOYMV.

Ov meplocoOtepeg amd TG mpoavapepBeiceg HEAETEG €YOLV  YPNOLUOTOUCEL
dpopetikég pebodoovg mpocéyyong tov cvvoisOnuatov. [Hopdho mov ot péBodor avtég
&xovv oyedlaotel Yo va e£eTAoOVY YVOOTIKES KLplmg O106TAGES TG dtadikaciog pddnong,
YPNOWLOTOOVVTOL EMIONG Yol TN UEAETN) GLVOICONUATOV GYETIKMOV UE TN OOOIKTLOKY - €§
anoctdoemc pddnon (Woznitza & Volet, 2005). Ot uéBodot mov ypnoomolovvTot ToKIAoLvV:
amod PETPA AMOTVTMONG oTlypdtunv (snapshot-type), epotuoatordylo Pabpovounpévng
KMpoakog, pétpa diéyepong pvnung (stimulated recall), péypt avdAvon mol0TIKNG TPOGEYYIoNG
(qualitative approach), 6mwg ivar ot cGuvevtenEelg, ol mapaTNPNOELS (KIVICEDV TPOGHTOV
KATA TN OPKELN TNG EMKOWVMOVIOG) KOl 01 OVOADGELS TEPLEXOUEVOL POCIGUEVES GE KEIEVQ KOl
CLVOLCOMNUOTIKES KOTAYPOPES.

Q)¢ eni 10 TAeloTOV, O1 TTO TTAVE® UEAETEG YPNOUYLOTOLOVV SAPOPETIKOVS GLVOVAGHOVG
TOCOTIKAV, Kupiwg, HefOdwv kot eotidlovtol €iTe€ OTNV OTOUIKY] €1TE OTNV KOWMOVIKY
(opodikn)) OadIKTLOKY - €& amooTACEMG HABNGY, €V Ol TOWOTIKEG TPOCEYYIGES TMV
cuvaloONUOTIKOV Plopdtov Tov pHodnT®v ypNeILoTolovvIol oavioTepa (dedOUEVOV TOV
TPOKTIKOV SVOKOAMMY KOl TOL YpOVOL TOL Omouteitanl Yo Tn GLAAOYN dedopévov). 210
TAOUG10 TOV GTOYWV TNG TOPOVGOG OLEPELVNONG, Ol OTTO101 GYETILOVTOL [LE TNV KOTAYPUPT TNG
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eEEMENC TOV CLVALGONUATIKOV EUTEPIOV EVIMK®V CTOVJOCTOV KOTE TN OAPKELD €VOG
§tovg, M £€peuva AKOAOLOEL TNV TOOTIKN TPOGEYYIoN KOl GLYKEKPUUEVE Ogpeldvetan
(emotporoykd) ot yevearoyikr] péBodo tov Foucault (1983a, 1983b, 1984). H pébodog
aUT TPOTEIVEL £€vav  EVOALOKTIKO TPOMO KOTOVONGONG TOV cLVOUCONUATOV Kot NG
SOIKTLOKTNG - €€ AMOGTACEWMS HABNONG, LVIOGTNPILOVTOC TS 1 SNUOVPYIN YEVEAAOYLOV TV
cuvasOnuatov plyvel @G 6TOV TPOTO LE TOV OO0 TO CLVULGONUOTO «KATOCKEVALOVTOL)
Kol ovorapioTovTol ot SdKosion TNG SOOIKTLOKNG- €5 amooTdcems nadnong (Zembylas,
2002, 2004, 2005).

Ievikd, 1 yevearoyia etvon pia péBodog n omoia epevva g ypnoyLonoteital o Adyog,
Tt pOAO Stadpopatilel oV Kowwvio Kot Twg 0 AdyoG avtdg aAAdlel. Xvykekpiuéva, ot
YEVEAAOYIEG CLVALGONUATOV TOV EVIAMK®OV GTOVOAGTMOV TEPLYPAPOLY YEYOVOTO, OVTIKEIEVQ,
TPOGOTO Kol TOG ovTd oyetiCovian 1 dev oyetilovion pe to. cvvaloOnuotikd Puopoto o€
oYéoN HE TO «EY®» (OTOUIKY] TPAYUATIKOTNTA), TOVG «AAAOVSY (KOW®VIKY OAANAETIOpOCT))
KO TNV EKTOOEVTIKT] TOALTIKT] KO KOVATOVPA YEVIKOTEPO (KOWVOVIKOTOMTIKO TAAIG10). AvTO
onuaivel g yoo va dnpovpynbovv yevealoyieg cuvousOnudtov ot JldIKTLOKN - €5
amooTdoemc pdnon, mpénel va eQapuoleTol CUYKEKPIUEVT OUOIKAGIO «IGTOPIKOTOINGNGY
TOV GLVAUICONUATIKOV BIOUATOV TOV EVIMK®OV GTOLOAcTOV 6€ €& amooTicems pLadnotokd
mAaicto. Aniadn, dlvetol onpacio 6Tov TPOTO HE TOV OTOT0 01 KTPOYLESH T®V cLVILGONUATOV
oTN SOKTLOKT - €€ AMOCTACEWMS LAONGT KOOIGTOOV KOV TOVS EVAMKES GTOVOUGTES VO
avayvopilovv kot vo vidmBouv CLYKEKPIEVO GLVOIGOMUATO HE GLYKEKPUEVOLS TPOTOVS
(Dirkx, 2001).

H yeveadoyio tov cuvoisOnUdTov TV EVAMKOV GTOLSUGTOV OTOGKOTEL VO EEETAGEL
HE Tt cvvogovtal o cuvarsOnuoto g €€ amooTAcE® HABNoNg HEC® TOL SLUOIKTHOV, TMOG
eEeMocovtot e v mépodo Tov ¥pdvov HEcH 6To TAAIGLO ddacKaAag/nabnong kot 6to
EVPVTEPO KOWVOVIKO TAOIG10 KOl TTOLEG €IVl Ol EMMTMOGELS TOVG Y10 TOVG EUMAEKOpUEVOLG. H
peBodoroyikny omovdadtnTa NG Kotavonong towv nmmudtov avtov o cvlnmmbel oto
EMOUEVO UEPOG TNG EPYOGLOC.

Me0oodoroyia
2vidoyny Acdouévarv

H ovloyn tov odedopévov avtig g epyaciog ompiydnke ot Pdon evog
mpoypappotog Epevvag opaong (action research) (Elliot, 1991; Hubburd & Power, 1993;
Noftke & Somekh, 2005; Noftke & Stevenson, 1995) mov viomomOnke oto Avokto
[Mavemotmuo Kompov katd ) didpkeia Tov akadnuaikod étovg 2006-2007. H epyacia iye
®¢ otdHY0 TNV TEPLYPOUON] NG ovvausHnuatikng kovAtovpog (emotional culture) g
SLOOIKTLOKNG-EE OmOCTAGEMG PaONone, onAadY], TMOG 01 TOPAYOVIES TOV OLOLUOPPAOVOLY TNV
KOVATOUpO ot €mnpedlovv tn dtodikacio TG Hddnong Kot Toleg GUUTANPOUATIKES 1/KoL
dopbotikég dpacelc Ko pétpa o pmopovoay va AneOovv ek HEPOLS TOV O10ACKOVTWV, LE
o10Y0 va  glaylotomotnfodv Ol apVNTIKEG OULVEMELEG Kol Vo Ke@aAaiomombovv -
evoopat®wfov pe tov kahdtepo duvatd Tpomo otn dadikacio e pddnong ot Betikés, ota
TAOIoLL TAVTO TV TPOKANCEDV TG €& amootdoems pebodoroyiag. Mg pebodoroyiag mov
NTAV Y10 TOLG TEPICCOTEPOVS POITNTEG EVIEAMS AYVMOOTN KOl EIGAYOTAV Y10 TPATY POPA Kol
enionua otnv Kompo pe 1 Aettovpyio tov Avowktod [Havemotpiov.

[Ma v vAomoinom ™ cLYKEKPEVNS Epeuvag dpaong epydotnke (amd tov OKTodPpro
péxpt to Mduo) opdoo amoteAoOuevn amd mEVIE OOACKOVTEG TV O0VO UETOMTLYLOUKDV
TPOYPOUUATOV, TPES amd To TPOypappe «Atoiknon Movédwv Yyelag» kar dVo amd To
npdypappo «Xmovdés omv Exmaidevony». Eivar ypriowo vo avaeepBel edd Ot kotd ™
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dwpkewr tov 2006-07 ota 600 mpoypdupato @ottovcav 162 omovdactéc (62 war 100
avtiotorya), 123 and v Kompo (43 kot 80 avtictoya) kot 39 and v EAAGSa (19 kar 20
avtiototya). Ot GmOLOACTEC TOL TPATOV TPOYPAUUATOS NTOV GTNV TAEWOVOTNTO TOVG
epyalOLEVOL VOCTAEVTES KO YIATPOL KOl TOV SEVTEPOV EKTOOEVTIKOT TNG OMNUOTIKNG KoL LEGNG
eknaidevong. Eiyav péon niwia ta 37 €1, pe axpoieg tipég ta 27 ko 61 €.

Ymv épevva GuuuETEiyaV cuvoAlkd 92 omovdactéc, (60 ¢ vyelog ko 32 g
eKTaidEVONG), AMOGTEALOVTOG KAOE PNV NAEKTPOVIKO NUEPOADYLO CLVULGONUATOV KOOMOG Kot
Ho TEAKY] avapopd cuvaloONUATOV HE TV OAOKANP®OGCT TOL aKaONUikoy £Tovg. Méca amd
avt T Swdwacia eiyov palevtel Guvoikd 644 punviaio nuepordyle cuvaicOnudtov (92 avd
uva, omd Oxtofpo péypt kot Ampidio), kabog ko 92 tehkég exBéceic—avapopéc.
ZOUTANPOUATIKA TpoyLoTonomOnkay 44 TpocommKES NU-00UNUEVES GUVEVTEDEELS, SLOPKELNG
Katd péco 0po S50 Aemtdv, pe 22 emieyévieg, PACEL GUYKEKPIUEVOV KPITNPlOV, CTOVJNGTES,
(15 amd Vv vyela ko 7 and v eknaidevon). Ta Kprnpla avTd 6TdYELOY GTN SGPAALoT
™G MEYIoTNG duvatng dlopopomoinong (maximum variation) 66ov a@opd otnv niikio, c6to
@Olo, otv eumelpio, o otdon mpog Vv &f amootdoewg pebodoroyion Kot oM
JPOPETIKOTNTA ATOYTG.

210 MUEPOADYLO Ol GTOVOOCTEG TEPLEYPAPOV eKElva Ta cuvalcOnuata mov PBimoav
KOTA TN O1EPKELN TOL UNVOL KOt T 07010 GUVIEOVTAY e TNV €€ OMOGTAGEMG EKTOIOEVOT| KOl TO
TPOYPOUUO GTOVOMV. XTNV TEMKN ovoapopd, 1M omoio otdAdnke oto TéAog Maiov, ot
OTOVOAGTEG KANONKAV VO KAVOLV KPITIKY 0VOCKOTNGN TG GLVOIGONUOTIKNAG TOVG EUTEPLOG
amd TN SLOIKTLOKT - €€ amooTAGEMS AN ©¢ chvoro. Ta nuepoAdYI ALTA NTOV TOAVTILLOL
Yoo TNV TEKUNPIOOT TOV  KOWMVIKO-GLVAIGHMUOTIKOD TAOIGIOL TNG KOLATOVPOG TNG
SdIKTLOKNG - €€ amootdoemg pnddnong, kabmg emniong Kol Yo TNV TAOLGLOTEPT TEPLYPOPT|
™G «CLVUGOMUOTIKNG TOPElag) TV POUTNTOV KAt TN d1dpKelo ToL TPoypappatos. Ot nut-
dounuéveg ovvevtebéelg ypnoomombnkoy  yoo TNV KoAOTEPN TEKUNPlON KOl TNV
TPLY®OVOTOINoT TV dedoUéVmV. O1 EpOTNGELS TOV GLVEVTEVEEMVY TPOEKLYOY, £iTe KatevBeiov
amd To EPEVVNTIKA EPMOTHLLOTA, EITE EPUESO, LECH TNG EpELVNTIKYG Oladikaciag (PA. Glaser &
Strauss, 1967; Strauss & Corbin, 1998). Olec ot ocvveviedielg nyoypoendnkav Kot
QOO VI TOPOVT ONKaV.

Téhog, YpPNOWO VAIKO Yoo TNV €peuva OmOTELECHV KOl OPKETH EVOLAPEPOVTIQ
NAEKTPOVIKG UNMVOUOTO TTOV OVTOAAGYTNKOV LE TOLG GMOLONCTEC KOTO Tn OldpKeEld TV
TPOYPOUUAT®V, ONUEIDGCES TESIOV OMO OTOUIKEG KOL OUOOIKEC GULVOVINGELS HE TOVG
OTOVONCTEG, £YYPAPO TNG OOVAELG TOV POITNTOV KOl 0 GYEOACHOG O1000KAAIOG dopOp®V
TTLUYOV TOL PO ULATOG.

Avdiven dedouévav

To Bewpntikd mloiclo ovagopikd pe TN «yeveohoyio TV  GLVOICONUATOVY
amodeiytnke Wiaitepa Pondntikd kabhg enétpene MOAMATAEG EpUNVEIES TOV OEOOUEVOV TOV
ovykevipoOnkav. I'a ) dtuc@dAion TG eyKVPOTNTOG TNG LEAETNG, TOL LEAN TNG EPEVVNTIKNG
opdoag dovAeLAV YWPIOTE OAAG KOL GLAALOYIKE, YPNOCLUOTOIOVTAS TNV EPUNVELTIKY HEB0SO
kodwonoinong (Erickson, 1986) ywn va efaxpifdcovv evdeifelg emainfevong kot pn-
EMOANOELONG TOV 1GYVPICUAOV TOV TPOEKLTTOV Ond TN CLAAOYN dedouévav (Strauss &
Corbin, 1998). I'a ckomov¢ Tprywvomoinomg, 1 K®OKoroinor £yve Kot amd £vo aveEAPTNTO
gpevvnm). Olo 10 VA0, mov Eemepvovoe Tic 2.000 oceAidec, peietOnke TPOCEKTIKA,
avalnTOVTOS avapOpPES GTIC CLVOICONUOTIKEG EUTELPIEG TOV GTOVONCTAOV KATH TN SLUPKELL
TOL oKOOMUAiKoD €tovg. Xtnplopevol 6 avT TV avdAvon, 1 epunveia TV ded0UEVOV
odfynoe ot dnuovpyia Bepdrov, Katnyopidv kol vrobetikdv tpotdcewv. Ta Béuata mov
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avartoyOnkav otig avaAvoelg, depevvinkav oe Pabog kol tomoBemnOnKav ce gvpvTEPES
katnyopies. Ta cuykAivovta Bépata kot katnyopieg dpyroav vo aneikoviCovv motkileg mTuyég
TOV GLVUGONUATOV TOV CTOVSUGTAOV GYETIKA LE TN OOIKTVOKY] - £ OTOCTAGE®S LAdnon.
Avt 1 avdivon odnynoe e dapopeg opdoeg cuvarsOnudtwv, aAld oty Tapodca epyacio
mopovotalovtolr HOvVo to. Petikd Kol To apvyTikd ovvoioOnuoate omd TV €5 OmOGTAGE®MS
pebodoroyia.

Amoteréopato

AmO ™ HEALTN KOl TOLOTIKY] aVAALON TOV 0EO0UEVAOV TNG EPELVOG OVTNG EXOLV
avadelyBel kot Kataypagel apevog pia oelpd amd avtikpovopevo cuvousOnuata, OeTikd Kot
OPVNTIKA, TO OTTO10 SLOKATEYOVV TOVS GTOVOUGTES, KOl OPETEPOV OL TNYEG KO Ol OUTIES TOV TOL
nmpokadlovv. Ta Tep1ocoTEPA OO AVTA GLVOEOVTAL AUECH LE TN OLUOIKTVOKY - €5 AMOCTAGEMG
puéonon kol avo@EPOVTOL GTO TAEOVEKTNUATO, OTIS OLvaTdTNTEG Kot TNV gueMéio. mov
TPOGPEPEL 1M €€ amooTAceE® ekmaidevon (BeTikd cuvausOuata), oALE Kol OTIS ETMTMOOCELG
KoL TAPEVEPYELES IOV UTopel va €xel 1 cvykekpiuévn pebodoroyia otov TpomTo (NG Kot TV
kafnuepwvoétTa TV omovdactdv (apyntikd cvvoucOuata). Q¢ apVNTIKEG EMMTOGELS
ava@EPOVToL 1 amopdvmoT), n ovayKn ekpudinong Kot xpnong NAEKTPovIKoH LTOAOYIGTY|, 1
avayKn TPOGUPUOYNS KOl EpYaciag o€ Eva TEPPAALOV TEGTIKO Kol GTPEGGOYOVO, GTO OTO10
VIAPYOVYV  AVGTNPE XPOovodLaypappaTe TOL TPEMEL Vo TNPNOOLV Ko, TopdAAnAa, vo
oLVOVAGTOVV EMTLYMG TOALATAOL poAOL Ko Kabnueptvég vroypemoels. Ta aviikpovdueva
cuvasOnpota amd Tov o omovdaot Yy €va cuykekpyévo Bépa-avtd mov ovopdlovpe
oupiBouia (emotional ambivalence)-givar Kdtt mov emiong mapatnpeitar cvyva. Mmopet yia
Topadelypa vo vidBetl yopd Kot avakobelon yoti etvar eyyeypappévog 6 éva tpdypappa €€
OMOGTACEMC EKTOIOEVONC, AALL CLYYPOVOG VIDOEL OTPEG KO ATOUOVMGT]. TNV £PELVA OVTY),
OM®G MTOV OVOPEVOUEVO, OgV amEPELYONGOV OO TOVS GNOVONCTEG OVAPOPEG KOl OF
cuvvalcOnuota to omoiar O cvvofovtal dueca pe tn pebodoroyia ™G €5 OmMOGTACEWMG
ekmaidevong. XopaKInploTIKOTEPO TAPAOETYLLOTO O1 GLYVES AVOPOPES GTO GLVALGHNLLATO TTOV
Bldvouv ot Po1tNTéG Yo TO OMOTEAECHO TNG OEOAGYNONG TOV EPYOCSLOV, AL Kol yloL TNV
npoonafeio OepeMmong SKoMUATOG GLUUUETONNG OTIS TeMkég e€etdoelc. Avtd ouwg gival
ocvvnOn Kou avapevopeva oe kdbe €1d00g ekmaidevong, aveEapra and 1 pebodoroyia. Xn
ouvéyeln o avoeepBodv amokAeloTikd o cuvousOnuata, OeTikd Kot apvnTikd, To omoio
ocuvvdéovtat dpeca 1 Eppeca pe ) pebodoroyia g €€ anootdcemg ekmaidevong.

OeTKd cvvorcOpato
a) Xapa koi avaxovpion yia. Ty g16ooyN 6to Avoikto Ilavemotijuio

Ta Betikd cvvosOqUOTO TOV KLPLEPYOLV GTA TPATO MUEPOADYLD CLVUIGOMUATOV TV
eourmtov taivopovviol kKupiog o dvo Pacikovg dEoves. XvvoucOuata yopdg, yroti
Katdpepav vo gwcayfovv oto Avoktd Ilavemotiuio Kompov kot avaxodeiong yati to
TpOYpappo TPoseEpeTan Le TN peBodoroyia TG avolkTNG Kot €€ amooTAcEWMS EKTOIOEVOTG.
[To ovykekpyéva, mn emroyioa ewodoyns oto Ilavemotmuo, mpokaAel, Omwg eival
OVOUEVOLEVO, GTOVS TMEPIOCOTEPOVS GTOLONCTES BeTikd cuvaisOfuata - yapd, katasioon,
neEPNOAVID, €VOOLGLOCHO - KOOMOG TOovg odlvetar M evKoupios Vo TPOYUOTOTOUGOVV
LETOTTUYLOKES GTOVOES, £VOL OVELPO TTOV TOPEREVE AVEKTAP®TO. [0 TOAAOVS 6TOVdNGTEG, 1
LETAMTUYIOKY  €kTaidgvon amotelel kopv@aio ©T1dY0, TOV 0omoio AGY® GLYKLPLOV Ogv
UTOPESAV VO TPAYUATOTOMGOVY 6T0 TapeABov. Ta mo kdtew oydolo amd to. MUEPOADYLX
cvvalcOnuatov OktmPpiov sivor evdstkTikd:
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Apyixa,... ta ovvaicOyuoto. mov Evoiwoo NTov  yopd, evOoLOLATUOS Kol
ikovomoinon. Kou to. tpio exédpaoay Oetixa atny woyoloyio kai GOUTEPIPOPO. LLOD
avéavovtag kotaxopvpo. Ty avtoektiuno pov. (Noonievtg, 39 etdv)

Eivar oucOnuaza yopos kar evBovaiaoiod wov ue o1aKoTEYODY TOV TPWTO UNVA. ..
To Avoixkto Ilovemotiuio Kompov nrav yio puéva «o amd unyovis Gsogy mov
EUPAVIOTHKE YL VO, IKOVOTOIN o€l TIG PiAooolies nov. (Noonkevtpia, 39 etdv)

Eivar mpogavég 0t 1 évapén Aettovpyiog tov Avowktov avemomuiov oty Kompo, alidlet
TO EKTOOEVTIKO TOTHO, TPOCPEPOVTOS EVKOIPIEG EKTTAIOELONG GE ot TOAD PeYdAn katnyopio
TANOVGHOV, e TOALUTAEG VTOYPEDGCELS TOV OVGLACTIKA TOVG EUTONLAV VO GTOVIACOVY GTOL
ToPAd0GLoKOD TOTOV TOVEMIGTAWLL. TO OPOPETIKO GVGTNUO EIGO0YXNG XWOPIS EIGOYMYIKEG
eetdoelg, 1 exmondevTikn pebodoroyia ywpic v amd Kabédpag ddackario Kot ywpic v
avAayKn QUOIKNG TOPOLGIOG TOL GTOVONCTN GTIG TAPAdOGLuKES aifovseg ddackaiiog Kat,
mopdAANAa, 1 gveMEio Kol 1 TPOCAPUOGTIKOTNTO OTIG OVAYKEG KOl TIG OLVOTOTNTEG TOV
omovdaoT gival otoyeio TPOTOYVOPA Yoo TO EKTAOELTIKO cvotnuo g Kdmpov mov
dwatoAoynpéva Tpokarovy Betikd cuvaicOnuata oe gkelvovg mov TeEMKA emAEYONKaV oTOL
nmpoypappoto tov Avoirktov Iavemotuiov.

p) EvOoveiacuos yia tig ovvarotntes/svelilio tqs ueBoodoioyias t™s & amoctdoemws
EKTTOUOEVONG

[Topdro mov KAmOLOl GTOVIAGTEG EKPPAlovV amd v apyn ccOfuata afefordtntog yio ™
pebodoroyia ¢ €€ amootdcemg ekmaidevong, apketol eivar ekeivol mov vidmBouv yapd,
evBovcloopd Kot ovakoOEon Yo TG dVVUTOTNTES Kot TV €VveMEID TOL TPOGPEPEL GTOVG
onovdaotég éva tétolo mpdypappo omovd®mv. Eivoar g mpdn Ko pdAlov avBopunm
avtidpaor ot cLyKeKpLévn pebodoroyia, a@ov ot Tepiocdtepot eAdyioTo Yvmpilovy yio Ta
YOPOKTNPLIOTIKA KOl TIG GUVIGTAOGES TNG, OALAL KOl TIG GYETIKEG VITOYPEDCELS TV CTOVIOGTAOV.
ZuvoioOnuato «UETE AOYOL YVOGEMS» TOL GLVOEOVIOL LE EMUEPOVS GLVIGTAOGCES KOl
YOPOKTNPIOTIKG NG €€ OMOOTAGEMG EKTOUIOEVONG OVOPEPOVTAL OPKETO GE UETAYEVECTEPO
NUePOrOYLa Ta omoia mapatiBevol avoAlvTikd To Katw. AkoAovBohv Kamowo and T GYETIKA
OO0 TOV KOTEYPAPNGOV GTA TPATA NUEPOAOYLL Kol dlyvouy T BETIKA GuvalcOata Yo
v gveMéia g pebodoroyiog avtg:

Ta ovvoucOnuozo pov eivor yopd, &vBovoloouos Kai IKOVOTOINGH yio. THV
OVVOTOTHTO. TOV OV TapEYel 1 ualnon &£ amooTdoews Yo ETUOPPWOTN Kal
avéllny, v omoia oev  Ba  umopovoo va eloopalicw  SlaPopETIKA.
(Ovorobepamevtng, 35 eTdv)

NivOw vo. ue dSioxoteyer pion Ueyain ovokxovgion, yioTi TO TPOYPOULS. OEV
ovumepitloufover vroypewtikés mapakxoiovdnoers. o uévo avto eivor kai to
ONUOVTIKOTEPO TAEOVEKTHUO. THS €E AMOOTOTEWS EKTOLOEVONG.(...). Me yapomoiel
OUWS mopaiinia to yeyovog mwg, dafalovias ato xwpo Hov omoia wpo. Gélm,
UTTOPED VO, KOV Kol KATOL0 OIGAEILUO. VIO, V. 0@ T, ToLo1d, 1ov. Etal, umopd vo
aVVOVALW KOADTEPOL TH QPOITNTIKN UE TNV OIKOYEVELOKN (WH.

(Exroudevtikdg Anpotikng, 38 etdv)

Lo TpaTy popd. Ba omoddalo oty ywpao. 1ov, Ywpis vo, YpelacTel Vo, EYKATOLELY®
OIKOYEVELQ. KO EPYATIO. KA1 VO DTOOT® TIC GUVETELES, 1010UTEPA TIC WOYOAOYIKES,
EYKATOAEITOVTOS TO. TOUOLE, 1oV Kai T o0{vyo wov. (Noonievtng, etdv 38)
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Edd ta Betikd cuvousOnpoata mpokalovvat 0yl YTl KOTAPEPOV 01 GTOVOAGTEG VO UTTOVV GTO
[Movemotuo, aArd yioti To Tpdypappe Tpoceépetar pe ) pebodoroyia g € 0mocTdce®g
exmaidgvong. O Gaeig avapopég Tov yivoviol 6€ BAcIKA YOPAKTNPIOTIKA TNG CLYKEKPILEVNG
peBodoroyiaG, GUVOEOVTAL LE TPOCMOMIK(, ETOYYEALOTIKG KOl OWKOYEVEIOKA CNTAUHOTO TOV
QOUTNTMV, Y10, VO OONYNGOLV GTI GUVEYELD GE TPOCOOKAMUEVO OQEAN. AVTN 1 GLVEIPUIKN
aAAniovyia, dnuovpyel 6TOVE GTOVINCTES deVTEPOYEVELS TNYES BETIKMV GuVAIGHNUdTOV, TOV
ouVOEoVTOL HETOED TOV GAAMV HE TNV IKOVOTOINGN TPOCOMIK®OV (IA00EIMY, TNV
EMOYYEALATIKY] avEMEN Kot Kata&iwon, Tn SlELPUVOT] TOV YVOGEMY Kol TNV OTOKTNOY|
TPOGOVIMV.

) Ikavomoinon ano tyv exkmovyon epyociarv

H egvydpiom cuvaicOnuotiky Katdotaon towv orovdact®v cuveyiletal Kol HETd amd TPELS
HveS poitnong, £xovtag woTdc0o dapopeTikny Tyn TpoéAievons. Katd to devtepo punqva g
@oitnomg, ot 6moVONCTEG, KAAOVVTIOL VO EKTOVIICOLV TNV TPAOTN Tovg epyacia. [lapa Tig
duokolieg, otig onoieg Ba avapepBohv apydtepa, n ovoACTIKOTEPT EMOET KOl TPPT LE TO
YVOOTIKO OVTIKEIHEVO, 1 £PEVVO, 1 «OVAKAALY UEPIKAOV OO TIG OLVATOTNTES YPNONG TOV
JLdKTVOV, 1 EUTELPiOL TG GLYYPUPNG KO EMTVYOVS OAOKANPWOT TNG EPYACIOG TPOKOAOVV
eveélo kol kavomoinom. Tpelg omovddcTPleS AvaPEPOVY GYETIKO GTA MUEPOAOYIL TOVS TO
unva NoéupBpro.

Oco n epyaoia Emaipve popen évoiwBo o UeYOAN  1KOVOTOINGN VIOt
O10TTIoTWE0. OTL UE TWATH 0PYOVMTY, TOV EIval Kol T0 faociko atoiyeio s &£
OTOGTAOEWMS EKTAIOEVGNS UTOP® VO. OVTOTECEADW GT0 TPOYpOLa.

(Iatpikdg emoxéntng, 39 etav) .

H évrovn evaoyoinon pov ue v etoyocio twv epyactav e yéuile ue aiodnuara
Xopas kot ixavomoinons. ..Moli ue ovtd ta ovvaicOnuoto Oo mpémer vo
mpocbéow éva aicOnua minpotnrog mov apyilel va e kotoloufavel, 1060 omo
TNV EVAGYOANON LOD, 000 KOl UE TNV TPOOOO GTO JIGfacuo. Kol TNV ekuadnon e
vAng

(Pappoakomrolog, 34 eTomv) .

Lpog peyoldn pov éxminln, oavtilnelnko. otL NToV KOTI TO TOAD EVOI0QEPOV VO
ovaTpéxels oty PifAoypogio Kol ot GOVEYELD VO, CUVIGGOEIS KOl VO. ONUIOVPYEIS
TIG O1KEG 00V 10ée Kou oréyels. Kai puddioro oro to onitt oov! [...] H ypnon tov
O1001KTOOD ot uabnon  mopéyelr  pofepd  mleovektHuata otV - €0PECH
Pifrioypopik@v Ty, 101aitepo. Lo oG TOD EPYOLOUATTE KOl OEV EYOVUE TOGO
TOAD ypovo va tpéyovue o€ P1frio0nKes

(Exmandevtikdg Anpotikng, 35 etav) .
Ed® mepiocdtepo wvplopyel M yopd G TVELHOTIKAG Onpovpyiag, m oyorAiocon g

EMOTPOPNG 010 «Oavpactd» KOGHO NG padnong, e emotung kol Tov «BipAiovy Kot
UEAGTO LLE TN XPNON TOV CLYYXPOVOV EPYUAEI®V OTTMG ivat To AladiKTvo.
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0) Avaxoveicny amé v £E160PPOTNGY TOV TOILATIDY POL®Y Kol THY emitevln TV
oTOY WV

H emrtoyng mpnon tov yxpovodlaypappdtov HEAETNG TOL EKTOOELTIKOD VAIKOD Kol
EKTTOVNONG TOV £PYOCI®OV KaODG Kat 1 €E100ppOTNGN TOV SUPOPETIKAOV pOA®V, Eival Pactikég
CLVICTOWEVES TNG €5 AMOOTAGEMG EKTAIdELONG KOl TTNYY| EVIOVAOV GLVOIGONUAT®OV Y10, TOVG
onovdaoTég ™G Ol MOPAKAT® GYETIKES OVOPOPES KOTAYPAPOVTAL OTO TMUEPOADYLD TOV
Noeuppiov.

H ovotnuatixn, koOnuepivyy LeAéTn ue épepe To KOVTA 0TO OVTIKEIUEVO Kal ET01
OpY100. VO. ECOLKEIDOVOUOL UE TH OKEWN OOVAELG — TOVETLOTHULO.  20VOWilovTiog
Oo. éieya o1 viwbw evBovolaouévos mov omovdGl® GTO AVOIKTO TOVETLTTHUIO,
OVVGUOL TKOVOTOIUEVOS KO OVOKOVDPLOUEVOS VIATL PAETC OTL 0 TPITAOS PpOLOS TOV
OLKOYEVEIGPYN-EPYALOUEVOV-POITHTH EIVOL ODTKOLOS OAAG. OY1 OVEPIKTOG.

(Pvcrobepamnevtrig, 35 eT®V)

...0TO TEAOG EVIWOO. UEYGAN OVOKODPLTN OTOV TEAELWOO, TH GUYYPOPH THG EPYATIOS
Uéoo. ato. Ipokabopioueva ypovika mepiBwpio ywpic va ypelootel va Eevoytiow n
VO TOPOUEANC® CALES DTTOYPEDTEIS HO.

(Odovrtiatpog, 34 eTmv)

Eva mpoyuo maviwg eivor Cexabopo yia uévo. H emitoyns oioyeipion tov ypovov
Kol 1] KAl 0pyavwan €ivail amd ToVS GHUAVTIKOTEPODS TOPAYOVIES ETITOXIOS T
éva &£ amoataoews mpoypouua. Niwbw mepioootepn avtomenoiOnon otav fruo
UE Priua yivouar mo amoteAEGUOTIKY OGOV GPOPs, GDTODS TOVS ODO TOPAYOVTEG.

(Exroudevtikdg Méong, 45 ypovav)

Ot omovdaotég avtilapupdvovtol ToAD VopiG T ONUAGIN TOV YPOVOILOYPOUUATOV KOl TNG
opybvoong/olayeipiong tov ypoévov kol vidBouvv 1Kavomoinon kol avokovelon Otav To
katopépvouy. Ta Oetikd ocvvaucOnuoto  EVOLVOUMOVOVTOL OKOUN TEPICCOTEPO, OTIG
TEPIMTMOGELS EKEIVEG TOV 01 GTTOLOACTEG EMOUDKOVV KOl TEAIKA EMLTVYYAVOLV Va. £ivol GLVETEIG
OTIG EKTOLOEVTIKEG TOVS VIOYPEMCELS, YMPIG VO TOPAUEAOVV TIG, OIKOYEVEINKES, KOWMVIKEG,
ePYOCLOKEG Kat GALES eVBVVEC TOLG,.

&) Ikavomoinon anoé v smixovwvia ue Tovg emifiénovres-etipién ano to Ilavemotiuio

H ovveymg emkovovia pe tov kabnynt HEG® NAEKTPOVIKOD TaYLOPOUEIOL JEVKOADVEL TNV
EKTANPOOT] TOV VIOYPEDCEDV TOV GTOVIACTMOV KOl O0ATEPA TN GLYYPUPIKY SlodKaciaL.
Onwg avagépetl £vag 6ToVOAcTNG GTO NUEPOAOYIO TOV «KTO GVVEYH ETOIKOOOUNTIKG, GYOALO. KOl
01 EDLTTOYES TOPOTHPHOEIS TOD KOONYNTH UEGW THGS EMKOIVOVING Hog pue email, pue dievxolovoy
kol ue Ponbnoov oapavracto...». Emmhiéov, n ompién kot Ponbeia mov Aapfdvovv ot
onovdactés ond to Ilavemotiuioo oe O0épota ypnong H/Y kor mpoécPaong oe Pdoeig
dedopévov Kol TANpoeopldv Ttovg Pondd oty KoAOTEPN AVTIHETOTIOTN TPOPANUdTOV,
nepopilel 10 Qyyog kot avédver v owtod-extipncn tovg. Ot To KAT®  ovopopég
KaToypaenKav 6Tov Tpito Kol TETAPTO UNVA TG POITNOoMG.
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H xoln ko1 pilikn ovvepyooio mov ovortoybnke too0 e T00¢ KaOnynTés Kat T00g
OUUPOLTHTES OV, 000 KOl UE TO Aoimd mpoowmiko tov llovemiotnuion, o1 omoiol
elvar movrote mpobouor vo, aviamokpiBodv ge 0,71 Kou av T00S (HTHOOVUE KOl
e10ikotepa aro. Géuaro H/Y omov pog kaboonyodv oe 0,11 Ki av ypeloorovus, 1o
UEIOVEL TIG aywVIES Kal To. ayyn uov. Emitélovs avty n évrovy aywvia, o pofog
K1 10 ayyos mov éviwba. atnv apyn yia v &€ AmOTTAOEDS EKTOIOEVTN (Y10, THV
omolo. mopadéyouar o€ yvapilo. kol ToAla) Exovyv aviikataotadel omo o oYeTIKn
ayordioon Kol NpeUio Kol avto OPEILETOL OTO YEYOVOS OTL TO. TPOYUATA OEV EIVOL
1000 0VoKOoAQ 000 TioTeva, Ot1 Ba givai

(Exmoudevutikdg Méong, 27 etdv) .

Méow tOoV VTOAOYIOTH OV OTOINONTOTE WPO. THS NUEPAS N THS VOKTOG, TO
THovemotiuio §tov ko1 avToOV T0 UNVe JITAO. LLOD, LUE GUYVO. UVOLLOTO, EVIIUEPOICNS
Kail oOUPOLAOY Yo KOADTEP Kol EDKOAOTEPN TTPOTfooy ae oiedvy Pifiioypopixa
ogoouéva. To yeyovog avto Hov mpokalel aioOnuo aopolelog Kol 1oL UELDVEL
ONUOVTIKG TO GYY0G OOTE VO O0VAED® UE UEYAADTEPY GVECH KOl GIyovpa. Tio
OTOOOTIKC.

(Iatpdg, 38 etdV)

H ompi&n, emomuovikn and tov emPAEmovio Kanynti Kot O101IKNTIKNY O TIC VINPECIES
tov [lavemompiov, arotekel onuaviikd mopdyovio 6TV €KTOOEVTIKY dtadtkacio g €€
OmOGTACEMS eKTOIOEVONG Kot aVTO avadelkvieTonl Ko emPBePordveTon amd TG TOAAES Ko
OIOTOPTEG EMONUAVOES APKETMOV POLTNTMV, TOCO GTO. Unviaio MUEPOAOYLR OGO KOl GTIC
TEMKEG TOVG AVOPOPES.

oT) Avokov@Qion Kol kavormoinen omd v &loikciovon ue T pegbodoloyia tns &€
ATOGTAGEWS EKTTAIOEVGN Kal TN xpijon tov H/Y

2T00G €MOPEVOVG UNVEG Ol Qoutntég aicBdvovtal aveta, Kabmg eEotkeidvovior OA0 Kol
neEPLocOTEPO e TNV €€ amooTdoems pebodoroyia, v onoia Prdvovv mAéov Kabnuepvd. ES®
ol avaPOpPES YivovTar PETA AOYOV YVAOGEMG Kot gV givar TAEOV awBOpunTeS, OTMG TNV OPYN|
TOV TTPOYPAUUATOS, 0AAL Bropatikés. [Ipog 10 TEAOG TG aKOONUOTKNG YPOVIAS EVOS QOITNTAG
™G EKTOIOEVONG AVAPEPEL YOPAKTNPIOTIKA G £VO NAEKTPOVIKO HVLpa. «Niwbw oopoiig,
XWPIC EVOYES OTEVOVTL aTH YOVOIKO KOI TO, TOIOLG. U0V, ETELON OE YPELGLETOL VO, ATOVGLALW
OVVEY®GS Ta. fpaoia amd To omitiy. Mo GAAN GOITNTPLN AVAPEPEL YOPAKTIPLOTIKA:

Ta frouoro e poitntikng (wng ue ™ wuebooo e &€ amootdoems eKTalocvoNS
amotelodv mwAéov o mpoyuatikotyTo, 1 omoio ue yeuiler ue evBovoiaouo koi
EVOLOPEPOV. ATIOTEVTO TPOUOKTIKES Ol OVVATOTHTES TOV UGS TPOTPEPOVIOL VI
TEPOUTEP® UAONGH OO TO OTITL KOI QDTO UE KOVEL TOAD YOPOVUEVY, YIOTL EY THV
evkoupio. vo. ualw 1o OkO OV YPOvo Kol 610 Ok pov ywpo. To yeyovog koi
LOVO OTI KATAPEPVW KL OPYOVOV® TO YXPOVO OV VLo VA 1ol Kol TO0TOXPOVO,
VO, OIEKTEPOLOV® KOI TIS GALESC UOV VTOYPEWMOELS, UE YEUILEL OVOKODPLON KOl
IKOWVOTOINON YIOTL O YPEIGLETOL VO, TNYAIV@® T ToPaKoA0VONTELS.

(Exmondevticog Anpotikng 33 etmv)

[MapdAAnio Kot otadlokd o1 6moLOAcTES eEotkeldvovionr pe t ypnon tov H/Y kot tov
NAEKTPOVIKOD TOoyvIpopeion. Avtd PeATIOVEL KOl TUKVAOVEL TNV emkowovia petald tov
OTOVOUCTOV, ONUIOLPYDOVTOS ATVTTOVS OECUOVE Kol GYECELS, OTOLXEIDL TOAD CNUOVTIKE Kot
aropoitmro yio v €€ amootacemg Uddnon, TPOoKOADVTOG KAVOTOiNoT G OPKETE GTOLLOL.
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[Tépav avtov, N emaEr] HETOED TOV CTOVOUCTOV GTO TACIGIOL WKPAOV OUAO®MV UEAETOV,
av&avel v aictodoéia kot meplopilel o mpofAnuota. XopaktnpioTikn givol 1 mepintmon
OHddaG GTOVOACTMV TOV TPOYPAUUATOS «XTOVOEG otV Exmaidcvon», n omola pécw cuveymv
NAEKTPOVIKOV UNVULATOV KOl TNAEPOVILATOV cuvoEdnke apketd. Mio gottiTplo avapépetal
YOPOKTNPLOTIKA (€ NAEKTPOVIKO TNG WVLHA) GTNV ELYAPIoTY avTh EKTANEN, Tovilovtag Ott
dev mepipeve Ot M nEB0OOG VTN UTOPEL VO 0ONYNGEL GTNV OVATTTUEN TOGMV GTEVMV GYEGEMV:

Me v mapodo 00 ypovov J1aTLaTOV® OTL TO AYY0S TOV LOD TPOKAAODGE N XPHoN
TOVD NAEKTPOVIKOD TOYDOPOUELOD, AOY®W THS GYVOLOS TOV ELYO. O ODTO TOV TOUED,
apyiler vo. mepropiletar! Av pov to Eleye kdmorog atny apyy, oc Oa to mioteva!
Moiiota opuoloyw 0t HeET OmO TNV ECOIKEIWON WOV UE ODTO TOV TPOTO
EMKOIVWVIOG, L€ IKAVOTOIEL KO UE YOPOTOIEL TO YEYOVOS OTI UTOPED TOGO EDKOAA
Kal ywpic OmoToAN YpOVOL VO ETIKOIVOVED UE TOVG CUUPOITHTES HOV, UE TOV
KaOnyntn pov, vo. avtolialw amoyelg, Piplioypagia, pilikés evyés, Omws exions
Kai va KovovI(ovue OUVOVINOEIS THS OUOO0S Mog... H avamtoln  ortevig
TPOCOTIKNG EMOPHS UE KATOLODG OO TOVS GOUPOITHTEG UAS, 100G LOYw Kol THS
poons g &€ amootdoews uabnong, wog Ponba va avtyuetwrilovue KOTwS T0
AYYOG KOl THV OTOUOVWTH.

(Exmandevtikog Méong, 47 e1dv)
Apvntikd cuvarcOjpata

a) Ayyos Kat poflos amo to ayvweto TS &€ am06TACEWS HeB0000YI0S KAl TIS ATOITHGELS
TOV TPOYPAUMNATOS

Ta Beticd cvvarsOnuota yuo ™ pebodoroyia g €€ anooTdcems EKTaidEVONG CLVVTTAPYOVY
HE TO ApVNTIKE, dNUOVPYDOVTOS KATAGTACELS ap@liupiag yio Toug omovdactés. H yapd kot o
evlovclaopdg TOV GTOVOAGTMV Yol TN GUUUETOYN TOVG OTO TPOYPOLUM, OAAL Kot T
Kavomoinon OtL avtd TPOSPEPETAL UE TN CLYKEKPEVN peBodoroyia, cuvodevovtar gvhig
e€apyng Kot amd apvnTikd cvvorsOnuota. Atokatéyovior amd cuvalsOuato dyyovs Kot
@OPov Kot depwtdvtol pe aywvia v Ba pmopécovy va avtaneEEAOOVV GTIG ATOLTOELS TOV
TPOYPALLOTOS, TO OTTO10 LAMGTO TPOCSOEPETAL LE pia LeBOdoAOYiO GYEGOV AyVEOGTN Yol TOVG
TEPLEGOTEPOVG. XOAPAKTNPIOTIKEG EIvOL 01 OvOPOPES TOL akoAovBohV, 1 (o amd TV TPOT
ovvévtevén ko 1 GAAN ard To nuepordylo Oxtwfppiov.

Lo va eiuon elhikpivig ue d1okatéyel Told Eviovog pofog kol aywvia, yioti ol
eurmelpies s &£ OmMOOTACEWS EKTAIOELONS WOV €ivol  mpwtoyvwpes. EE
OTOOTATEWS EYYPOPY, €& amoaTaoems oloackaiio (...). Ilolld to epwTnuaTiKd,
mov &y oto uvolo upov. Toco 1 oampoowry emikoivwvio ue koOnyntés ki
OVUPOITNTES, 000 Kol 1 OTEpia. uov atn ypnon e Teyvoloyiog, ue xavovv vo,
Vi povoyikog taliolnTyg.

(Exmandevtikdg Anpotikng, 34 etav)

... € KVPIEDVEL Ayy0G Kai aywvia eav Oo umopéowm va avtamoxpiOwm atny kaivoipyio
ooty eumeipia... O omovoes &£ amOoTAoEMS KOl 1 EMKOIVOVIQ UECH
NAEKTPOVIKOV UNVOUGTWV EIVOL GYVWOTES GE UEVO KOl ETOL [LOD TPOKAAODY GyY0G
Ka1 pofo.

(NoonAevtpua, 51 etadrv)
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O @6Pog Tov AyvmoTov emiteiveTon omd TNV Ay®VIoL Yo TIC OTOLTNGELS TOV TPOYPAULOTOS GE
GLUVOLOCUO UE TIG AAAEG VTTOYPEMGELS TOV POLTNTAOV KOl TOV TEPLOPICUEVO XPOVO TOVG. «O
POPTOS EPYATIOG, O OTOUTODUEVOS YPOVOS EVOGYOAIONG KOl TO ETITEOO OLOKOAIOGS TOV
OVVETAYETOL 1 QOITHON €& OMOOTACEWS, UE OTOCYOLODV 1010ITEPO. KOOI OTOTEAODY TODG
KUPIOTEPOVS  TOPCYOVIES TPOKANONS CGYYOVS KO OTPESH OVAPEPEL YOPUKTNPIOTIKG oL
voonievtpla. Eivar onpoavtikd avt 1 ayovio kot to dyxog va epunvevdel péco ota miaicio
™m¢ {one TV omovdacT®V oVTOV: To dTopo avtd eivon epyalopevol, ol mEPIGGOTEPOL
OKOYEVELAPYES, KATOOL PoAEUEVOL GTNV KOOMUEPVOTNTA TOVG KOl KATOWOl UE TOAAATAEG
VIOYPEDGELS. ZNUAVTIKO elvan emiong To yeyovog 0Tt Bpickovtol Yo TOAAY ¥pdvia pokpid amd
TIC O1001KOGIEG CLOTNUOTIKNG LEAETNG, EKTOVIONG EPYOCIDV KOl GCUUUETOYNG G EEETACELG.

p) Movaéia ka1 amouovawon

Ot poimtéc de vidBouv povo @ofo kot aywvio oAAd GYeddV omd TOVG TPMOTOVS UNVEG,
epneavileTon Ko o€ peptkovs Kuplopyel 1o aiohnua aropdvoong kot povaéids. I'pdoeet o
(QOLTN TP GTO MUEPOAOYLO TNG:

AAdote ue kvpiever Eva ovvaioOnuo povalias ko amopuovmons yLati 0ev Umopw Vo,
«kovfevtidomy ta Oéuata mov pov mpoxdleoav kamoies amopies. O H.Y. dev
UTOPEL va. avTiKoTooTHoEL T {wvTovy Kol (eath ovOpamivy Kovfévia, T0v aueso
0164.0y0, THV oVTITOPAOeon Kol THY TO00 WPaia UoIEVTIKY uEB0O0 TOV ZwKpdTr.

(Exmondevticog Méong 49 etav)

210 1010 pnKo¢ KOpotog kol o€ gubeion GUVOEGN TNG ATOUOVOONG UE TNV €5 OMOGTAGE®MG
EKTOOEVTIKT] drodkocio BpiokovTon Kot 01 ETOUEVEG OVO OVOPOPES POLTNTMV.

TlolAég popés o1 dvaKoIeS 1Ee 0ONYNGOY GE ATOYVWOTN KOl OTEATLTIN, OY1 ETELON Ol
DITOYPEMOEIS NTOV OVOKOAES, 0AAG emelon évoiwBo tedeiwg puovny yio v
oexmepoiwan tovg. H &£ amooracews ekmaidevon e ékove vo, avamolw v
TPOCWTIKY KOl (E0TH ETAPN TOV EIYO UE COUPOITHTES KOI KOONYNTES LoV GTO
OVUPOTIKO TOVETIOTHUIO.

(Exmondeutiog Anpotikng, 34 etwv)

Eviwbo. amouovawon, tovg vTOL0ITOVS GUUPOITHTES OEV TOVS YVWPIL® KOAG 1
UéAiov dev Exw to Oappog vo ToVS TNAEPWVHO®, Vo poTHO®W TOL fpiokovia,
EYovy TG 101EC aywvieg ue péva, tovg 1010vs pofovs; Ovte otov vmevbvvo
KaOnyntn ToAU® vo THAEPOVHo®.

(Noonievtpia, 41 etd¥v)

Mepkoi @ortntég kdvouvv €va Pripa mopamépa, Tpoceyyilovtag Kpitikd Vv €€ 0mOGTAcE®S
puebodoroyia. Ot 00O OvVOQPOPEG OTN GULVEXEW ElvOLl JPOTICTIKEG: «...DTAPYOVY TOAAG
pofinuara ue ™mv &£ amootaoems uabnon ocov apopd ta covoiclnuozo tov goitnty. 1o
ayyog, ovnovyia, oloOnuo OTouOVWONS Kol OTOYVWOoNS Yo, TO TWS TPETEL VO, OIEKTEPALIDTEL
LOVOGS TOV TOL TAVTAL». AKOUN, «if ueBodoloyio tns €& amooTaoews EKTOIOEVONS IVl TETOLO. TOD
opnvel my evBovn s uabnong oe ueyoio fabuo arov kabe poitnth Kot y1” aVTO EIVOL EVTOVO TO
aloOnuo. s omouovwons». To aicOnua g amopdvoong kot ™G povasdg  sivon
SkaoAoyNUEVO Kol oOvnbeg Ge TPOYPAUUATO TOV TPOGPEPOVTAL UE TNV €5 AMOCTAGEMC
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pebodoroyia, emnpedlovtag TOGO TN GLVOAMKN KOWV®VIKTY TOPOVGIN TOL GOITNTH, OGO Kot TNV
i01a ™ pndOnon (Rovai & Wighting, 2005).

) ATOUOVWGN 6E GOVOVAGHUO UE TIG EKTALOEVTIKES KOl AAAES VITOYPEDCELS

Ol VTOYPEDGELS TOV POTNTOV EVAVTL TOV TPOYPEUUATOS CTOVOMY OTALTOVY ovTOTEDapyia
Kol TOMEG Mpeg PeAéTNG, emteivovtag €161 10 aicOnua amopdvoons, wwaitepa Kotd Tig
TEPLOOOVG EKTOVNONG TOV EPYACIOV. M1 QOITATPLN AVAPEPEL YOPAKTNPIOTIKA:

Tlolb ayyog yia va teieiwow vy TPOTH EPYATIO. EYKOIPO. KoL VO, TPOAGLW® Vo
Kavw koAd koi t Oevtepn. Iloiin vevpikotnta: oev aviéyw dilo avto To
TEPLOPLOUO TOV OV DTOPAILEL N THPHON TOV GUYKEKPLUEVOD TPOYPOUUOTOS. OEA®
va. metdlw ola otov oépa kai vo. poyw. H évtaon Eyer yaldoer eviedwg
OVUTEPIPOPC. OV OTH JOVAELS, Koi UE TNV 01K0YEVELD, wov. Eyer onuiovpynOet pio
EKPNKTIKY aTuoopaipa. Oiw mpotepaidtnTo. o 00 Koi OmO OAODS EMEION
owfolw. Exyw oxeplesi ot mopd vo ovveyi{w &£tol KaADTEPA Vo GTOUATHOW.
Nownbw evoyn.

(TMotpog, 48 etdv)

H mpoondBeia tov @ortnt®dv vo GUVOVACOVY TV EMAYYEALOTIKY, TNV OIKOYEVELNKT KOl TNV
KOWMVIKT ToVG (o1 dvoyepaivetar o€ peydro Babud, kabmg o1 0moTNGELS TOV TPOYPAULATOS
elvar mOAAEG Kol O avaykoiog ypOVOg Yyl 1KOVOTOINGY TOV OVOYKOV 0UTOV 0PKETE
nmepropiopévos. Ilapa moArol portnTég Ypaeovv oTo NUEPOAOYLD TOVG TEVTE UVEG UETA TNV
évapén g eoitnong tovg 41t asOdvovTal GuVoLGONUATIKA TEGUEVOL KOt KaTafaAAovTal amd
awoOnpata eoPepod dyyovg kot tavikov. To aicOnuo aropdvmong eaivetal vo SUGKOAEVEL Ta
npdypato akoun teprocotepo. I'pdoet pio portnTpio:

Niwbw axoun mo évrova 10 covoiocOnua e aToudvVwang, 10 0Toio T0 GOVEIETH
a0 TOALG. UE ODOKOAES KATAOTAOEIS. Agv LoV opédel Kol T0o0 Tov T0 Viwbw Kot
T0Pa ECOITIOG TOV YEYOVOTOG OTI OEV EY® UIG. GUYVH TPOCWTIKY ETOPH UE POITHTES
ko1 kaOnynty. H amoudvwon ooty pov onuiovpyesi ooy emokdiovfo to &viovo
AYY0G TOD TPOOVEPEPQ, APOD OEV EY KAONUEPIVY ETOPH LE TOVS AALOVG.

(Exmoudevtikdg Anpotikng, 35 etdv)

Metd and ™ ovumAnpoworn €61 UnveOV 6To TPOYPOUUM, TO OpPVNTIKE cuvoicOniupoata
e€axoAovBolv vo dlaKaTEYOLV OPKETOVS POITNTEG, Ol 0moiol vimBovv peydAn @optiom, OxL
1660 Yoo T pebodoroyia, aAAd Ady® wupiowg TOV TOAAATAGV pOA®V TOL £YOovV Vo
ekmAnpocovy. ['pdeet kdmoa eOTHTPIOL XOPAKTNPIOTIKA: «A1600vount Tws TPEYm ToVEXMS
vo. TpoAGfm KaoTl, puo 000 ki av mpooralm oev 1o metvyaive. Tlollég popés n évioon kal 10
OTPES OEV UE APNVOVY Va. EpYa.aT®. ETITAEOV, £y TOPOUELNTEL EVIEAWDS TNV OIKOYEVELD. IOV KOl
VIOw TOLLES EVOYES Y17 ADTON.

0) AveKolicg 6T YpHon THS TEXVOLoYiag

Me v avdfeon TV TpOTOV EPYUSUDV, 1] Oy@Vio Kot TO (YOG CTOOLOKE EVIEIVOVTOL Y10, TOVG
TEPLGGOTEPOVG (POITNTEG, OAAA WOl0iTEPA YU OWTOVG TOL OgV €ivon €E0IKEIOMUEVOL PE TNV
teyvohoyia. «Ouoloyd wwg Exw moAd HeYBAO GyxOS Yia T XPHON THS GOYXPOVHS TEXVOLOYIOSH,
AVOQEPEL PO EKTTALOEVLTIKOG GE MAEKTPOVIKO NG unvopa. Mia voonAedtpla tovilel 0Tl «o
pofos eivou éva drio ovvaiotnuo mov Eyxw, L0yw TS EAGYIOTNG ETMOPHS LOD UEYPL OTIYUNG UE
TOV GYEOOV, AYVWOTO YWPOo TOL 01001KTOOV. H ameipio owty oonyel ae younin ovtomemoiOnon
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Kal 0T0 QOPo 0Tl [0S OV UTOPECE VO, AVTATOKPLOM EYKAIPO. 08 KATOLES OO TIS DITOYPEMDOTELS
rovy. Ko pa tpitn poutntplo ypaoet:

Niobw o1t kavw éva dvoKoA0 aywva uovy kai ywpis coumepactary... Eivou
TollES o1 wpeg mov owabétw umpoatd artov H.Y. yia va ucabw vo ypnoyomoiw
K010, TPOYUOTA, XWPIS VO EYD TO AVOUEVOUEVO OTOTEAETUA. ATOTOKO DTV TWV
ovokoliwv givar va viowbw ovalla, avikovy kot «extog exoyncy. (Exmondenticog
Méong, 47 etadrv)

H &€ amootdoewg padnom amodekvieTat Yo LEPIKOVG QOITNTEG TOAD EMimoVT Kot EE0VTANTIKN
dwdkacio Kot dnpovpyel cvuvorsOnuato Eévrovng amoyontevons. Ot apyikés EKTIUNGES TOV
QOUNTAOV avoEOpKd pHe T0 Pabud SvokoAiog TOL TPOYPAUUATOS OlyevdovVTal, KAODS M
eKTOOEVTIKY Oladtkacio elvar TeMKd dvokoAdTePN omd OTL €lye apyKd VTOAOYIOTEL. XN
JupKeLa TNG OeVTEPNG GUVEVTEVENG, N EpuNVEia VOGS ot OTL Kot 1 £§ 0mocTdcEmS Padnon
SLUPBAAAEL TN SLODOVIOT] TOV KOWVOVIKAOV OVIGOTHTOV Eival EVAapEPOvGa:

H Avoiwxty kou e Amootaoews Ekmaidevon amooeikvieTol TeAIKO, EMImMOV Kol
eCovTAnTIKY gpyosio Yo EVoL GTOUO TOD EPYALETOL TOAD, 10IWS OE Y10, EKEIVOV TOD
EMPOPTIETOL UE TEPLOGOTEPES €VOVVES, O0IKOYEVEIOKES — emayyeiuatines. Avto
OVVIOTG, EUTPOKTH ATOOELLH TOD YEYOVOTOS OTL OVOKOAG UTOpEL vo. KTorhBodv Ko
va katopynBody o1 KoIvmVIKES Kol 01 EKTOI0EVTIKES aviooTnTes. [...] Noi pev Exw
Hia evkaipio. uaOnNons mwov O0ev HUov OIVOTAYV TPONYOVUEVAOS OLLG. EIVAL «OMDPOV
adwpovy kai vioOw mold aroyontevuévos yi” avtd. Eivar toc0 moliés o1 evBoveg
OV TEPTOVY TAVW UOV (OIKOYEVELOKES, ETOYYEAUOTIKES, KOIVWVIKES) TOV TPETEL VO,
&yels mold ypovo yia vo, avrtamelelOeig, vo unv Exels oAles vmoypeaels. Apa. oe
mo1ov arevBovetor tedikd n €& amootaoews puebodoloyia.

(Exmoudevtikdg Anpotikng, 38 etav).
Xvltnon AnoteleopdTmv

H dwdwktvokn - €€ omootdoemg pnanon amotedel po cOYXPOVN EKTOLOEVTIKY] TPOKTIKY
dyvwoTn oT1ovg TEPLeGOTEPOVSG omovdactég oty Kompo. H emtuyng e10doym tov mpdtmv
onovdact®v 6to Avoiktd Tlavemotmiuio Kompov kot m dvvordmrta g €5 OmOcTAGENG
@oitnong Tovg, TPOoKaAEl MWOAAATAG KOl evOAAOGGOUEVO  cvvousOnuata, To  omoin
KMUOKOVOVTOL ovOAOY®G TOL KOW®VIKOD Kol TOday®YlKoy TAOGIOL WHEGO GTO Omoio
duakewvton. Amo Tn por TAevpd, N 0Tk cuvaloHOnUaTIK KOTAGTOON TV GTOVOUCTOV—
xopd, Kavormoinom, evlovolacpudc—ovvlétovy 10 cvuvasOnuotikd medio EvapEng Tov
LLETOTTUYLOKOV TTPOYPALLLLOTOG.

Toavtoypova, 1 AyveooTn, Yo TOVG TEPIGGOTEPOVS GTOLOACTEG, HeBodoroyia amoteel
OMUOVTIKN YT ELEAVIONS GLVOIGONUATOV GO0V Kot avaspdielag. Avaioyo cuvoisOfpata
apeBopiog €xovv KoTOypOQEEl Kol oto apylkd otdd goitnong o GAAa €5 AmOGTACEWMG
npoypappate omovd®v (Conrad, 2002; Hara & Kling, 2003). H Swapopd opuwg dAiov
OTOTEAECUATOV UEAETMOV UE TN OIKN LG EPEVVO. UTOPEL VO EVIOMIGTEL GTNV £VIOVI] avapOPd
TOV TEPICCOTEP®V GTOLOASTAOV OTL N ETIAOYY| TOLG YL CLUUETOYN G &vo TPOYpoUpe €€
OMOGTACEMC EKTTAIOEVLOTG, TOV £YIVE LE OVOTNPE KPLTPLOL LOPLOSOTNONG, ATOTEAEL KOWVMVIKY
kata&ioon vy Tovg 1010Vg aAAG KOl TO HOVAOIKO EIGITNPLO YO0 TNV EKTANPOGCT TOV
TPOCOTIKMV KOl EMAYYEALATIKOV TOLG £MOOEEDV, KATL TOL Bo YTay advvato vo LAomoin el
Y®pig ™V €€ amooTdcemG EKTaidEVOT).
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[Switepa, N apeBopio Tov yopakTnpilel TOVG GTOVONCTEG e TNV EVOAAOYT OETIK®OV
KOl 0pVNTIKOV cuvosOnuatov koplapyel oand v apy ©¢ 10 TéA0G TG (Poitnong Tovg,
aviAOYO HE TIG EKOOTOTE VTOYPENDGCELS TOVG GE GLVOLOGUO HE TIG OLVOATOTNTEG OV TOVG
napéxetl (N dev Tovg mapéyel) 1 dadtkTvak - €€ amootdcews pdbnon (Jones & Issroff, 2005;
Richardson & Swan, 2003). ['ia wapdoetypa, n GVETOPKNG ETKOWVOVIO TOV GTOLOAGTMOV TOGO
petald Toug 660 Kot pe Tov kafnyntn, n un e€otkelmon Toug pe TV TEXVOAOYia, Ol ATUITCELS
TOL TPOYPAULOTOS KOL 1 THPNOT TOV XPOVOSIOLYPAUUATOV ivol HEPIKEG amd TIG TNYES TV
apVNTIKOV cvvalcOnubdtov mov dukatéyovv Tovg omovdactés. [lapdiinia, ekepdlovv
évtova cuvaustnuato Kupimg AOY® TV TOAATA®V POA®Y TOL KAAOVVTOL VO, EKTATPDOGOLV.
Ot molhamAol avtol porot Kot 1 SvokoMa ££1GoppdTNGNG TOVG, EMITEIVOLV TO GyYOG Kol TO
aicOnpa d1dyevong TV TPOGIOKUDY TOVG.

Eminpooheta, n peBodoroyio g €& anootdcews exkmaidgvong Tpokaiel oe apKeToHg
OTOVOAGTEG TPOPANUATIGUO KOl OvOCQOAEl AOGY® EAAEWNG TPOCOMIKNG emagng. H
EVIOTTOGON 7OV emKpdINoe elvalr OTL otV KOt TPOCMOMO EMOPY], Ol GTOLONCTEG Oa
EMOPEAOVVTOV TOV GYETIKMOV OEVKPIVICEDV Kol KOTELOUVOE®MY amd TOVg S1OACKOVTESG, e
OTOTEAECLOL TNV KAAVTEPT] KOl OLGLUCTIKOTEPT OVTIANYT TOV YVOOTIKOD OVTIKEINEVOL. ATO
™MV GAAN, oVTO TO YEYOVOG 0ONYNGE KOTOOLG QOITNTEG GE TPOCTADEIEG YO TEPOITEPM
KOWMOVIKOTOINGoN Kol oAANAEmiOpacn petald Tovg, €tol ®ote va pelwbel 10 aicOnua
amopdvoons. I' avtd to Adyo ko mopatnpndnke to «mapddoo» va ekepdlovv kdmolot
onovdaotég awshnuato cvvorsOnuatikng eyyvtntag (emotional closeness) Adym g €€
amootdoems pebodoroyiag, evd dArol va asBdvoviatl cuvoioOnuatikn andctacn (emotional
distance) (Ben-Ze’ev, 2003).

To gvpipata g épevvag avtng vtootnpilovv 0Tt 1 OGOV TO0 dLVATO GLVTONATEPT
e€okelmoN TV GTOVOACTOV LE TNV €5 AMOCTAGEWS HeBodoroyia, 1 EVIGYLON TNG TOLOTIKNG
EMKOIVOVIOG LE TOVS CLUPOITNTEG KOl TOVG KOONYNTEG KOl O KATAAANAOG TPOYPOUUUATIGUOG
Kol 6ootn dwyeipton Tov ypdvov, eivar moapdyoviec mov cuvielobv otn peimon tov
APVNTIKAOV  GUVOICONUATOV—EVPNUATO TO OTOi0l GUVAOOLV TANPW®G HE TPONYOVUEVES
ouvapeig épevveg (Conrad, 2002; Rourke et al., 1999; Rovai & Wighting, 2005; Swan & Shih,
2005).

Téhog, otv €pevva ovt) mopOlo mov Ogv €ywve mpoomdbeln va cuvdehodv Ta
cuvalcOuoTe TOV OTOLONCTMOV YPOUUIKE pe TNV emitevén Tov padnclukov otdyov,
evtoUToIS woyvpoTateg evoeiEelg vmootnpilovv 6tTL Ta cuvorsOnquata dtdpapatitovy To dukd
ToVg pOAO, BeTikd M apvnTkd. Ot 6movdaoTEC €lval Ol QOpElg TV OmolY OeTikdV 1)
APVNTIKOV GLVOICONUATOVY, gival OU®G cLyxpOVMG Kol Ol VTOJOYELS TOV EKTAULOEVTIKMV
dwdkactmv kot Tov pehodmv g & anooctdocmc pebodoroyioc. Ynd avtr v €vvola Kot
pésa ¢’ avtd 10 TAaiclo elvarl evilaPEPOLGA 1 TPOTACT] YO, VO ETOLKOSOUNTIKO LOVTEAO
SdIKTLOKNG - €& amootdoewg pddnong, pe ta cvvausOnuata oto emikevipo (MacFadden,
2005 & 2007 xou MacFadden et al., 2005) kou a&ilel mepartépw diepedhivnong.
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Abstract

Distance education options create learning opportunities for many people but simultaneously,
they erect access barriers for some individuals with disabilities. This paper addresses this
target group - students with disabilities- and encourages their greater inclusion in the planning
and delivery of library services. Furthermore, it identifies the lack of literature on information
seeking behavior of people with disabilities and the fact that distance learning literature does
not discuss issues of equal access for this vulnerable group of users. For eliminating
information disability, this paper pinpoints the essential role of libraries, legislation and
assistive technologies and highlights the need for further research and investigation in the
fields of on-line accessibility, information seeking behavior of disabled students and
disabilities in higher education.

Mepiinyn

H &£ amootdoeng exmaidevon mopéyel dvvatdTeg Habnong oe moAlovS OAAG TapdAAN Ao
nmpokoiel ko eumdole mpodcPaong oto dtopa pe avamnpio (ApeA). To moapdv dpbpo
angvfHveTan 6ToVG PortNTéG pe avamnpio (OueA) kot evBappOVEL TNV EVOOUATMOOT] TOVG GTO
OYEOWOMO Kol TN  Olvop  VLANPECI®V  TANpoopnons. EmumAéov, «ataypdeer 1
UNOOUIVOTNTO OVOPOPAV YO TV TTANPOPOPLOKT GUUTEPIPOPA TV ALeA ot BipAoypaeia
KOl OTO YMPO NG €5 OMOCTACEWMS eKTAidgvoNG, N omoia Oev €xel aoyoAindel pe (ntMuota
16oTIUNG TpdSPacng avtng ¢ evmafos opddag xpnotdv. Me andtepo o1d)0 TNV e£AAeyM
™G TANPOPOPLOKNG avormpiag, 10 GpBpo avtd emonuoivel TOV OVGLOGTIKO pPOAO TOV
BpAoONKdV, TG vopoBesiog Kol TMV VIOGTNPIKTIKMOV TEXVOAOYI®V KOl TOVILEL TV avayKn
YL TEPAUTEP® EPELVA OTOVG TOUEIS NG on-line TPooPaciudTNTOG, TNG TANPOPOPIOKNG
oVUTEPLPOPEG TV DUEA KoL TV OVOTNPLOV GTO YMPO TNG TOVETICTNLOKNG EKTOIOELONG.

Keywords: Distance Learning, People with Disabilities, Libraries, Accessibility

Aggerg Kherdrd: EE amootdoemg Mabnon, Atopa pe Avannpieg (ApeA), BipAodnkec,
[IpocPBacipudétta

Introduction

During the last years, increasing numbers of young people with disabilities are attending
postsecondary academic institutions (Henderson, 2001; National Council on Disability, 2000).
However, these individuals experience far less academic success than their non-disabled peers
(Horn and Berktold, 1999). The impact of technology on the delivery of education is clearly
demonstrated in the tremendous growth of on-line distance education programs and web-
based distance learning course offerings. It is assumed by most instructors and administrators
that anyone with computer and Internet connection can access these courses and the
supplementary materials offered by libraries, university departments, businesses and other
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groups. In the global information society, growing numbers of individuals with disabilities
have access to computers, assistive technology and the Internet. However, some of them still
do not have access to all the content delivered via the Internet because of the inaccessible
design of electronic resources.

People with Disabilities (or Differabilities)

According to the Greek Act 1566/85, people with disabilities are defined as those that due to
physical, mental or social reasons perform retardations, disabilities or disorders and they have
serious difficulty in getting involved in education, being productive and integrating with
society. The Greek Parliament has declared 3™ December as National Day of People with
Disabilities (Act 2430/96) with the intention of eliminating the disability gap.

There are several categories of people with disabilities such as the blind or people with visual
impairments (VIP), learning disabilities, pre-lingual and post-lingual deaf people, deafblind,
individuals with physical impairments, developmental disabilities, syndrome Down, attention
deficit disorder, multiple sclerosis, autistic people, etc. Disabilities are divided to hidden,
visible and temporary ones. The category of hidden disabilities is the most difficult because
they are not easily perceived by instructors, librarians, etc.

There is also a broader category of people with disabilities, the “print-disabled” or the “print-
handicapped”, which includes all those that, for the above mentioned reasons, are unable to
handle and use the standard print. Students with disabilities need access to the same resources
as their able-bodied peers (Kavanagh, 1994). In USA disabled college students need access
not only to textbooks but also to newspapers, professional journals, government documents
and other reference sources (McNulty and Suvino, 1993).

Print-disabled people are not able to use libraries designed for the average, able-bodied,
traditional student. These people need alternative format materials (talking books, recordings
for the blind, braille material, e-braille, adapted literature, digital talking books, captioned
material and videos, easy-to-read literature, etc) and accessible web-based resources. But, how
many distance learning programs offer such accessible material to these students?

For example, people with visual impairments on average prefer studying humanities, social
sciences, psychology and not areas of science, such as engineering, chemistry, physics,
biology, and mathematics. Those areas have traditionally been less accessible to students with
visual impairments in particular, because the complex visual information generally associated
with these disciplines has not been readily accessible (Coonin, 2001).

People with disabilities have a lot of attributes of information poverty and social exclusion,
such as poor education, low levels of literacy and income. Apart from the social exclusion,
they also experience digital inclusion, disability gap and live in a world of information
apartheid. But soon all education stakeholders (colleges, institutions, libraries, instructors,
providers of content, etc) have to recognize that the functional disability of people with
disabilities must stop implying also their information disability.
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Distance Learning and Students with Disabilities

It is widely known that computers and Internet are less available to people with disabilities,
that’s why we hear often about information rich and poor people and computer “have” and
“have-nots”. Without access to computers and Internet, students with disabilities cannot
participate in web-based learning options. They have to deal with innumerous problems, to
struggle for gaining access to basic resources and material for their e-courses and because of
those, a lot of them resign. It is likely that web resources and other information technology
will erect barriers to some people unless universal design considerations are made as
resources are being developed. Applications of universal design to instruction in general have
begun to appear in the literature (Bar and Galluzzo, 1999; Bowe, 2000; Burgstahler, 2000;
Center for Applied Special Technology, 1999). Most articles and books about distance
learning design, however, do not discuss universal design principles or specific access issues
for students and instructors with disabilities. The majority of articles that discuss the
application of universal design to Web pages thus far have appeared in library publications
(Schmetzke, 2001).

Core distance education journals, such as “The American Journal of Distance Education”,
“Journal of Instructional Science and Technology”, “Virtual University Journal”, “Online
Chronicle of Distance Education and Communication” and the “Journal of Library Services
for Distance Education” do not reflect any concern about the accessibility of online resources
for people with disabilities or the “future of library services for off-campus/distance
education” (Schmetzke, 2001). Pertinent special-theme issues in other disciplines are not any
different in this regard, such as the special issue on “Telecommunication, Distance Learning,
and the World Wide Web” in Technical Communication Quarterly.

As for library literature, we searched 400 library-related publications for identifying material
relevant to accessible distance learning or distance education so as to examine the dearth or
richness of resources on this subject. The results were only...two relevant publications
(Burgstahler, 2002; Schmetzke, 2001).

The largest division of ALA (American Library Association), the Association of College and
Research Libraries (ACRL) revised in 2000 its 1990 “Guidelines of Distance Learning
Library Services”, where it gives the definition of “distance library services”. Although the
“distance learning community” addressed there covers:

“...all those individuals and agencies, or institutions, directly involved with academic
programs or extension services offered away from a traditional academic campus or in the
absence of a traditional academic campus, including students, faculty, researchers,
administrators, sponsors, and staff....(ACRL, 2000)”

The current guidelines do not include standards for making electronic resources accessible to
individuals with disabilities (ACRL, 2000). The ACRL has clearly missed an opportunity to
model for its members how a commitment to accessibility can be integrated into distance
learning policy. In the literature, there are accessibility policies of academic, public, special
and college libraries but it is quite scarce to find policies for designing accessible distance
learning courses and web-based resources. Few colleges and universities have policies and
guidelines that specifically address the accessibility of distance learning classes. Because of
this, it is not surprising that many college, university, library and distance learning webpages
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are not fully accessible to individuals with disabilities (Craven, 2000; Evans, 2000; Guthrie,
2000; Lilly and van Fleet, 2000; Rowland, 2000; Schmetzke, 2001).

Distance learning options create learning opportunities for many but erect access barriers for
some individuals with disabilities. Making a distance learning course accessible to everyone
minimizes the number of legal challenges and complaints, supports a diverse student body,
creates a better learning environment for everyone and is the right thing to do.

Even though the number of students with disabilities gets increased continually, they continue
to constitute a minority to the general student body. For this reason, the available information
for their needs and experiences are quite limited. There are no studies that record and monitor
their real-life learning and educational conditions so as to suggest further improvements and
help them participate more actively in their colleges and universities.

This ignorance is due to the fact that students with disabilities rarely enter academic
institutions. Deaf students constitute a small but increasing number in college communities.
For example, academic libraries have not taken the needs of deaf students into consideration
because the minority of them reaches this educational level. Most of them get enrolled to
colleges with little or no knowledge of their institution’s library systems and resources. This
situation gets even more complex, since most librarians ignore them accordingly, thus there is
no interaction which could lead to cooperation and equal information services.

The result is that students with disabilities remain unserved, disadvantaged and
underprivileged. There is online distance education anytime, anywhere but not for everyone
while disabled students should be a part of their institutions’ libraries and not apart.

In library literature, the researcher may find paradigms and personal narratives of students
with disabilities. Damon Rose (from London) finds ridiculous the fact that blind students have
to scan a whole book first (a process that may take up to 8 hours which means a whole
working day) before reading it because it is not available in accessible format while their
fellow-students get the information that they want just by entering the library or using several
digital libraries. Blind students must work 10 times even harder than their sighted fellow-
students, that’ s why most of them get lower grades because of their superhuman effort.

The Library’s Role

The history of library services to people with disabilities is recent and comparatively short.
The most important challenge that libraries and information services deal with in our
information age is “inclusiveness”. For facilitating students with disabilities succeeding in the
distance learning programs of their choice, libraries have to:

research the current situation

focus on students with disabilities and respond to their specific needs

meet access challenges and find solutions for enabling and integrating disabled
students

take steps towards accessible resources

develop policy statements

adopt universal design principles

involve all education stakeholders

evaluate their own progress

deliver state-of-the-art services

assign responsibilities and establish basic processes
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adopt guidelines for accessible electronic and information technology

disseminate information on accessibility

procure accessible products so as to remove barriers to access

develop successful strategies for bridging information gaps putting person first,
disability second
e find the best fit between user, environment and technology
e act for the removal of some copyright barriers

These methods will provide a new vista on library services, will open new worlds of
information, expand the existing library systems and finally, by implementing all these,
libraries will hopefully be transformed from reading places to access points.

The literature of library and information science (LIS) discusses consistently the need for
libraries to interact with their communities. But this discussion tends to focus on general
populations (faculty, students, staff) and not on the so-called special ones (people with
disabilities). For this reason, librarians should change their attitude, way of thinking and focus
of interest. Besides, attitudinal barrier is the most often cited one in providing equal services
to people with disabilities. Librarians should focus not only on well-functioning and well-
educated students but also on weak readers. Even more, they should be proactive and they
should not assume disabled students’ needs, aspirations and expectations.

It 1s worth noting that all the above do not imply that all the responsibility is solely left within
the library. On the contrary, the institutes that offer the distance learning programs and their
stakeholders have to understand that students with disabilities pose a challenge and not a
problem. They have to respect and listen to their needs, to include them in every phase of their
educational process and plan for them, not without them.

Last but not least, students and instructors with disabilities should inform libraries and other
content-providers when their resources are not accessible and should demand access to the
content. They have to pinpoint the problem and request equitable educational conditions,
since their motto is “nothing about us without us”.

Legislation

One of the most catalytic factor that affects library services for people with disabilities is
legislation of each country. Most initiatives for equal information services for people with
disabilities, access for all and the increasing number of students with disabilities to colleges
and universities seem to result from the relevant disability legislation, such as Americans with
Disabilities Act (ADA, 1990), Australian Disability Discrimination Act (1992), Disability
Discrimination Act (1995) of United Kingdom and Special Educational Needs and Disability
(2001). The law and student demands spur colleges to seek new design and approaches.

Since the beginning and mid of 1990, there have been several movements encouraging the
social inclusion of people with disabilities, in which post-secondary institutions and their
libraries have responded positively.

The sensitization of Greek nation for the disabled started almost at the end of the first half of
20" century (Darais, 2001) while until then provision for them was non-existent. In
comparison with other countries, the right to education and information was recognized only a
few decades ago. In particular, according to Act 904 passed in 1951 (the first law aiming at
the support of the disabled), Greek government for the first time is obliged to take care and
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ensure the education of people with visual impairments. Because of this delay, Greek
literature referring to the information seeking behavior of people with disabilities is quite
meager.

Currently, even though United Stations’ declarations referred to unhindered access to services,
activities, books, leaflets and generally to information, students with disabilities continue to
experience learning, academic and thereby, social exclusion (Kalantzi-Azizi & Tsinarelis,
1994). Unfortunately, legal barriers to full access have not been eliminated, especially when
the copyright issue intervenes.

On-line Accessibility and Information Seeking Behavior of People with Disabilities

Until recently, information on accessibility of web-based library resources was scarce. It was
not until 1996 that accessible web design emerged as an issue in the professional library
literature and in 1998 researchers began collecting data on the accessibility of library web
sites and on-line resources (other than webpages) such as e-journals, databases, etc. Until
2002, there were few things published in the field of online accessibility research. Since then,
several studies have been conducted so as to record accessibility and design issues and
evaluate the accessibility of campuses, academic and public library webpages. Library
literature presents a wealth of surveys of library services, web accessibility survey sites,
manuals of best practice, case studies of individual libraries, etc.

As for the information seeking behavior or on-line strategies of the disabled, there is lack of
literature dealing with these issues, although web accessibility is largely influenced by those
parameters. For this reason, there is need to approach users with disabilities and explore their
information seeking behavior so as to offer them information equity. Students with disabilities
constitute a distinct and important group that, from time to time, have unique service
expectations. By exploring their information behavior, we are going to escalate the
information gap between the print-disabled and the non-handicapped and optimize library’s
performance and delivery of information services. There is room for additional research that
might investigate their varying information and communication needs and especially their
interaction with on-line technologies, Internet and web-based resources (since the very visual
nature of most web resources makes them potentially inaccessible).

In library professional literature, there is considerable discussion of Internet benefits and
possibilities for people with disabilities. “Internet has the power to change the life of the
disabled” and “microcomputers have been voted as the new saviors for people with
disabilities”. The positive influence of Internet in the life of people with disabilities is obvious
(Grimaldi and Goette, 1999; Taylor, 2000). But, even though there are several studies that
have examined the Internet’s use, there is none that records systematically the way that people
with disabilities use online services and a pool of other dimensions, such as:

Which Internet services do they use more often?

Which are the main reasons that they use the Internet?

How does the level and type of disability affect user’s perception of multimedia and
web-based resources?

Which are the on-line retrieval strategies that they adopt?

Are they enough computer literate and what can be done so as to succeed it?

Which is the searching process for disabled users of the web?, etc.
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Electronic media should be a boon for people with disabilities but few colleges embrace the
technologies that could help them. The loss of a sense influences the way a person reads, gets
informed and more generally communicates. In such circumstances, people with disabilities
rely on the rest of their senses and use information channels through their sight, sound and
touch. Because of their difficulty in searching, browsing, retrieving and selecting material
from resources designed for the able-bodied, it is quite obvious and logical that they choose
the easiest information paths for them, since they do not have a lot of information choices. As
everybody, they want to lead a productive life, to keep their mind alive and get educated. For
example, if a blind student wants to access web-based resources, he would prefer doing it on
his own, without relying on human readers or other mediators. People with disabilities desire
real-time access to information and dream of being independent and self-determined learners.

Assistive Technologies

Sometimes accessing web-based information depends on the appropriate adaptive or assistive
technology that the institute or the user has at his disposal. Of course assistive technology
cannot overcome barriers such as poor coding or design. When a web-based resource is poorly
designed, it is not going to be accessible even if the user has the most advanced assistive
technology. Nowadays, there is a maze of adaptive and education-based information
technology, such as:

Magnifiers

Enlargement software

Video magnifiers

Screen readers

Speech synthesis

Braille display (this device translates all the information that appear on a Windows
screen in a series of eight Braille dots/ characters)

OCR

Braille embosser

CCTV (Closed Circuit Television)

Electronic notetakers

Braille translation software

Conclusion

Students with disabilities, though present on campus previously in the past, have only recently
become a focus of this diversification. These students present vastly different learning styles,
physical accessibility needs and sensory differences that distance learning providers must take
into consideration if they want to offer accessible and equal web-based courses and material.
They need to stop making assumptions about this population and listen to its needs and
expectations so as to result to the development and improvement of services. Conclusively,
design for all and user centered design are the only design approaches that distance-learning
education has to adopt. The target of their efforts should be the user’s enforcement by placing
the needs and demands of the disabled in the centre of the design process.
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What kind of Haptic devices and applications are needed in education? Requirements,
Specifications and hands-on experience derived from an IST project
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Abstract

In this paper the question whether Haptics technology (virtually touching objects and feeling
forces), could be effectively implemented in the teaching procedure is studied, as well as if
this technology can be used in improving the understanding of certain scientific concepts.
Under the framework of an IST European program called MUVII, a new haptic device was
designed especially for educational purposes and a prototype was implemented. This device
was designed after thorough consideration of the educational needs. During this process, the
most important parameters of the end user requirements were drawn up, and the functionality
of the end product was discussed with a team of educational experts (the team also included
teachers). These requirements were converted into specifications for a large scale system,
called the Interactive Kiosk Demonstrator (IKD). IKD’s objective was to demonstrate new
interactive paradigms forming a novel integration of the following modalities: 3D-vision, 3D-
audio and haptic (force, torque, and tactile) feedback. For the application software design
(focusing especially on the context of science education) the educational needs of the end
users were thoroughly analyzed and evaluated and, subsequently, some applications were
designed and developed. These applications have been used and tested by students of different
ages, and their teachers, for a period of over three months in order to divulge the benefits and
the drawbacks of the haptic device as well as the applications. Some remarkable results were
derived from the users’ feedback, which support the view that haptic interfaces can be
significantly beneficial to the students’ education.

Keywords: Haptic Devices, Science Educational Applications, Specifications, User
requirements, Virtual Reality.

Hepiinyn

H mapodoa epyacio peretd to epatnua edv n texvoroyio tv Haptics (cvokevég amtikng
avadpaonG OV EMTPENMOVY GTOV XPNOTN EKOVIKA va ayyilel avtikeipeva kot va oicOdveton
duvvapelg) Ba umopovoe vo evoopatwdel amoteAEGHATIKE 0T Sl0dkacio SOACKAAING GTO
oyoAeia, kaBmg eniong ko €dv avt n teXvoroyia Ba pumopovcoe va ypnotpomombet yio va
BeAtudoel ™V KATOVONGT OPICUEVOV EMIGTNUOVIKOV EVVOlDV. Xt mAoicto evog IST
EVPOTAiKOD TPoypappaTog pte o akpovopo MUVIL wo véa Haptic cuokevn| oyedidotnke
EOIKA Y100 EKTOMOEVTIKOVG GKOTOVS Kot KoataokevdoOnke éva mpwtdtumd tg. H ovokevm
oTY GYXEOLAGTNKE LETA O TN AETTOUEPT) LEAETT KO EKTIUNGN TOV EKTOOEVTIKAV OVOYKMV.
Koatd ™ didpketa avtig g 01001KaG10g, 01 CNUAVTIKOTEPES TAPAUETPOL TOV OTALTHCE®V TOV
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YPNOTOV KOTAYPAPNKOAV, KOl 1] AEITOVPYIKOTNTA TOL TEMKOV TTPOidvTog cuintinke pe po
OLAdN EKTOOEVTIKADV EUTEPOYVOUOVODV, 1 omoia mepteAdpupave kot dackdAlovs. Avtég ot
OTOUTIOELS UETACYNUOTIOTNKOY O TPOOYpoPES Yia €vo. cOOTNUO. HEYOANG KAIpOKOG,
amokaiovpevo Interactive Kiosk Demonstrator (IKD), onAadr to «kidoky» emideitng. O
o16y0¢ Tov IKD frav va emideryBovv Koavotdpot tpdmot aAANAETIOpacNg ovOPMOTOV-UNYOVIG,
oe éva OAOKANPOUEVO TEPPAAAOV  EIKOVIKNG TPOYUATIKOTNTOG 7oL Bo  meptAdpfove,
TPLOOIACTATN EIKOVA, KOWVOTOUO TPIGOAGTATO YNOoKO 1Yo Kot antiky] avddopacn (aicOnon
duvdpewv, portodv Kot agng). [a to mepiPdirov tov IKD oyedidotnkav Kot vAomomOnkoy
véeg eEEOIKEVUEVESG EKTIOOEVTIKEG EQPOPUOYES, TOV EGTIALOVV EOIKE GTNV EKTOLOEVOT BETIKAOV
EMOTNUOV. [0 TOV GYESAGUO OVTOV TOV EQPUPLOYDV Ol EKTALOEVTIKEG OVAYKES TMV YPNOTMOV
avaAvOnkav Aemtopepms Ko aStoloyndnkav. Ot epaployég avtég ypnoyLomomonKoy Kot
JOKIACTNKAY OO LoBNTEG OLUPOPETIKAOV NAKIDOV KOl TOVS OUGKAAOLG TOVG, Y10l Lol TEPI0d0
HEYOADTEPN TOV TPLUOV UNVOV, TPOKEWEVOL VO, SOTIGTO®OOVV TO, OQEAN KOL TO LLELOVEKTLOTO
¢ Haptic ovokev|g KaBdG emiong Kot TOV  EKTAOEVTIKOV €QOpUOY®DV. Mepucd
aSloonpeioto aroteAéopata mponAbayv amd tovg 1010V TOLg YPNOTES (LE TNV CLUTAP®OT)
EWVIKOV €PpMTNUATOAOYI®V), TO. omoia vmootnpilovv v dmoyn OtL ot Haptic cvokegvég
UTOPOLV VO vt oNUAVTIKE ETOQELEIS 6TV eKTaidELON TOV LoONTOV 6 OAES TIG Pabpides.

Introduction to Haptics, 3D Graphics and 3D Sound

Initially, it is useful to define some terms of Haptics, 3D Graphics and 3D Sound, since most
haptic devices use this kind of technology.

The term haptics was popularized in the United States by the philosopher Gilles Deleuze and
comes from the Greek verb "haptesthai", which means to touch and to handle. The technology
refers to the ability of touching and handling virtual objects. In a more general sense, it is an
interface that enables users to understand the weight, the shape, the volume of an object and
the forces acting on it. By using special input/output devices (joysticks, data gloves, or other
devices), users can receive feedback from computer applications in the form of sensations felt
on the fingers, the hand, or other parts of the body. The term “factile feedback’ refers only to
the sensory input on the fingertips of the user.

With 3D (three-dimensional) graphics we refer to a space where objects (polygons) are made
up by a series of dots which are referred to as corners. The coordinates of these corners are
specified by three values: x, y and z. The representation of the 3D space on each of user’s
eyes is always a 2D image obtained through the rendering process. The impression of 3D is
created in the human mind after some (quite elaborate) computation, albeit without conscious
effort from the part of the user. Many parameters are used as input to this computation, like
the different 2D image in each eye, different colouring (hue) of objects as distance increases,
common assumptions as to the size and speed of various objects etc.

As far as 3D sound is concerned, true 3D sound has genuine depth and width to it. Just like
3D graphics, 3D sound can also be recreated by just two speakers and some very advanced
mathematics! The use of 3D graphics and 3D sound combined with haptic feedback create a
multi-sensory immersion for the users.

MUVII project description

MUVII stands for the Multi User Virtual Interactive Interface and is the acronym of the IST
Project IST-2000-28463. The key objective of MUVII project (WWW) was to develop on the
one hand two new Man-Machine-Interface Devices featuring haptic feedback, called Haptic-
3D-Interface (H3DI), and on the other hand a prototype of an innovative integrated platform
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using the device: the Interactive Kiosk Demonstrator (IKD). University of Patras (HPCLab -
High Performance Information Systems Laboratory) was responsible for the design and
integration of the IKD platform as well as the development of the 3D haptic applications. In
cooperation with The Science Laboratory of the School of Education of University of Patras,
provided the specifications of the device and carried out the testing of the whole platform with
pupils and teachers. The other partners of the project were: Laval Mayenne Technopole
(France), CEA - Commissariat a I’Energie Atomique (France), SINTEF - The Foundation for
Scientific and Industrial Research at the Norwegian Institute of Technology (Norway), De
Pinxi (Belgium), Institut fiir Kommunikationsakustik — Ruhr University of Bochum
(Germany), ONDIM (France), CompuTouch (Norway), Centre PIC (Russia).

Nowadays, educational content and applications are developed everywhere. The use of web-
based applications to institutions and universities of higher education has been extensively
used, especially on distance education universities, like Hellenic Open University (Papadakis
et. al., 2005). However, when talking about teaching in primary and secondary schools the
opportunity of having a natural “look and feel” environment for teaching purposes is very
promising indeed.

The purpose of MUVII IKD was to demonstrate new interactive paradigms in a novel
integration of the following modalities as these interfaced interactively with the user: 3D-
vision, 3D-audio and haptic (force and tactile) feedback. The process followed in order to
design, implement and test the IKD was:

1. User requirements and constraints for the IKD device and applications were gathered
and analyzed.

2. Technically feasible specifications of the IKD device, applications and platform were

defined in detail.

Design and development of the /KD device

Design of the modular architecture of IKD supporting platform.

Design and development of /KD Applications.

Integration of the hardware and software modules.

Educational Testing of the IKD, for more than three months, with an adequate sample

of more than 300 pupils, and some teachers.

NowveEwWw

In the present paper the first two steps of this process are described, and some conclusions
regarding the issues raised in them are drawn, which can be used as a useful guide for those
interested in developing haptic interfaces and applications for educational purposes.

User Requirements Gathering

In order to collect the most important user requirements, several discussions with potential
users (mostly with teachers and to a lesser extent with students) were held. It is interesting to
note that although students normally have a better knowledge of computers than their
teachers, they are also “dreamers” and ask for features that are not feasible yet.

During these discussions the concepts behind the current haptic technologies (force and tactile
feedback) as well as our ideas were explained. In order to judge the pupils’ reaction towards
virtual reality environments involving haptic feedback interfaces, some trials were performed
using both children (of various ages) as well as adults, and a setup involving commercial
haptic interface devices (like Phantom by SensAble Technologies and I-Feel-Mouse by
Logitech) was utilised. The results of those trials were most encouraging, especially
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considering that these devices have a “feel” a lot less natural than the one expected from the
H3DI of the MUVII IKD.

Moreover, regarding the tactile feedback, it was demonstrated that the tactile motors of
CompuTouch (one of the partners in MUVII project) gave the sensory input expected when
they were integrated in a common mouse. The users got feedback on their index while
interacting with a windows application and the capabilities and limitations of such tactile
motors were studied in detail.

The teachers were fascinated with the idea of using haptics in their classes since this
technology gives the opportunity to observe, test and simulate phenomena that could not be
performed in a class or in a school laboratory (Ioannidis and Garyfallidou, 2001). This is due
to several reasons such as safety problems (e.g. it is too risky to use explosives or certain
chemicals in an ordinary lab) or too difficult and perhaps impossible experiments (“switch
off” friction for instance, driving any type of vehicle and feel the forces of a collision,
construct a certain machine etc.).

One of the primary interests during this phase was to specify the best shape and functionalities
of the IKD device. The main requirements for the IKD device was the movement
independence, the feeling of force feedback independently on each finger, the precision of the
movement so that the haptic device could function “transparently” as an extension of the
user’s hand. Apart from that, users expressed their interest in the use of two devices, one for
each hand. Moreover, users wanted a large workspace (i.e. actual space where the device
would be active).

As far as the potential applications were concerned, the users described the most educationally
preferable software as one that used a scenario that could not be easily performed in a class,
but with a high educational value nevertheless, while being exciting enough to attract the
student’s attention. Many different ideas for educational scenarios were put forward and were
exhaustively discussed. Finally two applications were selected and implemented for the IKD,
as described in a following section.

User Requirements Analysis

In the ensuing analysis, it was revealed that as far as the device was concerned, users wanted
to use advanced wearable (not ground-based) haptic interfaces instead of joysticks. The
characteristics most users required involved grasping, manipulating and throwing objects in
the virtual space, while feeling forces and tactile feedback on as many fingers as possible (but
at least on the two essential ones: thumb and index). The users required to be able to
investigate and explore various 3D objects and feel their material, surface, size, shape, etc.
Another very important characteristic, for the educational use of the IKD was deemed to be its
realism, (something that is normally ignored by game developers). Special emphasis was
given in support of accurate hand and finger movement.

Considering the projected educational use of the device, users wanted an “easy-to-use” device
that did not require in-depth knowledge of computers, robotics, or physics. Another important
factor was the weight of the device — the need to be as light as possible so that young children
can handle it — and the freedom of movements. The users wanted the device to be a “natural”
continuation of their hand, which they can freely move and operate in the application’s
environment.
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Regarding 3D sound features, users found very interesting the idea of hearing the various
sound cues of the application and being able to easily perceive their direction, distance and
volume, while at the same time they can communicate with the other users by using open air
headphones. Furthermore, Haptic related sounds (i.e. sounds produced directly from the
interaction of the user’s virtual hand with the objects) should also be supported by the sound
subsystem of the IKD.

One of the most challenging requirements was to support two users interacting simultaneously
in the context of the same application. The users should be able to jointly manage the common
viewpoint, but each user should be able to independently move inside the 3D world of the
application. The two users should be able to act simultaneously either on the same or on
different objects.

The analysis of the user requirements led to the specifications of the IKD haptic device, the
IKD platform and the IKD applications, as described in the next sections.

IKD Haptic Device Specifications

The MUVII IKD Haptic 3D Interface (H3DI) is the human-interface part of the IKD platform
and plays an extremely important role in the functionality of the whole system. The IKD
H3DI should respect some specific constraints, regarding the various ages of the final users
(children as well as adults), and some requirements that are determined by the IKD
applications. The analysis of these requirements and constraints led to the following
specifications:

Size of H3DI: How small should the body of the H3DI be? The main concern is the use of the
device by young children (primary school). As the size of their hand is smaller, we cannot
expect young children to be able to handle with ease (or at all) a device created with a fully-
grown male in mind. Therefore, the best possible solution is to create a device that is
adjustable in size, so it can be used by adults and children as well. This could be achieved by
having detachable pads attached to the main body.

Weight: 1t should be as light as possible, approximately 100 - 150 grams. The balance of this
weight is of considerable importance, as it should not be very top — heavy, or in anyway out
of balance. A top-heavy H3DI would feel unnatural to use and, therefore, the user would find
it hard to “immerse” in the use of it.

Priorities to be kept in the design: The balance and fit are probably more important
parameters than size and weight. Any inevitable compromises made should keep this in mind.

Type of movements: The users should have the capacity to move their hand (with the device
worn) freely in space without strict movement restrictions. Moreover, the users should be able
to use at least two of their fingers (thumb and index) independently. This way, it was observed
that they could easily manipulate virtual objects (albeit in a rather unnatural fashion). Taking
into consideration that in this trial a new haptic interface was evolved, this is acceptable. It
also turned out that the user could easily ajust him/herself to this situation, e.g. the use of only
two fingers to manipulate objects). Furthermore, the precision of the movement is an
important factor, because it allows the user to perceive the haptic device as an extension of his
hand.

Force feedback: Users should be able to manipulate objects using their two fingers and feel
forces acting on them, independently on each finger.
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Tactile feedback: Users should be able to get tactile feedback (feel the surface contours and
textures) on their two fingertips. For the MUVII IKD H3DI this tactile feedback is provided
by two tactile motors integrated on the H3DI. These motors (see Figure 1) were developed by
CompuTouch, a MUVII partner. The integration on the H3DI allows good force feedback on
finger, while keeping fingertips free for tactile feedback.

=l

Figure 1: Tactile Motors (Courtesy of CompuTouch(WWW))

Type of actions: By exploiting the force-feedback of the H3DI, users should be able to select,
pick-up, hold, move, orient, release/place, pull/push and throw objects, while they feel forces
acting on their fingers (weight, torque, collisions, etc.). By exploiting the tactile feedback
users should be able to investigate and explore various 3D objects and feel their surface
material, shape, etc.

Workspace: This is the actual physical space where the device would be operational (its
position can be tracked). Minimum requirements are 600 mm (width), 600 mm (length), and
400 mm (height). Obviously, the greater the final workspace is, the better for the users.

Robustness: A certain amount of robustness is required especially as we envisage children
using it. Ideally, it should be able to withstand a drop from 80 — 100 cm height onto a hard
floor without breaking or needing adjustment or realignment.

IKD Platform Specifications

Three modalities were involved in MUVII interactive environment: visual, haptic, and aural
(i.e. sound). To achieve the best virtual reality immersion the best solutions for each one of
these three modalities involved were selected and (most importantly) integrated together.
Indeed, MUVII IKD demonstrated new interaction paradigms and a novel integration of these
three modalities: 3D-vision, 3D-audio, and haptic (force, torque, and tactile) feedback.

Innovations of IKD included:

e The multimodality of haptics, 3D-audio and 3D-graphics, to provide an integrated, natural
“look and feel” immersion environment for edutainment purposes.

e Design and implementation of a special haptic feedback device (see Figure 2) that support
tactile & 3DOF force feedback, especially designed for educational virtual environments.

e An extensible and modular architecture of the platform that can support the integration of
two such haptic feedback devices, thus providing multi-user ability (either teacher-pupil or
pupil-pupil) to enhance the teaching procedure and the collaboration among pupils.

e Support for motion capture / tracking for hand and head of two users.

e Sophisticated 3D-sound: use of open headphones, head-tracking and real-time
reproduction of individual 3D sound for each user.
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Innovative haptic interaction metaphors, like the combination of visual with haptic or
audio with haptic stimuli, aiming at the creation of a multi-sense educational environment.
These metaphors give emphasis on events that cause haptic and tactile feedback to the
users, mainly through “real-world” and “non-real-world” audio cues, sound effects and
visual effects.

Rapid application development support through the integration and customization of a
commercial tool (Virtools), the MUVII IKD library of predefined generic objects &
behaviours and the MUVII IKD audio authoring toolkit.

Innovative Educational Demo Applications: These applications introduce several
innovative features and their primary purpose is to demonstrate the capabilities of the
H3DI and to build on its functionality, aiming at the rapid adaptation of users in the
characteristics (and in the way of use) of the device.

Figure 2: IKD H3DI concept and realization respectively (Courtesy of CEA (WWW))

Figure 3 shows the hardware architecture of the IKD, showing PC hosts in charge of each
module and network communication connecting these hosts.
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Figure 3: IKD hardware architecture

The really hard and technically challenging issue for IKD was to keep the latency time
between visual, haptic, tactile and audio feedback as small as possible in order to achieve a
great degree of realism. Very short time latency was also required for the hand tracker that

Oren | Edacation
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was used for the accurate positioning of the real human hand and the real-time rendering of
the virtual hand inside the 3D world of the application. The problem is getting harder, if you
consider that these subsystems of the IKD platform are implemented by different pieces of
software which are being executed in different computers and in some cases under different
operating systems all connected to form a single system.

Haptics and Education

In a conventional class environment, when instructing a pupil on the way to achieve a manual
task, the teacher will occasionally resort to demonstration through a direct mechanical contact
(especially so for younger pupils). Unlike visual demonstration or verbal instruction,
mechanical or haptic demonstration is designed to communicate directly to the pupil's hand.
Common examples of this kind of teaching occur in sports and music instruction.

Traditionally most of our daily activities were accomplished by the use of the human hand.
Computers may have brought significant changes to our daily life but the interface is still
carried out through a keyboard and a mouse which are data input devices, that do not offer to
the user any information related to the “object” he/she manipulates, and this is equally so even
if we speak about virtual reality. Computer never sends data to the keyboard or the mouse
because these could not create haptic reaction to the user’s hand. Haptic devices come to
eliminate this limitation.

“Unlike traditional interfaces that provide visual and auditory information, haptic interfaces
generate mechanical signals that stimulate human kinesthetic and touch channels. Haptic
interfaces also provide humans with the means to act on their environment.” (Hayward et al,
2004).

But could haptics extend the teaching possibilities, esp. for science concepts?

Some research groups like NanoScale Science Education Research Group (WWW),
investigate the impact of haptics on students’ learning of science concepts, and their results so
far are very encouraging. According to their research, when a student uses haptic devices
receives two kinds of stimulants distinguished in kinesthetic and tactile perception. Both
stimulants are dynamic, which means that they change as the user is operating the objects, no
matter if they are physical or virtual. This active touch involves intentional actions that an
individual chooses to do, whereas passive touch can occur without any initiating action. For
educators, involving students in consciously choosing to investigate the properties of an object
is a powerful motivator and increases attention to learning.

Moreover, it is experimentally proved by Sathian et al (1997) and Itan (2005) that where
vision is the dominating sense in form perception (macro-geometry) of bodies, touch excels in
defining their texture (micro-geometry).

Other researchers (Okamura et al, 2002) showed that a purely audio-visual environment, even
if it 1s highly interactive, can present difficulties for "haptic learners". By addressing the sense
of touch, haptic interfaces are promising tools for helping students with haptic cognitive styles
obtain an understanding of mathematical and physical phenomena.
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IKD Educational Applications

Haptic technologies offer an enormous variety of applications starting from “virtual” school
laboratories and going as far as learning auto driving, surgery, or even space ship manoeuvres.
In such a virtual reality environment that supports haptics, the applications could provide the
users with the capability to:

e investigate and explore various 3D objects. (Tactile feedback, which involves
Material, Surface of objects, Size, Shape, Weight etc.)

e feel force and torque feedback (caused by weight, torque etc)

e select, pick-up, hold, move, orient and release/place objects

e hear sounds that emulate sounds produced by surfaces rubbing against each other or by
surface-collision events etc.

The educational applications that were developed in the framework of MUVII project were
built to exploit the advanced features of MUVII IKD platform and device and to investigate
their educational potential. Indeed, the didactical opportunities offered by the system (as it
gradually developed) were painstakingly analyzed and evaluated. Subsequently, two
educational applications were selected for implementation in the IKD: (A) Newtonian
Physics, Trajectories and the Solar System, and (B) Virtual Model Assembly — Gears (each
one with learning mode, recapitulation mode and edutainment mode).

From the educational point of view, both educational applications were based on the
constructivist theory (for an overview of the theory see loannidis et al, 2005, section 3.5). The
basis of the constructivist theory of learning and instruction is formed by the writings of Piaget
(Piaget, 1972 and Piaget et al 1995) and Vygotsky (1978), along with the work of Ausubel
(1968) and Bruner (1990). According to this theory students are responsible for their own
learning, and meaningful learning demands that pupils construct their own knowledge.

Computer aided learning and virtual reality environments allow students to learn by following
his/her own pace, or even according to their interest. Using the MUVII IKD educational
applications in their “active manipulation” mode, students can manipulate objects after
consciously deciding to do so. Thus, users interact with the objects they choose in the way
they choose, and feel the feedback from their actions. This stimulates their interest and
increases their attention. Our study showed that the knowledge remaining in the student’s
mind after such a learning activity is higher than what is left after teaching the same subject
using traditional methods of teaching, where the student passively listens to the teacher teach
or watch a science video.

Within the application of Newtonian Physics and the solar system, the user interactively (and
virtually) navigates through the solar system, while collecting information about anything that
interests him/her. The user experiences the effect of the forces when accelerating objects (e.g.
by trying to throw them off their course) as well as the strength of the gravitational forces
applied to objects at different distances from the sun or from a certain planet. Obviously, for
the purpose of such an interaction the user is endowed with “super-powers”. With the use of
haptics the pupils are able to experience, feel and gradually learn the way the laws of simple
mechanics in the way these are applied at the scale of our solar system. Figure 4 shows a
screenshot of the application.
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Regarding the Virtual Model Assembly - Gears, the user is offered a lesson of the history of
cogs, gears and their applications through the ages. They can also try to assemble some
selected applications by combining gears. The users experience the effect of forces like those
caused by weight, friction, motion, rotation etc. This application can also be used to enhance
students’ understanding of phenomena like the transmission of motion from one part of a
machine to another. Figures 5 and 6 show two screenshots of this application, the second one
using the watermill paradigm.

Figure 4: Feeling the gravity
(Planet: Hermes Diameter: 4.878 km)

Figure 5: Feeling moving gears Figure 6: Assembling a windmill

IKD Experimental Validation

The first public experimental validation of IKD H3DI, software infrastructure and
applications, took place in May 2004 in Laval Virtual (see Figure 7 and 8) exhibition event,
one of the biggest annual exhibitions in Europe for Virtual Reality.

Despite the fact that the device was aimed at children of ages above 10 years old, it occurred
that even younger children (e.g. 7-10 years old) could use it effectively. During the tests in
Laval the users were very enthusiastic and attracted by the device and the applications.
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Almost no-one gave up trying to finish the application, despite the difficulties everyone faces
when coming in contact with a new technology and a virtual space he/she has to interact with.
The testers were invited to write their opinion and impression about the IKD, some of which
are presented here:

Kevin, 12:

1 find it very good fun, and I think that this system could be used to control/test objects
in space or on planets.

Christian, 36 :

Very good sensation of the movements in space and of the grapping. Very realistic force

feedback. Thank you

Nicolas, 24:

Feelings almost real, impressive sensation of resistance. I think that many useful
applications can be developed.

Figure 8: Laval Virtual demonstration, an
adult user

Figure 7: Laval Virtual demonstration,
a young user

After this initial demonstration of IKD, the educational trial of the IKD system took place, for
more than three months, with an adequate sample of more than 300 pupils, and some teachers.

IKD H3DI, software infrastructure and applications have been tested, against functional and
performance issues, with schoolchildren that have been randomly selected from various
schools of Patras and Achaia prefecture. It should be mentioned here that mostly due to the
equipment size, and the lack of suitable space in schools, the students that participated in the
testing procedure had to visit the device which was set at laboratory at the University of Patras
(HPCLab). Members of the Science Laboratory (School of Education) were responsible for
the educational trial.

In this educational trial 163 students participated:
64 of which were primary school pupils,
74 were lower secondary school students, and

25 were upper secondary (i.e. lyceum) school students.
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For the educational trail all the international accepted practices concerning research in
education were followed. The “exercises” for each group of students were chosen in
accordance to their age. The educational results of this teaching approach, as well as the
feedback derived from the users were presented in (Christodoulou et. al., 2005). We
summarise the most important ones below.

e A large proportion of children found teaching with the use of a haptic device
interesting. Students responded quite well to the use of this haptic prototype, although
this could be made to look “friendlier”.

e Students were also pleased and seemed to be even amused by their experience. They
would like to repeat the experience they have had and they would also like to see the
haptic device extend its abilities; in addition they wanted to see haptics and the whole
IKD device in particular being used in other (more varied) applications.

e No student found the experiment boring or too difficult (which is a big compliment!).

e Assessing the learning achieved using the application on the Newton’s law on gravity,
we observe most students choosing the correct answer most of the time. By comparing
these answers with these of the pre-test (a questionnaire filled by students before the
trial), an overall increase in understanding is obvious. This really is “understanding by
feeling”’!

e The great majority of students were interested in the haptic application (as well as the
device) one way or another. Younger children by being naturally “enthusiastic” found
the curriculum interesting in higher percentages than the older ones.

e The majority of the students were willing to participate in future lessons using devices
with haptic interfaces, while a sizable proportion of them would also wished to have
had such a device available for their personal use at home.

e [t was also observed that generally the girls seemed to consider (e.g. to think about)
their hand-movements before they made them, and as a result, their handling of the
haptic device was steadier. The boys seemed to be more impulsive (- anxious even)
and made quick movements (almost jerky, sometimes). The above are general
observations made by the researchers for the bulk of the students, while it should be
stressed that individual handling skill differed amongst students.

Overall, the encouraging result from this investigation is that we can easily use IT and haptics
to teach science (and perhaps other subjects) even with primary school pupils.

Conclusions

The multi-sensory environment of a haptic device can greatly improve the existing teaching
methods, by offering tools of enhanced quality suitable for deeper understanding of the
entities taught. Students seem to have adjusted well to the new system and have enjoyed using
it. Currently there are no other applications with capabilities similar to the ones specified in
MUVII project, incorporating characteristics like multi-user collaboration among students and
teachers, efficient 3D-sound sub-system, targeting children of various ages, efficient haptic
interaction metaphors etc.

Some significant requirements and specifications for haptic devices are outlined in this paper,
mainly for applications that will be used in education. Those who seek to develop haptic
interfaces, as well as application software for education, will find the specifications presented
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extremely useful. In addition to that, this paper will help potential users (teachers, students)
become more acquainted with the use of haptic interfaces in education, understand the power
(and limitations) of haptically-enhanced virtual reality educational systems, and provide some
useful feedback on the prospective implementation in their everyday school practice.
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Abstract

Many researchers interest is focused on studying several variables that affect collaborative
methodologies which implemented in teachers’ distance training programs, technology based.
Recently these technology based distance learning programs were implemented with a
combination of face to face meetings described as blended learning models.

In the present work we describe the investigation of two variables that appear to influence
distance collaboration, with the implementation of Henrys’ content analysis model. Those
variables were active involvement and interaction among participants. Content analysis model
was applied in the last stage of a didactic approach of blended character in practicing teachers
in the area of fluids.

Initially it is described the theoretical part, the research methodology, evaluation data from
model implementation and concluded with the results and discussion.

Hepiinyn

210 EMIKEVIPO TOV EVOOPEPOVTOS TOAADV EPELVNTOV vl 1 HEAETN O1POPWOV UETAPANTOV
oV Qaiveton va emnpealovv cuvepyatikég pebodoroyiec, ot omoleg epapudloviar oe €§
OTOGTAGEMC TPOYPAUUATO EMUOPPMONG EKTAOELTIKOV Ue TN Ypnon Néwv Teyvoloyimv.
‘Etor 10 € amootdoemg mpoyphppato emudépemons dokiudloviol 6e GUVOLAGUO pE Ot
{oong ovvavnoelg ta onoia otn Piproypagio yapoaktnpilovtal pe Tov 6po PIKTd 1 VPPLOKA
HovTéAD pabnomng.

Ymv moapodoa epyacion mEPLYPAPOVLUE TN OlEPEdVNON OLO HETAPANTOV oL QaiveTon va
empedlovv ) ocvvepyacio amd amdGTOCT) HE TNV EPOPUOYN TOL HOVIEAOL OVAALGNG
nepieyopévov g Henri. To poviého avdilvong epoapuoOGTNKE GTO TEAELTOIO GTAOIO LUOG
EMUOPPOTIKNG ToPEUPACG VPPIOKOL YOPOKTNPO GTNV OTOlo GUUUETELYOV €V gvepyeia
EKTOOEVTIKOL KOl QPOPOVCE TO YVMOOTIKO OVTIKEIUEVO TV PEVCTAOV. Apyikd mapatifeTon To
Bewpntikd pépog, ot ovvéxewr mn pebodoroyia ™G €peuvag, TO AMOTEAEGUOTO OTO TNV
EQOPLOYT TOV HOVTELOV KO TEAOG TOL GUUTEPAGLLOTA KO 1) GLCNTNON.

Aégearg Khewona: vppdwd poviého pdnong, HoviéAo avaAvong mepleyouevon, O1adtKTLOKO
poonolokd meptBAALOV, EVEPYNTIKY GLUUETOYY] KOl OAANAETIOPAGT), AGVYYPOVOL SLAAOYOL.
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Ewayoym

‘Evag amd 1ovg Pooikovg AGEoveg TOL  EKMAOELTIKOD GCLOTNHUOTOG KAOE  YOpOg,
ocvumepthappovopévng kol g EALGSag, elvor 1 apywn-Pacikn eknaidevon twv vroyneiov
EKTOLOEVTIKMV TNG VIOYPEMTIKNG EKTAIOEVONG KAOMDG KO 1| CLVEYNG EMUOPPMOONG TOVS KOTA
™ Odpkela TG gpyaciog Toug ota dNUoOcto oyxoieio. H emudpewon 1oV eKTOOELTIKOV
Bewpeitar onpepa Oyl LOVO Hid OO TIG KUPLES TOPAUETPOVS TNG OMOTEAEGLATIKOTITOS TOV
oyoAelov OAAG KO LOYAOG AVAVEDGCNG KOl EKGVYYPOVIGLOD TOV EKTOOEVTIKOV GLUGTNUATOV,
KaOdG kol TG avafabpong Tov  EmAYYEAUATIOHOD T®V 1010V TOV  EKTOOELTIKMOV
(Xat{nmavayiotov, 2001).

Ol emuopeOTIKEG OPAGEIS OTIC Omoieg KuPlG £€YOVV GULUUETAGYEL Ol EKTOLOEVLTIKOL
npotofaduog ekmaidevong eivar ta [LE.K. (Ilepuwpeperaxd Empopooticd Kévipa), ta
AockoAeio Kot To LETOMTUYIOKE Tpoypdupata ontovd®v. Eneldn ta mpoypdupoto avtd oev
KOAOTTOUV  HEYOAO OplBUd  EKTOOEVTIKAOV KOl TAPOLGLALOVY  TOTKOVG Kol YPOVIKOUG
TEPLOPICUOVS, TO TEAELTOAO YPOVIOL OEPELVMOVTIOL Ol AEYOUEVEG EVEMKTEG HOPPEG
EMUOPOOONG. AVTEG Ol HOPOES EXOVV MG KOPOL YOPOKTINPIGTIKA TN YPOVIKN KOl TOTIKY|
eveMéla ko ypnowomolovv € amootdocmg mpoypdupato pe Néeg Teyvohoyieg oe
GLVOLOCHO TOALEG POPES e dto Ldomg BempnTikd LafNUATA-GLVOVINGELS.

O cVVOLOCUOG TOV TPOYPAUUATOV OO ATOCTACT HE BEWPNTIKA HLOONUOTO- GUVOVTHGELS, OTN
BpAoypapia cvvavidvtor pe TV opoloyion HIKTA 1 LPPOIKE HOVTEAD ETUOPPOOTNG
(Awwtoog, Anuntpuadng, 2005), (Dziuban, Hartman, & Moskal, 2004). Ta vBpdwd avtd
pHovtéla ouvovalovy TNV TPOCONTO HE TPOCO®TO OWacKoAio pe TV &€ amooTdoemg
pebBodoroyia, pe T€T010 TPOTO MGTE N o péEBodog va otnpilet Aettovpyikd v GAAn (Derntl
& Motsching-Pitrik, 2004; Ginns & Ellis, 2007). O x0p10g 6Tt0X0¢ T®V TAPATAV® HOPPDV
EMUOPPOONG, EKTOG amd TNV gveM&ia elval 1 evepyomoinomn TV EMUOPPOVUEVOV DOTE VO
paboaivouv pdvotl Toug Kot va Agttovpyohv awtovopa (Atovapdkng, 2001).

Y10 mAoiclo TNG MEAETNG TOV EVEMKTMOV HOPPOV ETUOPPOONG OEPELVOVTOL OLAPOPOL
TOPAYOVTEG OV GLVIEAOVV oTn PeATioN TOV ETUOPEOTIKOV S1adKacIOV. Metald Tmv
TOPOYOVTOV TTOL SEPEVVOVTOL Elval KoL 1] cuvepYaTiky pnanon. Epgvvec mov viomomOnkayv
0TO YMPO TNG GLVEPYATIKNG naBnong £dei&av 61t 1 cvvepyasio petald pabntevdpevov dev
elvan edxoAn (Hansen & Spada, 2006). X 018pKeln aLTOV TOV EPELVOV PAVNKE OTL NTOV
dvokolo va peietnBovv ot mopdyovieg mov emnpéalav ) cvvepyacia. Etol, evd apyucd ot
epeuvntéc eotidloviav ot Altovpyiot TOV aTOU®V HEGO OE MOl ORAOM, GTY] GULVEXELL
oTpdonKav oty idta TNV opdda, n omoia Eywve povada avaivong (Dillenbourg, Baker, Blaye,
O'Malley,1996). Ov mapdyovieg mov @aivetonr va emmpedlovv 1N ocvvepyacia, sivor m
EVEPYNTIKN GLUUETOYN TOV GULUUETEXOVIOV, 1 €TOWKOSOUNTIKY) cv{ftnomn, 1n ovdivorn g
OTOUIKNG KO ORLAOTKTG ar0d0onG Kot TEA0G 1 aAAnAemidopaon (Mmaxipn, Anuntpaxomodiov,
2001).

‘Etot ta tedevtaio xpovie VAOTOOUVTOL TOAAG TPOYPAUUATE EMUOPPOONG EKTOOEVTIKMV
evoopatovovtag Néeg Teyvoloyieg, ota omoia depguvavtal petald GAAwV o pOAOG OV
umopel va dadpopaticovv ot opddeg culNTNoNG 6TV TPOMONGN TS OAANAETIOpaoTG Kot
otV mpowbnon g cvvepyaciag (ABovpng, Koung, 2003). Emonuaivetot 0t1  avayvodpion
™G OAANAETiOpaong HeTald TV CLUUETEYOVTIOV HEG® TNG EVEPYNTIKNG GULUUETOYNG OF
dwdwaciec € omootdoewg empuopewong pe ™ ypnon Néov Teyxyvoloyidv kol To
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SLHOPAGHO TANPOPOPLOY OTOYEMV KOl 10EDV AVAYETOL GE LEYAANG OTOVOMATNTOS GTOLYEID
(Harasism, 1989).

H o1epedvnon g evepyntikng cvppetoyns HeA®v og por opddo cvintnong pécsm evog
dradtkTvakol padnoakov mePPAALOVTOC PaiveTal Vo OMOTEAEL OVTIKEILEVO TPOPANLATIGLLOD.
‘Eva onueio mov ypiler 1dwitepng mpocoyng €ivor o tpodmog avdAvong Tov EmmESOV
GUUUETOYNG TMOV GUUUETEXOVI®MV OV UTOPel va oTNpLyTel GTNV OTOTIOTIKN avAALGN TOL
apfpod tov OBepdtov Kol pnvopdtov mov avtaAddocovior avé 0épa, T cvyvotnTa
TpoOcPacns oto padnolakd TepPAAlov Kot TEA0G 6ToV aplipd UNVOUHATOV 0vEL GUUUETEXOVTOL
(McKenzie & Murphy, 2000).

2Komdg NG TOPOVGOS EPELVAG NTAV 1] AVAYVAOPLOT), KATOYPOPT KOl 0VAOEIEN TNG EVEPYNTIKNG
CLUUETOYNG Ko OAANAemidpacng mov ¢aivetor va emmpedlovv T cuvvepyacia, TV &V
evepyelol EKTONOELTIKAOV KOTO TN OLUPKEW HIOG ETUOPOOTIKNG TapEuPfacns vPpLotkov
YOPOUKTIPO GTO PEVCTA.

MEG®OAOAOI'TA EPEYNAX

Aglypa,

To delypa g €pevvag amotelobviav oamd 24 ev evepyeio ekmodeLTIKOVS TPMOTORAOLLOG
exmaidgvong kot tTwv ovo VAV (12 dvdpeg, 12 yuvaikeg), mov mopakoAovBoOGOV JETEC
TPOYPOLUO  UETEKTAIOELONC-EMUOPPWONS oT0 Adackoieio «Anunitpng [Anvécy tov
Apiototereiov [avemompiov Oecoarovikng.

Ot avoTEPM EKTALOEVTIKOT NTAV ATOAAAYLLEVOL ATt TOL SIOOKTIKA TOLG KabkovTo Kad’ OAN
SLIPKELN TV GTOVOMV TOVG Ko lyav eMAEEEL va TapakoAovOncovy to pddnpo «Adackoiio
t0v Pvoikov Emetnuaovy.

A&iler va onueliwbel 6tTL 10 TOpamAve Oetypa dev gival OVTITPOCHOTEVTIKO TOV GLVOAKOD
mAnfvocpod TV OdaoKAAWV KaBdg ot @ortovvieg oto Adaockaleio vmoPAnOnkav oe
EICAYMYIKN YPOTTH SodKaGio EEETACEMY. ZUVETMS Ol EKTOLOEVTIKOL TOL GULUUETE OV NTOV
GUVELINTA OTTOPUGIGUEVOL VO GUUUETEXOVY GTY| SdIKAGio ETUOPPOCNG KOl OPKETEG POPES
amotovce TNV kafnuepwvny tovg petaxivinon ond dapopeTikég mOAElG TG EAAGSOG Ommg
Adpioa, Kopomvn, ot Osscarovikn. Ze 0Tt apopd Tig PACIKES TOVE GTOVOES, OPIGUEVOL
ntav andéeotrtor tov Iowayoyikdv Axkadnuov oAld kot tov [Howoyoykov Tunudtov
ANUOTIKNG EKTOUOEVONC.

H dwoaxtkn) mapépPoon

Y10 mloiow tov podnuatog «Adackoiioa tov Duvokdv Emommudv» ot ekmodeutiKot,
CLUUETEIYOV € U0 EMUOPPOTIKY ToPEUPOCT VPPOKOV YapoKTHPO, 7OV cLVOLALE Ol
{doNS CLVAVINGELS GTOVG TOPASOCIAKOVG YDPovs ddackarag, (aibovoeg, epyactipla) Kot
acOyypoveg (asynchronous) eKmodeLTIKEG OpaocTnPlOTeS €€ AMOCTAGEMS HEGH €VOG
dadktvakol padnoiokov mepiarrovtoc (B.S.C.W., Basic Support for collaborative work)
(Paraskevas et al. 2003).

Kotd 1t dudpkein tov oo {OONG CLUVAVINGE®Y Ol UETEKTOLOELOUEVOL TapakoAovONcaV
poOnuote GYETIKE e TIG SIOOUKTIKEG TPOCEYYIoES 61N ddacKaia Tov Ovoikdv Emomuov
Kol eEoweEmONKOY HE TO OLOXEIPIOTIKA KOl EMIKOWVOVIOKA €PYOAEID TOVL O1UOTKTLAKOV
poafnclaxov mepiPadirovrog. Katd m didpkea e mpoktikng e€owkeimwong pe 1o padnoloko
TePPAAlov 00ONKOV GTOVG EKTTALOEVLTIKOVS CNUEIDGELS, GE EVILTN OAAG KOl NAEKTPOVIKN
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HOPOY], TPOKEWEVOL VO KOTAGTOVV 1KOVOL VO KOTOVONCOLV KOl VO OTOUVIIHOVEOGOLV TIG
drdkacies yeptopod TV epyoieimv TOL TEPPAALOVTOG OALA KOL VO OTOGAPNVIGTOVY GTNV
Tpdln texvikég duokoAies. H dwadikacio eokeimong oAokAnphOnke pe v €yypaen tov
GUUUETEYOVI®OV GTO OOKTLOKO pHoONclokd TEPPAAAOV TPOKEUEVOL TO MNAEKTPOVIKO
mepBailov va kotaypaeel kot vo amodnkevel o €dwovg yopovg (log files), OAeg Tig
EVEPYELEC TOV DAOTOLOVVTAY OO TOVG LETEKTALOEVOLEVOVG,

211 GUVEYXELD Ol GLUUETEYOVTEG THPAY LEPOG GE L0 VTOETLUOPPOTIKT S1AOKOGIN GYETIKA LE
T, PeLOTA o1 OuwdpKeEw NG omolog dovAeyav € OMOCTACE®MS HE €V TOKETO
OVTOEMUOPPOONG, TO OTOI0 NTAV GE YNOKN HopeY| kot giye avapmnbel 6to  pabnoloxod
nepiairov. To makéro mepieiye Oewpnrikd Kelpeva Yo TO PELGTA, TIG EVOALAKTIKES 10EEG TOV
pontov kot mopadelypato  SWOKTIKOV  gpapuoymv. EmmAéov  yopnynOnke otovg
EKTOOEVTIKOVG £VaL KOVTI e VAIKE KoM peptvig xpnons e To 0moiol VAOTOINGOV TEWPANLOTOL
0TO OTITL TOVG OMOGKOTMVTOG GTNV KOAVTEPT EUMEOMON Kol TANPECTEPT KOTOVONGON TOV
PEVGTAV.

Aol oAoxAnpmbnke 10 mopamAve® 6Tdo0 okoAovONce po o {dong cuvdvinon otV
omoia dtepeuVNONKOV 01 GUVEPYATIKEG EUTELPIEG TOV GULUUETEXOVI®OV G€ BepnTIKO OAAG Ko
TPOKTIKO €mimedo. Xt ouvExeln Tovg mapaoyEnkav OAeg ol amapaitnTeg EMOTNUOVIKEG
YVOGES Yol TN GLVEPYATIK panom, cuinmonkav oamotelespotikol Tpdmor opydvmong,
vAomoinong kol a&lOAGYNONG CLVEPYOTIK®OV dpactnplotitev. TEAOG Ol peTekmaldeLOUEVOL
viomoincav €vo  EMUOPPOTIKO oeviplo €& amootdoemg mopdyoviag  poOnclokég
dPACTNPLOTNTEG CTNV TEPLOYN TOV PEVCTAV Y10 LAONTEG TOL ONUOTIKOV GYOAEIOV.

To epyadeio cOUPVa LE TO OO0 VAOTOINGAY TO GLUVEPYUTIKO-ETLUOPPMTIKO GEVAPLO MTAV 1|
YPNOT YPOTTAOV OOAOY®V, HE GUYXPOVO 1| ACLYYXPOVO TPOTO, S0l LEGOL TOL LOONCLOKOV
nepPdAlovtog. Olot ot ypamtol Swdhoyor Kkataypdeoviov Kot omofnkedoviov oTo
NAEKTPOVIKO TEPIPAALOV TPOKEIUEVOL Va ypnoiomomBovv cav dedopéva agloAdynong.

210 mapdv GpBpo TEPLYPAPOLLE TO ATOTEAEGUATO TOV TPOEKLYAV OO TNV EPAPLOYT] TOV
povtélov avdivong mepieyopévov g Henri (1992), otovg ypamtodg SwwAidyovg twv
GUUUETEYOVIMV OTOGKOTMVTAG GTIV OVOYVOPLCT), KOTOYPAPT Kol OVASEEN TNG EVEPYNTIKNG
GUUUETOYNG KoL TN OAANAETIOpaoNS LETAED TV OUEADV OUAd®V.

AWd1K0.610. GVALOYNS KOl AVAAVOTN G 0EOOUEVMV

To povtédo avaivong g Henri emiéytnke emeldn| mepielye HeTaED TV AAAW®V £va TAAIGLO TO
omoio EMETPENE TNV AVAALGN TG VONG TOV OAANAETIOPACE®V UETOED TWV GUUUETEXOVTI®V
OAAQ KoL TNG EUTAOKNG TOVC.

2Oopeova e T0 Hovtédo vrdpyovv tpia 10N OAANAETIOPACE®VY, Ol GOPELG OAANAETIOPACELS
(explicit interactions), ot vmovoovueveg oAniemidpdoelg (implicit) Ko ot avedptnteg
dniwoelg (independent). Me tov O6po cagelg aAAnAemidpdoels meptypdoviol T yYpamtd
unvopoto mov pmopel va givor 1 pol omévInom GE IO CUYKEKPIUEV] €pATNON 1 £VOG
OYOMOGUOC O €V GULYKEKPEVO UNVLUO KOTOOV GUUUETEXOVIO. X0V VITOVOOUUEVN
oAANAeTidopaot yapoaktnpileTon €va ypomTd pnvope mov pmopel va elval g omdvinon M
OYOMOGUOG OE Eva TPONYOOUEVO UV, OAAG Yopig va kabopiletar molo Ntav avtd. Térog,
ot ave&aptnteg MMAdcelS yapaktpilovy unvipota mov mep€yovy vEES 10€€G, 01 omoieg dev
ouvdéovtol pe GAAES Tov £xovv NOT cuint el 6TOV CLGVYYPOVO d1dA0YO.

YHETIKG PE TNV EUTAOKT TOV GLUUETEXOVTI®V, TO HOVTEAO TNV ovoyvoplle pEco amd Tnv
KOTaypoen Tov oplfpol TV UNVOUATOV TOV OVTAAAAGHY Ol GUUUETEXOVTEG GTN OAPKELD TNG
€€ amoothoemwg cu{NTNOMNG, TN YPOVIKN GTLYUN TOV VAOTOOVGAV TNV GVTOAANYN KOODC Kot
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and 1o €id00¢ TV unvoudtov. Ta punvopoto a@opovcay €ite T0 YVOOTIKO UEPOS, €lTE TO
TEYVIKO 1] TO KOWVOVIKO.

H Swdwaocio cviioyng tov dedopévav mepieddufove 1o «katéBacpo» (download), tnv
amofKELOT Kol TNV EKTUTMOOTN TOV YPOTTAOV O0AdY®V KaOe dpuedodg ouddoc, mov NTav
KOTOYEYPAUUEVOL GE LOPPT KEWWEVOV GTO O1AOIKTLOKO Habnclokd TepPAALoV. X1 GUVEKELL
aKolovONGe M epappoyn tov poviéhov g Henri, 61ov ot 61dAoyol yopictnKay 6e pnvOopoTo
povadwv (message units). Kdbe pnvopa povadov petaepaldtov cov o mopdypaeog mov
QOVEPOVE U0 00 KOl  KOOKOTOMONKE aviAoyo HE TN ONUOCIO TOVL, HE HOVAOTKOUG
YOPOKTNPIGUOVG. XT1 GLVEYELD evtdyOnke otovg mévte dEoveg Tov HOVTEAOVL, TOVL NTAV O
GUUUETOYIKOG, O KOWMOVIKOG, 0 OAANAETIOPOCTIKOG Kol TEAOG O YVIOOTIKOG KOl LETOYVAOOTIKOG
a&ovac.

H napondve dadikacio eravoinednke Kot and 6e0TEPO EPELVNTI TPOKEIUEVOL VO EMLTEVYDEL
n oéomotio ™ Jwdwaciog afloAdynong. Xe mepintmon dweoviag erakolovfovce
ocu{nmon wote vo enéAfel ocvppovia petald TtV VO gpevvnTOV Y Tov 0pBoTEPO
YOPOKTAPO TOV UNVOUOATOC.

> ovvéyewn emeényovvior ol PETOPANTEG HECH TV OmolwV £YIVE 1 KM®IKOMOINON T®V
UNVOUATOV G€ KOBEVO amd TOVG TEVTE AEOVEG TOV LOVTEAOV.

A&ovog GLUNETOYNS - KOLVOVIKOG
O &&ovag g cvppEeToXNS TEPIAAUPAVEL LETPNOELS TOV EMITEIOV GUUUETOYNG, TNG OOUNG Kol
TOV €100VG TNG CLUUETOYNG TOV UETEKTOLOEVOUEVOV GTNV NAEKTPOVIKY cL{NTNON HEGH TMOV
SwAdymv. Ze OTL a@popd TO €mImMEdO GLUUETOYNG, OVTO @aivetor amd tov aplBud TV
unvopdTeov, Vv €KTOCN TOLG, Tn YPOVIKN Olcmopd Kot TEAOG TO  OVTIKEILEVO
dwmpaypdtevong 1 0o
To &ldog ™¢ cvppetoyng, uropet va kwdukoromBel oe UNVOHLOTO TOV OVOPEPOVTOL GE:

o Awyelplotikd pnvopota

o  Teyvikd mpoPAnpota mpoécPacng

e  Kowwvikd unvopata

e  MnvOuata GYETIKA e TO TEPLEYOUEVO

Y 0t oyetiletan e TOV KOW@VIKO AEova ovTog avayvepiletal 6g PNVOLOTO TOV QOVEPMDVOLV
KOWMVIKT £KQPOOT, OT®G 1 OTOUIKN TOPOLGIOcT] VOG GLUUETEYOVTO 6T cvlntnon (m.y.
TOPOVGIOCT) TPOCOTIKADV TANPOPOPLDV) 1) TNV EKOPACT) TG KOWVOVIKOTNTOC.

A&ovog arlinieniopaocng

O d&ovag alAniemidopaong pmopel va. meptéyet:

2apeic aliniemopdoels, OTMG AMAVINGELS GE LU0 EPAOTNCN N GYOAAGUIC GE UNVLp GAAOV
EKTTOOEVOLLEVOV.

Yrovoodbueves aliniemiopdoeis, e ) LOPON UOG OMAVINONG 1 €VOG GYOMOGULOV, OAAY
Y®PIg VoL DTTOOEIKVIETAL GE TOLO VL0 OPOPAL.

Avelaptntes onldaeels, TOv aQOPOVV UNVOUOTE TOL TEPLEYOLV VEEG 10EEC, Ol Omoleg dgv
oLVOEOVTOL LE BALES TTOL £YOVV EKQPOCTEL 6T cLiNTNON.

I'vootikog -petayvootikog aéovag
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O yvootikdg aEovog oclomtov Pacileton o o TaSvopunon YvooTiK®V Olad1KoGIOV Kot
deEl0TTOV OV TOTEVETOL OTL AVTIIPOCHOTEVEL TN GUOT NG dwdikaciog pudOnong (Henri,
1992, 1993). Avt 1 Ta&1vOUN oY OTOTVTOVETOL GE TEVTE EMIMENO KPITIKNG OKEYNG:

¢ Boowmn anocaprvion, mov oprobeteital Gov mopovciacn Tov TPOPAUATOS Kol TOV

LEPDV TOV.

o Y& BdBog amocapnvion, mov oplobeteitan cav oe Pabog emnelepyacio Ko koTavonon
TOL TPOPANLOTOG.

® JUUTEPOCUATIKEG OlOOIKAGIEC, TOV ONUAIVEL EMAYOYIKES KOl GLUTEPOUCLOTIKES
OLTIOAOYNGELG.

o Kpioelg

o XTpatnyikéc, mov mepAapfPavel mpotdoels mpokewévour vo. Bpebel o Avorn oto
TPOPANLLOL.

O petoyvootikdg dEovag Umopel vo avayvoploTel 6€ unvopata mov eKkepalovy Tn ONA®TIKY
YVOOT GYETIKA PE TO ATOUO, TO £PYO KO TN YPTNGULOTOLOVUEVT] GTPOTNYIKY], TPOKELLEVOL VOl
vAomomBel 0 6tOY0¢. Ot HETOYVOOTIKEG SEEIOTNTEG UTOPOVV VO AVAYVOPICTOVV GE UNVOLLOTOL
oV eKEPAlovy TNV afloAdynom g yvaons evog aTOUOV GTO GYESICUO TMV OTOPUiT)TMOV
Bnudtov yuo va odokAnpwbet Eva épyo, kabmg kot otn TpdPAeyn TL pmopel v cupPet.

Amnoteiéopata

Metd Vv €QOapLOYN TOL TEPTYPAPOUEVOD HOVTELOL GTOVS KATOYEYPOUUEVOVS OOADGYOVS TOV
24 eKToOEVTIKAV, OPYOVOUEVODV GE OUEAELG OUAOES, PPEONKAY TO TOPAKAT® GLYKEVIPOTIK
aroteAéopata, OTmg aivovrol otov [ivaka 1 kot oto lotdypappa 1.

Koataypdonkoav kot kodukomomdnikoy HEC® TOL HOVTIEAOL Omtd OAeC opdadeg 456 punvopara,
and ta omoia ta 154 avrkovv otov dova cuupetoyng, 114 otov kowwvikd agova, 76 ctov
OAMNAETIOPaCTIKG, 97 GTOV YVOOTIKO Kot 15 6ToV HETOyVOGTIKO AEova.

N=24 LYMMETOXIKOZ KOINQNIKOX | AAAHAEMNIAPAZTIKOEX | I'NQEITIKOX FNKSTTIAK' oz
AEONAZ AZEONAX AEONAX AEONAZ iy
AEONAX
LYNOAO
MHNYMATON 154 114 76 97 15
MEXOX OPOX
ANA AIMEAEIX 12,8 9,5 6,3 8,08 1,25
OMAAEX

Hivaxag 1: Zoykevipotikdg mivakog e unvopoto ava dEovo Kot LEGot 0pot ava SIUEAELS OUGOES
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HIYNONO

B MEZOZ OPOZ

Iotéypappa 1: ZOvolo unvopdtov ava dEova, kot Hécot 0pot avd dtueieic ouddeg

A&ovag Zoppetoyng

Yyxetikd pe tov dEova ovpuetoyns (Iivaxog 2, Iotdypoppo 2), ot 24 exkmondevtikol
avtaAracov cvvolkd 154 pnvopata. O péoog 6pog punvopdtov frov 12,8 unvopata. O
TopaTave apliuoc unvoudtov gixe oe covoro o éktaon 209 mopaypaewv, pe HEGO 0po
17,4 mapoypaeovg Kot 1) GUVOAIKT £KTOGCT) TV TApAypAewv e oelpéc Ntav 1351 pe péco 6po
112,6 cepéc.

APIOMOZ MHNYMATON | APIOMOX IIAPATPA®ON EKTAZH;::’;‘I',’I‘;; PADON-
LYNOAO 154 209 1351
MEZOX OPOX
OMAAAX 12,83 17,4 112,58

Hivaxag 2: Mnvipota dEovo GuUUETOYNG

Ytov Ilivaxa 3 mapovoidletor n doun g ovlnmong kot eoiveTar 0Tl N OVTOALOYT TOV
UNVOUATOV TOV UETEKTOOELOUEVOV LAOTOMONKe otn Odpkela Tov 13 nuepodv and Tig
ouvolkd 15 mov elyav ot ddbeon Tovg (28 Maptiov-21 Ampidiov).

Tic mpdteg 0AAG Kol TIG TEAELTOUEC TPEIG MUEPEG 1) CLYVOTNTO OATOGTOANG UNVUUATOV
KOHAVONKE G6€ HKpoLg aptBpovg eved ovtifeta mapatnpnOnke pio dSecmopd UVOUATOV GTIg
VOAOUTEG NUEPES,.

Ot 8 opdodeg avtarra&ov amd 10 éog 31 unvdpata, eved ot veorowmeg 4 and S wg 8. Téooepig

OAdES d0VAEYAY GUYYPOVO KOl GE Lo GLVEIPID, OAOKANPDOVOVTOG T dtodikacio, v omd T
SoTOPA TOV UNVUUATOV 01 VITOAOWTEG AAAEG OPdOEG PaiveTal OTL doVAEY AV AGVYYPOVOL.
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AIMEAEILE, OMAAEL 28/3 | 4/4 5/4 6/4 7/4 8/4 9/4 10/4 11/4 12/4 | 13/4 14/4 21/4 M;}:\l{‘l}\(};\?ﬂN
Al 23 8 31
A2 10 10
A3 1 4 2 1 4 12
A4 1 1 2 2 1 1 8
AS 11 11
A6 1 2 4 3 1 2 13
A7 1 2 3 2 8
A8 22 22
A9 1 1 1 2 5
A10 10 10
All 1 1 2 2 2 8
Al12 5 11 16

Mivakag 3: Katovoun unvoudtov avd nuépa. kot Siuelods opdoag

200
180 +—
160
140 +— )
iég T B B = APIOMO3Z MHNYMATON
so .4 N N N B . B | = APIOMOZ MAPATPADQON
O T 1T ¢ 1T 0 ¢ 0 T - b1 EKTAZH MAPATPAQQN-ZEIPES
0142813331111
20 1l - o

0

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 A1l Al12

Iotéypoppna 2: IoToOypaUUN KATOVOUNG UNVULAT®V GTN YPOVIKT SIUPKELN TNG EQPOPLOYNS

Kowovikog a&ovag

e 0Tt apopd tov Kowvevikd aEova (ITivaxag 4, Iotdypappa 3), ol EpOTNGELS 1} TO GYOALOL TTOV
véBoday Ol UETEKTAOELOUEVOL HETAE) TOLG, KOOKOTOMONKAV COv  OlO(EPLOTIKOV,
TEYVOLOYIKOV KOl KOWVOVIKOV TOTTOV.

Ano ta 114 pnvdpota, to 17 ATov dayepiotikod tomov pe péso opo 1,4 unvdpota, 5
UNVOLOTO, GOV TEYVIKOD TUTOV pE PéEGO 0po 0,4 Kot KovwvikoD epteyopévon 27 unvopoto pe
péso 6po 2,25. Télog, kmdkomombnkav 65 pnvopato mepieyopévov pe péco opo 5.4
unvopoto.

[Mapamnpadvtog Tov aplBud tov unvopdtov eoivetol 0Tt 0 HEYOADTEPOG aplOUOS UNVOUATOV
OV aVTOAAQEQY Ol GUUUETEXOVTEG APOPOVGE TO YVAOOTIKO TEPLEXOUEVO KOL O LKPATEPOG TO
TEYVIKO péEPOG. Pavepmbnke €161 OTL TO AVTOETUOPPOTIKO GTASIO KOl TO 6TAO10 E01KEI®ONG
nov glye mponynbei twv dwddywv, fordncav Tovg EKTASELTIKOVS VO 06y 0ANB0VV amevbeiog
LE TO YVOOTIKO TEPIEXOUEVO KOt Ol LE OEVTEPEVOVGOS CNLLOGIOG EVEPYELEG.
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N=24 AIAXEIPIXTIKOX TEXNIKOX KOINQNIKA NMEPIEXOMENO
XYNOAO 17 5 27 65
MEZOX OPOX 1,4 0.4 2,25 5.4

ivaxag 4: Mnvouato, kowvovikod déova

16
14
12
10 B AIAXEIPIZTIKOZ
8 B TEXNIKA
6 KOINGNIKA
4 - |
2 - - iIEI;I:IjF _I—rI;I;I; B [TEPIEXOMENO
0 1 T T T T
Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al2

Iotéypappa 3: Mnvopata kowmvikod dEova avd otpeleic ouddeg

AlMAremOpaoTIKOg GEOVOG

Ye 6T agopd tov dEova arinieniopaong (Ilivaxog 5, Iotoypoppa 4), Kodikomombnkov
GLUVOAIKA 76 punvopoto, €K TV omoiov 67 cov cagelg aAAnAemopacels pe péco 6po 5,58 kot
9 unvopata Gov VIOVOoVUEVEG AANAETIOPAGELS e LEGO Opo punvopdtwv 0,75.

[Mopampdvtag tov aplBud tov aplBpd tov unvopdtov eoaivetor 6tt o opldudg tov
aveEdptTov NAGcE®V Kopdvinke ce pkpd aptBpd eavep®vovtog OTL 01 CUUUETEOVTEG
elyov KATOVONGEL TO YVOGTIKO LEPOG G€ ONUAVTIKO Bafud Kot avTGAAAGOY UNVOLATO GYETIKA
HE aVTO EVIOYVOVTOG TIG OAANAETIOPAoELS LETAED TOVG GE oNUAVTIKO Paduo.

Ye mepinton mov o aplBudg TOV aveEAPTNTOV INADOGE®Y NTAV UEYOADTEPOS OO OVTOV TV
caP®OV OAANAETIOpAcE®V TOOVOV Vo UV elyape OAOKANP®OT TG cLINTNONG KOl TOPOYmYT|
TOV LoONGLOKOV dPACTNPIOTHTOV.

Ne24 TA®EILZ YIIONOYMENEX ANEEAPTHTEX
AAAHAENIAPAZEIZ AAAHAENIAPAZEIZ AHAQXEIX
TYNOAO 67 9
MEZOZ OPOX 5,58 0,75

Mivaxkag 5: Mnvopata aAANAeTSpacTikod dEova
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Iotoypoppa 4: Mnvopoata oAANAETIdpacTIKOD dEova avd dtpueAeis oudosg

I'vootikog GEovag -KprTik okéyn

Yyetkd pe to yvootiko agova (Ilivaxag 6, Iotdypappa 5) Kot v kpitiky| okéyn Bpébnkav
oLVOAIKA 97 punvopoarta, ek Tov omoiwv 14 apopodcav ™ PaciKY] amocanvion He HEGO Opo
avd opedn opdda 1,16 oktd punvopato Tov Kodtkoromdnkav cav oe Bdbog amocapnvion pe
pHéco 0po ava dipereig opdoeg 0,6 kot 11 punvopota pe péco 6po 0,9 cav CLUTEPACUATIKEG
dwdwaciec. Téhog Bpédnkav 30 unvopato pe péoco 0po 2,5 mov KwowKomomonkav cov
Kpicelg ko 34 pnvopata pe HEGo 6po 2,8 cav GTpaTnyIKy).

Meletovtag tov aplud tov unvopdtov, otig 3 Tpoteg kotnyopieg Tov poviéAov (Bacikn
amoGoPNVIoN, o€ PAO0g OmOGOENVIOT KOl GUUTEPACUATIKEG OlOIKAGIES), KLHOIVETAL CE
LKPOUG aplBoVG, QOVEPOVOVTOS OTL Ol GUUUETEXOVTIES KATOVONGOV GE oNUovTikd Babud to
YVOOTIKO UEPOC, GTO OTOETIUOPPMOTIKO GTAO10, TOV £lxe TponynOel TV doAdywV.

Avtifeto peretovrag tov aplBpd tov pnvopdtov ota 2 tedevtaio otadwn (Kpioets,
oTPOTNYIKN), QoiveTon avENoT UNVOUATOV, EAVEPOVOVTOS OTL 1] KOTAVONGT TOV YVAOGCTIKOV
LEPOVS TOVG SLELKOALVE VAL TPOPOVV GE KPIGELS KOl GTPATNYIKES TPOKEUEVOL VO, EETEPAGOLV
YVOOTIKEG OLOKOMEC KOl VO KOTAPEPOVY VO TOPAYOLV TIG HOONGLOKEG OPOCTNPLOTNTES Yo
TOVG HOONTEG TOVC.

~ BAZIKH YE BAOOE SYMIEPASMATIKEE
N=24 ATOSA®HNIZH | ATIOZA®HNIZH ATAATKASIES KPIZELX | XTPATHIIKH

LYNOAO 14 8 1 30 34

ngi)zo(;z 1,16 0,6 0,9 25 28

Hivakag 6: MnvOpoTo YVOOTIKOD GEOVO-KPITIKNG GKEYTG

Oren | Edacation
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B BAZIKH ANOZAD®HNIZH

B YEBAGOZ AMOZAMHNIZH

ZYMMEPAZMATIKEZ

DAAIKAZIER
m KPIZEIZ

Iotéypappa 5: Mnvopata yvootikod dEova avd dipeieic opddeg

MetayvmoTtikog a&ovag
H xataypaen g HeTayvOoTIKNG dadKaciog eival SVCKOAN HE TIC TOpad0ostaKes Hebodoovg
dacKaAing, WGTOGO Ue TIG SOIKTVAKEG GLINTAGELS 1 KATAYPOPN TOV OVAGTOXOGUOV TOV
HETEKTOOEVOUEVOV QatveTal va eivat EDKOAOTEPT).

AgdOUEVO  PETAYVOOTIKOV OPACTNPOTATOV  KOTAYPAPNKOY Kol K®OKomomOnkay o1n
ocvnmon kot tapovstalovtor otov Ilivaka 7, Iotdypappa 6, teptlapfdavoviog cuvolikd 15
uNvOpHOTO, €K TOV 0TolV 3 eavépmvay oTpatnyikn pe péco opo 0,25 kot 2 punvdpata wov
eovépovay aEloAdynon wovotnTev pe péco 6po 0,16. EmmAéov 6 punvopata  @oavépmvay
oxedopo pe péco 0po 0,5 war 1 unvopa mov eavépwve Ereyyo pe péco opo 0,08. Télog 3
pnvopata pe peco 6po 0,25 mov eavEp®VAY AVTOEKTIUNGT.

N=24 ATOMO | EPI'O | *TPATHIIKH ﬁ(s;gg(T);leg; EXEAIAZMOX | EAEIXOX | AYTOEKTIMHEH
LYNOAO 3 2 6 1 3
1\:)1;76(;2 025 0,16 0,5 0,08 025
Hivaxag 7: MnvOpoTO LETAYVOGTIKOD GEOVA
3,5
3 B ATOMO
2,5 WEPIO
2 m2TPATHIIKH
1,5 B AZIOANOTHZH IKANOT.
1 W 3XEAIAZMOZ
0,5 m EAEMXOZ
0 L L s S R S . AYTOEKTIMHZH
Al A2 A3 A4 A5 A6 A7 A8 A9 A10A11A12

Iotéoypoppo 6: Mnvopoato LETOYVOOTIKOD AEova ovd diueleic opuadeg

Oren | Edacation
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Xoumepaopoto-XvinTnon

AmO 10 TOPOTAVED OMOTEAEGHOTO POIVETOL OTL LE TNV EQOPUOYT] TOV HOVIEAOL OVOALONG
nepleyopévov g Henri (1992), otovg ypomtos S1oAdyoug TV SUEADY OUAO®V TPOEKLY AV
ONUOVTIKA OEOOUEVOL TTOL  OLPOPOLCHV TNV  OVOYVAOPLOT), KOTAYPOPn Kot ovadeln g
EVEPYNTIKNG GUUUETOYNG KO TNG OAANAETIOpaong HETAED TV SIUEADY OUAOMV.

H evepynuikr] ovppetoyn tov petekmodevopévoav oty €€ amootdoemg ovlnmnon
avayvopIioTNKE, KOTOYPAPNKE KOl OVOOELYTNKE TOGOTIKA oamd To. dgdopéva tov dEova
GLUUETOYNG TOL povTélov g Henri, cOpewva pe ta onoio ot 12 dpekeic opddeg avraiiacov
ouvoAlKd 154 unvopata pe péoo 12,83 avd duein opdoda oe ddotnua 13 nuepav.

[Towotikd 1 evepyNnTIKN GLUUUETOY] EAVNKE OO TO OTOTEAEGLOTO, TOL KOLVOVIKOL AEOVO TOV
HOVTEAOL 7oL €0g1&av OTL TOL MEPLGGOTEPO UNVOLOTO TOV OVTOAAAYTNKOV 0QOpodGaV TO
YVOOTIKO TEPIEXOUEVO, dNANOT TNV 0LGia TG GLENTNONG EVAO AYOTEPA )TOV TO. UNVOLLATO TTOV
aQopovGaV ETIAVGCT TEXVIKMOV TPOPANUATOV 1] AVTOAANYG KOWVOVIKOV LAOPPOVI|GEDV.

H aAnienidopoon petald twv GUUUETEXOVIOV OVOYVOPIGTNKE, KOTOYPAPNKE KOl AVAOEIYTNKE
om0 TO AMOTEAEGLLOTO TOV OAANAETOPAGTIKOD AEOVO TOL HOVTEAOV GE TOGOTIKO EMIMESO Ko
TOV YVOOTIKOD Kol LETAYVOGTIKOD AEOVA GE TOLOTIKO EMIMEDO.

EwWwotepa 6 mocotikd emimedo kotaypaenkav 67 unvopato mov meplelyav amevbeiog
OOVINOEIS KOl GYOMAGHOVS (Capels aAANAemdpdcels) o oyéon pe 9 pnvopato mov
dMiovav aveEaptnteg OnAwcels. To mapamdve ctoryeio pavep®dvel OTL €0V 01 GUUUETEYOVTES
avToAAacay emi T0 TAEIGTOV aveEAPTNTEG ONAMGES METOED TOLG, 1 OAANAemidpaocn O
Kopouwvotay oe younAd emimeda kor O0gv o pmopovcav vo cuveyicovv T cvlntnon
TPOKELEVOD VO TAPAYOLV TIG LOONGLOKES OPAGTNPLOTNTEG.

Yg moloTkd eminedo 1N avdAvon TV dEJOUEVOV GTO YVAOGTIKO KOl LETAYVOGTIKO AEoVa TOV
HoVTELOL £0€1Ee OTL TOL UNVOLOTO TOV OpAd®V Tteplelyay o€ BdBog amocaenvicels Tov 10emv
TOVG, KPIOELS KO TPOTAGELS GYESAGLOD T OTO1aL £ELYVAY KATAVOTNGN TOV YVMOGTIKOD HEPOVC.
Oewpobue 0Tt oe avtifetn mepimtwon €qv 0V ElY0V KOTAVONGEL TO YVAOOTIKO HUEPOG Ol
aAAniemdpdoels ot ovlnmon Ba Mrav pKpoOTEPEs N Oo TOPATNPNGOLUE QALVOUEVO
amOpPYNG NG SLdIKAGToC.

SOUTEPOAGUATIKA TO TOPATAVED OEOOUEVO OO TN OEPEVVIOT TOV OLO UETAPANTOV QoiveTal

Vo TopEYouy ONUOVTIKG otoreion yio Tov Tpdmo mov emmpedletor M €€ amOGTACEMG
ovvepyosio LETAED EKTAOEVTIKMV, GTO YVMOOTIKO AVIIKEILEVO TV PEVGTAOV.
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Abstract
This paper is a review of literature and current information related to blended learning. It will

deal with several primary research issues which will include the redefining of the role of
student, the role of teacher/tutor, learning and the educational establishment. The paper will
analyse and discuss the selection of strategies to increase interactivity and active learning,
learner characteristics, learner support and operational issues.

Introduction

Every educational establishment and every learner/student in order to develop and improve
should be able to adapt in the environment. In order to succeed in that in a way that will give
results has to pick up a dynamic and flexible procedure in learning towards knowledge and
skills in order to meet society’s changes.

In parallel, the industrial society is developing so rapidly into the society of information. The
introduction of information but also the telecommunication technologies, the high need and
constant deployment of competition in the market but also the multiplication of professional
skills consist a very important role in the lifelong learning of professionals. Lifelong learning
of professionals has as a target the continuous improvement of knowledge and skills.

The classic approach in education shows a number of problems for both educational
establishments and learners. Such problems can be the mobility of the learners, the waste of
time that could be devoted to learning, the high direct and indirect cost is caused by the
expenses of travelling and mainly the inability of the learner to accommodate his personal
needs because they need to be informed at all times of the advancements around their
profession. For these reasons the last years there is a new approach developed that seems to
give some solutions in the above problems. This approach is based on the development of new
technologies and more particularly bringing into play the use of multimedia and
telecommunications. With regards to what technology is offering nowadays there has been a
wide growth in educational approaches and there has been an adaptation of new educational
standards that are based on educating with the use of educational applications through a
computer and on the distance education approach. The use of a computer in education changes
considerably the way in which education was conducted. The introduction of new educational
material to the learners to gain a more knowledge and comprehend knowledge when and
where they can. The communication between the learner and the computer creates appropriate
ground for the active participation of the learner in learning. The learner stops being a viewer
only in the educational process and participates with his/her own level of knowledge
improving and increasing his/her experiences and understanding.

With the use of educational applications via a computer there is the option for the learners to
be educated in their own pace, in their own environment and in many situations there is the
possibility of adjusting the applications on their own needs. Additionally, technologies about
distance education allow to the learners to observe teaching in places where they are far away
from where they live. Hence, some examples the learner can have to support them in their
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studies can be the World Wide Web, White Boarding, E-Mail, Point to Point Conferencing
Audio and Video, Video Conferencing, Audio Conferencing etc.

Nevertheless, because of this inactivity in the change of the traditional model of education
with the existence of the tutor in a classroom, where the learner doesn’t have to go in the
educational establishment, it has been caused a big delay in the spread of this style of teaching
and learning and at the same time it didn’t succeed in its prospective results. Therefore, it has
been adopted a new model of education that combines the advantages of both ways of
teaching — traditional teaching and distance learning with the use of technologies — and at the
same time crosses out the weaknesses of those ways/styles. This model is named Blended
Learning. It basically rounds up the best teaching styles with the best technologies in order to
transfer knowledge the time that the learner needs it.

As such, in this document I will discuss and analyse how the curriculum in Higher Education
has changed and how this new model of teaching and learning — blended learning — can
support the new needs of Higher Education. Additionally, it will conclude on how information
and blended learning in more general can be used as a tool for democratic skills.

But the question here is why to refer to democracy when discussing about the curriculum and
what it the link between the two. Referring to Carr’s (1998) paper is obvious that the
curriculum for democracy will assist society to develop in the democratic side. The primary
aim of a democratic education is to develop in pupils the habit of intelligence, the habit of
confronting and resolving problems through reflective enquiry, collective deliberation and
rational debate (Carr, 1998). As such, schools need to provide a democratic culture. The
curriculum in any contemporary democratic society always reflects the definition of
democracy which the society has accepted as legitimate and true.

The needs for transforming Higher Education

Hooker (1997) claimed that “Higher Education is on the brick of a revolution”. Even in 1995
Zemsky (in Hooker, 1997) stated that higher education’s core values will be at risk if a larger
share of the market for undergraduate education is secured by non traditional providers.
Education is not a service for a customer but an ongoing process of transformation of the
participant (Harvey 2002, in D’Andrea & Gosling, 2005). As more students enter Higher
Education than ever before traditional forms of teaching are under increasing pressure to
change.

There is a change between the relationship of governments and Higher Education institutions
and the stakeholder interaction play an important role. All around the world governments
work towards including the use of IC|T in their curriculum from primary school to Higher
Education (Tondeur & Valcke, 2007). National policies identify ICT literacy as a set of
competencies needed to participate in society. The findings of the eEurope 2002 committee
are that all school leavers must be digitally literate in order to be prepared for a knowledge
based economy (Commission of the European Communities, 2000). National government is
setting goals for national Higher Education making strategic decisions and several national
documents in many countries try to introduce and include ICT as a separate school subject to
teach pupils a number of technical ICT skills with the view to prepare them for further studies.
Such reports are the School of Education Action plan for the Information Society (EANA
School Advisory Group, 2001), the National Educational Technology Plan (US Department of
Education, 2004), the Qualification and Curriculum Authority/Department for Education and
Employment (1999) and the Alberta Learning (2000).
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THE CURRICULUM

What is curriculum? As with most things in education, there is no agreed definition of
‘curriculum’, although it is generally agreed that ‘curriculum’ is not the same as ‘syllabus’. A
syllabus is a statement of topics to be studied in the course. A ‘curriculum’ equally is not just
a statement of intended outcomes, products, or competencies. A competent doctor, however,
is one who recognises and works within the limits of their professional competence (GMC,
2006). Curriculum is much more than either of these. Theorists concern themselves with
different types of curriculum (Coles and Gale, 1985). The curriculum on paper can be the
statement of purpose, aims, content, experiences, materials etc. The curriculum in action is the
way in which the curriculum in paper is put into practice. The curriculum learners experience
is what learners do, how they study, what they believe they should be doing etc. Finally, the
hidden curriculum (Snyder, 1971) includes the behaviours, knowledge and performances that
the learner infers to be important.

In 1997 Hooker stated that “Higher education is on the brink of a revolution”. It is true that
educational institutions are microcosms of culture and the society that supports them. If the
slogan in the 19" century was “education for those who don’t know and don’t have”, if the
slogan in the 20" century was “even more education for those who don’t know and don’t
have” then in the 21% century the slogan should be “education needs to be accessible and offer
more quality” (Lionarakis, 2001). Bridges (2000) has also observed the radically changing
nature of higher education in the last 20 years of the twentieth century. These changes are
significant, not just because they provide a changing context for the higher education
curriculum, but because in the broader sense of the term, which includes all that is learned by
the students, not merely that which is planned by their teachers, they change the curriculum
itself. Bridges (2000) examined the boundaries that gave the definition to the university and to
students’ experiences. These are the identity of time, the identity of place, the identity of the
scholarly community and the identity of the student community. I will first look at these and
then examine why these identities have changed nowadays.

The identity of time

The idea of a tightly contained academic year of intense interaction broken by long periods of
separation, or even of a day in which teaching was largely confined to a period between 9.00
and 5.00, has been broken by demands for part-time evening courses, short courses, day
seminars at the weekend and summer schools as well as the need in, for example, health-
related subjects (Bridges, 2000) and teacher training for years which match the schedules of
hospitals and schools and give time for extended practical experience.

The identity of place

The rapid development of the traditional universities of distance or distributed learning
systems and also of franchising, validation and accreditation, enable a student to study for a
degree of University X at an FE college in the region, at a higher education institution
overseas or at a computer at home has challenged the identity of the educational
establishment. In the professional fields in more particular the development of work
placements, work-based learning, school-based teacher education and clinical attachments
(Bridges, 2000) have extended the Higher Education learning environment from the university
into the working environment. Widespread access to email has rendered the face-to-face
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contact between student and tutor in the university and even visits to the library a rare rather
than a routine part of the experience. “The distinction between distance education and regular
instruction is beginning to disappear’ (Burbules & Callister, 1999, p. 1).

The identity of the scholarly community

It has been extremely difficult to sustain as Higher Education institutions have grown
exponentially and spread, to multiple sites, relied more heavily on part-time and short-term
contract staff and entered into all sorts of partnerships in teaching with practitioners in the
workplace (Bridges, 2000). There has been a shift from traditional collegial models towards a
more managerial or corporate styles of management. As a result, faculty and staft have faced
major changes to the environment in which teaching and learning takes place (D’Andrea &
Gosling, 2005).

The identity of the student community

It has similarly been rendered more diffuse as it has become larger and topographically more
dispersed and as students arrive on campus (if they come at all) at different times of the day
and year, are largely non-resident, represent a wider span of ages and cultural backgrounds
than ever before and combine part-time work with study.

So what we understand from the above points is that the curriculum needs to be accustomed in
the wide-ranging environment. The industrial society is progressing towards the information
society. There is a constant multiplication of the professional skills and there is a high need of
constant training of the people and the enhancement of knowledge and skills. This is also
supported Sir Francis Bacon (in Dziuban et al, 2006) who claim that “knowledge is power”.
So the question that arises at that point is how we, as educators, transfer the knowledge in
today’s demanding society.

30



Open Education - The Journal for Open and Distance Education and Educational Technology
Volume 5, Number 1, 2009 © Open Education ISSN: 1791-9312

THE CREATION OF BLENDED LEARNING

Distance Learning/E-Learning

It is a new model of education that combines the advantages of both ways of teaching —
traditional teaching and teaching with the use of technologies. The theoretical basis on which
instructional models is based affects not only the way in which information is communicated
to the student, but also the way in which the student makes sense and constructs new
knowledge from the information which is presented. Currently, there are two opposing views
which impact instructional design: symbol-processing and situated cognition (Bredo, 1994)
but for the purpose of this document I will not go in depth in those types of design.

Until recently, the dominant view has been the traditional, information processing approach,
based on the concept of a computer performing formal operations on symbols (Seamans,
1990). The key concept is that the teacher can transmit a fixed body of information to students
via an external representation. She represents an abstract idea as a concrete image and then
presents the image to the learner via a medium. The learner, in turn, perceives, decodes, and
stores it. Horton (1994) modifies this approach by adding two additional factors: the student's
context (environment, current situation, and other sensory input) and mind (memories,
associations, emotions, inference and reasoning, curiosity and interest) to the representation.
The learner then develops his own image and uses it to construct new knowledge, in context,
based on his own prior knowledge and abilities.

The alternative approach is based on constructivist principles, in which a learner actively
constructs an internal representation of knowledge by interacting with the material to be
learned. This is the basis for both situated cognition (Streibel, 1991) and problem-based
learning (Savery & Duffy, 1995). According to this viewpoint, both social and physical
interaction enters into both the definition of a problem and the construction of its solution.
Neither the information to be learned, nor its symbolic description, is specified outside the
process of inquiry and the conclusions that emerge from that process. Prawat and Floden
(1994) state that, to implement constructivism in a lesson, one must shift one's focus away
from the traditional transmission model to one which is much more complex, interactive, and
evolving.

Though these two theories are totally different in nature, effective designers usually start with
empirical knowledge: objects, events, and practices which mirror the everyday environment of
their designated learners. Then, with a firm theoretical grounding, they develop a presentation
which enables learners to construct appropriate new knowledge by interacting with the
instruction. To quote the Al researcher, Herbert A. Simon, "Human beings are at their best
when they interact with the real world and draw lessons from the bumps and bruises they get"
(Simon, 1994).

Schlosser and Anderson (1994) refer to Desmond Keegan's theory of distance education, in
which the distance learning system must artificially recreate the teaching-learning interaction
and re-integrate it back into the instructional process. This is the basis of their lowa Model: to
offer to the distance learner an experience as much like traditional, face-to-face instruction,
via intact classrooms and live, two-way audio-visual interaction.
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Perraton (1988) defines the role of the distance teacher. When, through the most effective
choice of media, she meets the distance students face-to-face, she now becomes a facilitator of
learning, rather than a communicator of a fixed body of information. The learning process
proceeds as knowledge building among teacher and students. This is also supported by
Lionarakis (2001) who states that the teacher becomes the educational material. The teacher
basically supports the didactic material. The interaction between teacher and student becomes
the main condition between the didactic material and the students.

Distance education systems now involve a high degree of interactivity between teacher and
student, even in rural and isolated communities separated by perhaps thousands of miles.
Moreover, virtual learning communities can be formed, in which students and researchers
throughout the world who are part of the same class or study group can contact one another at
any time of the day or night to share observations, information, and expertise with one another
(VanderVen, 1994; Wolfe, 1994).

Blended Learning

Like many learning terms blended learning has the illusion of being a concrete concept. In
practice it is a flexible term that means different things to different people. Shank 2006) gives
a very interesting view on what blended learning is.
“Blended learning seems to mean that there will be some e-learning and some classroom
learning. It is in vogue for a simple reason. No one wants to spend that much on e-learning
and people in general what to preserve what they have so they made up this nice name for not
changing much and called it blended learning.”
Hence, blended learning is a new model that combines the advantages of both ways of
teaching — traditional teaching in the classroom and distance learning with the use of ICT. In
the traditional curriculum we have tutors and the curriculum supports his work (Lionarakis,
2001). In distance learning the tutor supports the curriculum (Lionarakis, 2001).

Nevertheless, the question that arises is if blended learning is something new or old.
The six major waves of technological innovation in learning (EPIC, 2003) are:

Writing

Presenting

Broadcast media
Consumer storage media
PC and CD-ROM
Internet technology

A

Blended learning is a custom approach that applies a mix of teaching and learning delivery
options to teach, support, and sustain the skills needed for top learning performance. With
blended learning, the traditional learning methods are combined with new technology to
create a synergistic, dynamic learning structure that can drive learning to new heights.

How does blended learning achieve this? To answer that, we have to go back to the question

of what learning is, and how it achieves performance improvement—regardless of delivery
mechanism. The learning model follows 4 stages
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Concrete experience

&
Experimentation: > Reflections and
Testing and using Ohbservations
theories in practical action

v

Formation of
abhstract concepts and generalisations

Figure 1. (Stephen Bostock, 1998)

Deep learning occurs over time. It is a process rather than an event. Only through complete
processing of information, on the job practice opportunities, and feedback, will learners
develop skills. Additional time is needed for the performance change to be sustained through
reinforcement on the job and skill refreshers. Learner motivation and concentrated attention to
learning are also key factors in the success of this learning continuum. This takes time.
Therefore, it sounds as though effective learning must also be expensive. The good news,
however, is that technology can compress the time spent on learning. E-learning eliminates
travel time and provides individualised teaching.

The classroom provides the organisational framework and motivation, and enables people to
learn through their peers’ experiences. These aspects of learning can be simulated online, but
classroom training will strengthen the learning experience and is the best place to deal with
subtle organisational differences in practice, as well as exceptions to the rules.

Blended learning acknowledges that some stages of learning require the input and feedback of
peers and the specifics of organisational approaches in order for behaviours to become
embedded. Once knowledge is acquired, skills practiced, and a certain level of expertise
achieved, classroom training can provide an added organisational experience to the learning
process.

A blended learning approach is flexible, using the most effective delivery options for each
stage of learning. It is more effective than any single form of learning at creating the results
you want such as sustained behavioural change that increases the return on your training
investment (EPIC, 2003).
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OTHER VIEWS OF BLENDED LEARNING

So far I have discussed how the traditional curriculum performs and what blended learning
can bring into the learning in Higher Education. Consequently, this is a good place to say that
there are some researchers/authors who believe that although it is widely used it can have
some implications. Oliver and Trigwell (2005) argue that the term blended learning is “ill
defined”. They offer two arguments. In terms of philosophy blended learning relies on the
idea of dichotomies which are suspect within the context of learning with the environment and
becomes ineffective as a discriminating concept and it thus without purpose. The second
position of the authors is that learning from the perspective of the learner is rarely the subject
of blended learning. What is actually being addressed are forms of instruction, teaching and
pedagogies. Both arguments have some implications as well. In the first argument there is the
implication that using the term blended learning should either be abandoned or fundamentally
reconceived. In the second argument, the term learning should be abandoned.

So what Oliver and Trigwell (2005) try to express through their research is that blended
learning is not being used correctly. Although its popularity is expanding its clarity is not.
Blended pedagogies could usefully be applied to situations where different intensities of
interaction between tutors and students need to be considered. What they support is that this
term lacks an analysis from the perspective of the learner. What is needed is to research and
move away from manipulating the blend as seen by the teacher to an in depth analysis of the
variation in the experience of the learning of the student in the blended learning context
(Oliver & Trigwell, 2005).

Conclusion

The information revolution is transforming Higher Education. Applications of digital
technology are having stunning effects on the quality and quantity of pedagogical material
available for the transmission of new knowledge. The traditional mode of delivery it has been
that the lecturer stands in front of a group of students and talks. There two assumptions there
according to Hooker (1997). The first one is that every student comes to class with the same
level of background preparation. Nevertheless, no two students bring the same knowledge
base to class, either in a specific field of study or in additional areas which provide a richer
contextual understanding of the subject being studied. The second assumption is that all
students have the same learning style and proceed at the same pace. It is true that two learning
styles may be exactly the same ant that no two students learn at the same pace. Additionally,
individual students will have varying levels of attention and different degrees of motivation
from day to day. Hence it is clear and obvious that technology in combination with pedagogy
offer us the opportunity to overcome the negative effects of both these misleading
assumptions.

So why blended learning? As stated above “knowledge is power”. Knowledge is a
commodity and access to it is the key. The new or next generation of learners (Dziuban et al,
2006) uses sociological, cultural, economic and political perspectives rather than individual
preferences. There is a fundamental difference in the way knowledge is approached today by
the students. Today’s students are increasingly more diverse than ever before (Dziuban et al,
2006). They are more technologically proficient and they are very often employed and more
non-traditional. Therefore, students are approaching Higher Education with responsibilities
above and beyond what they encounter in their classrooms. So the question that arises is if
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Higher Education can meet the needs of the present generation learner and the future one.
How can Higher Education be transformed to rebuild the curriculum to meet the above needs?
The solution to that is to use blended learning approaches, in other words a combination, a
mixture of teaching and learning styles — a combination of web and face-to-face approaches.
Some educators define blended learning approaches as “finding a harmonious balance
between online access to knowledge and face-to-face human interaction” (Osguthorpe &
Graham, 2003) or the “thoughtful integration of classroom face-to-face learning experiences
with online experiences” (Garrison & Kanuka, 2004).

In conclusion, through education we transmit values and principles such as equality individual
rights etc. The curriculum in Higher Education needs to transmit appropriate skills to
encourage democracy. Democracy does not depend only on political conditions and processes
in society. Participating persons or citizens are also important and of course dialog is
necessary for democracy. Democracy in essence is a dialog between people. That means that
people search for solutions to their problems by thinking together with others. The skills we
need into the curriculum of Higher Education are self-critical thinking, internal dialog
(systematic thinking), dialog with others and that will give us the democracy in education. In
education programs we can teach the structure and processes of democracy and dialog. We
can train people to participate in a meeting, to know how to make propositions and motions.

With blended learning we identify two major components for students satisfaction: learning
engagement and perceived ability to communicate effectively. There is an inherent benefit in
the use of educational technology for both children and teachers. This paper has critically
evaluate how ICT can support the Higher Education curriculum and how it affects it. Apple
(2003) noted that “ICT is part of the problem and part of the solution”. Hardware alone will
not enhance learning. Educators need to incorporate instructional changes, foster students’
critical thinking skills and process constructivist pedagogies. Computers can engage and
motivate students to learn more. Pedagogical principles are not necessarily irrelevant, but they
are less sharply defined of the outset such that educators are more willing to modify their
teaching strategies with different tools. Therefore there is a need to have Higher Education
transformation and reform since students learn faster, better and most extensively with
computers (Cuban, 2001). Referring again to Dziuban et al (2006), there is another metaphor
that can be used, “knowledge is teamwork”. Hence, the educator’s challenge is to develop
teaching and learning strategies for the blended learning environment and promote democratic
skills including equal opportunities to knowledge.

The paper has tried to explore and critically analyse those areas of Higher Education that
affect curriculum, how the Higher Education curriculum has been transformed because of the
use of ICT and how to promote democratic skills through blended learning. By looking at the
different identities involved in Higher Education — identity of time, identity of place, identity
of the student community and the identity of scholarly community — I managed to distinguish
what are the requirements of today’s Higher Education and how Higher Education needs to
meet those requirements.

Blended learning has changes significantly the Higher Education curriculum but also the
needs of the society and the cultural dynamics (Apple, 2001)have affected Higher Education.
So can Higher Education create a new social order? Apple (2002) is using Bernstein’s notion
“pedagogic device” to demonstrate the cultural configuration that enables is to uncover what
exactly are the needs and when, how and why we should use blended learning techniques.
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Abstract

This paper refers to the pedagogical design of a complex instructional intervention with the
creation of a hybrid collaborative learning environment involving distance teaching and
distance collaboration among groups of students. Learning outcomes and processes have been
investigated by qualitative research methods concerning: a) the psychosocial climate of the
class b) the students’ cognitive achievement and c) the participant teachers’ critical reflection
on their own educational experience. The students managed to get introduced normally to the
new learning environment. This was achieved through the implementation of three phases: a)
the virtual class, b) the distance collaboration and c) the distance learning communities and
cooperative teaching. This innovative educational project has been based on a previous
experience we gained as participants in the EU educational program called ‘Odysseus’
(Anastasiades, 2003). However, this particular intervention has been further developed,
especially at the students’ distance collaboration level through the initiation of some more
open, student-centred and complex collaborative investigative learning activities. During this
educational implementation the pedagogical principles of the cognitive and social
constructivism have been adopted, together with some elements of the critical/transformative
approach, while the method of a complex, exploratory project, with the use of ICT in a
collaborative, learning environment (with or without teleconferencing) has been used as a
main instructional approach.

Mepiinyn

H gpyocio avapépetor otov modaymyikd oyxedlaocud piog cvvieng SdaKTiKNng Tapsupoaong
pe TN onupovpyio. €VOC KOVOTOUOL, OUAOOGLVEPYATIKOD HoONnclokod mePIPAALOVTOC, TOL
neprelappave tredidaockorio, aAld kat TnAEcVVEpYasia' Tov omoiov Ta amoteAéopaTa Kot ot
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dwdikacieg depguvinkay (pe ™ pebodoroylo TG TOWOTIKNG EKTUOEVTIKNG £PEVVAS) MG
TPOG: @) TO WUYOKOIVWVIKO KAiuo. TS TAlNS, B) TV EMIO00N Kou TO EMITEOO THG YVOOTIKHG
ovamtodng tv uodntav, kalbws kar y) ™y avemroln TS TOLOAYOYIKNG EUTEIPIOS TWV
COUUETEYOVTOY ekmaudevTikdy. Me Bdon t pedodoroyio Tov mpoyplupatog «OAYIIZEATy
(Anastasiades, 2003) oyedidomnke Ko vAomomOnke €va S1O0KTIKO TAAIGLO, TO OTOI0 OUWG
€0TIOIOE TEPLGGOTEPO OTO OVMDTEPO EMMEOO TNG TNAEGVLVEPYOCING KOl OE OLEPEVVITIKEG
oTpaTYIKéES pe VoBETnon TG pebodoroyiog Tmv kowotitov uadnong (Dillenbourg et al.,
1995), mov Aettovpyovoav TG0 pEca TNV TAEN, OGO KOl GE GLVEPYACIH LE AOEAPOTONUEVES
OHAdES LOONTOV 0md ATOUAKPLGUEVE GYOAELD, GTO TAAIGLO TNG KOWMVIKO-ETOIKOOOUGTIKNG
KO KPUTIKNG - YEPAPETIKNG TPOGEYYIONG KOl TNG OPASOGVVEPYATIKNG oTpatnykng (Pdmng
ko Pamtn, 2007).

AgEerg / évvoreg Krewowd: TnAedidokeyn, mieddackario, EKOVIKY TAEN, TnAEGLVEPYOGTia,
Kowotnto pdOnomng, ovvepyotikn padnons, youyokowwvikd KAipo Tééng, Kowwmvikn
dlevkOAVLVON TNG HAbnonc.

Ewayoym

H avalnmon SdaKTikdV TpoTOT®MV oL SNUIOVPYOVV Y10l TOLG LoONTEG va H1ELKOAVVTIKO Y1
TNV OAOTAELPT] YVOGTIKT, KOW®MVIKY] KOl TPOCOTIKY TOvG avdmtuén mepifdAlov, amotelel
ouveyég UEANUO NG OWOOKTIKNG EMOTAUNG KOL, YEVIKOTEPQ, TMOV EMOTNUOV NG AY®YNG.
Xopupova pe T avlpomotikég Oewpleg  (Rogers, 1969), T1c KOv®OVIKO-ETOIKOSOUIGTIKES
(Vygotsky, 1978, Cole, 1996) ko tic yepaepetkés (Freire, 1985, Foucaux 1972, n pabnon
dgv voeital ¢ O 01Kacio. TOV GULVTEAEITOL GE YLYOAOYIKO KOl KOWMOVIKO KeEVO, OAAD,
avtifeta, €€ oplopol Bempeitor TAEOV OTL AmOTEAEL TPOGMOTIKT KOl KOWVMVIKT KATOGKELY] TOV
pnaONTEVOUEVOV TTOV GAANAETIOPOVV GE EVO GLYKEKPIUEVO TOMTIGTIKO KOl YLYO-KOWMVIKO
mlaicto. I'U avutd kot oTig pHéPes Hog TPOPAAAOVTOL TOOAYWOYIKES OPYES KOL OLTHLLOTAL Y10, T
onuovpyio covOnkov pddnong pe peyaAvtepr, evepyd eUTAOKT] OA®V TOV TOUEDV TNG
TPOCHOTIKOTNTAS TOV HaONTOV o1 podncilokn OadiKacio, 6€ €vo Mo OTOKEVIPMOUEVO,
avOEVTIKO, KOWVOVIKO TAUICIOUEVO, GAANAETIOPACTIKO KOl avolyTo padnclokd mepiBailov,
TOV €VVOEL TNV AVTOVOUT, SIEPELYNTIKNY KOl GUVEPYATIKY] LAONGT 6T0 GYoAeio aAAd Kol EE®
and ovtd (Lave and Wegner, 1991, Wilson, 1996, Dillembourg et al, 1995, Jonassen and
Land, 2000).

Ta tehevtaio ypoévia pdiota €xer Wwitepa ekTyundel n cvuPoAn g TOOAYMOYIKNG
a&lonmoinong tov Teyvoroyidv g [TAnpogopiog kot tov Emkowvovidv (TTIE) oto oyoleio,
®¢ gpyareiov yuo TNV avaPaOpion g eKTadeVTIKNG dadkaciog 68 OAOVS TOVS YVOGTIKOVG
KOl YOYOKOW®VIKOUG Topels, AMOY® TV VE®V SLVATOTHTOV EKOPACNG, ONUOVPYIKOTNTAS,
aAANAETIOpaoNG KOl OLUEGOLAPNONG TG EMKOWVMVING UETAED TV KOWMVIK®OV ETOIPOV TNG
puébnong, mov mapéyovv. To (MTnUa awTd GLVEXMG EPELVATAL, €V TOVTOIS TEPACTIOS OYKOG
BipAoypapiog kKo gumelpiog and epoappoyég pe Oetikd podnolokd amotedécpata Exel oM
cwpevbel. Ao Tig ddpopeg Epeuveg PAMOTO £YEL PaVeEl OTL, EKEL OTTOL VITAPYEL 1| LEYAAVTEPT
ovpeovia, elval 6to dlevkoAVvTIKO poéAo mov mailovv ot TIIE yw m Peitioon tov
YUYOKOIVOVIKOD TANGIOV TNG OYOMKNG TAENG kAT amd oplopéveg PEPara mpoimobéoelg
(Zoropwvidov, 2001).
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H xotdAAnAn aflomoinon 1oV  oOYYPOVOV  OAANAETIOPOACTIKAOV TEXVOAOYIDV TV
TPOCOUOIDGE®Y, TNG OLVOMIKNG HOVIEAOTOINONG TPOPANUATOV, TOV  VIEPUEGIKAOV
EPUPUOYDV KOl GUYYPOPIKOV TOKETWV, KAOMG Kot TV JIKTO®V, amOTEAEL GNUEPA TTPOKAN O
Y10 TOV EKTOOEVTIKO, EVED KOWVOTOUES LOPOES €5 amOOTAGEMG EKTAIOELONG CLUPAALOVY GTNV
OAAOYY] TOU  EKTOUOELTIKOV GULOTNHUATOG TPOG KotevBivoelg peyorvtepng  eveMéiag,
avtovopiag, ovolypoatog tng owdikacsiog (cvyypdveog Opmg Kol TOALVTAOKOTNTOG,
afefordTnTag Kot YAovg) Kol TPOTOYVOP®V HOPPDV GLVEPYACING, HE YOPUKTNPLOTIKO
nopadeypa to dtaeopa £10m g 01d Pilov ekmaidevong, TV KOWOTHTOV HLaONnoNg / TPUKTIKNG
(Duffy et al, 1993, Koung, 2004).

[pofrinpatiki - Xpnoypotnra s £pevvog

Ta tedevtaia Tpravta ypdvia Exovy yivel TOAD oNUaVTIKEG cVINTNCELS Kot ExouV avorTuyDel
apkeTég Oewpleg oe oyxéon HE TO TOUOAYWOYIKO HOVTEAO TNG €5 AMOCTACENMC EKTOULOELONG
(Awovapakng, 2001), to omoio daympileTon amd T0 TOPASOGIOKO HOVTEAD SONCKOMOG. XTIC
HépEG oG, M €€ AMOCTAGEWMS €KMOIdEVOT YiveTal OAOEVAL KOl MO avOPOTOKEVIPIKY Kot
TOAOHOPPT Kot GLYvE cuvovaletor pe cvuPatikd mpoypdupata crovddv (Keegan, 1996,
Picciano, 2001). 'Eyet yivelr 6pog xoatavontd o6t 1 petdfoocn amd 1o Kupiapyo HOVIEAO NG
cvpupatikng TdENg oto véo VPPLOWKO4 pabncilakd TepPailov dev givor amin vedbeon, Kabhg
VILAPYOVV OPKETOL TAPAYOVTEG OV JLGYEPOIVOLV TG TPOCTADEIES AAAUYNG TV EKACTOTE
ocuvOnkav (Avootactdong k.d, 2001, Xaumiaovpng K.4., 2004).

Onwg emonpaiver o Harley (2001), n onpiovpyio sikovik®dv taEem@v, THAETAEE®OY Kol
OLOTNUOTOG TNAEOIOOCKAAIOG OTOTEAOVV TPOTMOUTOVS TNG VENG EMOYNG OTO YMPO TNG
exmaidgvong. Opmg to Texvoroyikd epyoaieio amd poOve TOVG OV OOTEAOVV TTAPA TO TPDTO
fua ot petdPaocn amd ™ onuepwvy ovuPatikn oxoAMkn aifovca GTO VEO HOVTEAO
dwaokaAiag (Anastasiades, 2007, Xaumoodvpng k.d., 2004), mov pog €16AyeL 6TV EQAPLOYT
oL VPRP1OWKoL oyoreiov (Rosbottom, 2001). Enpavtikn tpoimdBeon PEPaia yio v emTvyio
™G E10AYMOYNG TNG KOWVOTOUOV EKTOLOEVTIKNG TEYVOAOYIOG 6TO GYoAeio amoteAel M evepydg
OWUECOAAPNOT TOV EKTOUOEVTIKAOV HE TNV EKTOVNOT OOOKTIKOV EQOPUOY®OV Tov Oa
OVTOTOKPIVOVTOL GTIG EMTAYEG TOV CUYYPOVOV TOdAY®YIKOV apydv (Pdmtng & Pdamm, 2007,
Moxpdxng, 2000), ce cvvdvacud pe N Asttovpyic €VOC GLGTNUOTOS EMUOPPOCNS KoL
vrootpi&ng toug omd v moMteia. Xwpig ovtn, dev elval SVOKOAO pio TEYVOAOYIKA
KOVOTOHOG SO0KTIKN TapEUPacn vo ekmécel o€ pia TafnTikn yio Toug podntég ddackaria.

Avto vmpée Kol TO PEYOAVTEPO GTOYNUA TNG KOWVOTOMOL TopéuPacns Hog, 1 omoia
emd1yONnKe va peretndel pe 6povg ekmandevTIKng £pevvag. EmmAéov, n andkinon euneipiog
OO TOVG EKTOOEVTIKOVG G TETOLOL £100VG EQUPUOYEG TOVG divel Tn dvvatdTTa - PEGH amd
TOV OVOGTOYOGHO KO TNV OVTIHETOTION TPOPANUAT®V - va pdBovv vo ETtvoolV EVOALOKTIKA
oxéolo TPoodyylong Kot va wailovv evepydtepo poro oty avafaduion e 01dacKaAiog 6To
oOAEl0.

Ieprypoen ™ ekmordevTikng Tapéppfaocng

Bdon vy ™ dwpodpewon pog mpotdtunng kot PeAtiopévng pebodoroyiog omnv €
OTOGTACEMS OOUCKOAMO, TOL OVTH TN POPA EMKEVIPOOINKE 01N O100cKAAN TNG EVOTNTOG
«Owoloyiay, amotéhece m  pebodoroyio mov  ypnoipomomOnke o©TO0  TPOYPOLLLLLOL
«OAYZXEEAZXy (Anastasiades, 2003). KOpto péinpa avtg e npoomddeiog oy ot podntég
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vo eEowkelwBodv otadlakd pe €vo KALaKoOpEVO LBpwd pobnolokd mepifdAlov ot
mlaicle tov omoiov M epappolopevn pebodoroyion Ba tovg €dotve TN dvvaTOTNTO VO
AmOTEAEGOVV EVEPYE TOL GLGTATIKA oTolyEin, PplokOuevol 6e TANPN aAANAERiOpacT TOGO
HETOED TOVG, OGO KOl HE TOLG OAOKAAOVS TouG. Ot pobntég yivovral ot TpOTAyOVIGTEG TOL
VEOU GLVEPYOTIKOVD TEPIPAAALOVTOC, EVED Ol EKTOOEVTIKOL OGKOVV VLTOCTNPIKTIKO pOAO,
nmopeppaivoviag o S1APOPES YPOVIKEG GTIYUESG, TTOV O 10101 Kpivouv arapaitnto.

[Tépav 6P TOV EPOTNUATOV TOV AVAPEPOVTOL GE OAEC GYEOOV TIG EQPOPUOYES OUTOV TOL
TOTOL, 1 TPOPANUATIKY] TNG €pELVOG oTNPiYTNKE Kol 6€ o mpoomdfein Pedtimong kot
EMEKTOONG TOV HOVTEAOL NG €€ AMOGTACENMS SOACKAAING, TOVL EPUPUOCTNKE GTO TPOYPOLLLLLOL
«OAYZEZEAZ»S . Ta onueia g eTEKTAGNS TOL APOPOLYV KLPIMG:

o) TNV TEPAUTEPMD HEAETN TOV OMOTEAECUATOV TNG TNAEGLVEPYNGING, O0£00UEVOL OTL TO
povtélo mov epappdotnke oto mpdypappo «KOAYXEEAYY oev mepreddpPave tniecuvepyasio
o€ 11010 peydro Pabuod, ovte oe 1000 enelepyacuévo enimedo oyedlacpov kot aloAdynong,
OGOV 0POPA TN YVOOTIKY aVATTLUEN TOV HABNTOV, TO YLYOKOWVOVIKO KA TG TAENS KoL TV
OALOY] TOV GTACEDY TOVG OMEVAVTL GTY| S1OIKAGIo TNG OYOAMKNG LaBNnong 610 mAaiclo evog
oLVOETOV 01KOAOYIKOD GYedioV epyaciog (TpoTiekT)

B) T0 mepleyodpEVo Kot T OlodKocio TOV HoONGLOKAOV dpAGTNPOTATOV (TOL GE AVTH TNV
nepintwon yopakmmpilovtot amd pio ovorytn EAoGoeia, cVVOETOTNTO, AVTOVOUIN KOl EVEPYO
EUTAOKN TOV LaONTOV 68 LaONC1oKéG dlEPYOTIES AVAOTEPOV EMTESOV).

EmAéynke ¢ medio €pesvvag to mepifdiiov ¢ €€ amooTAcE®mS SOUCKAAING UECH TNG
TEYVOLOYLOG TOV TNAESIACKEYEWDV KO TNG OGVYYPOVNG EMKOWVMOVING, YIOTL 01 EIKOVIKEG TAEELS
OTOTEAOVV  KOWVOTOUM  EKTOOEVTIKG TeptBdAlovia, m vAomoinon Tov omoilwv, £yive
TEXVOAOYIKA EQIKTN KATA T TEAELTOLO YPOVIA, OUMG aVTH OeV €XEL OPKOVVIMG peAeTnOet,
wiaitepa otn xopa pag. 'Etol, n oyetikn BipAoypagio dev €xel va emideiEetl onpovtiko aplfuod
EPELVAV TTOL OPOPOVV T OLEPELVICT] TOV OTOTEAEGUATOV KOl TNG GUONG TNG HaONGLOKNG
dwdwaciog oto mePPAAAov TG TNAEOISUCKAAMOG Kol TNAEGLVEPYACING, EWOIKOTEPO OE, OE
ePPAALOV dNUOTIKOD GYOAEIOL.

H emdim&n g peAéng TV emmTOGE®Y TOV pio TETOW0 EKTOOEVTIKY TapEUPocn pmopel va
EXEL OTO YUYOKOWMVIKO KAIHo TG TaENG opeideton emiong oto OtTl, VM LIAPYEL TANODPa
EPELVMV TTOV OVAOEIKVOOVV TaL BETIKG OMOTEAEGLOTO TG OLAOOGLVEPYATIKNG HEBOJOV pe TV
a&lomoinon ¢ SIKTLAKNG KOl VTOAOYIGTIKNG TeYXVoloyiag (AAeEavipdrog kot Pamn, 2004),
10 B€pa aVTO Oev £xel LeeTNOel APKETH TNV TEPIMTMOOT TG TNAEGVVEPYACIAS.

Hadayoywn Tpocéyyion

X obvOetn avt SOaKTIKN €Qapproyn vVwoBeTHONKaV TodAYWYIKEG apPYES TOV YVOGTIKOD
KOl KOWWOVIKOD ETOWKOOOUIGHOV, KoODG Kot TNG KPITIKNAG - YEPAPETIKNG TPOGEYYIONG
(Matoayyovpag, 1999, Pantng kot Pdntn, 2007), evdd 10 GUVEPYOTIKO - SLEPELVNTIKO GYEILO
epyaoiag (mpdtlext) pe t Ponbewa twv TIIE oe opodocvvepyatikd mAaiclo (KOWOTNTES
pnébnong) - pe T xpNnom M Un TG TNAECLVEPYOCING - OMOTEAESE TNV KOPLOL OLOOKTIKN
GTPOTNYIKY.
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AxoAiovBovpevn pebodoroyio

Ykomog g épevvac: O okomdc g épevvag oyetiletar Pe TNV MO TOVE TPOPANUATIKY.
Emowoker ™ perétn 1tV omoteEAECUATOV KOl TOV OdIKOCIOV TG Tpoovoeepbeicag
opyavouévNg Kot cHVOETNG SIOUKTIKG TOPEUPACNG LAG OE GYEOT LUE:

® TO YUYOKOWVOVIKO KAip TG TdENcO
® 70 MNEd0 NG YVOOTIKNG AVATTLENG TV HobNTOV Kot
o TNV avantuEn alldhoyng epmepiog and TOVG EKTOLOEVTIKOVGS

Eidog ¢ €épevvag: Me Baon v avdAvon Tov oTOXOV Kot TOV EPOTNUATOV NG EPELVOC,
mov gvoppoviovion kot pe TV vioBeTovpEVN Be®PNTIKY] TPOGEYYION TNG YEPOPETIKNG -
HeTAcYNUOTIOTIKNG aymyns (Pamtng kot Pdmr, 2007: 86-135) emAéynke oG KataAAnAdTEPO
€ldog épevuvag n Aeyduevn evepyog cuvepyotikn €pevva 1 €pegvva-dpdon. H eilocopio g
LETAGYNUOTIOTIKNG ekmaidevong touptdlel pe v evepyd €pevva (Carr & Kemmis, 1986),
OeOOUEVOL OTL EMYEIPEITAL OPYOVOUEVT KO GUVEPYOTIKY| TOPEUPACN GTO GYOAKSO O1O0KTIKO
nePPAALOV e GTOYO TV CALOYT TNG KOVATOVPOS TNG Habnong péca oty taén, katd tnv
omoia. o1 ddokaAol efvorl PETOYOL KO GUV-EPELVNTEG KO Oyl EPELVNTIKO LTOKEILEVA, TWV
omoiwv M ocvumeprpopd cuvnBmg peretdtor amd tov gpevvnty. H molotikn avt) €pevva,
nmpoywpel otn peAéTn og PdBog Tov mepLEYOUEVOL KO TNG OladKaciag TG nddnong tecodpwv
ouadov-thEemv padntov (or 6vo amd TG omoieg amotéAecav TNV TnAecuvvepyalopevn -
TEWPOAUATIK OUAda, €V Ol dAleg 00O TNV opdda €AEYYOVL), GTNV TMOPOTHPNOCN Kol THV
a&loAoynomn g eEEMENG TG OANg dladtkaciag, Tn SlEpedvNoN GTACE®V KOl VITOKEUEVIKDOV
aviqyewv. Tepthappdvetr, OLm®S, Kot TOGOTIKE de00UEVA, TOV OTOIMV YIVETOL GUGTNUOTIKY
ovAhoyn Kou enegepyacio pe mocoTikég nebOOoVS (LETPNON, OTATICTIKN OVAAVGT dEGOUEVDV
CLUTEPLPOPAS LAONTOV, TOCOTIKN ENEEEPYOTIO OPIGUEVOV TTOLOTIKMV OESOUEVOV).

Me v moloTIK HEAETN €YVE GUYKPIOT] OVALEGO GTIG VO TAEELG OV dddcKovTaY €&
anootdoemc pe ™ pEBodo ¢ TAeddacKaAiag Kol TNAEGVVEPYAGiag Kot 6€ GAAEG VO, TOV
dwdokovtav ta ot Bépata pe T1g 1d1eg peBddovg Kan pe ™ ypnon tov H/Y, yopig dpumg ™
dlpecorlafnon g €€ amooTAGEMG CUYYXPOVIG KOl OGVYYPOVIG GLVEPYAGING UETAED T®V
LaONTAOV Kol TOV EKTOOEVTIKAV.

Y7o pehétn minbovopog: O mAnBucspog g Epevvag amoTeleito amd TOVg HoONTES TECCAP®V
TUNUATOV, OV @ottovcay T oxoAkn ypovid 2002-03 oy XT  14én Ttp1dv ONMUOTIKOV
oxoieiov ¢ Kompov (I®° Agpecov, Emokomng kot [Tisoovpiov), ta omoia améyouvv
YE@YPOPIKA HETOED TOVG KOl OVTITPOCMOMTELOVY OLUPOPETIKES, OO OOTIKN KOl KOWMVIKO-
OWKOVOLLKY| Goy, meployEs. ‘Eywve, emiong, EAeyy0G OPIGUEVMV SESOUEVMV OV OLPOPOVV GTN|
ovuvheon TtV oyoMkdVv TaEemv omd TAELPAS VA0V, EMIOOOMG, KOLVOVIKO-OIKOVOMKNG
TPOEAEVOTG, KOOMG Kol AAAWDV CTLLOVTIKOV TOPOUETPMV.

v épevva Elafav pHEPog cLuVOAIKA Técoepa tunpata pe 107 padntég (59 aydpo ko 48
Kopitola). TNV TEPALOTIKT Opddo cuppetelyay 600 tufuata, éva and 1o 10" Aguecon kot
éva and to [Tlicoovpt pe 53 pabntés. Xmv opdda eAéyyov coppeteiyoyv, erxiong, 600 TuHaTO,
éva amd 10 10" Aegpecsod kot éva and v Emokonn Agpecov pe 54 pobnrés.
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Méoa ocviloyng odedopévev: T T GLAAOYN TOV  EPELVNTIKOV  OEOOUEVDV
YPNOLOTOm ONKOV:

e Epotuatoldylo pe KAEWOTEG Kol OVOYTEG EPMOTNCELS Y. OVIANGCT ONUOYPAPIKDV
OO UEVOV, TPOTEP®V EUTEIPLADV, CTAGEMV KTA.

e To gpompuatordyo "My Class Inventory" twv Fraser, Anderson & Walberg (1982), ot
GUVTOUN TOVL HOPPT], Yl TN OLEPEHVNOT TOV YLYOKOW®MVIKOD KApaTog ¢ Tdéng, mov etvat
UETOPPUCUEVO KOl TPOGOPUOCUEVO OTO EAAMNVIKA HE KOAOVG Oeikteg €yKvpoOTNTOG KO
aflomotiog. Ot 25 gpomoelg tov oynuatilovv mévte 10dpBueg opddeg mov AvVTIGTOLYOVV
6TOVG OEIKTEC TOV YLYOKOIVOVIKOD KAIHOTOG NG TAENG: o) Ikavomoinon, B) Atevektikdtnto
v) Avtayovietikotnta §) Avokorio Kot €) ZVVEKTIKOTNTO.

® ATOPOYVNTOQMOVNUEVEG GUVEVTEVEELS TOV LOONTOV TNG TEWPAUATIKNG ORAd0S (0voTyTES Kot
NU-GOUNUEVE).

e MaOnoaxo épyo tov podntadv (mrolvtpona Keipeva, TV HadnT®v, OTMG: apyKd Kot TEAKA
QOO gpyaciog, Coypoeleés, KEIEVO GUAAOYIKAOV E€PYACIOV GE HLOPEON TOPOVLGIOCNG OF
Power Point kot ce poper] cvAloyikng €kBeong 1demv K.4), TO omoio avaAvOnKe Kot
aglohoynonke o tpio otado eEEMENG.

® Y1UEIDGELS [LE TAPOTNPNOELS KO NUEPOADYLO TOL EPELVNTY|

o Avoyytég Kot MU-OOUNUEVEG GLVEVTIEVEELG UE TOLG OCULUUETEXOVTEG OTNV  £PELVA
EKTTOLOEVTIKOVG, OV PBAGIGTNKOV Kol GTIS GNUEIDGELS TOVG OO TNV TOPOTPNOT TG OANG
OWAKTIKNG TapépuPaocng.

Mé00d0g avarvong dedopévmv: o va damotwdel av n tiecvvepyacio ennpéace OeTikd
N O)L TO YUYOKOWMVIKO KA TNG TAENGS, £YIVE AVAAVOT TOV OTOTEAEGUATOV TNG EPEVVOG TTOV
mpoEkvyav and To epotnuotordyto "My Class Inventory" pe yprion tov tpoypaupatog SPSS.
Xpnoworombnke Pacikn otatiotikn (LEcOL OPOL, TVMIKEG ATOKAIGELS) Kot £Yvay GUYKPIGELS
HE TN YpNom Tov Kprrnpiov t (cVYKpPIon opddwv, cOYKpIon apylkn - teMkn). Emiong, yiou v
aviAvon TV OEOOUEVOV TOL aAVIANONKAY a0 TIC OTOLOYVNTOPMVNUEVEG GLVEVTEDEELS Kol
SAOYOVG TV pobNTaOV, Ypnoyorodnke n Aeyopevn néBodog g cuveyovs GUYKPIoNGS, TOV
Baciletar oto pebBodoroyikd mapddeypo towv Glaser and Strauss (1967), yvootd g
«BOegpehopévn ota Agdopéva Ocwpio» (Grounded Theory). H pébodog kpifnke katdAinin
v pion avoyty Otepedvnon Tov TPOmMOL e TOV Omoio ot pofntég aviiAnednkav kot
epUMveLoaY TNV OAN O100TKOGTIOL KO TV EVOEXYOUEVN GAAAYT TNG GLUTEPLPOPAS TOVG, KAODS
KOl TOL YUYOKOWVMVIKOV KAILATOS TG TAENG.

Yyeowaopnos kor viomoinon: Me Bdaon 1t dwoktikn pebodoroyion Tov mPOypAUUATOS
«OAYXZEAYZ» (Anastasiades, 2003), otv omoia £ywvav O0pIoUEVEG TPOEKTACELS Ko
Behtuwoelg, ot ouddeg eviaydnkav otadokd oto véo padnoclokd mepPaiiov. Avtd
emredyOnke pe v vAomoinon POV GAcE®V, ONANSN: o) NG EKOVIKNG TAENg B) NG
Aecvvepyasiog Kot y) e tniecvvepyosiog / TnAecuvoldackoiag. Mg Tov 0po €IKOVIKN
TaEN evvoolpe T dnpovpyia evog oAokAnpopévoy pabnctokov teptBdAlovtog pe ™ xpnon
™G TEXVOAOYIOG TNG TNAEOIAGKEYTG, TOL OlapKeEL OGO TO GUVOAO TNG MPAG £vOG LabnUaTOG,
ot0 TAaiclo Tov omoiov evBapPPYHVOVTAL EPOTNAGELS KOl OO TIG dV0 TNAETAEELS, GLINTNOELS Kot
GALES OPAGTNPLOTNTES, OTMG AVTEG OV YivovTal GTO TAAIGLO Hiog CLUPATIKNG TAENS, OAA LE
TN GLUUETOYY] TOV OTOROKPLGHEVOV TAEemVy (Anastasiades, 2003).

03



Open Education - The Journal for Open and Distance Education and Educational Technology
Volume 5, Number 1, 2009 © Open Education ISSN: 1791-9312

Hewpapatikn opada:

a) Ewovu taén: H @pdon m¢ eikovikng tdéng vAomomOnke d00 @popég, pio ota apytkd
oTAdWL TNG €PELVOG KOl Uiot 6TO TEAOG Kol O1dpKese 2 d1daxTikég meplddovg (80 Aemtd) og
K60e mepintwon. Or padntéc tv dvo mAetdéemv kdbovtav og opdodeg epyaciog Kot elyov Tnv
evkatpio va gumiakobv oe eedBepn ocvintnon pe Tovg VIOAOIMOVG GLUUAONTEG TOVG GTO
miaiclo dwpdpwv dpactnpotitov. o Adyovg efokeimong eiye mpomynbel ocvvroun
NAedWacKoAio omd éva EKTOOEVTIKO UE EICAYWYIKY €101 YNON-CLLNTNOTN Kol cLYYPOV
TOPOKOA0OVONGN TOV TNAETAEE®VY.

B) TnAecvvepyacio: e avtn T EAon dnpovpyndnke £va avorytd neptPdilov depehvnong,
eMiAvoNg TPOPANUATOV Kol KATOOKELNG VEASG YVOONG omd TIG GLVEPYALOUEVEG KOWVOTNTES
uébnone tov amopaxpuouévev TEemv, MOV Elyav TNV EVKAPio VO ETIKOWV®VOOV omd
andotacn O6mote 10 Ekprvav omapaitnto. Zuinrovoav ta BEuata PeETad TOVG Kol PE TOVG
dAAovG amd amdoTaot, avtdAAalay OESOUEVA KOl ATOYELS, KOTEANYAV GE KOWEG OTOPACELS
KOl TPOYWPOVGOV GTNV OAOKANPMOOT] TOV EPYUCLOV EMKOWVOVAOVTAG LEGH TOL GLGTHUATOG
TNAEOLAGKEYNG 1) TOL NAEKTPOVIKOD TayLIPOUEIOV GE TPayHaTiKO 1 €00gT0 ¥pdvo. H chivdeon
dwpkovoe cvvnBwg 40 Aemtd. Ot pobntég siyov mpotaymviotikd poOLo Kot Ot dAGKAAOL
JEVKOAVVTIKO-EMOTTIKO.

10" ANUOTIKO ZXOAE0 NEUECTY ArjoTIKO ZyoAeio Moocoupiou
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v) Tnieovvepyacia - TnAeocvvordaokaria: Ta PHEAN TOV «OOEAPOTONUEVOVY KOWVOTHTMV
pdonong cvvepydotnkav €& amocTACEMG, Y10 VO TOAPOVGLAGOLY GE OAOVG TOVG GLUUAONTES
TOVG TNV €pyacio mov eroipacav pe otadlakég oadkacies. Orol yvopilov amd mpwv Tt Ha
mopovcioloy Kol PE o0 TPOTO. XT0 TEAOG AmOVTOVGAV GE EPMTNGELS TOV GLUUOONTOV TOVG,
ocvvtoviCovtag ot 0ot ) ovlnton kot a&orloywvtog T dwdwkasio. Ov podntéc siyoav
TPOTAYOVIGTIKO pOAO Yoo TNV OpoAn degaymyn g tAemapovsioong toug. Ot ddokaiol
epovTiLov Tor TEXVIKA (nTipato kot cvvtoviCav T oadkacio pe e dyloteg moapepPacers.
Kd&Be ohivdeon dapkovoe, cuviBwg, d00 ddakTikég Teptddovg (80 Aemtd).

10" Anpoté IxoAelo Aepeoor Anpotikd Ixoleio Mioooupiou
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Zyipua 2: Zynuotikiy aneikovion e KOTaTunons Ty uobntav
oTIC TaéelC

Opada eréyyov:

Ouaoikn epyoacia pe vroloyiorég: Or pontéc T@v dVO TUNUATOV, TOL OTOTEAOVCAV TNV
opdda EAEYYOL, GLVEPYACTNKOY LE TOLG GLUUOONTEG TN TAENG TOVS Y10 VO ETOUAGOVY TIG
OKEG TOVG EPYNGIEC GTOVG VTTOAOYIOTEG. AVANEGH GTO TOLA TNG LG Kol TG AAAN TAENG Ogv
vpye kopio emaen. Kdébe opdda elye otn dudbeon g to ypdévo mov ypealotav yio
AMOTEPATMON TNG EPYOCING TNG GTOVG VIOAOYIGTEG, KaOMDG emiomng Kot kKABe GAAY TEXVOAOYIKY|
JLEVKOAVVEOT, €KTOG OO TIC TNAESICKEYELS, OO AKPIPOG OVTAV oL giyov Ta Toudd TV
TEPOLATIKOV OLAIDV.

Awapkera epapuoyis: H epappoyn tov oyediov epyaciog Ko e mpoavagepbeicog
£pevvag O1apKesE Kol OTIG dVO €PELVNTIKEG Oopade amd Tig 12-5-2003 £w¢ t1g 19-6-2003 ko
nepAappove:

Oren | Edacation 95
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1) [Ipomapackevaotikd 61ad10: TPoidéaon, apdpunon (1 X 80").

2) Apaoctnplotnteg o OAEG TIG TAEELS [LE VAEPUECIKO AOYICHIKO, KATOAOKEVAGHUEVO
yw Vv mepiotaon. [Ipogtopacio Oepdtov Telpapatikig opdados yio culnnon oty
gwovikn téén (3 X 807) - To 1510 ko 1 opdda eAEYYOV.

3) Ewovikn téén yio mpoetopacio tov cuvepyatikov mpdtlext (1 X 807) - Xvviorng
GUVEPYOAGIO GTO EPYOCTNPLO Y10 TNV OLASA EAEYYOVL.

4) Epevva mediov Kot TV 2 PELVNTIKOV OOV, YOPIOTH, GE EMAEYUEVES Y10 TO
OKOAOYIKO eVOPEPOV TOVG TtepLoyEc. Tlapatnpfoelg, cuvévTenEn e 0KOAOYOLG,
ovvévtnon ocvvepyalopévav amd andotacT opddwy (pio OAOKANPN Hépa).

5) Tniecvvepyacio adeiporomuévav opddmv (6 X 407) - Opadikn cuvepyasio 6To
ePYOSTHPLO omd TV opdda EAEYYOV.

6) TnAeovvepyacio/tniecvvdwdackorio: [Hopovoidoels epyacidv TOV OpAd®V (LLE
PowerPoint) otig té&eig tovg. Epmtioetg, culntioeig, cuveon dwopodpwv Bepdtmv,
He ocvppeToyn OAwV TV ekmtondevtikav (3 X 807). To 1610 yuo opdda eAéyyov ywpig
ouvePYacia Kol cuVIdaoKaAio amd andoTao)).

7) Tevikf| ov{tnon otnv téén amd opdda eAEYYOV. ZVUTEPAUCLATO, TPOTAGELS,
a&lohdynon eumelpiog - peToyvooTikég dadikacieg (1 X 407).

8) TmAeovvepyacio: ElevBepn nlecvvepyoasio emi pépovg opddov yio
UETATPOT TOVL EMGTNHOVIKOD AGYOL T®V TOPoLcldcewv o€ keipeva €kbeong M
AoyoteyviKoL TOTOV. [AwooKEg, KpiTikés Kot dnpovpykég depyacieg (3 X 807 kot
EMAIAEOV YPOVOG EKTOG GYOAIKOD mPapiov).

9) Ewovikn 14&n: Ko ouvvavinon Olwv towv cuvvepyalopévov Kot Tnie-
cuvepyalopévav ouddmv pe cuvtoviopd v dackaimv. Kpitikn / Zulnthon tov
GLALOYIKOV KEWEVOV. AELIOAOYNOT EUTEIPLOV-UETAYVOOTIKESG dladtkacies (1 X 807).

Teyvoroyké povréro vrootipitng: o v vAomoinon g €pevvag, Ol TEPAUATIKEG OUADES
a&lomoincav Tov VEIGTAUEVO EEOTAMGUO TV GYOAEI®V TOVG, 0 0mOl0¢ amoTEAEiTAL OO TPELS
ISDN ypappég, pio ypapun Awdwtdov, pio tmiedpoon, pio kapepo tmAedidokeyngs, éva
Bivteo, éva vmoAoyloth Kat pion cuokevn TNAEP®OVOV/@as. Ot opadeg eEAEYYOL EpydoTnKaY GTO
EPYOOTNPLO TANPOPOPIKNG TV GYOAEIWV.

Amnoteléopata - Zvpnepdopata

‘Exyovtag katd vov 10 okomd Yyl tov omoio mpoaypotomomOnke 1 mopovoo HEALTN,
dwmotdinke O6tL M opyovouévn kKot obvOetn oKtk Toapéupocn oto mAaiclo TOV
OLYKEKPIUEVOL VPPLOKOV, GuvePYaTikoy pabnolokod mepiPdAiloviog pe tn ypnon g
OIKTVOKNG TEXVOAOYiOG Olapesoldfnoe katd tpomo OeTikd 0cov agopd: o) TNV avamTuén
BeTiKo0 YuyoKOVOVIKOD KAMUOTOG HEGH OTN OYOAKY TAEN Kol oTn onpovpyia KIvATpwV
péonong, B) mv TpodONoN g YVOGTIKNG OVATTLENG Kot TOV YPOUTTOD Kol TPOPOPIKOL AOYOL
TOV HoONTOV Kol Y) TNV OVATTUEN TNG TOUOOY®YIKNG EUTEPIOG TOV EKTOOEVTIKOV TOV
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CUVEPYAGTNKOV Y10 TNV EQPAPLOYN EVOG TETOOV EKTOLOELTIKOV TTPoypdupatoc. Ta yvootikd
OTOTEAEGLLOTO ALVOLPEPOVTOL GE TPOCEYN ONUOGigvoT).

Ta amoteléopata g oTOTIOTIKNG emeEepyaciag TV 0£dOUEVOV, OO TIS OMOVINGES TMV
HaONTOV 6TO EPOTNUATOAOYIO TOV APOPOVGE TO YLYOKOWVOVIKO KAIHO TG TAENGS, £0e1&av OTL
1 SLUUECOALPNON TOV CLYKEKPLULEVOL TTALOAYDYIKOV LOVTEAOVL (LE TO OTolo EQUPUOGTNKE EVal
€100¢ €€ amooTAcE®S SOACKAAING KOl GUVEPYNSTNG HETAED OVO AMOUOKPVGUEVOV GYOAMK®OV
1aewv pHe TN HOPPY KOwOTHTOV pddnong ywo v omd Kool TpoypoTomoinorn piog
ovuvhetng, OlEPELYNTIKNG JSLdKAGING) PEATIOVEL TO YLXOKOWVOVIKO KALO TV HoONTIKOV
oHAd®V gpyaciog, aAld Kol OANG TG TAENG, WG TPog T ZuvektikdTnTo Ko TV [kavoroinon
Kol HEWOVEL T AVGKOMa, TN ALEVEKTIKOTNTO KO TNV AVIOY®VICTIKOTNTO, GE GUYKPLOT TOGO
HE TNV TPONYOVUEVN] CLUTEPIPOPE TV pabntdv, 660 kot pe 1T SwackoAiio Tov
TPAYULATOTOLEITOL GE €val €MIONG OUOOOCVVEPYOTIKO KOt SlEpELVNTIKO pobnciokd mepiPailov
ot0 Aot TG CLUPATIKNG TAENG, YWpig dINAadN T dtopecordpnon g TMAesLuvVEPYAGIiag.
Ot pofntéc tov VO ePELVNTIKAOV OUAd®Y, UETA Omd TNV €QOPUOYN TOV podnudtov,
TOPOVGIOCAY GTATICTIKO GNUOVTIKY Olpopd o€ OAec TIG aveEdptnreg petafintés. Xt
Atevexktikémta (t = -9.597, p = .000), v Avrayovictikétta (t = -8954, p = .000),
AvokoMa (t = -2.376, p = .019), ™ Zvvektikdmra (t = 6.164, p = .000) ot v Ikavomoinon
(t=10.703, p=.000).

Avtd mov a&ilel va toviotel, 0T GLYKEKPIUEVN TEPIMTMOON, €lvarl OTL KOt 01 dVO OUAOES
(TEpOPOTIKY Kot EAEYYOV), TPV EQAPUOGTOVV Ta. pobnpata, cuvnhilav va gpydlovtol o€ Eva
OHLAOOGLVEPYATIKO / dlepeuvNTIKO podnolokd meptPdArov, aSlomToimdVTOS TOVG VITOAOYIGTES,
KAt OV, 6nw¢ vrootpiletar and ™ oxetikn Piprloypapia, eivar Wilaitepa gvEPYETIKO Yia T
BeAitimon tov Yuyokowmvikoy kApatog ¢ oyxolkng taéng (Underwood & Underwood,
1994). [Tapdra ovtd, Pavnke OTL N HEAETN TNG EMIOpAONS TG TOPEUPACTG Hag, 6Ta TANICLOL
eVOG VfPIOIKOD GVVEPYATIKOD uHalOnolaxod TmepifdiiovTtog L T YPNON TNG OKTLOKNG
TeYvoloYiag PerTinoe akOUN TEPIGGHTEPO TO YLYOKOWVMOVIKO KA TG TAENG.

Ta cvunepdopoto avtd EVicYVONKAY Kol omd To ATOTEAEGLLOTO TG TOLOTIKNG EPELVAG, TOV
mpaypatorominke coumAnpopotikd, pe tm pébodo g «Oeuehopévng ota Asgdopéva
Oewpiocy tov Strauss and Corbin (1990), n omoia vioBenOnke yw Vv avdivon twv
dedopévov Tov avtAnOnKay omd GYETIKN OTOUIKY] GLVEVTELEN HE TOLG HoONTEC Kot amd To
dedopéva g mapatnpnong: mépav g emPefainong tov gvepyeTikod poOAovL mov Emaice 1
epappocdeica  OWaKTIKY mOPEUPAOT, HE TO CLYKEKPUEVO KOLWVOTOUO TE(VOAOYIKE
YOPOKTNPIOTIKA, TOGO Yol TNV YOYOKOW®MVIKY) OGO KOl Yl TN YVOOTIKY] OVATTLEN TOV
pontov, n avdivon tov oedopévav g cuvvévieuéng avédelEe emiong kol T onupocio
OPICUEVOV TOOAYMYIKOV Op®V TOv TAouciov ¢ pabnong, ot omoiot cuvéBaiav MOTE M
alomoinon g teyvoroylag va €xel ta BeTikd amoteAécpata, ota omoio yivetal AGyog
TOPOKATO.

Kevtpwn - evomomrikn Bewpio, cOp@ova pe v epunveic T@V OmOTEAEGUATOV TNG
TOL0TIKTG avdAvong TV dedopévav, vanpée apevoc pev 1 Bewpia KiviTpov, LE ELEACT GTO
KOWMVIKG Kot avtompayuatiotikd kivntpa (Rogers, 1969), apetépov 0e opiopéveg Bewpnoelg
TOV KOWMOVIKOD ETOIKOSOUICHOD KOl TNG KOWMVIKNG YuYoAoYiag, mov divouv EUeacn oTig
OLVONKEG TNG SLVOIKNG TPOCMTOKEVIPIKNG OAANAETIOPACTG KOl TV OUOOOGVVEPYUTIKMDV
OOKTIKOV PEBOJ0AOYIDOV GTO GYoAel0, TOV KAOIGTOOV TN GYOAIKN OUAdO [0 SMUOKPATIKY|
KOwotnTo pLadnong Kot epyastiptl aviponivov oyécewv (Matcayyobpag, 1999).
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Inuovtikny copforn v ™ oyxetikny BifAloypagio TG cuykekpévng €peuvag LvIpPEE TO
anpOPAETTO EVPNLLOL TTOL APOPE TO POVOLEVO TNG AEYOUEVNG «KOIVOIVIKHG OIEVKOLDVGHSH TNG
néonong, mov oQENOTOV, COUP®VO LE TOLG HOONTEG: @) 6To KIvRTpo Ylo yvwpluio ue
GVVOUNAIKOVS ATTO AO6TAGH KO ) 6TV TAPOVGia Kal COUUETOYN EVOS LOIOUOPPOD THAE-
Kowov uéca oty tdény, TV PHodnNTOV OMAadN Kot TOV 00CKAA®V, TOVG OTOI0VS «EQEPE
Kovta» M aglomoinom twv duvatottov Tov TIIE ot ddaktikn mpoaktikn. Ot padntéc, amid
Kol LOvo ylati elyav TNV gukaipio vo TNAEGLVEPYACTOVV KOl VO, YVOPIcovLV cuppadntég tovg
amod OmOCTUCT UE TN YPNON TOV VE®V TEXVOAOYI®V, &vimBav tnv OAN dwdikacio mwoly
EVOLLPEPOVGO KO EVYXAPIOTN, Ue amoTtélecua vo. ekppdlovtol pe to. KaAVLTEPO AdYLoL Yio
avtv. [Hopdiinia, to 411 T0 Kabeti TOL £Kavav 1o TapakorlovBovoay kol GAlotl (ddcKaAot
Kot pantéc ) amd €va Ao oyoieio, KaBMOG emiong Kol To OTL AVAKOY GE Lo OLAd0 OV giye
HEAN Ko oo Tig dvo TnAecvvepyalopeveg Ta&elg, Toug wBovce va divouy Tov KaADTEPO TOVG
€avtd otV OAN ddikacio (avamTuEn GLAALOYIKNG CLTOEIKOVAG).

H o&womoinon avtod tov kKwvfitpov otn oyolky] TaEn dev €xel wWwitepa peAetndel
EPELVNTIKA, YU avuTd Kol To. TpoovapepBévto svpnuate amoteAovv pia cuuPoAn ywo v
avATTLEN SOUKTIKMV HOVTEA®Y GTO GUYYPOVO GYoAeio TG kowvmviag tov TIIE.

Joumepacuatikd, 6o PmopoVcapE VO OMOOMGOVUE HE U0 YPOOIKN OVOTAPAGTOCT] TO
Oeopntikd pog poviédo, Omm¢ avadelydnke oamd To  gpeuvnTIKG  dedopévar Ko
petaoynuoTioTnke o€ OepNTIKO GVGTNUA, LLE TO TOPOKAT® Gy

________

JUAAOYIKOG Eautdg

: N'vwoTtiko- s
Ecwyevi KOWWVIKA Kowwvikd %
i kivntpa kivnrpa

avantuén

Kowwvikn SteukdAuvon
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Me dAlo AOylo, o€ éva OpadOGUVEPYATIKO HOONGLOKO TEPPAALOV HE KOW®VIKO-
EMOIKOOOMGTIKA YOPUKTNPIGTIK, 1) EIGAYMYN TNG TEYVOAOYIKNG KOl SIO0KTIKNG KOVOTOUIOG
(TNAESOOKEYELG, TNAEGLVEPYUGIES, TNAETOPOVGLAGELS) AEITOVPYNGE OLEVKOAVVTIKG Yo TNV
EVEPYOTOINGN TOV ECAYEVOV KIVITPOV (EVOAQEPOV, TPOKANGT) Y0 ATdd0oN HESH oTNV TAEN,
KaB®OG Kol TOV KOWOVIKOV KIVITpoV (OETIKN avayvapion, KoAn €Kova TG Opdoas Tpog o
€€, «GLALOYIKN OTOEIKOVOY, OAANAODTOGTNPIEN) YEYOVOS OV E1XE EVEPYETIKEG EMMTOCELS
Yo ™ pdnon tov pabntov, oAld Kol Yoo TV TEpTEp® PEATIOON TOV YLYOKOIWV®OVIKOD
KApatog péoa oty téén, oe OAa Ta eMimeda TG EVVOL0C.

H Aeyopevn «kowvovikny dStevkOAvven» ¢ HaOnong kot Ttov YuyoAoykov KAILATOG
amodidetor otn Aettovpykn €viaén kot oOlevEn ™G TEYVOAOYIKNG KOWOTOMiOG HE TN
QU0coPio. KOl TIC OpY€G NG WYLYOTOOUYMYIKNG TPOGEYYICNG TOL EMOKOOOUGHOD GE
OLUVOLOCUO HE TNV EQOPUOYN oMb  TOVG  EKTOOELTIKOVG  OLEVKOALVIIKMOV Kol
TPOCHOTOKEVIPIKMOV EMKOWMVIOKOV GUUTEPIPOPDOV. (AVTO emonuavinke 1060 amd TOLG
poOnTég, 660 KoL 0md TOVG EKTOLOEVTIKOVS TTOL GUUUETEIYOV G° aLTV TNV £pguva-dpdon). Ot
eKTOdEVTIKOL, TEAOC, cOdvONKaY OTL ATOKOUIGOV EVOLAPEPOVTCES KOl YPNCILES EUTEIPIEG Kol
KATEYpOYAV TIG 1010{TEPES OVGKOMES TTOV AVTIUETOTICAV, W10iTEPO AGY® TNG TOAVTAOKOTNTOG
TOL OAOVL EYYEPNUOTOS Kot TOL POPov uNmeg xabel o Eheyyoc ™ pabnclokng oladtKaciog.
Evtunocidomkay eniong amd v optdtto Kol ToV OVTOEAEYXO TNG GLUTEPLPOPAS TWOV
pontov, Kabng kot and Tov vymid Badud avtoppHBuong g ndonong tovg.

INUELDCELS

1. Tniedwwackoria: O,1idmote oyeddleton kot epappdletor pe v aflomoinon G OIKTLOKNG Kol
VTOAOYIGTIKNG TEXVOAOYIOG Yo S1d0oKaAin amopaKpLuopEveV TaEemv (TnAe-Ttdén). Tniecvvepyaciao sivorl po
7o TPO®ONUEVN LOPPN GUVEKTTOLOEVOTG dVO TOVANYIOTOV TAEEWDV 1] OPAd®Y amd OTOGTACT), TOV TEPILOUPEVEL
S1POPEG EKTOISEVTIKEG GVVEPYUGIEG TTOV YIVOVTOL GE TPOYUATIKO Kol g 00gT0 ¥pdvo (Anastasiades, 2003,
Xopmioovpng K.4., 2004).

2. Ot pdoelg avtg g ekmadevtikng tapéupacng otnpifoviar 6to poviédo e Apepikavikns Evoong yur tnv
Exnaidevon and Andctacn (ADEC, 1996)

3. O 6pog «Kowotnteg MdOnoenc» avopEpetal Ty eKOVGLE dNUIOVPYIN EKTALOEVTIKOV 1) ENOYYEAUATIKOV
OLLAd®V CLALOYIKNG epYaciog e [io TEPIOOTEPO SLOPKT KOL SUVOLKT HOPOT AEITOVPYIOG TOVG, O GYEOT LE
T1g oLV BEIC OPLAdEG, KOl [LE a&lomoinoT TV ToKiAwV dtevkorldveewy tov TITE

4. Q¢ vBP1OKb Bewpeitan To KOVOTOHO ekelvo pobnclokd mepiBdAiov, ota mAaiclo Tov omoiov emyelpeiton o
BéATIoOTOC CLVOLAGUOS TV VEOV TEXVOAOYIKOV EQUPUOYDV (TOV OmeEAELOEPOVOVY TNV  EKTOOEVTIKY|
Sadkacio amd To YOPOYPOVIKA TNG OEGUH) KOl TV OVTIGTOY®MV TOO0YWYIKOV CTPATNYIKGOV ToL vrepPaivovv
TNV TOPAdOCIOKY TPOGEYYIOT TNG EKTOOEVTIKNG dadikaciog (Avaotaoiddng, 2007, Anastasiades & Retalis,
2002,).

5. Mg ) popen £pevvag 6To TANIG10 SIOUKTOPIKNG SLoTPIPG pe endmTn KoOnyn Tov K. AptototéAn Pémrn.

6. O 0pOg «KWUYOKOWMVIKG KAIRO TN TAENS) OvOQEPETAL GTOV TPOTO LE TOV OTTO10 O1 HOONTES MG ATOL KO 1O
VTOOLAIEG PLOVOLV TIG YOXOKOWMOVIKEG OYECELS LEGA OTNV TAET, Ol 0T0leC KOAVTTOUV TPELG PAGIKOVG TOELS:
o) TG 6Y€0ElG TOV PLdVOLV Ot HAONTEG LLE TOV EKTOOELTIKO B) anTéG TOv PudVOLV LE TOVG GLUHHAONTEG TOoVg
(ocvvepyatikodTTa, KOWOi GTOXOL, OUOLOYEVELD, GLVOYN OUAdNG / VTAY®VICTIKOTNTA, aTOPPIYT], ECMTEPIKES
TP1PEC) KO Y) anTéG OV Pudvouy Le To SdakTiKo avtikeipevo (Matoayyovpag, 1999: 262 ko 1988: 40).
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TOPICS:

e Applications and Research in Open and Distance Education

e Innovations, new and Alternative Forms of Educational Applications in Conventional
and Distance Institutions

e New Technology Applications in Communication, Teaching and Learning

e Conventional Teaching Material in Alternative Digital forms: E-learning, M-learning,
D-learning, Online learning

e Open Access and Open Education

e Distance and Conventional Education Institutions: Autonomous and Mixed Models for
Teaching and Learning

¢ National and Global Collaboration in Higher Education for Sustainable Development

e European Collaboration of Educational Institutions for Undergraduate and
Postgraduate Study Programmes

e Development, Evaluation and Quality Assurance of Higher Education

e International and Cross - Border Higher Education Study Programmes: Thoughts for
Development

e Models of Collaboration in Distance Learning for Primary and Secondary Education

e Lifelong and Continuing Education: Collaboration, Possibilities, Perspectives

Information: http://artemis.eap.gr/ICODL2009/

Past Conferences

2001 / 1* Conference, 600 participants, 1253 pages of proceedings
2003 / 2™ Conference, 500 participants, 767 pages of proceedings
2005 / 3" Conference, 500 participants, 1278 pages of proceedings
2007 / 4™ Conference, 450 participants, 1337 pages of proceedings
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