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Abstract

Universal Design supported by literature as an appropriate and effective procedure can help all students
including the learning disabled ones to improve their accessibility to written materials (Evans et al.,
2010; Rose & Meyer, 2002). The present study reports a UDL application in higher education. More spe-
cifically, it aimed to investigate if the revision of the study guide of a Pedagogical Department according
to the UDL principles helped the students to improve their access to crucial information regarding their
studies. A quantitative method based on pre and post evaluation of the UDL revision of the study guide
was employed. The results showed that this revision was regarded by the students as helpful and efficient
as they could be well-informed about their studies and ready for making decisions related to their future
careers. These findings could have an important impact on higher education course design, instruction
and the produced academic written stuff, and finally, the university could become more accessible for all
students.

Key words: higher education, learning disabilities, universal design for learning.

Introduction

Research findings show high rate of reading difficulty among disabled people in rela-
tion to the general population (Erickson et al., 2009; Mastropieri, et al., 2003; Jennings, et al.,
2006) meaning that despite being in the 21st century, there is a large number of people who are
deprived of the vital, democratic right of access to information. This, inevitably, has a negative
impact on the quality of their lives as it precludes them from having an adequate standard of
living and making better life choices (Tzivinikou, 2002; Berkeley, 2007).

Research Problem

Similar issues concern students in higher education since they are coming from a variety
of socio-economic backgrounds, have multiple learning styles and cognitive abilities, and vari-
ous educational needs. Commonly, the academic programs are designed for average students,
and even the supportive services for disabled students focus mainly on their obvious deficits
rather than on their more silent and ‘invisible’ difficulties such as learning disabilities, atten-
tion deficit —hyperactivity- disorder and borderline intellectual functioning. Thus, there is an
urgent need for efficient accommodations and modifications in course planning, instruction and
assessment (Davies, et al., 2013) in order to become more accessible for those students (Pace,
Schwartz, 2008).
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Research Focus

In Greece, the Act 3794/2009 (FEK 156/2009) allows and practically encourages the stu-
dents with learning obstacles to have access to postsecondary studies. These students, in their
earlier years, in primary and secondary education, had been supported by educational facilities
and resources according to the Act 3699/2008, (the law for students with special needs). The
individualized education programs within resource rooms, the parallel instruction in regular
classes for some specific cases and the substitution of written exams with the oral ones are the
three common instructional methods implemented for students with special needs (Tzivinikou,
Koutsokosta 2012; Tzivinikou, Koutsokosta, 2011; Amprzi, 2013). These supportive services
are available only for those formally diagnosed as students with special educational needs,
although it is widely known that there is a larger number of students needed educational sup-
port.

The transition to higher education is hard for all students, let alone for students with
special educational needs, who either suffer from hidden disabilities with physical and mental
impairments or attention deficit disorder and learning disabilities (Connor, 2012). Transitions
become harder and more painful because of the lack of specific and formal supportive frame-
work to meet their needs, except for some isolated, informal and brilliant exceptions. Searching
the literature for the most appropriate and effective procedure leads to the universal design ap-
proach, and the present study focuses on that (e.g., Evans et al., 2010; Rose & Meyer, 2002).
Traditionally, university faculties have relied on disability services personnel for supporting
students with disabilities (Lombardi, et al., 2011).

The empirical and scientific evidence shows that the application of universal design for
learning and instruction could meet the needs of potential users with a variety of characteristics,
including the learning disabled learners. Universal design reduces or eliminates the need to pro-
vide customized individual academic accommodations for students with disabilities, following
the principles of equitability, flexibility, simplicity, perceptibility, tolerance for error, low physi-
cal effort needed and organized in appropriate size and space (CAST, 2014).

Kame’enui, et al., (2003), stressed that the creation of both “cognitive ramps” for stu-
dents with learning disabilities and “physical ramps” for those with physical disabilities was
equally essential. They also noted that the use of a universally designed curriculum would
accommodate the needs of the greatest number of students, including those with special educa-
tional needs and the other students, as well. In the same vein, Meo, (2008) based on the findings
in neuropsychology, underlined that curricula should be customized to address students’ diverse
learning styles and abilities.

The basic principles of UDL refer to multiple methods of representation, to provide vari-
ous ways for learners to obtain information and knowledge, multiple opportunities of action
and expression, to offer learners options to show what they know and multiple modes of action
and engagement, to tap into learners’ interests and boost their motivation, offer them a variety
of opportunities to delve deeper into the subjects, (CAST, 2014).

Applying the UDL within a classroom or for a single learner begins with three basic
steps: identify suitable and feasible goals that allow for multiple means of attainment, evalu-
ate diverse learner needs, and assess possible barriers in existing curricula. Universal design
for learning encourages the design of flexible and supportive curricula that are responsive to
students’ various needs, skills, talents, interests and experiences (Bernacchio & Mullen, 2007)
and social skills (Pliner, & Johnson, 2004). Therefore, the UDL implementation provides the
opportunity for all students to get actively involved and advance in the general education cur-
riculum by overcoming learning obstacles, in other words, it provides the establishment of a
successful inclusive setting for all children. Table 1 shows some examples of educational issues
concerning all students, including those with disabilities and the UID applications that helped
the students overcome these issues.
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158| Table 1. Examples for UDI application.
Reprinted from http://www.washington.edu/doit/Faculty/Strategies/Universal/

~UID Examples
Below are examples of instructional methods that employ principles of universal design. They are organized under
eight performance indicator categories, with a goal statement for each. Applying these strategies can make your
course content accessible to people with a wide range of abilities and disabilities, ethnic backgrounds, language skills,
and learning styles.
Class Climate. Adopt practices that reflect high values with respect to both diversity and inclusiveness. Example: Put
a statement on your syllabus inviting students to meet with you to discuss disability-related accommodations and other
special learning needs.
Interaction. Encourage regular and effective interactions between students and the instructor and ensure that com-
munication methods are accessible to all participants. Example: Assign group work for which learners must support
each other and that places a high value on different skills and roles.
Physical environments and products. Ensure that facilities, activities, materials, and equipment are physically ac-
cessible to and usable by all students, and that all potential student characteristics are addressed in safety considera-
tions. Example: Develop safety procedures for all students, including those who are blind, deaf, or wheelchair users.
Delivery methods. Use multiple, accessible instructional methods that are accessible to all learners. Example: Use
multiple modes to deliver content; when possible allow students to choose from multiple options for learning; and
motivate and engage students-consider lectures, collaborative learning options, hands-on activities, Internet-based
communications, education software, field work, and so forth.
Information resources and technology. Ensure that course materials, notes, and other information resources are
engaging, flexible, and accessible for all students. Example: Choose printed materials and prepare a syllabus early
to allow students the option of beginning to read materials and work on assignments before the course begins. Allow
adequate time to arrange for alternate formats, such as books in audio format.
Feedback. Provide specific feedback on a regular basis. Example: Allow students to turn in parts of large projects for
feedback before the final project is due.
Assessment. Regularly assess student progress using multiple accessible methods and tools, and adjust instruction
accordingly. Example: Assess group and cooperative performance as well as individual achievement.
Accommodation. Plan for accommodations for students whose needs are not met by the instructional design.
Example: Know campus protocols for getting materials in alternate formats, rescheduling classroom locations, and

_arranging for other accommodations for students with disabilities

An attempt has been made to implement universal design in higher education by employ-
ing Universal Design for Instruction (UID). UID principles are designed to support academic
staff in creating accessible classrooms, developing inclusive and flexible curricula, using a va-
riety of teaching strategies and allowing students to express their knowledge in many different
ways (Higbee, 2009). As Higbee and Goff noted “UID has simultaneously broadened and fo-
cused our thinking. We think more broadly about the diversity of our students and how students
social identities can shape their learning experiences, and meanwhile we are also more focused
on how we can ensure that no students are excluded or marginalized.” (Higbee & Goft, 2008,
p- 2). The literature review of ULD in higher education includes a limited number of empirical
studies, however, these studies revealed some interesting findings concerning the UID or UDL
applications, (e.g., Pace, & Schwartz, 2008; James, & Kader, 2008).

A considerable number of educational organizations, driven by the above advancements,
started introducing universal design in classroom instruction and the provision of knowledge in
general (NYC; Odom et al., 2005; Roberts, et al., 2011). A similar attempt was made at a Greek
university, applying the UDL guidelines in curriculum informational material so as to increase
the usability of this material. The above small-scale research was funded by the university.

The current article presents findings from a study aimed at detecting the students’ ob-
stacles related to accessing information as far as their studies are concerned, and making the
necessary modifications by implementing the UDL, in order to meet the needs of all students
and bypass these obstacles. Particularly, the goals of the study were to examine the accessibility
of the study guides of a University Department in Greece and accommodate them according to
the basic principles of the UDL so as to make them more accessible for students with learning
disabilities and finally to evaluate them via an evaluation UDL rubric.

>
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Methodology of Research

General Background of Research

Quasi-experimental study design, with repeated measures was used for the study guide
evaluation, as an educational material. The initial material, (the original study guide) was evalu-
ated by the participants, before and after the UDL modifications. The above design requires
fewer participants and resources and also decreases the effects of natural variation between
individuals upon the results.

Sample of Research

The convenience sampling was used in the study. Convenience sample is a statistical
method of drawing data by selecting people because of the ease of their volunteering or select-
ing units because of their availability or easy access. The advantages of this type of sampling
are the availability and the quickness with which data can be gathered. On the other hand, the
disadvantages are the risk that the sample might not represent the population as a whole, and it
might be biased by volunteers (http://www.businessdictionary.com). Specifically, participants
were first-year undergraduate students studying at a Department of Pedagogy in Greece, where
the researcher was a member of the academic staff. The sample was appropriate for the pur-
poses of the study, because it was derived from the total survey population, which consisted of
the users of the study guide, the accessibility of which was studied. Sixty students out of one
hundred twenty five first-year students in total, participated voluntarily in the research, and they
comprised the sampling of the study. They aged between 18 to 19 years old. Females were 87%
(N 52) of them, and males were 13% (N 8). The participants with learning disabilities such as
visual disabilities, hearing impairments, speech impairments, orthopedic disabilities and spe-
cific learning disabilities were 15% (N 9).

Instrument and Procedures

For the purpose of the study, a rubric was constructed based on the UDL principles.
These are, principle one: multiple means of representation, principle two: multiple means of
expression and principle three: multiple means of engagement (Meo, 2006, CAST, 2014). The
rubric was based on the first principle because it is the most appropriate one in relation to the
other two due to the nature of the material was to be evaluated. It reflects the fact that there is
not solely one way of presenting information or transferring knowledge that is optimal for all
students, the best way is the multiple means of representation (Rose et al. 2006). This principle
was analyzed into three other subcategories, (a) perception, (b) language and symbols, (¢) com-
prehension. For perception, 3 questions were constructed about the display of information via
flexible format, following a variety of perceptual features, e.g., the size of text, the fonts, the
visual content, the colour used for information or emphasis. For language and symbols, 5 ques-
tions were constructed about the knowledge and familiarity of vocabulary and symbols, com-
plex terms, and expressions, syntax and structure. For comprehension, 6 questions were con-
structed about background knowledge activation, critical features, big ideas, and relationships,
information processing, visualization, and manipulation and finally about generalization.

The pre-evaluation was realized in October, 2012 and the post-evaluation in November,
2012. Between the pre-post evaluations, the study guide was modified by the researcher and 2
research assistants. The modifications followed the UDL principles, especially for representa-
tion. There are some initial and modified pages included as examples in the appendix of this
article.

The study was carried out, with respect to ethical considerations, as Hammersley,
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Traianou, (2007) suggested. That means, the participants were well-informed about the purpose
of the research, anonymity and protection of their privacy and autonomy.

Data Analysis

Paired-sample t-test was used as the most appropriate analysis. And also, the internal
consistency was evaluated via the Crombach’s alpha coefficient.

Results of Research

As table 2 shows the means of evaluation before the UDL modifications (coding, pre
UDL) and after ULD modifications (coding, post UDL) were statistically significant differ-
ent (p< 0.001), for the three of subcategories for representation, the perception, the language
and symbols and comprehension. That means, the participants answered that the modifications
made on the initial study guide were according to the UDL principles, especially the principle
of representation. The results were not affected by the learning disabilities and the gender of
the participants.

Table 2. Summary of the paired-sample t-test, for pre and post evaluation of the
study —guide.

PRE UDL POSTUDL ¢
M sD M __sp_ (19

Q1 1,73 0583 263 0490  -6,924**

UDL strategies for improving Presentation

Offer ways of customizing the

Perception . . ;
pH display of information Q2 160 0563 267 0479  -9,133"*
Q3 160 0621 263 0490 -6,656**"
Q4 1,77 0728 263 0490  -5794**
Language and Clarify vocabulary and symbols Q5 1,73 0583 280 0407  -9,133**
symbols Clarify syntax and structure Q6 190 0662 267 0479 -6,185"™
Q7 197 0615 273 0450  -4,892**
Q8 1,73 0583 290 0.305  -9,143**
Q9 2,77 0430 2,77 0430  -9,104***
Q10 1,70 059 2,80 0407 -7,370***
Highlight patterns, critical fea- Q11 173 0521 270 0466 -6,595***
Comprehension tures, big ideas, and relationships Q12 1,97 0669 277 0430  -5794***

Guide information processing, Q13 173 0868 260 0498 -6513***
visualization, and manipulation Q14 1,70 0702 263 0490 -6,924**

*%0< 0,001

The graphs 1, 2, 3, 4 illustrate the above results. According to the participants’ assess-
ment, the subcategory of perception included questions about the colour and the size of the font,
the graphs and the images, was assessed from 1.64 pretest, to 2.64 posttest, (points ranged 1-3).
The subcategory of language and symbols included questions about images and symbols, struc-
ture of information, grammar and syntax and also vocabulary, from 1.82 pretest to 2.75 posttest,
and the subcategory of comprehension included questions about information adequacy, appro-
priate structure for deeper comprehension, key ideas and key words, examples and additional
information sources from 1.93 pretest to 2.71 posttest. As the statistical analysis showed the
differences were statistically significant (p<0.001).
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UDL Perception
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Figure 1: Pre and post evaluation of UDL subcategory of perception.
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Figure 2: Pre and post evaluation of UDL subcategory of language and sym-
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Figure 3: Pre and post evaluation of UDL subcategory of comprehension.

UDL Resentation (overall)

5,00
2,75 2,71
4,00 564
3,00
2,00 - < ¥ 1,03
-
1,64 1,82
1,00
0,00
perception language comprehension
—&— PRE POST

Figure 4: Pre and post evaluation of UDL principle of representation.

The estimation of Cronbach’s alpha of two phases UDL rubric was 0.737.
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Discussion

A Greek paradigm for a UDL application in higher education was reported in the present
study. Particularly the study aimed to modify the crucial course materials in order to improve
their accessibility for the students. Being able to obtain information is a fundamental demo-
cratic right; moreover, students should be well-informed about their studies as this will enable
them to make sound decisions related to their future careers.

The accessibility aspects were concerned especially where the students faced obvious
and hidden learning problems. The constantly increasing number of these students due to Greek
favorable legislative framework, similarly with some other countries (Pliner, & Johnson, 2004;
Bernacchio & Mullen, 2007), makes the need of improvements and accommodations impera-
tive.

These concerns were shared by the author and she tried to apply the UDL principles for
improving the accessibility of course information. Thus, the present study reported the findings
from an evaluation study applying UDL modifications in the study guide of a Pedagogical De-
partment in Greece. In consistency to Odom et al., (2005); Roberts, et al., (2011) findings, there
were a few examples of the UDL applications generally in Greece and at Greek Universities
too. Lombardi et al., (2011), found that the major barriers to implementing UDL include lack
of faculty interest and funding.

The pre and post test design yielded some interesting findings. At the first phase, the
participants evaluated the initial version of the study guide of the Department using the UDL
rubric that was made for the present study needs. The same rubric was used for the post eva-
luation. The Cronbach’s alpha test showed that the rubric in both pre and post phases had an
acceptable level of interval consistency (0,737) (Tavakol, Dennick R 2011). The findings sho-
wed that the post-UDL modifications evaluation was statistically significant higher than the
pre-UDL modifications evaluation of the subcategories of the UDL principle of representation,
perception, language and symbols and comprehension. That could mean that according to the
students’ evaluation, the study guide was successfully modified and these modifications tended
to approximate to the UDL principles. The findings showed that all students with and without
learning disabilities and independent from their gender tended to make positive evaluation of
the UDL modifications.

However, the findings showed that the revised version of the study guide, the UDL study
guide was considered by the students as more helpful and efficient than the initial one. So, they
could be well-informed about their studies for decision making. In a wider context, the findings
were partially consistent to Rose et al., (2006) where they similarly highlighted that in higher
education, the “disabled” curricula and infrastructure restrict a large number of students to full
access in information and learning.

Limitations: The most important limitation of the study was that the UDL application
was made to the part of the printed study guide. As it is well known, printed materials are fixed
and inflexible, that is, the content is fused to the material and cannot be separated from it. For
example, the text in a book cannot be manipulated; it is static. The UDL approach encour-
ages teachers to use materials that are more flexible and that therefore, enable them to present
concepts in a variety of ways to better meet the needs of a diverse group of learners. The most
common type of flexible media is digital text, and e-books. These can be manipulated in many
different ways (e.g., by increasing the font size, switching on the text to speech feature, high-
lighting text as it is read) on a variety of screens, as computer, tablet and mobile phone, to make
the text more accessible to more students. The application of the UDL to the digital version of
the study guide, and the creation of a UDL e-book included all the courses material will be a
future investigation.
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Conclusions

Overall, the findings of the study revealed the need of the students to have at their dis-
posal more accessible texts as informative material useful for their choices concerning courses,
obligations and, as well as, their rights during their studies. These options may constitute criti-
cal factors that not only could improve the students’ level of scientific knowledge but also en-
hance the experience they would gain during vocational training and which will contribute to
their personal and professional development in the future.

The aforementioned need is more urgent and compelling for students with reading dif-
ficulties and obstacles as their access to information is subjected to restriction. The transcrip-
tion of the particular material will compensate for these restrictions and difficulties, as it aims
at improving the prospects of professional development that will have a significant positive
impact on their personal development.

Thus, these findings could have an important impact on higher education course design,
instruction and the produced academic written material making the university more accessible
for all students. Faculty should be more interested in the academic and personal development
of all students, by removing barriers of accessibility, by using the UDL applications and ac-
commodations for planning accessible courses as well as lessons syllabi and secretarial services
documents.

The UDL study guide as a part of the course material should be a step towards the
implementation of the UDL in higher education; however, continuous effort is needed in all
universities across the country. The establishment of a UDL center which would function as a
coordinator and consultant for developing qualified personnel and producing appropriate UDL
material would be beneficial.
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Appendix: Some pages from initial and modified study guide.
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BOOKS AND COURS

MATERIALS

6. EYTTPAMMATA

H ha enhoyrs kal yiveTan péow Tou «EbSo-
Eoce, O ormTés exEpyovTal pécm ™ nuMq eudoxus.gr ato Kevtpud Minpo-
popakd Ebampa (KIME) dnow s yiveran n maronoinon - foumoddmon Tous pe
To 'Ovopa yphom {username) s Tov kwdikd npdafooms, Ta onoia &ouy Adfa
and T oyokis Tous. O gormig amayuwps aro obarnpa Tchcﬁpbmu kol
Tou Trkepuvou fifkal To email Tou kol AapBava dpeoa and To KITE éva pivupa pe
Tov redied PIN, pe Tov anolo Ba pnopsl va napaapBava Ta entheypiva ouyyply-
pata and Ta onpda Sovopl Twy avTiomonwy sxdoTiy,

Itov «E0SoEos pnopei o poITmc:
« Na 3 dha o padfuara Tou NpoypdppaTo; Inoudaw e Exohf Tou
mlmmmogpcuwpdppmu
* Na wive npoe Tou =hupl Tou . Tou niva-
o nepEgopivan K vl evdakmkol anommboparog and ki alyypappa
* Na svnpspwés dueoo ywa Tv Tpdyouca SoBempdTm Ta k8 auyypd ppa-
Tog, avi ndhn woBi Kl yia Ta onpsa napdBoong oy Ndhn Toug
 Na smhdfer ouyypdppaTa yia Ta poSfpaTa nou napaxohousd To Tpdov
=Ehpnvo.

aTig YYpOppa

L. O pormmry; sniddya ouyypdp pama MONO yio To pofuoTa nou £xa S
mmm;mmm To Ko outh kahd shal
va nponyetal n Sfhwon paBnpaTwy - pe dypion and m Mpapparsia Tou
N.T.EA. - ko om ouviyoa n Sfkwon s Thog i noapakalf Twy ouyypap-
.

. OtponrrmqécmlomulENAcuwpuupuvu whfe pdBnpa nou shaiana-
purrnm\ncl T|'|.M'NII'|TOU nTuyiou. Enlnhécw rpénslvclmvmn nws AEN
a i napakafiiS ouyyPappa Twy ya podi ama

’ » Zuyypdppara

* Mg 8a anoxThow To ouyypdppara (BiBAla) Twy
pofnpérey pou;

T e e5iunve KiveC Kl BijAwen cuyypapiTIY.

Aniade, emhives Eva olyypoppa o kbBe pdBnue nou éag
snhdboa

Ba ke Ta ehig:

1. Mneg oy TooeAISa hitp://www.eudoxus.gr.

2. Enikeke T KOpTEAD OMTEC-ENAOYH OUYYPOMMATEN.

STUDEN

7. AEATIO EIAIKOY EIZITHPIOY (MAZO)

O1 pormTeg Twv A.E.IL Trg xipag napaAappavouv To dektio £Bikol samnpiou
(MAZ0), kaTomIV NAEKTPOVIKAG alManc Toug ot £181kA SIapopPWHEVO IO TO OKO-
né autd nAnpogopiakd olotnua o dielBuvar) http://paso.minedu.gov.gr. Or poi-
TRTEG pniopolv va unoBaAhouy Ty nAekTpoviki] aitnon ko' 6hn Tr didpkeia Tou
akadnpaikol £roug.

Armoeig yia véo Seitio eibikol eiomnpiou Sikaiolvral va unoBaihouv:
1.01 poimTég NANPOUS POiTONG TOU NPMTOU KKAOU onoudav nou dev £i-
val 13 karoyol mruxiou AEI yia 6oa €7 anarrolvral yia T Afjpn mruxiou
oUppuva Pe To evBEIKTIKO Npdypappa onoud®v npooavknuéva kata 0o
(2) ém.
2.01 oITNTEG PEPIKAG POITMONG ToU NpwToU KikAoU onouddv nou dev &i-
vai Adn kdroxol mruyiou AEI yia dinAdgia ém and 6oa anarolvral yia
Afwn nTuylou olp@wva pe To evBeikTikO Npdypappa onoudov.
3.01 porrreg Tou SelTepou kikAou onouddv nou Sev gival AN KATOXOI pE-
TanTuyiakol TITAou yia 6oa £11) Biopkel n goltmor) Toug CUPPWVA PE TO EKG-
oToTE evBEIKTIKG Npdypappa SeUTEPOU KUKAOU Onoudmv.
4.01 pormTEG Tou TpiToU KUKAOU amoudiv nou dev eival 1dn katoxol dida-
KTopikoU TiThou yia TEcoepa (4) T and Ty NUEpopnvia eyypagrc Toug.
5.01 (pormTEC-NOAITEG KpaT@v PEAMY TG Eupwnaikng Evwong kal TpiTwy
Kpary, ol onoiol anoudalouv oe nuedand AEI oTa mAaigia Tou npoypap-
parog kivTkaThTag TG Eupwndikng Evwong «Erasmus» yia 600 Xpovo
Biapkel n poimor Toug oTo nuedanod AEL

H Biakonr) TG qorrnmikrg IBIGTTTAg, yia onoiedfnoTe ASYo, CUVENAdYETal aUTOUa-
Ta nadon Tou SiIKaMpaTog KaToxAG Tou SeAtiou eibikol eiomnpiou, TO onoio oTNV NE-

+ Axodnuai TaurémTo (Noo).

» AxaSnpaiki Taurémra (Naco)

+ Tieivan ro ndoo;
oo elval 0 KAGTa e Ta npacwnE aTorxeia ooy

ko1 To avonela mE axokg oou,

- nou Ba g0y ypAopeles oo va xpaponoisk Ta péoo polg
peTOpophs @BNviTERD,
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f’ 1 v pnalveic 0 gépous Snusg Béarpa em |audel gBnubTepa
Buwpedv.

ﬁ |.

i

Advised by Metka Kordigel-Abersek, University of Maribor, Slovenia

Received: May 09, 2014

Accepted: July 05, 2014

Sotiria Tzivinikou
Greece.

PhD., Lecturer, University of Thessaly, Argonafton & Filellinon 38221 Volos,

E-mail: sotitzivi@uth.gr
Website: http://www.sed.uth.gr/index.php/gr/english/people2/64-tzivinikou-en

ISSN 1822-7864



