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Summary

Training and support material (O2.1/A).Tontains guidelines and support
YFGSNRFEA F2N) O20SNAYy3I dzASNEQ YSSRa OLINBA!
created in 4 different languages (EN, GR, R@) available in conventional and
electronic format.

1. Introductionto VISTE

Spatial thinking is a blending of knowledge and skills that supports people in
identifying, interpreting and visualizing location, distance, movement, change
patterns and trends through spacé&or VI students access to tgeographic world is
limited and the environment they are able to perceive has relatively few, unique
location clues. Spatial thinking is considered as a critical compensatory skill for VI
students to foster their mobility and independence, as well as theademic progress
in curriculum subjectsTherefore, spatial thinking constitutes a crucial skill both for
sighted and VI students and presents an excellent case for cultivating collaborative
learning of sighted and VI students across different subjeateylevelcurricula and
learning scenarios.

VISTE is addressing to the unique needs of VI students in enhancing their spatial
skills and it is cultivating these skills within collaborative activities with sighted
students to foster inclusion within maitream education.

VISTE provides an innovative methodological framework, a technical
infrastructure (in terms of an educational platform and augmentative reality tool), and
a knowledge infrastructure (in terms of resources, educational scenarios and lgarnin
activities) to support teaching spatial thinking in collaborative, inclusive settings.

The VISTE project proposes a methodological approach that will support learners
(sighted and VI students and teachers) to apply spatial thinking and purposefully
address spatial concepts, across all curricular areas and at any developmental level.
This approach will help them grasp the interdisciplinary character of fundamental
spatial concepts to facilitate inclusion.
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2. Visually impaired population in Europe

Jhe European Blind UniofEBU) estimates that there are over 30 million blind and
partially sighted persons in continental Eurdp&his translates that almost 3.5% of
Europeans experience any kind of sight loss.

On the other hand, the World Health Orgaation (WHO) estimates, in figures
dating from 2010, that in Europe there are: 2,550,000 blind people and 23,800,000
low vision people, resulting to 26,350,000 visually impaired individuals.

2.1.What is\V?

European countries have different registration criteria of what constitutes
0f AYRYSaa FyR LINIAFE &A3IKGDP ¢KS (SNY
sighted people togethelCriteria used by ophthalmologists constitute the following

1 A per®n is registered blind if they can only read the top letter of the
optician's eye chart from three meters or less.

1 A person can register as partially sighted if they can only read the top letter
of the chart from six meters or less.

Sight loss can affecng kind of people regardless of background, education and
social status. People experience this disability in a unique way; however, support,
rehabilitation, prevention mechanisms, social benefit system and aboedadiation
can make dealing with sighids easier.

There is commonality in the impact that vision loss has on the ability of the child
to participate within the educational environment. Vision is a distance receptor

G DA 3

Fff2Ay3a GKS OKAfR (2 | 00Saa @Aaddist Ay T2N

information, children are not able to organize their environment or develop concepts
that are important in understanding how things are connected in their world. Students
who are blind or visually impaired need to access this information through direct
experiences and hanemn, tactile exploration provided by a qualified professional
who understands the significance of and strategies for addressing these unique needs.
Accessing mandatory curriculum that is presented to all students in a public school
classroom is problematic for students with visual impairment (VI) or blindness. In
order to participate fully within this educational environmestudents who are blind
or visually impaired require instruction in disabigpecific or compensatory skills

such as Brallle literacy skills, assistive technology skills, use of low vision devices,

career and life management skills, social interaction skills, independent living and
personal management skills and orientation and mobility skills. This disedpéitfic

1 http://www.euroblind.org/resources/information/
2 http://www.who.int/en/
3 These definitions are approved and used by tHeO.
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curriculum for children and youth who are blind or visually impaired is known as the
Expanded Core Curriculdfn

3. Education of studentswith VI

The trend in Europe, regarding education of children with VI, over the last 30 years,
has indicated &hift from special schools towards inclusive education in mainstream
schools, with many European countries showing success in this endeavor of adopting
and promoting inclusive educational approaches

C2NJ | b9{/ hZ AyOf dzi A @dynarficiappioactkaiz¢édpghdingh I K (i © |
positively to pupil diversity and of seeing individual differences not as problems, but
as opportunities for enrichingarningd XAll ¢hildren and young people of the world,
with their individual strengths and weaknesses, witleir hopes and expectations,
have the right to education. It is not our education systems that have a right to certain
types of children. Therefore, it is the school system of a country that must be adjusted
G2 YSSGi GKS ySSRa 2F Ittt OKAfRNByE

The premis behind inclusion is that students with any kind of VI have the same
academic and developmental goals as sighted ones. Nonetheless, theatieduc
differs in the following:

1 Students with VI may require materials in an alternative format, such as
Braille or enlarged print, and adaptive equipment, such as a talking
computer or a magnification device.

1 In addition to the subjects in the regular curriculum, students with VI
master specialized skills, such as Braille reading, cane travel (orientation
and mobilty or O&M), and the use of adaptive technol8gy

Furthermore, the European Disability Forum (BRfeclares that persons with
disabilities have the right to receive education of the same quality as any other person,
in an environment that takes into accoutheir needs. To this end, many European
countries started to consider reforms in education, rehabilitation and social services
provided for stuénts with VI towards inclusion.

To change the system and ensure inclusion in mainstream schools, EU started to
implement strategies for changing the status of educational systems of the member
countries. Salamanca Declaration and the framework for action adopted in 1994
provided a good tarting point by stating thatnclusive education means that the

4Hatlen, P.H.1,996 Core curriculum for blind and visually impaired children gadths, including

those with additional impairments. Austin, TX: Texas School for the Blind and Visually Impaired.
5Koenig, A. J., & Hrook, M. C.200Q Foundations of education: Instructional strategies for teaching
children and youth with visual imranents. (2nd ed.). New York: American Foundation for the Blind
5 P. Rodney Does inclusion of visually impaired students work?
http://www.icevi-europe.org/enletter/issue487.pdf

"UNESCO, 1994, The Salamanca Statement On Principles, Policy And Practice In Special Needs
Education http://www.ecdgroup.com/download/gnlssfai.pdf

8 C. Castelland Brief Look At The Education Of Blind ChildFenure ReflectionsSpring/Summer

2004 https://nfb.org/Images/nfb/Publications/fr/fr13/fr04ss07.htm

9 http://www.edf -feph.org/
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school must and can provide a good education to all pupils irrespective of their varying
abilities, the school is also the opportunity to educate all children on human rights and
respect foralld | O O 2 NJRejufaBschibds wihiinElusiére orientation are the most
effective means of combating discrimination, creating welcoming communities,
building an inclusive society and achieving education féfida

Every school has to be preparéa fulfill the need and particularities of every
visually impaired child. Similar to the targets set by the American Foundation for the
Blind, education systems in Europe must prepare specific stratedies to

1 Support a full array of options to ensure appriate placement for all
students. These options must include residential and special schools, as
well as special classes, resource rooms, and itinerant teaching services in
regular education classes.

1 Provide sufficient funding to prepare an adequate n@nbf teachers in
all educational settings who are qualified to provide the specialized
communication, literacy, academic, mobility, daily living, social, and career
education skills that visually impaired children need.

1 Provide access to the latest tecHogy so every blind or visually impaired
student benefits from computebased educational programs, such as
those delivered via the Internet or multimedia educational software.

1 Ensure that parents and families of children who are blind or visually
impairedare provided with the information they need to determine the
best educational option(s) for their child

Inclusive education involves changes and modifications in resources approach,
content, approaches, structures and strategies, with a responsibiiset on the
conviction that it is the responsibility of the regular system to educate all children. The
development of inclusive education is a process, which requires that enabling
conditions are established and that specific requirements of blind anghfigrsighted
pupils and students are identified.

In most of these countries the educational opportunities for children with VI still
reside predominantly in residential special schools and resource bases, but these
specialist settings have a key role promoting and facilitating the changes that
inclusive practice requires. Ironically, special schools are key players in promoting the
inclusion of children with visual impairment in local schools, and releasing their
expertise is their great challenge.

Inwhat follows, details on several European countries concerning the situation of
educational practices, services, and approaches regarding children with VI are given.
In Annex |, additinal information can be found.

1OUNESCO, 1994, TBalamancaStieSYSy 1 X = | NI ¢

11 American Foundation for the Blind, Specialized Education Services for Students with Vision Loss
http://www.afb.org/info/programs-and-services/publigpolicy-center/specializee
servicesspecializeeeducationservicesfor-studentswith-visionloss/1235
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3.1 Educatiorof students with VI ikrance

The schooling and rehabilitation of visually impaired children in France has been
undertaken for a long time by specialized institutions often in the form of boarding
schools. In the last few decades, there has been a shift towards the ordinagynsys
of schooling so that childreenroll in mainstream schools.

The law of February 11, 2005, “for equal rights and opportunities, for the
participation and the citizenship of people with disabilities" gave responsibility for the
schooling of all disablechildren to the services of the Ministry of National Education.
The underlying principle was that any child or adolescent with disability must be able
to attend the school nearest to their place of residence. If special organization is
needed, which doesat exist in the vicinity, the pupil can be registered in another
school,whether mainstream or special.

As a result, a single centre was established: the departmental house for disabled
LIS2LX S oal Aazy 5SLI NI SYSy icMDPH) whighdffers SNBR 2y Yy S
centralized access to the rights and services planned for disabled people. For children
with VI, the plan of compensation is discussed within the MDPH and with the family
of the child. Thus, the parents play an important part in the developmenthef t
personal plan of compensation and in the choice of the institution or service which
will help them.

The schooling of visually impaired children

When children are 3 years old, they can enroll to the nursery school. To meet the
particular needs oflisabled pupils, a personal project of schooling is developed, with
measures of support decided by the Commission for Rights and Autonomy (C.D.A)),
such as, support from a specialist service, asstgtdrom a school auxiliary etc.

When in elementary schagat 6 years of age), school integratiande individual
or collective:

1 Individual schooling consists of providing education for disabled pupils in an
ordinary class. At all levels of teaching, individual schooling is the first
requirement.

1 Collective schooling: consists of including in an ordinary school a special class
with a limited number (in general 10 to 12) of visually impaired pupils, who
pupils receive adapted teaching and share some activities with the other

pupils.
At the seconday level, when the requirements of an individual schooling are too
fFNBS>S LdzLoAta sAGK | RAaloAfAdGe OFy o6S LI

t SRIF323A1jdzS RQLYGSANI A2y 0d ¢KAA adausSy Aa
who are not able to profifrom ordinary teaching. Taught by a specialist teacher, they

can receive adapted teaching, which implements the objectives of the personal

project of schooling, including as much as it is possible, participation in the activities

of the class to which #child would have belonged. However, these collective classes

R2 y20 SEA&G Ay |ttt CNBYOK NBIA2ya ORSLI N
specialist institution is the only one available. Thus, the specialist institutions propose

adapted schoolingar the children or teenagers who cannot continue their schooling

in the ordinary system.
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Institutions and Services

In France, many institutions are spread out over the whole of the territory which
in cases, can accommodate children or teenagers, canpats/ide schooling services
in boarding or semboarding establishments, with initial or vocational training, for
children with multiple disabilities.

LYy GKS YIFI22NAGe 2F (KS CNBYOK NBIAZ2Y A

created to support theluildren and their families in their schooling and their everyday

fAFS adzOK +Fa {!C9t O6{SNIBAOS RQ! O02YLJ 3y
OKAf RNBY FTNBY n G2 o @&SINm 2fR FyR {!

f Q! dzi2y2YAS Sadblaire) frontBlio20.SANI GA2Yy {

3.2. Education of students with VI in Greece: Trends and prospects

Educational perspectives in Greece regarding the education of studdhtsisual
impairments (those who are blind and those with low vision) continue to show an
upward tendency for inclusion. The models adopted for the inclusion of Greek blind
students in primary and secondary regular schools are mainly two. The first model
refers to the usage of resource rooms, which are located/ included in mainstream
schools, while a special education teacher is responsible for the students with special
needs who are enrolled in the resource rooms. The second one describes a context,
which consists of two teachers in the same classroom: the general teacher and the
special education teacher who is normally qualified in issues pertinent to special
education. The theoretical perspectives of the latter model are underpinned by the
notion of coteaching or tearrteaching, a teaching model that occurs when two or
more professionals collaborate to plan, decide, and deliver instruction to a certain

YdzYo SN 2F &aGdzRSyda Ay (GKS alyYS LIKe@aAOIlf

& dzLJL32 Mddél and has become dominant among the current educational
reformations regarding the education of students with visual impairment in Greece.
Therefore, special education practices are moving from special schools into the

6 R

SYS
1L

LJ

regular/ ordinary ones through an approach y 2 ¢y I a GYFAyadaNBSI

GAY G S3 Ny DX 228 A BYREAZO | AINI2Y G 2D

Schools and local educational authorities have to undertake responsibilities in
order to establish welaccepted educational settings for all students with principles
4dzOK Rl yw@XSGi0 6S SljdzZhtf FyR GKS NRIKIG
challenge for inclusive education is that in order to achieve its goals it must be
accompanied by changes regarding school and class management, curriculum and
teaching strategies.

Educational Overviewg Trends and Contemporary educational issues

Inclusion for students with visual impairment in Greece is the result of much effort
the last twenty years. This relatively new educational situation was implemented by
European programs su¢ha Gl St A2a¢ L 3 LL gA0GK (KS
today it is expanding progressively in every place of Greece where students with
partial or total loss of sight live.

22 0K GKS y20A2Yy Gt NIftSt &adzZlll2NIé¢ ¢S YSty
special educational needs and one for the other students.
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The number of special schools, which up to now constituted the pillar ofiapec
education, is pgressively decreasinghe students who are enrolled in the special
educational settings are pavas with multiple disabilities.

Education in Greece is compulsory for all children from 6 to 15 years old;
namely, it comprises Primary dnLower Secondary Education. The school life of
students, however, can start optionally from the age of 2.5 years-¢ph®ol
SRAzOF A2y 0 AY AYyFlLyld a0K22f adk ONBOKSA 0OLINRGC
at Primary Education at the age of 6.akjfrom the regular kindergartens and Primary
schools, there are also, dlhy primary schools, which have an extended timetable and
an enriched Curriculufd Postcompulsory Secondary Education, according to the
reform of 1997, consists of two school typeUnified Upper Secondary Schools
(Lyceum) and the Technical Vocational Educational Schools (TVES). Along with the
mainstream schools of Primary and Secondary Education, Special kindergartens,
Primary, High school, Lyceum and upper secondary classes apeifiation, which
admit students with special educational needs. Data from the Ministry of Education
(Table 1) shows that despite the fact that the number of special schools for students
with sensory disabilities is progressively decreasing, year bynyese children with
disabilities, who were not able to attend school in the interim, are now studying in
one of the existent special educational frameworks.

In many mainstream schools, as mentioned in the introduction, there are resource
rooms located in th general schools and operate as tutorial classes for students with
special learning difficulties and mental disabilities. These students attend a corpus of
courses in these resource rooms and otherrses in the regular classrooms.

Recently, the cdeac’h y 3 Y2 RSt 62NJ GKS WLI N¥ €St ad
ground. A ceeaching model allows general and special education teachers to share
their skills and knowledge, to face difficulties and solve problems together enabling
them in such a way to respond meoeffectively to the diverse needs of their students,
facilitate their access to learniftf* Yy R I & & dzOK LINRBY23GS GAyOf dzi .,

In total, there are five special primary schools for students who have visual
impairment, spreading across the countiry relatively big cities. As a result, the
students who live in these cities have the opportunity to attend at a mainstream
setting or at a special school whereas, for students that live in other parts of Greece,
inclusion is the only way for their educati. The two special schools, which are
located in Athens and Thessalonica, are also boarding schools and some students live
in during the school term. However, this is not the case for those who live in provinces,
but when the conditions of inclusion areogr, families and children themselves
become very frustrated, and in the end, they decide to move in the two cities to attend
the special school.

What follows, is an account of the main characteristics of the two educational
settings within which thehildren with visal impairment attend in Greece.

BInformation from the official wb page of theGreek Ministry of National Education and Religious

Affairswww.ypepth.gr
4 Argyropoulos, V. & Stamouli, M. (2006). A Collaborative action research project in an inclusive

setting: assisting a blind studermhe British Journal of Visual laipnent, 24 (3), 128.34.
BWA YSVISIOKST = / & 3 | -t6dching b af integrateddlgsgrdomh: Per&eptivhs of
deaf and hearing teacherdournal of Deaf Studies and Deaf Educatirg, 215224.
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Special School Environment vs. Inclusive Environment

The conceptual frameworks of the two educational settings provide distinct
theoretical underpinnings. Specifically, the framework of a special sehdotused
on the individual who has the disability whereas; the framework of an inclusive setting
is focused mainly on the environment and the interactions between the individual and
its environment®.

The interpretations on educational issues differ besathey depend on different
theoretical perspectives. For the special school many problems may have roots in the
AYRADARdzZE £ Q4 OKI NI} OGSNRAaAaGAOa 6KAES FTNRBY I
problems are most likely embedded in the environment.

TheFl OG2NB GKIFG Ay FfdzSyOS aiddRSydiaqQ O023yAl
both educational settings are:

1 The Curriculum

1 The teacher

0 Instructive environment
o Teaching methods

o Social interaction

o0 Instructiveq teaching aids

1 The learning environment

TheCurriculum

The curriculum in an inclusive environment for a student who is blind or partially
sighted is the same with that for sighted students without any adaptation. In special
schools for the blind and visually impaired, an expanded curriculuappsied with
significant support provided by psychologists and special auxiliary personnel, which
includesthe following extra subjects:

1 The Education of Mobility of Orientation and everyday living skills

1 Occupational therapy

1 Physiotherapy

1 Specificallladapted gymnastic

1 Health Education

The teacher

Preprimary and primary school teachers are degree holders from a-ear
universitylevel course, primarily from Pedagogic Schools. Lower and upper secondary
education teachers hold university degremstheir specialist subject and take an
introductory teachemaming course upon appointment.

In special schools, both teachers and special educational personnel are usually
jdzk t ATFTASR 2NJ KAIKf& SELISNASYOSR® Ilit®O2NRAY 3
for someone to know the faille code in order to teach.

In regular schools, when there is no vacancy for specialized staff, supply teachers
are usually appointed. For example, when a special education teacher is placed in a
school in order to suppoitudents with learning or sensory disabilities, this does not
presuppose that he has experience in teaching Braille code. Thus, if there is a need to

1 UNESCO (200&uidelines for InclusiorEnsuring Access to Education for RARIS
Empowering spi@al thinking of students with visual impairment
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support a blind pupil, the teacher is not efficient. The same holds for all the other
specialties such d@snglishteachers, musicians, gymnasts.

With regard to Secondary education, the situation is worse, unpleasant and
unsatisfactory making students and their educators very frustrated. Not until recently,
a small number of specialized teachers have been mppd to Secondary Educatio
but the needs are numerous.

From 2000 onwards, in every educational region in Greece, Diagheaisation
SupportCenters(KEDDY) for students with SEN have been established. ahese
responsible for screening students armtommending the most appropriate program
for them. The teachers and counsellors of these Centres alasprovide a range of
specialized support services for the students and the school thitwever, the great
need for responding to the current demand§the population of the students with
ALISOAIf ySSRA KIFI @S NBadzZ 6SR Ay KI YLISNAy3
number of applications for evaluation of special learning difficulties.

The learning environment

One of the most important advaages of an inclusive educational setting is the
social interaction between blind students andtsied ones, which would entail:

1 Mutual Acceptance

1 For sighted students, an understanding of the restrictions that visual disability

imposes on the students anto understand the possibilities they have and an
acknowledgment of the educational chances that the blind or visually impaired
students have in the school environment.

1 An understanding of the notion of equity and differentiation in the school

environment

The Special school for the Blind in Athens collaborates with two neighboring
regular schools, by suggesting to some students to attend classes in regular schools
GAOK GKS &dzLILIR2 NI 2F | &ALISOAlLET SRdzOF GAZ2Y
to now experience has shown us that the achievement of the aims of inclusion
depends on how severe the visual problem is and on the idiosyncrasy of the person as
well. Most students who are included in regular schools are usually socially isolated.
For exampleduring breaks in school, students who are visually impaired are usually
alone without participating in activities such as football, basketball,-aitéseek and
so on. This situation however, does not happen only in primary schools, it also
happens in seondary schools and this is one of the reasons that students with visual
impairments request the establishment of a special High sthad Lyceum for the
blind.

With regard to teaching aids and assistive technology, special schools have better
assistive guipment since it is used on a regular basis. On the contrary, students who
are visually impaired and are enrolled in regular schools do not often use assistive
technology. This situation has resulted in restrictions of government funds regarding
the equipment that a regular school needs to support tudent with visual
impairment.

Another important issue that influences significantly the education of the Greek
blind students is the lack of Braille textbooks. Recently, all the textbooks of primary
and secadary education have been changed. However, not all of them have yet been
transcribed into the Braille code. The problem is bigger for the students who study in
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an inclusive educational setting than for the ones in special schools who can still use
their old books until the new ones are transcribed into the Braille code.

Conclusions

Taking into consideration the above, it is argued that a blind or visually impaired
student, who is studying in an inclusive educational setting, acquires the same
academic knwledge with a student of a special school, but the former may be
deprived of the opportunity to acquire basic dexterities through a developmental and
complementary curriculum.

In contrast, students who attend a special school acquire a big range oépkitts
from the academic skills such as:

1 Learning of orientation, mobility and everyday living skills that will render them

independent in their life.

1 Rehabilitation and acquisition of various dexterities of haptic and acoustic
perception via intentionaactivities, which help the student in the school and
social adaptation.

Improvement of the gross and subtle mobility

Exploitation of functional vision

Sensitization of touch and

Dexterities that concern the use of specialized assistive technology.

The achievement of all these needs is accomplished with the guidance of
specialized educational personnel that works in special schools. On the other hand,
teachers who work in an inclusive framework do not usually know the Braille code and
they are deprived btraining and experience. Students also do not have the support
of specialized educational personnel and an interdisciplinary approach in settabrs t
are too important for them.

The instructional methods that are applied today in regular schools astheell
teaching aids, which are used, do not allow the satisfaction of particular educational
needs, which are determined bythen®® 2 F (G KS &aiGdzZRSyidaQ RA&ALI 07

After the above reconnaissance of the contemporary education of the blind
students, it is arged that, on one hand, there are special schools in Greece, which
constitute a weHorganized infrastructure that corresponds so far satisfactorily to the
particular educational needs of the students who are visually impaired. On the other
hand, inclusive @ucational settings are functioning, within which student and teacher
are facing a great number of difficulties; that is, no adapted curriculum, lack of
supporting means and special teaching aids, insufficient training, absence of
interdisciplinary teamsrad in most cases isolation from social/ recreational activities.

= =4 =4 4
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3.3. Education of students with VI in Romania

In Romania, children with visual impairments receive educational services from
residential and special schools specifically designedchddren who are blind or
partially sighted and multiply disabled, special classes, resource rooms, and itinerant
teaching services in regular education classroaritiin the child's community.

Based on the individual needs of the child as well as inpuh fparents and
educators, specialized schools or classes are appropriate educational options for
certain students. Specialized schools also frequently provide outreach support and
technical assistance to public sdi® in their respective areas.

Furthernore, the perception still exists that residential and special schools for
blind and visually impaired students are too costly, or worse, unnecessary. This fallacy
persists despite that education experts who work with VI students and MDVI students
agree tha special schools are the best environment for some children who are not
able to face the core curriculum, or cannot adapt to regular classes, and that not all
mainstream schools are ready to fulfill all the VI or MDVA EhRQ& Yy SSRa 2
particularities.

Whereas a child's neighborhood school may be the most integrated, mainstream
environment, frequently such schools cannot or will not provide the full array of
services and skills training that the child with VI needs. A mainstream school in
Romania does notdve enough specialists to work with the students with visual
impairment. Lack of specialists is doubled by the lack of services and the minimum of
YFGSNRAFfax G22fa FyR AyaidNdzySyda dzaSR G2
resources for VI students in imsive education system are limited. That is the
situation in big and developed cities. In small cities in the country, services for VI
students from the inclusive education system are missing. That is why specialized
schools for children with vision lossay be the best choice at the moment for a child
to both receive all necessary educational services, and to interact regularly with
student pees on terms of genuine equality.

The education process in Romania started to change over last 15 years. The
Romanan Government and local authorities were forced to assure the necessary
conditions for the education of all children. In the last years, reforms in education took
into account children with disabilities and/ or those who are at risk. For these children,
the Ministry of Education and Scientific Research developed and realized projects/
programs on their education. Such programs are "Second Chance", "Access to
education for disadvantaged groups”, "Along the same school", "NaitiStrategy
Community Action".

Providing equal access to all individuals with disabilities is the key element of the
Rehabilitation Act of 1973 and the Americans with Disabilities Act of 1992. Access
involves much more than providing ramps. Access is also the key element of inclusion,
which involves much more than placement in a particular setting. The relationship of
access and inclusion may not be obvious to individuals who are not familiar with the

17 Synthesis Repoudf Chapter 8 Romaniain Education Policies for Students at Risk and those with

Disabilities in South Eastern Europe: Bosteazegovina, Bulgaria, Croatia, Kosovo, FYR of Macedonia,

Moldova, Montenegro, Romania and Serbfgtps://www.oecd.org/edu/school/38614298.pdf
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educational and social impact of a vision loss. Placing a student with a visual
impairent in a regular classroom does not, necessarily, provide access and the
student is not, necessarily, included. A student with a visual impairment, who does
not have access to social and physical information because of the impairment, is not
included, regrdless of the physical setting. Students with visual impairments will not
be included unless specially trained personnel in appropriate environments address
their unique educational needs for access and unless these students are provided with
equal accesto core and specialized curricula through appropriate specialmwaxdks,
materials and equipment.

The EU promotes active inclusion and full participation of disabled people in the
society, in line with the EU human rights approach to disability id&ugisability is a

NAIKGAQ A&dadzS yR y20 I YFGGSNI 2F RAAONBGA:
Convention on the Rights of People with Disabilities (UNCR®@hich the EU is a
signatory.

The education system for visually impaired studentsadiag to change once with
the national policy of integration and stimulation of the inclusion process according to
the European Commission's European Disability Strategy-2020, adopted in 2010,
built on the UNCRPD and takes into account the expegiefche Dishility Action
Plan (2004010).

In 2011, the EU ratified the UN Convention on the Rights of Persons with
Disabilities (UNCRPD). This addresses disability as a human rightsnesdeom a
medical or charity perspective. It covers civil,ijcdl, economic, social and cultural
rights, and a wide range of policy fields: from justice to transport, employment to
information technology, and so on. Article 9 of the Convention contains the
obligations for State Parties on accessibility to ensurepérsons with disabilities
acces®n an equal basis with others.

All Member States have signed the Convention and 25 have ratified it. Finland,
Ireland and the Netherlands are preparing for ratification. This means that the EU, as
well as those Member Stes that are parties to it, are committed to uphold and
protect the rights of persons with disabilities as enshrined in the UN Convention,
within their respective competences.

The United Nations Convention on the Rights of Persons with Disabilities
documern was ratified by the Romanian Parliament in 2010, and recognizes the right
of persons with disabilities to live independently in the community and obliges States
Parties to take measures to ensure that those persons living conditions in equal with
others.Under the Convention, the country is obliged to recognize the equal right of
all persons with disabilities to live in the community on an equal footing with the
20KSNBA® ¢KS DblaAz2ylrf 1 dziK2NAGE F2N t S2L) S
pentruPer@ I y St S Od¥) wak thd invdstediniedhanism for coordinating the
implementation of the Convention on the Righaf Persons with Disabilities.

The Romanian Government adopted on September 2016, the National Strategy "A
society without barriers fopeople with disabilities" for the period 2018020 and
Operational Plan, addressed to over 752 000 people with disabilities. According to the
strategy, the Romanian Government will stimulate active participation of people with

18 persons with disabilitie$ittp://ec.europa.eu/social/main.jsp?catld=1137&langld=en
19 hitp://anpd.gov.ro/web/
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disabilities in the communjt through increased accessibility to the physical
environment, information and communications, the quality of social services and
through better monitorng of respect for their rights.

Also, in 2016 the Romanian Government approved the program of national
interest in protecting and promoting the rights of persons with disabilities
"Establishment of type social services day care centers, respite/ crisis centers and
protected dwellings to deinstitutionalization of people with disabilities in institutions
and prevent institutionalization of people with disabilities in the community". The
program aims to develop netwoidased service, day centers, rescues centers and
protected housing for adults with disabilities to achieve institutional transition from
the current system of social protection, to one based onvszes included in the
community

Currently, in Romania, the institutional system of social protection is still
predominant and approximately 2.5% of all people with disabilities lives in a public
residental institution from the social system care for people with disabilities. To this
end, there are a total of 260 centers for adults and 90 classical foster homes or
modulated for children with disabilities. This program is expected to increase housing
proteced by 75, increasing to 76 daycare centers, increasing the number of respite
rescue centers to 8. Social services that will be newly created shall be located to allow
user access to all resources and facilities of health, education, employment, culture,
leisure, and sociaklationshipsRegarding the inclusive education system in Romania
there is a constant preoccupation for the development of services and methods so the
school offers adequate educational scenarios and learning settings and teachers use
the best practices so students with visual impairment develop spatial thinking abilities.

Software used by students with VI in Romania

To compensate for the lack of hardware devices such as Braille printers and Braille
displays, equipment, which is not afflable because of the high prices, combined
with the lack of a governmental program targeted to the acquisition of accessibility
technologies, students use a wide area of software programs.

The desktop environment

People with VI use two major types sbftware that enable them to efficiently
operate a computer. First, there is a special software program called sceeeler
that transforms textual information from the computer screen into voice or Braille. A
screen reader can read the menus, the docutxt or the links from a webpage
and send it to the user in audio or in Braille. In order to transform the information into

NFAffS GKS dzaSNDa O2YLziSNJ ySSRa G2 KI @S
display, which can output the text as Braitlearacters by means of some very fine
electromagnetic cells. Nonetheless, such a device is very expensive; few people in
Romania afford it, most of them get hold of it through different sources of funding.

The other, more common way in which a screen egadan send information to a
blind user is the auditory way, by means of a special program called a software
synthesizer or software synthetic voice. Most of these synthesizers are, large
databases of sounds associated with syllables or word fragments, ftrmicomputer

can, read aloud the textual inforation presented on the screen.

The wide majority of students with VI in Romania use Microsoft Windows as an
operating system and Freedom Scientific Jaws as a screen reader for the
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desktop/laptop environmet In this way, they can perform ddg-day tasks such as
reading emails, writing Word documents, listening to music or searching for
information online. In special schools such as the High School for Visually impaired in
Cluj, students are taught to usédé keyboard and to perform small tasks with a
computer runnhng Jaws screen reader software.

The first computers that used Jaws in Romania, around 2000, were equipped with
a software synthesizer called WinTalker Voice, which included a robotic Romanian
voice that was widely used until around 2008, being the only Romanian synthetic voice
available in the market at the time. Since 2008, more companies tried to build
Romanian synthetic voices, not especially for VI users but also for other talking
software suchas GPS apps and devices. Nowadays, only 30@snavailable on all
major platforms and devices.

Another screen reader software developed by the open source community and
available free of charge to desktop users is Non Visual Desktop Acudssh
provides a good alternative to Jaws. One major advantage of this screen reader,
alongside the price criteria, consists in the fact that it uses less computer resources
and it is able to run very well on slower computers. Being a free screen reader NVDA
includes voices from the eSpeak synthesizer, which are rather robotic, but
compensating by a high accuracy of speech. Users can also purchase the loana voice
synthesizer and add it to NVDA.

Mobile devices

The fast development of smart mobile devices in thedageears turned out to be
a red advantage for users with VI.

The first mobile operating system that used a screen reader was Symbian OS used
on smartphones produced by Nokia. At that time (the first decade of the 21st century)
for the first time, blind gers could experience the full features of a mobile phone
assisted by voice. They could add or edit phonebook numbers, use a music player and
even browse the web on a mobile device. The screen reading software used on
Symbian called Talks was powerfulgid | OO0S&aa (2 Fff (GKS LIK2YyS(
not come free of charge and there was no Romaniaige available at that time.

To date, the most powerful and accessible smartphone for blind users is now the
iPhone which has a built in powerful screerader called Voice Over. The main
advantage is that it comes with voices preinstalled for all major languages, including
Romanian so it is very easy for a VI user to enable accessibility features on any iPhone
without the need for installing additional sefare. Almost all iPhone apps are
accessible for VI users who benefit from the ease of use and full accessibility of its
operating system. A small drawback for Romanian users is the fact that Siri, the voice
assistant on Apple devices does not have the Roamalanguage included yet but
there are more and more rumors that Romanian will be added to Siri in future versions
of the i0OS operating system. In addition, the price issue comes into discussion when
talking about iPhones, which are high priced, compdoeother smartphones. Not all
of blind people in Romania can afford then but the ones who use them are very
pleased in general. Other products from Apple that use the same operating system

20 hitp://harposoftware.com/en/romanian/24loanaNuanceVoice.html
21 http://www.nvaccess.org/
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are also accessible for blind users: the iMabe Apple computeseries- the iPod,
the iPad and even iWatch has a screen reader includédthe same characteristics.

On the other hand, Android phones are a good alternative to iPhone when it
comes to accessibility for blind users. Although Android was not very #ueesstil
the 4.1 version, in the latest editions of its operating system Google fixed a lot of things
and the screen reader from Android phones is more and more powerful. Talkback, the
android screen reader comes with voices for all the major languddesRomanian
voice loana is not available by default but it can be purchased for a small fee. Many of
the apps on Android phones are accessible for blind users via talkback. Android
LIK2ySa KIFI@S RSOSyd LINAOS& NIYyIAYyIndFNRY
person needs a good android phone because the screen reading software uses a quota
of extra resources. A major advantage of the Android phones is the fact that the user
can widely customize it, even install alternative variants of the operating sy&tem
more experienced users, and the wide variety of applicetiavailable in the play
store.

The development of mobile devices encouraged students with VI to use them in a
wide area of orientation and mobility related tasks, like GPS navigation, space
orientation and identifying addresses on the street, the availability of bus schedules,
and so on. There are blind people that even have the courage to listen to a book read
by the phone while walking on the street, especially onketwn areas of the town.

Online services

Because of the development of accessible computer technologies users with VI are
more and more oriented towards using online services, like Facebook, YouTube, and
Skype but also services dedicated to their special needsGR8 apps andnbtine
libraries.

The Romanian Association of the Bliftdhas made available online for its
members an audio book library, which was recorded first on audio tape and then
digitized in mp3 format. Users can download their favorite audio book and listen to it
on their preferreddevice (mp3 audio or computer).

Another NGO from Romania, the Pontes associatidaveloped an online library
of scanned books that are available to blind users in electronic document formats.
Users can search and download books andexeem contribute their own books to the
library. A volunteer keeps everything in place and organizes the books on various
sections. There are also labels regarding the content of the book and the scan quality.
Now there are over 23.000 books availabledownload organized in 3 major sections
based on their language: Romanian, English and French. Any blind person can apply
for an account to this library by proving that he/she has a sight problem. Similar to the
library, the same NGO has an online collatid theatre plays recorded mainly from
the national radio station by volunteers and available online for listerang
downloading by blind users

Another nice initiative is the Tandem Navigator project implemented by the
Tandem Association; a small NG@nir Bucharest, which made a GP&ed
orientation and mobility app guiding blind users on the street from a mobile phone
running Android or iOS operating systems. This application allows users to create and

22 http://www.anvr.ro/
2 http://pon tes.ro/en/index.php
Empowering spi@al thinking of students with visual impairment

20161-ELO01KA201023731

18

pn


http://www.anvr.ro/
http://pontes.ro/en/index.php

share their own routes and points of interest witther users, thus encouraging other
users to find addresses or go from one point to the other in the city.

4. Education of students with visual impairment regarding spatial thinking and
inclusion

When we relate spatial thinking and education strategiesetthance spatial
thinking of VI students it is important to consider that spatial thinking is developed
within regular classes: Math, Literacy, Geography, Science, History, Biology, but also
thought specialize services or therapies for VI students liken@tien and Mobility
therapy.

Through spatial thinking, students will be able to acquire knowledge that is
necessary in deciphering real or abstract problem in school activities, and everyday
life in general. Spatial thinking is a mwdtmensional, tragversal ability that cross
cuts several subjects and grade levels and can be cultivated through formal education
with substantial results. Spatial thinking is not a single ability; it is a blending of
knowledge and skills, it supports people in identifyiirgerpreting, and visualizing
location, distance, relationships, movement, change, patterns, and trémasigh
space.

How VI students move every day, the way they interact with the environment, how
they adapt and solve everyday problems depends mastlgpatial thinking. The way
in which spatial thinking of VI students is developed and stimulated depends on the
activities taking place in the family, and especially in schools, in educational activities
or extracurricular activities. General competendhat are pursued in primary and
secondary classes related to learning competencies that can developldpatining
of VI students are:

1 Use numbers in elementary computations;

1 Highlight the geometrical properties of objects located in the surrounding

areg

1 Identification of phenomena/ relationships/regular structures/ patterns in the
immediate environment;

Generate simple explanations by using logic elements;

Solve problems from sorting and representation of data;

Use of conventional standards for measumamts and estimates;

Orientation and movement in space relative to benchmarks/ directions

specified using phrases such as: in, on, over, under, beside, in front, behind,

above, below, left, right, horizontal, vertical, oblique;

1 Locate objects by setting cadinates in relation to a given reference system
using phrases;

1 Identification of plane geometric shapes (square, triangle, rectangle, circle)
FYR a2YS 3IS2YSUNRO az2fARa 00dzoSs Odz 2
manipulated objects in the environment;

1 Recogition of geometric figures and objects in the immediate environment
and flat representations (including drawings, reproductions of art, schematic);

= =4 =4 4
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1 Highlight some specific features simple geometric forms and planar geometric
bodies identified in differentontexts;

1 Explore the characteristics of objects, phenomenon and processes,

environment investigation using specific tools and processes;

Solve everyday purchases capitalizing on their bodies and the environment;

Presentation of observable reality, usingngral and specific terminology;

Use the significant elements of mathematics, natural sciences and social

disciplines in understanding the surrounding reality;

Setup the surrounding reality with its cartographic representation;

Develop interest in knowinghe local horizon, country, and contemporary

world.

Specific educational activities for enhancing spatial thinking of VI students
regular activities according to the core curriculum

The following activities help VI students to understand, conceptuakzel
developthe concepts of space such as:

1 Space, spaecgme, object/field, place;

1 Primitives of identity: [object, container, boundary, shape, texture];

1 Primitive spatial relations: static [location (distance, direction, distribution);

connection]; dypamic [motion, flow, force, intersection/collision.

Orientation and mobility (O&M}

Movement is a building block for learning. As a child explores his world and has
physical contact with it, learning takes place. Developing O&M skills should begin in
infancy starting with basic body awareness and movement. O&M has frequently been
RSAONAROSR ad aly26Ay3 GKSNBE @ amnkkldowdyz 1y20A
K2g G2 3S0 GKSNB¢ o

Orientation and mobility training (O&M) helps children with VI know wherey/the
are in space and where they want to go (orientation). It also enables them to carry out
a plan to get there (mobility). O&M training encourages students with VI to develop
essential skills, build confidence in their ability to travel, and take respditysitar
their decisions. O&M training began after World War 1l when to help veterans who
had been blinded. In the 1960s, universities started training programs for O&M
Specialists. In the 1980s, the benefit of providing O&M services to presabed|
children was recognized. Nowadays, O&M specialists have developed strategies and
approaches so that O&M training may begin in infancy. When planning an O&M
program for children the focus of tramg may include such things as:

1 sensory awareness: gaining ineation about the world through hearing,
smell, touch and proprioceptich

1 spatial concepts: realizing that objects exist even if not heard or felt, and
understanding the relationships between objects in the environment

= =4 -4
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24C. Martinez, Orientation and Mobility Training: The Way toTexas School for the Blind and
Visually ImpairegSee/Hear, Fall 1998Volume 3, Number 4,
http://www.tsbvi.edu/seehear/fall98/waytogo.htm
25 Meaning "one's own", "individual"to take or grasp, is the sense of the relative position of
neighbouring parts of the body and strength of effort being employed in movement.
https://en.wikipedia.org/wiki/Proprioception
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searching skills
independent movemet
sighted guide
protective techniques: specific skills which provide added protection in
unfamiliar areas
1 cane skills: use of various cane techniques to clear one's path or to locate
objects along the way

The development of these skills allows studentith VI to more fully participate
in the life of the school and community. Most O&M skills are taught within the school
setting, with the ultimate goal being the ability to travel independently in all
environments O&M training has to be a part of the thvidual Education Plan (I.E.P.)
for every student with VI, including those with multiple disabilities

Sensory awareness

When vision is anyhow impaired, children must learn use their other senses more
effectively. Systematic instruction is needed to deyethe other senses so that they
can be used for O&M purposes. Sensory stimuli (sounds, smells, and textures) may be
permanent and others temporary. Children with VI need to learn to differentiate
between the two and use the former as permanent markeasdmaiks) and the latter
as (clues).

Sounds, when clear visual information is absent, can be very confusing. Sighted
people assume that sounds which get louder and louder are coming towards them
because of their visual knowledge of the world. A child witil may not make the
same assumption. Moreover, the ringing of the telephone may mean different things
to a sighted person that to a person with VI. Persons with VI need help in learning to
use their hearing to interpret the world around them. If the@dring is impaired even
to a small degree, that task becomes much more difficult. Children need to learn to
localize sounds and use sound clues for orientatiomighrt-line travel, and safety.

Though people may not be aware of it, much of the worldoisceived through
touch. However, touch alone may not be helpful in identifying an object if the whole
object cannot be touched once. Developing the tactual sense will help children with
VI ranging from finding a toy dropped on the floor to feeling theedéhce between
the curb and the street with their cane.

Normally people do not pay much attention to smells unless they are extremely
pleasant or offensive, but they might use that kind of information to help us know
exactly where we are in certain envimments. Smells can also serve as landmarks and
clues for environmental awareness. No sighted persons use smell, especially
combined with other clues and landmarks,help them know where they are.

Joints and muscles give people feedback about where padyg are positioned.

This constitutes the proprioceptive sense. Proprioceptors located in the muscles and
joints tell us if we are bending or standing up straight, if our fingers are curled or
extended, etc. The proprioceptive system and vision work tjdsgether. Therefore,

in case of any kind of VI, proprioception is also impacted. Children with VI generally
need help to learn where their bodies are in space, and in relation to things in the
environment. The physical and occupational therapists, alonth the O&M
specialist, can work directly with the child, and they may suggest specific activities for
the family, so that children with VI develop the proprioceptive sense.

= =4 -4 -9
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Independent movement

A primary goal of O&M training is to help each child witbual impairments
achieve independent movement as much as possible. Most children with VI are
capable of learning routes in familiar environments. They learn to use landmarks and
clues to help them know where they are along a particular route. Independen
movement is tied to progress in other areas, such as communication and socialization.

Spatial Concept Development

The importance of establishing a foundation of basic concepts is fundamental to
O&M. The necessary basic concepts related to mobilitycatied body concepts
Concepts necessary for orientation aspatial such asposition, relation, shape,
measurement, action etc., and environmental such astopography, texture,
temperature etc.

Body concepts includeody imaged I LISNB 2y Qa &dzo2S00ABS SEL
body),body schemgunconscious knowledge of the body), amaly awarenesgthe
knowledge the person has of their body). Body concepts can be divided into five
componentsidentification of body parts, body rovement, body planes, laterality,
anddirectionality. For children with VI, it is particularly important to learn how body
parts are positioned and how they relate to one another so that the concepts can be
transferred to the external environment.

The knovledge of objects in space and their relationships to each other are
essential for maintaining or regaining orientation. Once students with VI understand
the body and body parts by developing a clear body image, they are then better
prepared to explore theobjects in the space around them. Other spatial concepts
relate toshape, measurement, actiongnd movements

Human echolocatioh

Human echolocation is the ability of humans to detect objects in their
environment by sensing echoes from those objectss @hility is used by some people
with VI to navigate within their environments. They create sounds themselves, either
by tapping their canes, or by stomping their feet. By interpreting the sound waves
reflected by nearby objects, a person trained to nawég by echolocation can
accurately identify the location and sometimes size of nearby objects and not only use
this information to steer around obstacles and travel from place to place, but also
detect smalimovements relative to objects.

Many people withVI use echolocation unintentionally. The only thing that
echolocation requires is some sort of sound. Many people with VI claim to receive
information about their surroundings by tapping their cane on the ground. This
tapping sound is something they beconery familiar with and can be a very egtive
sound for echolocation.

The reason echolocation is taught using mouth clicks is simply because the sound
emitted from mouth is very close to the ears, which means that the sound is basically
travelling in astraight line out from the head and directly back to it. This helps to
control the signal better and eliminate various sound reflections that may occur when
the sound is emitted from other places, like snapping fingers or the tip of your cane.
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Tactile maps

Persons with VI have the potential to acquire representations of space, and tactile
maps can be an effective means of providing spatial information. Tactile maps can give
a greater spatial understanding than a direct experience of moving through the
environment or one supplemented with verbal explanation. Furthermore, they may
form an essential component of O&M instructidnRelevant information is presented
clearly with relative simultaneity, and without other difficulties associated with travel
in the real environment’.

The earliest known tactile diagrams were published later in the early nineteenth
century approximately at the same time that schools for blind children were
established. The development of tactile teaching material offered these childre
comparable curriculum. The design of tactiie maps generally follows the same
guidelines as those used in visual maps, but technically the pictures must be simple
and the basic image must be edited for tactile exploting

Desirable characteristics ofdale maps are durability, sharpness of borderlines,
surface texture, recognizable symbols, and availability. Maps should endure abrasive
use, chemical exposure and adverse weather conditions. At the same time, they
should be pleasant to touch, consistent symbol representation and they should
have distinguishable lines to trace. One of the important issues is whether tactile maps
should attempt to reproduce visual maps in a tactile format, or whether they should
seek to represent the environment in walymt are more compatible with the visually
impaired user's sense of spatial awareness. It would be sensible to produce maps
readable by both VI and blind uséts

A tactile map cannot be a mere translation of visual information into tactile form.
The prodwetion guidelines that are important in visual maps are not necessarily
appropriate in tactile maps. How the map feels is a more important aspect in a tactile
map than how the map looks. The important aspects to be considered when preparing
tactle mapsar¥ A GKS | oAfAGE (2 RAAONAYAYI (S tAYyS3
colorg®, Tactile maps typically use technology consisting of raised lines, shapes,
textures and symbols. Recent development in the production of tactile maps includes
the harnessig of several sensory modalities, including the visual, auditory and tactile
senses. They are produced using a number of different technologies, and it is
important to reduce information complexity, to emphasize the meaning of point and
line symbols, and tohoose textures andolorscarefully in order to distiguish them
from the background.

Unfortunately, tactile maps are not sufficiently available. There is a lack of
producers and skillful tactile magaders, with the result that there is minor demand

%6 Ungar, S., Simpson, A., & Blades, M. (2012). Strategies for organising information while learning a
map by blind and sighted people. In M. Heller.&88llasteros (Eds.), Touch, Blindness and
Neuroscience. Madrid: Universidad Nacional de Educacion a Distancia.

2T papadopoulos K., 2006: On the theoretical basis of tactile cartography for the haptic transformation
of historic maps, €erimetron, Vol 1(181-87

2D NRAYSNE ! @ g tSNJAYyaxE td® 6vHnnpod WwWLGUAE | a2NL 2
an aid to tactile map design. The British Journal of Visually Impairment, 23¢2).,.84

2 bid.

301hid.
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for maps of good quality and not enough instruction in map reading skills. It would be
essential to create coherent guidelines and specifications for tactile map design. The
guidelines should take into account the differences in age, vision and othereghilfti

the potential users. The design should include the map size and format, the choice of
symbols and the scale If this were achieved, it would be possible tave globally
standardized maps.

Types of tactile maps

The earliest versions (Fig. 3) ofticmaps were collage maps made of bwif
displays of string and handicraft materials glued on a substrate to create a variety of
heights, textures, and shapes.

?:ig.3 Collage Map Fig.4 Thermoform Map

Thermoform maps (Fig. 4) are tvemd-a-half dimensional maps; they are widely
used for educational purposes. A thermoform map requires a master or a model, and
a thin plastic sheethat is placed over the master and vacuum shaped into a tactile
map. Thermoform plastic is available in a variety of thicknesses, which makes it
possible to produce varying heights. It can be-prmted with colour to allow use by
partially sighted persomor to enable sighted assistants to help the person with VI use
the product. Thermoform maps do not usually have visual aspects, which are
important for the readers with low vision. In any case, thermoform maps are a one
option in public places becauseghare durbdle and easy to clean.

Microcapsule or swell paper maps (Fig. 5) are either kdnagvn or printed figures,
which are copied onto heatensitive microcapsule paper that runs through a tactile
image enhancer. The marks on the paper covered bgkbiak are raised above the
paper surface, creating a raiséide drawing. The swell paper drawing can be achieved
by a combination of computer drawing programs and Braille fonts, or by simply
drawing a figure on a piece of white papeiThe pictures arento-dimensional and all
marks are of equal height. Tactile pictures and maps made of microcapsule paper are
top-rated among users although they are not as crisp as Thermoform¥haps

3l Ungaret al, 2012
32 H. Hirn, 2009, Pridaps: An Educational Programme for Reading Tactile Maps, Academic
Dissertation, Helsinki
33 Ungar et al., 2012
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\ s S BT R G e T
Figh l\ﬁi[:?ocapsule or swell paper map . 6 Geran film or Ritmufheet

German film or Ritmuftheet (Fig. 6) is a seitnansparent plastic sheet, which is
placed on a rubber mat. Figures can be drawn using a stylus or an ordinary pen that
leaves a raised line on the sheet. The main advantage of this method is that it can be
used interactively to create a graphic, which children can feel at different stages of the
production. They can also make their own drawings. The main disadvantage of this
method is that there is little variation in line height, and graphics get worn gquakl
the film is a delicate and fragiteaterial (Ungar et al., 2012).

New inkjet technology (Fig. 7) is all the latest. It produces raised tactile print using
a printer that produces raised ink surfaces on a variety of substrates by laying down a
polymervia an adapted jet head, which is then cured under ultra violet light. This
process makes it possible to produce symbols of different elevations, textures and
profiles’. Thus, it allows maximizing haptic contrast by printing maps directly from
electroniccopy and to create different tactile maps for a variety of personal needs.
The inkjet process can offer advantages and possibilities when producing tactile maps
and graphics. Users also benefit from the new technology, which offers easier use and
more altenatives with more details in the graphf€sinkjet technology, however, is
not yet available for wider production.

-&‘:’;' \\\ o
1o\\°‘
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Fig. 7 Multiple layers of black Ugured ink Fig. 8 Embossed paper tactile printing

Embossed maps (Fig. 8) are creatiedm patterns of raised dots, using a
computercontrolled Braille printer. The images can also be pressed on a paperboard
or metal foil by using inexpensive tools. This is not an efficient type of tactile map,
though it is a cheap methé8l One developmenin tactile maps has been the use of
the spurwheel to create drawings on Braille paper. Computer graphics embossed by
Braille printers uses Braille graphics software programs with Braille graphics printers
to achieve a master of printed dots. The mastan de thermoformed for multiple
copy production or the Braille graphics file can be embossed multiple times for paper
versions. In some cases, small scale models can be more realistic tools than maps or
verbal explanations for introducing spatial concefuisstudents who have difficulty
with abstractions. The quality of the substrate, such as the roughness of the paper, is
significant for the reader in terms of treensitivity and reading rate.

34 H. Hirn, 2009
35Ungar et al., 2012
86 H. Hirn, 2009
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Mathematics and Geometry for students with VI

In what follows some examples of how to develop math skills of elementary
school students with VI, in comparison with practices used for sighted students.
Number Sense, Numeration and Arithmetic
¢KS YydzYoSNJ fAYyS 6CATDd pl o OF Yy nantert y STFS
sense since it provides a useful spatial representation of quantities and relationships
among them. For students with VI the number line in Braille (Fig. 9b) is used for the
same purpose.

I
[ I R SR T S T B R B B B
0 10
Fig 9a The number line Fig 9b The number line iBraille
Furthermore, appropriate PrBraille materials can be used (Fig. 10) to answer
guestions such as the following: How many butterflies must fly from the first to the

second flower, so that the two flowers have th_e same number of butterflies?

Fig 10The PreBraille materials to teach simple arithmetic

Geometry and Spatial Sense

Geometry and spatial sense can be enhanced through puzzles and games.
Tangrams and pentomino&scan be used to develop skills, such as composing or
decomposing shapes, get acquainted with transformational geometry (flips,
transformations, rotations), visualization and congruence. For students with \, pre
Braille or tactile tangrams (Fig. 11) dasused for the same purposes.
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Fig 11 PreBraille tangrams Fig 12 PreBraille shapes

Furthermore, preBraille shapes (Fig 12) can be used for teaching the concept of
symmetry

Patterning and Algebra

Early patterning experiences require both visgpétial and numerical reasoning
either to identify a simple pattern or a mixed pattern. FBeaille materials (Fig. 13)
are used for the samendeavor

37 Apentominois a plane geometric figure formed by joining five ecaeplares edge to edge. There
are twelve pentominoes, not countimgtationsandreflectionsas distinct. They are used chiefly in
recreational mathematicor puzzles and problems.
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Fig 13 Teaching patterns with P#raille materials
Graphing
Graphs allow creating visual displays of data; students with VI use graphs in Braille to

understand data (Fig 14).
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Fig 14 A graph and its Braille equivaletdbles

Observing the grid, find the positions located icons therein (Fig 15).
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Fig 15 A table and its PtBraille and Braille equivalent®perations

The Nemeth Code for Mathematics and Science is the standard code for
representing mathematical and scientific expressions in Braille. A thorough
understanding of the Nemeth Braille Cothy students is essential for success in
mathematics. The operation of addition in spatial arrangement is presented in Fig 16.
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Fig 16 Addition in Nemeth Braille Code Fig 17 The Braille protractor

Geometry

Using a Braille Protract@Fig. 17) to Measure an Angle in a Braille Mathematics
Textbook

Additional curriculum materials and auxiliaries developed/used by teachers from
Liceul Special pentru Deficienti de Vedere,-Slapoca, to enhance spatial thinking of
VI students

Tactile wortl maps/Tactile graphics

Tactile graphics are a way of conveying visual information/ or information that can
be obtained only be the sense of seeing, for the people who are blind or visually
AYLI ANBR® {2 o0fAyR LIS2LX S awithtBeir eygsAThi& § KSA NJ
way of representation may include tactile representations of pictures, maps, graphs,
diagrams, and other images. A person with a VI can feel these raised lines and surfaces
in order to obtain the same information that people who aighged get through
looking at pctures or other visual images.

Tactile maps and diagran{sig. 18) represent a system based upon touch that
conveys information relative to spatial relations. There are used tactile cues so
students with visual impairment delop cognitive maps and understand new
concepts. Usually, these kinds of materials are used when the blind person cannot
have access to the real objects, or the educational learning content needs abstract
concepts and unfamiliar phenomena.

Empowering spi@al thinking of students with visual impairment
20161-EL01KA201023731

28



l N
Fig. 18Tactile map (left) and diagram (right)
Botanical atlas with tactile diagrams for VI students
Botanical Atlases (Fig. 19) are auxiliary books used by teachers in classes along with
other materials to teach VI students the concepts from Biology and Sciéhese
tactile diagrams help VI students make a cognitive map and a clear representation of
the new and intangible concepts, since they substitute the image of the object or
LIKSYy2YSyl GKFEG OFyy2G 6S (G2dzOKSRX 2 NJ dzy RSN
thus allow the process of cognitive learning based on logical and clear/accurate
representation, not on mechanical learning.
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Fig. 19 Botanical Atlas with tactile diagrams

Tactile album with geometry forms/ Mathematics

These tactile albums with geometrgrins are used to develop spatial thinking of
students with VI, which is necessary in the process of understanding abstract concepts
like geometry forms, the position in the space, angles and shapes, areas of
measurement, etc.

Fig. 20 Tactile geometrad forms Fig. 21 PreBraille auxiliaries
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PreBraille methodological framework

There are special auxiliaries used by teachers with young children with VI as a first
step to start the exploration process in the piearning literacy activitiesln this
process may lay the base of the development of spatial thinking at VI students. Pre

Braille auxiliaries contain different types of lines, in different directions, and shapes
like circk, square, and combined forms.

Tourist city guide for VI visiginclusive Education

¢KS (G2dz2NA&d 3FdzARS ¢l & RSOSE 2TaRiRtrakRldzS (2 G K
F2N) OAadzk £ €& A VLiwadR&Redard deyebpedlSyBabilos Eravel
Association (NGO), the Special High School for Visually Imipairé City Hall of Cluj
¢ Napoca. The Guide includes adapted images (tactile images and large print-images
Fig. 22) along with the description (audio, Braille and large print) of the most
important touristic sites and monuments from GMapoca city.
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Fig. 22ClufNapocacity guide tactile images

Students with VI have to use concepts about space, directions, and reasoning
processes (extract spatial structures, performing spatial transformations and drawing
functional inferences) by making sttuced and sequentially movements of their
hands on the surface of the picture with the major propose to acquire a clear and
accurate representation of the object from the picture.

t N22SO0 a¢KS aieé Ay @e2dzNJ KI yRa

¢CKS a{1@& Ay @&2dzNJ Kdby R Astrdnémichl CadiBx3Ir&O G RS & A
Baia Mare Romania for the period: Februarilovember 2016. The purpose of the
project was to develop tactile diagrams (Fig. 23) to make the sky and the constellations

accessible for visually impaired population and twl casual visitors capturing a
special sensory experiences.

38 http://english.babilontravel.ro/projects/terramirabilistourist-tracksfor-visuallyimpairedyoung
people/
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Fig. 23 Tactile constellations representation

The GEOTHNK Project

GEOTHNRwas a 2year project undethe Lifelong Learning Progralerasmus of
the EU (1/12/20130/11/2015). The project aimed at enhancing spatial thinking
through an innovative IGhased approach and an open, collaborative educational
environment and at offering a methodological approach, which allows the
interdisciply I N2 2NBFYAT I GA2Y YR &SYIFLYyGiAO Ay
innovation lies in the following: (i) transversal character (different target groups of
educators and learners), (ii) transfer of recent geospatial research on semantics,
ontologies, and kowledge visualization, as well as, innovative teaching methods, (iii)
integration of knowledge (development of integrated blocks of knowledge), and (iv)
interdisciplinary approach (semantic linkage of knowledge comptsrfeom different
disciplines).

Liceu Special pentru Deficienti de Vedere in collaboration with Teachers Training
House from CldNapoca, Romania was involved in the GEOTHNK Project to develop
adapted scenarios and activities in order to identify the impact of the project on VI
students. Vigally impaired students together with the Geography teacher have
traveled a route from a point to another using a GPS guide for directions and distance.
This learning scenarios approach helped the students to use interdisciplinary
knowledge and to apply #me in daily activities.

39 http://www.geothnk.eu/index.php/en/
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5. Geothnk& VISTE

5.1. Introduction to GEOTHNK

The GEOTHNK project proposes a methodological approach that will support
learners toapply spatial thinking and purposefully address spatial concepts, across all
curricular areas and at any developmental level. This approach will help them grasp
the interdisciplinary character of fundamental spatial concepts. On the other hand, it
will ground the coherence of the curriculum, reveal interrelations among disciplines
and apply fundamental reasoning and thinking to everyday life developing preblem
solving skills of the target groups. This approach particularly invites users to create,
exchangeand reuse educational materials in the form of Educational Pathways. The
Educational Pathways are modular, consisting of elementary educational building
0f201a oO0lFlOOAGAGASALY &2 O kusabilityisshSnde. The OAf A U |
EducationaPathway Authoring Tool helps the teacher and the museum educator to
prepare easily for the Preisit, Visitand PosBA a A G adl 3Sa 2F (GKSANI &
interaction with the GEOTHNK collection (the visit may be virtual or physical), to
prepare a fulleducational scenario with ease, to-use existing components, and to
share the output of their work with colleagues all over Europe. Importantly, users
contribute their content into the same digital repository that hosts professionally
produced contentThis manual aims to guide users through the process of authoring
Educational Pathways using the relevant authoring tool of GEOTHNK.

5.2. Corelation Geothnk with VISTE

1 VISTE project will introduce essential strategies to cultivate spatial thinking
skills of Vistudents; new and functional approaches will be developed;
inclusive educational settings and proper learning scenarios will be created to
stimulate the development of spatial thinking skills of VI students from special
and inclusive education system. Tdevelopment of essential skills in different
domains and the stimulation of the collaboration between sighted and VI
students is the right direction to foster inclusion.

1 Thereis need of trained and specialize teachers to help VI students in inclusive
education settings to develop all the abilities necessary to face the educational
challenges which appears with all the new concepts studied in different
RAAOAL AySa 2N aOKz22f adzoeSoda d al GKQ
Geometry. Spatial thking is a key concept which helps VI students to
understand concepts, to reasoning about formal and intangible things, to be
independent in orientation and mobility through the space, to create
connections and make valuable judgments on things.

1 The procesf inclusion is at the beginning in both Greece and Romania.
Erasmus+ projects are valuable resources to develop new and indispensable
tools, instruments and methods so students with VI have the same
opportunities  with sighted children to understand, makelear
representations, develop valuable cognitive maps, use cognitive learning and
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accede the new and formal concepts so they build up all the abilities required
by the curriculum and develop knowledge of the world.

Students with visual impairments need educational system that meets the
individual needs of all students and fosters independence. Students with VI
from inclusive education system are capable of cognitive learning and are of
good learning results; only the teaching methods, materials, taoisl
instruments are doing the difference. VI students have to have access to
proper ways of understanding of abstract concepts and learning. The right
process of understanding is measured by the success of each individual in the
school and community.

Vidon is fundamental to the learning process and is the primary basis upon
which most traditional education strategies are based. Students who are
visually impaired are most likely to succeed in educational systems where
appropriate instruction and servicg@sovided in a full array of program options

by qualified staff to address each student's unique educational needs.

All partners involved in the project have identified the complexity of children
with VI daily living skills to gain the independency and aatoy, the need of

ICT tools and new educational methods so children from inclusive education
system feel confident, use modern tools to understand abstract concepts and
to develop the most important ability of the VI studergspatial thinking.

The VISTroject comes with an innovative idea, which applies, to all VI
students within inclusive educational system: a modern ICT toolkit and an
educational framework developed based on a practical and real analysis of the
+L addzZRSyidaQ ySSRBestpractcgsdor tgakhers with thed dzA R S
major purpose of enhancing spatial thinking of VI students.

VISTE project offers to the partners involved the opportunity to give precious
support to inclusive education system. Teachers from special and mainstream
school from Romania and teachers from special and mainstream schools from
Greece will collaborate to enhance spatial thinking of VI students from both
special and inclusive education system. Teachers from special and mainstream
school from both countries wilthange ideas, experience and knowledge.
There will be a bidirectional exchange of practices

The project VISTE project will offer to the teachers from inclusive education
system to enhance their abilities, to enrich their methods and knowledge in
the fieldto work with VI students, and support in better ways their need and
particularities in learning. Furthermore, the project also offers opportunities
for the exchanges of good practices in the field of spatial thinking at VI students
for teachers from Romaa and Greece who work in special and mainstream
schools.

VISTE is also good starting point to create learning scenarios to develop spatial
thinking of VI students and to enhance current educational practices in
Romania and Greece.

The specialists consded that structurated scenario it fitts the needs of visual
impaired students.

The scenarios will be uploaded on the Geothnk platform.
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5.3. The concept of Educational Scenarios

Educational Pathway in the GEOTHNK project describes the organization and
coordination of various individual science learning resources into a coherent plan so
that they become a meaningful science learning activity for a specific user group (e.g.
teachers, students, other museum visitors, etc.) in a specific context of ugaeFu
Educational Pathways directly serve the priority assigned by the project to the
integration of resources scattered in various science musecemsérsinto the same
learning experience rather than the mere selection of resources from a single museum
or science centerThose scenarios will be adapted to the specific need of VI students
during the VISTE Project.

5.4. Structure of the GEOTHNK Educational Pathway Patterns

In many cases, learning experiences should be ideally embedded in a context
which provides the means for the preparation of the learner for the learning
experience before it takes place, as well as for facilitatirgretention and future
exploitation of the outcomes of the learning experience for a longer time after it has
taken place This is a fundamental principle in formal education, but can also be seen
as a useful dimension (even if not that prescriptive) in informal learning environments.
For this reason, the GEOTHNK Educational Pathway Patterns propose the organization
of the gience learning experience in three steps:

i) Previsit: activities preparing for the interaction with the digital learning science
resources

i) Visit: activities involving interaction with the digital science learning resources in
or outside the sciencenuseum/centre

iii) Postvisit: activities rounding up and concluding the learning experience, after the
interaction with the digital science learning resources.

From these, the Visit phase is the core of the learning experience and
indispensable in anyPattern. The Preisit and Posvisit phases are absolutely
essential for the realization of effective connections between school science
education with learning activities involving work with science museum/centre
O2yiSyidT K2¢6S3S NI atokySued $ollowdp griades may Wwek €@ mayINS LI NJ
not be relevant to and desirable for open visits by afgldng learner Indeed, the
degree of freedom or prescription in the design of a pathway has proven to be the
most debated aspect of the GEOTHNK approacthé consortium, which brings
G23SGKSNI (g2 O2yaARSNIofe& &ASLINIGS Wg2NI Ra
informal learning in science museum and centres.

Thus, although each pattern should include sections corresponding to these
three phases, in th case of an open pathway pattern the prisit and postvisit
phases should be seen as possible but not obligatory. In addition to the three phases,
there is an introductory section outlining the identity of the Educational Pathway and
providing guidancéor any preparations necessary before the launch of the learning
activity. Each section consists of a number of fields, for each one of which a description
and/or guideline is providedThe structurated scenarios better fitts the need of VI
students, so \BTE project will develop structurated scenarios adapted to the specifical
needs and percetion particularities of VI students.
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5.5. Structurated Scenario Pattern

‘ Educational Pattern for a Pre -Structured Visit by the School

A) Introductory section angreparatory phase

The following basic information about the intended learning experience is to be
defined at the outset. This information should allow the teacher to assess the
relevance of the resource to his/her teaching needs and particular circumstaacd
provide him with guidance for the preparation of the learning experience. Note that
most of this information can be directly linked to specific elements of the VISTE Profile.
The formalisation proposed there for certain elements is to be appliedrdogly in

this introductory section too.

Title:

Give atitle that helps easily recognize the content focus and purpose of the Educational
Pathway.

Short description:

A description of no more than 30 words outlining the scope of the Educational
pathway, descriptive enough to help the user in the first instance to estimate its
possible relevance to her/his interests.

Keywords:
A limited number of words/short phases reflecting the topic and scope.
Target audience:

The intended end user: teacher with studer® G SI OK S NIE 20

Q)
e
o
N
0«
w»
<
e
Q)
M

Age range:
Upto 6, 69, 912, 1215, 15m y X
Context:

The places that the Educational Pathway involves: school, science museum/centre,
independently on the web.

Time required:

The approximate time typically needed to realize Bducational pathway. This could
be distinguished into the amount of time required for scHmsded work and science
museum/centrebased work.
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Technical requirements:

Description of any special technologies, infrastructure and/or technical expertise
requred for the realization of the Educational Pathway.

l dz K2NQR& o6F Ol ANRdzy RY

What was the main function of the person who prepared the Educational Pathway:
school teacher; museum educator; parent; other.

Connection with the curriculum:

Reference to the itemsfdhe science learning vocabulary mainly covered by the
Educational Pathway, and prerequisite knowledge

Learning objectives:
Short description of the objectives of the described science learning experience
Guidance for preparation:

Guidance provided by thereator of the Pathway about any necessary arrangements
that will need to be made by the interested teacher before launching the activities
described in the following sections.

B) Previsit
Teaching Phase 1: Question Eliciting Activities

1 Provokecuriosity:
Describe ways and materials (resources already available in the GEOTHNK
repository or other) that the teacher will present to the students in the
classroom to attract their attention to the targeted subject matter. Make sure
they are easilavailable to the interested user in the GEOTHNK repository, and
give directions for finding them. Possibly and if appropriate, integrate them
into one practical resource in the appropriate format (e.g. a slides
presentation).

1 Define questions from currenknowledge:
Formulate the scientifically oriented questions that the teacher will present to
the students to provoke their engagement in thinking about the target subject
matter based on their existing knowledge. Make these questions digitally
available aml easily usable, e.g. by integrating them in the materials described
in the previous step.
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Teaching Phase 2: Active Investigation

Note: This is a transitional phase on the borderline between the/iBiteand Visit
aSOiA2ya 2F (GKS ORHUWBIALYPSEIABIKEERY DI WI Y
2F WttlyyAy3a YR O2yRdzOGAY3 &aAYLE S Ay@S
RdAZNAY 3 (GKS WOAAAGQI 2NJ 620KX RSLISYRAy3a 2
NBE&2dNDSa 2F |y tsVSnhuktiods Aetiperiyhknis detes 48 this sfagek A 6 A
(on the web or during a physical visit to a science museum/centre). However, the use

of physical observation is concentrated mainly in the next Teaching Phase, under the
W+ AAA0Q aSO0GA2ahwa&F (GKS 9RdzOF GA2y L t

R
auo,
y o

1 Propose preliminary explanations or hypotheses:
Describe ways in which the teacher can encourage students to propose possible
explanations to the questions that emerged from the previous activity. The
teacher should be guided here to identify@os o0 f S YA A 02y OSLII A2y a
thinking. If applicable, locate or make relevant assistance materials available
in the GEOTHNK repository, and give directions for finding them. If appropriate,
you may consider integrating them in the materials describetthe previous
steps (e.g. a slides presentation).

1 Plan and conduct simple investigation:
Describe ways and materials (resources already available in the GEOTHNK
repository or other) that the teacher can use to facilitate the students to focus
on evidene as a source of answers to scientific questions. This is the phase in
which students are being prepared for the subsequent phase of evidence
gathering during observation. Locate or make relevant assistance materials
available in the GEOTHNK repositoryd give directions for finding them. If
appropriate and relevant, it is possible to guide the teacher to use GEOTHNK
NE&2dNDSa 2F Ly WSEKAOAG yI GdINBQ O0SEKAOG:
stage¢ in which case this activity should be movedc® W+ A aA i Q &aSO0A 2
Educational Pathway. However, it should be noted that the use of physical
20aSNBIF A2y Aa O2yOSYdN)YGSR YlIAyte Ay
dzy RSNJ 6 KS W+AaAdQ aSOuGAz2y 2F (GKS 9RdzOI (.

B) Visit
(Teaching Phas@: Active Investigation)

b2GSY WI OGAGS Ly@SadAadalaArz2yQs FyR Ay LI NIA
AAYLE S Ay@SaidAaal A2y Q Wikityor thelVisiSphasé df theS Ay S A
experience, or in both, depending on whether the teacleeidds to use GEOTHNK
NE&2dzNODSa 2F 'y WSEKAOAG Yyl GdINBQ O0SEKAOAGA
(on the web or during a physical visit to a science museum/centre). However, the use

of observation for gathering evidence is concentrated ngamthe Teaching Phase of

W/ NBlIGA2yQ RSAONAOGSR 0St2¢0
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Teaching Phase 3: Creation

1 Gather evidence from observation:
CKAA Aa (GKS O2NB StSYSyid 2F GKS WxAaAiilQ
school classroom/lab, by remotely using sciefte@rning resources made
available by the science museums/centres on the web, or during a physical visit
which will involve the use of digital resources. Locate the appropriate resource
in the GEOTHNK repository. Explain its use to the teacher, and provehks
to any accompanying user support materials. The selected resource (e.g. a
simulation, an experiment, an animation, a graph or other exhibit of similar
nature) must provide students with an opportunity to collect evidence
addressing the scientific gations posed in the previous stages through direct
or indirect observation phenomena of the natural world. Provide guidance to
the teacher organize and manage the activity most effectively and efficiently.
It is recommended to introduce at this stage gvauwork. Guide the teacher to
divide students in groups, each of which will be facilitated by the teacher to
formulate and evaluate explanations to the scientific questions based on the
collected evidence. If applicable, locate or make relevant assistaaieziahs
available in the GEOTHNK repository, and give directions for finding them.

Teaching Phase 4: Discussion

Note: This is a transitional phase on the borderline between the Visit and theiglbst
aS0GAz2ya 2F GKS 9RdzOl (take pldcd eitheridirikgéoot alted W5 A & O
0KS W@AAAGQZ 2N 020KX RSLISYRAYy3a 2y gKSGHKSN
RAIAGIE WSEKAOAGAQ A& ySOS&aalNEB 062N F¥St
LI NI AOdz I NY &8 G(GKS &0 PWRBYOSDELIAIKPIdA R2 i I ¢ IS
GKS WSEKAOAGQZ (2 NBAYTFT2NDS (KS tAy]l] 0SG5S
and the mental processing of the observed information by the students.

a
a

1 Explanation based on evidence:
Guide the teacher torpvide the correct explanation for the researched topic.
Describe ways and materials (resources already available in the GEOTHNK
repositoryor other) she/he can use to this end, and give directions for finding
them. If appropriate, integrate them into onpractical resource in the
appropriate format (e.g. a slides presentation).

1 Consider other explanations:
Guide the teacher to facilitate the student groups to evaluate their own
explanations in the light of alternative explanations, particularly those
reflecting scientific understanding. Describe ways and materials (resources
already available in the GEOTHNK repository or other) the teacher can use to
this end, and give directions for finding them. If appropriate, integrate them
into one practical resourcen the appropriate format (e.g. a slides
presentation).

Empowering spi@al thinking of students with visual impairment
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C) Postvisit
(Teaching Phase 4: Discussion)

Note: This is a transitional phase on the borderline between the Visit and thei§lbst
aSOiA2ya 2F (KS 9RdzOI A 2y ldftaketplade K grongofp L RS £
GKS WSEKAOAGQZ (2 NBAYF2NDS GGKS tfAy]l 06SiG6S¢
and the mental processing of the observed information by the students. However, if
necessary or preferred, it can also be organized astvigit activity leading into the

nextphas@ ¥ WwS Tt SO0A2y Qo

Teaching Phase 5: Reflection

1 Communicate explanation:
Guide the teacher to facilitate each student group to reflect on the previous
experiences and produce a report with its findimgyesenting and justifying its
proposed explanations to other groups and the teacher. Make available or
direct to materials (resources already available in the GEOTHNK repository, or
other) which the teacher can use to help the students familiarize theasselv
with and become effective in scientific writing.

Follow-up activities and materials

Describe and direct the user to any follaw activities or materi\als that can be used

G2 WdzIN® LI KS YIFAY WOAAAGQ SELISNASYOSd ¢KSa:
assessment and/or reminder materials (e.g. quizzes, games, otheirigselly tests),

KAyda F2NJ FAdzNIKSNJ F OGAGAGASarY ada3asSadarzya
Sustainable contact

Describe and direct the user to any existing possibilities for maingagantact with
the digital resource and its provider, or with other users of the same learning
experience.
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5.6. VISTE Implemented Scenarid®hase A

5.6.1. Title:a 9 F NI KQa wSf ASTE¢

| The Educational Pathway Pattern for a Pre -Structured Visit by the School

A) Introductory section and preparatory phase

This educational scenario aims at giving students with severe visual impairment an effective way to
understand the concept of landforms.

Title:d 9 NI KQa wSft ASTE
Short description:

Sighted children'$earning is constantly reinforced by what they see around them (colors, shapes,
objects in use at home, facial expressions, illustrations, digital images, animals, landscapes, skylines,
architecture, transport and so on). Children with a vision impairmmaay have greatly reduced
opportunities for incidental learning and the reinforcement of concepts and knowledge of the world
around them. Some children with impaired vision may have gaps in their general knowledge and in
their development of spatial, numial and scientific concepts.

In particular, understanding the division of a country into administrative regions is considered
difficult for visually impaired students and therefore teaching is a challenge.

Keywords:Spatial thinking, landforms, reliefisual impairments

Target audienceTeacher and students

Age range9-12

Context: The educational scenario is implemented in the school classroom.

Time required: The approximate time which is needed to realize the educational scenario is
estimated to 12 sessions of schobhsed work.

Technical requirementsEor the implementation of the educational scenario are requpedcnc,
tactile maps, piaf

| dzii K2 N & @&®thabltehdhBrdzy RY
Connection with the curriculum:

The presented educational scenafo2 Odza Sa 2y (GKS FoAf Ade&Thdl 2 dzy
educational program implements scientific elements from geography, history and maths.



Learning objectives:

Through this educational program, students become able to learn the difference betwesusvar
landforms, to locate them on the map atawlrecall their names.

Guidance for preparation:

For the indoor activities school teacher uses cnc machine to create various tactile maps and a piaf
machine to create sweflaper tactile maps.

B) Previsit
Teaching Phase 1: Question Eliciting Activities

1 Provoke curiosity:
Students, in their groups, freely observe the thidemensional map and record their
observations. They try to talk about different elements of the map. There is a need to use
specific, fomal terms.

1 Define questions from current knowledge:
In order to take advantage of the students' previous knowledge, a questionnaire is given.
Students are asked to answer the questions:

- What, in your opinion, is the relief of the Earth?
- Can younention 5 terms elements related to the relief?

- How do you think this variety of landforms was created?

Teaching Phase 2: Active Investigation

1 Propose preliminary explanations or hypotheses:
Geographic terms are given: mountain, hill, plain, rilake, peninsula, bay, island, cape,
strait, isthmus (in random order), as well as specific definitions and students are asked to
match them.

Then, students categorize terms by:
horizontal axis
vertical axis

1 Plan and conduct simple investigation:
Studentsuse the threedimensional map constructed with a cnc engine and try to find out
which landforms would fit together in a hypothetical "geomorphological” puzzle.



B) Visit
(Teaching Phase 2: Active Investigation)
Teaching Phase 3: Creation

1 Gather evidence from observation:
At this stage, students are given a tactile map of Greece on which the most important landforms are
marked. Students, in their groups, record the common features of each landform and use them to
create their own definitions.

Then a swelpaper tactile map is given on which only the contours (the coastline) are marked. The
students compare the two maps. Finally, they record which of the elements of the Earth's relief are
depicted on the second map and which are not.

Each goup communicates its observations.

Teaching Phase 4: Discussion

1 Explanation based on evidence:
Teacher uses the students' observations and integrates them into the scientifically correct
definitions for each geomorphological element. In addition, he u$es students'
observations on the second map (piawell paper) to define what is horizontal and vertical.

1 Consider other explanations:
There is a debate about the difference between strait and isthmus. They emphasize their
common features and clarifyaeh concept. They talk about anthropogenic and natural
environments.

C) Postvisit

(Teaching Phase 4: Discussion)
¢SFOKSNJ YR aidzRSyita RAaOdzaa Kz2g¢g fFyRT2N)¥a ¢S
same geomorphological elements exist boththe surface of the Earth and on the seabed.

1 Followup activities and materials
Students are looking for information of the most important geomorphological elements of Europe.
They write about the impact of each country's relief on the lives of ititzmds.
Sustainable contact
The educational program is presented to other teachers and is uploaded to the school webpage,
where educational material is presented.



562. ¢AGESY atflyyAy3d FyR O2yRdzOGAY3 | NPdzi §¢

| The Educational Pathway Pattern forRre-Structured Visit by the School

A) Introductory section and preparatory phase
Title:at € FyyAy3a yR O2yRdzOGAY 3 | NRdzi Sé

Short description:The following scenario aims at strengthening spatial thinking, mental mapping
and allocentric thinking of visually impaired students during O&M lessons through the use of
tactile maps

Keywords:visual impairment, plan (v.), routstreet, tactile map, cyt block, intersection
Target audienceO&M instructor and the student

Age range9+

Context:classroom, neighbourhood

Time required:Estimated duration is-% sessions (8 x 45 minutes)

Technical requirementstactile maps, tactile image maker (if avdla), augmented reality toolkit
(if available), toys [e.g. plastic construction games (lego)], Wikki Stix, plastic embossing film

I dzii K2 N & dhe@duéhticBatizgeiRario was prepared by an O&M instructor
Connection with the curriculum:

Although thisscenario is created for O&M purposes, it also has a-@asiular approach
especially with Language, Math and Geography

Learning objectives:

- the student will be able to follow a route using a tactile map

- the student will learn to plan and conduct@ute with the help of the instructor

- the student will learn to compare and relate two or more different points on the map in terms of
distance

- the student will be able to demonstrate the representation of a route on a map using yarn with
wax (e.g. Wikki Stix)

- the student will be able to verbalize and write down a route using the proper vocabulary

Guidance for preparation:

A The O&M instructohas to check whether the student has sufficient knowledge of basic
directional and positional concepts (e.g. up/down, left/right, top/bottom, next to,
parallel/perpendicular, straight ahead, toward, etc.) and if not to reinforce them.

A Also, the student:

- must be able to use sighted guide techniques at outdoor settiifigsntly,



- must have a sufficient level in white cane techniques,
- has basic knowledge of crossing streets
- and has a basic knowledge of what a tactile map is.
A Then the instructor chooses the appropriate technical requirements for the student.

B) Previsit

Teaching Phase 1: Question Eliciting Activities

1 Provoke curiosity:
The instructor chooses the appropriate technical requirements and provides a tagile m

of the school's neighborhood, as simple as possidele by, either, simple materials

or made by a tactile image maker

Yarn with wax and plastic embossing film would be helpful in order for the student to
participate more actively

(yarn withwax)



(plastic embossing film)

If the student is capable, other material, more elaborated, can be used such as an
augmented reality toolkit so as to incorporate auditory information on the map and make it
more fun for the student

1 Define questiondrom current knowledge:

At the beginning the instructor uses a place close to the school (preferably one that they
KIS It NSFRe QGAAAGSR 0ST2NBU YR aAyuSNBad
shop, playground etc) and gives verbally the rdotéhe student.

Teaching Phase 2: Active Investigation

1 Propose preliminary explanations or hypotheses:
Memory plays a crucial role in orientation and spatial thinking in general. The child who is
blind needs techniques and structured remembering okgfae in order to externalize
spatial representations. So back at school the instructor provides to the student the tactile
map of the area and together they follow step by step the previous route.



This is a good time for the instructor to check whetherstudent has started creating the

mental map of the route making questions like:

-2 KSNBE R2 @2dz KIFIgS G2 GdaNy (2 6KSy @2dz IS
aG2NBKE 2N

-G2 KSy @2dz 3S0 2dzi 2F GKS 3INPtoEmbbssinglild NS & K ¢
they can together create the line of the route, so as the student will have a better
understanding of the turns they have made.

1 Plan and conduct simple investigation:
The instructor can then introducenaw point of interest on the map.

It is useful, at this stage, to use thehool as the main point of referenae several routes so
as later the student will be able to compare different points of interest in connection to the
school (point of reference) tarms of distance.

The instructor puts enark on the map for the school (point of reference) and a different mark
for the point of interest. He can then ask the student to find a route connecting the two points
and try to describe it in details.

TS a0dzRSyd KIFa G2 aONBIGSE 06AGK KSNI FAYISNE
names, mentioning how many times she has to cross and what kind of turns she will do

B) Visit
Teaching Phase 3: Creation

1 Gather evidence from observation:
At a next stage the student (with verbal and tactual support by the instructor) can use yarn
with wax (e.g. Wikki Stix) on the tactile map in order to create a tactile line of the. route



If an augmented reality toolkit is available the instructor ee® it so as to incorporate
auditory information and give the opportunity to the student to elaborate her spatial thinking

through an original and amusing way.
He can also use recorded city sounds of traffic for the same reason

(https://www.soundsnap.contags/traffic?page=22). If there is enough time they could
work on more than one route.

Teaching Phase 4: Discussion

1 Explanation based on evidence:
Subsequently the student can start the demonstration of the new route. She can have the

tactile map with her so as to check whether she follows the route correctly and to make the
properadjustments if not. The student can use either the white cane tegbmg in case
of a slow walker, sighted guide techniques.



1 Consider other explanations:
Since the basic spatial concepts (left, right, front, behind, etc.) have been used and

comprehended in depth by the student, the instructor can now introduce the cardinal
directions which is somethirmermanentand will help the student travel easier ireth

future. This is an advanced skill, so the instructor can give only the basic information such
as the names, how the cardinal directions are related to each other and how they are used
(e.g. on the tactile map they already are using or on a geographigg).m

C) Postvisit
Teaching Phase 5: Reflection

1 Communicate explanation:
The instructor can ask the student to write down in details the route they have been
working in form of a letter to a friend. This will give the chance to the instrucevatuate
whether the student has developed, at this stage, a level of mental mapping and spatial
thinking



9 Follow-up activities and materials
In order for the instructor to have a follewp, he can ask the student to play a game with him.

They willneed to use the tactile map of the neighborhood of the school and directions, but now
the student will be the one that will give directions to the instructor to trail a new route on the
map. The student, in this case, has to choose a different pointeverefe than the school and

give to the instructor, either verbally or written, the new route

Sustainable contact
O&M instructors

Maria Plastira
O&M and ADL InstructerSociologist



5.6.3. Title: Pet Detective; strategic problem solving and planning gdore3?- 6" grade

The Educational Pathway Pattern for a Structured Lesson Plan by the SESBA Using VISTE
Toolkit

A) Introductory section and preparatory phase

This educational pattern aims at problem solving through logical reasoning process for children
with VI (blindness or low vision). Using spatial thinking cues and elements it enhances the ability to
combine multiple cognitive processes to recognizegpast, draw conclusions and make decisions.

Title:
Pet Detectiveg strategic problem solving and planning game {6 8" grade
Short description:

When interacting physically with the outside world, the child with VI must acquire motor, cognitive
andtactile exploration skillsThis educational material gives the opportunitydonscious repetition

of motor activities; listening and performing a kinaesthetic / tactile activity; challengizgning

skills (the ability to think ahead, evaluate options, and choose the best course of action)

Keywords:

VI, spatial thinking, problem solving, logical reasoning, planning

Target audience:

The Occupational Therapist / Ergotherapist and students

Agerange:9-15

Context:A classroom, an OT center or independently.

Time required:45 min withgradually reduced time

Technical requirementsmap route, pet models, home models, VISTE toolkit
I dzii K2 NR & @tcOphtBraPTdeyapist/Ergotherapist

Connectio with the curriculum:

Pet Detective combines multiple cognitive processes to recognize route patterns, draw conclusions
and make decisionghildren with VI are delayed in developing a Euclidean understanding of space,
or they are delayed in developinguaitary, integrated model of the environment, and thus spatial
organization develops slowly. However, spatial information can be derived from hearing, touch and
movement and also a child with VI therefore has the potential to acquire concepts and
represenations of the spatial domain equivalent to those of sighted children.



As prerequisite knowledge it important for the child with VI to have adequate proprioceptive
sensation arising in sensory receptors in the muscles and joints. In passive togbtiidhs the
recipient and in active touch the child is the source of the movement. The development of the tactile
sense is critical when children with VI are learning to read Braille or tactile graphics using spatial
thinking notions.

Learning objectives:

VI together with training of tactile acuity and skills indeed leads to improved tactile skills on a
broader scale. Improvement of spatial thinking perceptual skills needs systematic training; it
improves sensitivity and accompanying changes in comegaesentations. Fine motor skills like
directed reaching, wrist rotation, grasping, and pushing an object are essential for learning Braille,
tactile graphics and map reading, as well as for keyboard technology and O&M skills.

Guidance for preparation:

The OT/Ergotherapist designs the spatial thinking map routes of pets and houses that the child with
VI has to follow in order to create a mental map by listening to specific spatial directions from the
VISTE toolkit. The OT/Ergotherapist also prepares faslke child giving starting and end points

for spatial thinking notions.

B) Previsit
Teaching Phase 1: Question Eliciting Activities

1 Provoke curiosity:
In order to get the students interested in learning how to follow spatial thinking directions by
the VISTE toolkit, the OT/Ergotherapist offers a preliminary revise of the main spatial thinking
notions.

Define questions from current knowledge:

The followng questions can be answered both verbally or non verbally.

Which pet or house is the furthest / nearest one?
Which one comes next?
Which route is the furthest / nearest one?
Which pet has to be delivered first/second/third/fourth/last?
(Questions aré RIFELIWGI SR FNRBY K SerliaSRedsoningafd| SpatiahAwiarene<® gxam
.2y R MMbBED
Teaching Phase 2: Active Investigation

1 Propose preliminary explanations or hypotheses:

During the provoke of curiosity the OT has already given the prelimingoanations or
hypotheses. The next step is the assessment procedltlie maximunspatial reasoningbility
gAOK (GKS OKAfRQ&a 20SNIff Itisla Npical® prédfined I8vgl ofl y R


http://www.jobtestprep.net/affiliates/traffic.php?id=23&tid1=wikijob&tid2=spatial-reasoning&url=https://bit.ly/1yMVXJN

ability that the child with VI will need to demonstrate in order to continue with the
implementation process.

1 Plan and conduct simple investigation:

1. Encourage active, physical exploration of the real world

Children with VI need raw data. They need to feel tactile routes first, and explore objects and
routes handson. Children with superior mental rotation abilities are the ones who spend
more time handling and investigating routes.

2. Seize everyday opportunities for spatial thinking and spatial talk

Words that will help children with VI reason about spatial thinking propertiesplike,
under, right, left, straight, straight ahead, turn, up, doviognt and curvy.Common sense
suggests that children who learn such terms are more likely to use themtay talk, and

that will help them tap into the power of verbal explanation and motor exploration. Studies
show thatchildren learn concepts better when thee @asked to explaiwhat they discover

to other people.

3. Provide kids with tools for building structures, and boost enthusiasm by getting involved

yourself

An array of evidence suggests that children with VI develop better spatial thinking skills when
they learn with 3D materials.

4. Introduce exploration games that challenge children to "match the route"

Research hints that a particular formgifuctured 3D gameanay be especially valuable. This

is when children with VI are shown the "blueprints” for a map navigation and given a set of
objects and directions to explore it. "Matde-route” exploration games may be helpful, in
part, because thegtimulate spatial talk and navigation.

5. Encourage children to use and create spatial maps

Children with VI can handle more complex spatial maps, and they benefit from structured
mapping activities, especially ones that require theraxplaintheir choces.

6. Encourage kids to use gestures when solving spatial problems

Experiments demonstrate that adults and children solve planning problems more readily when they
are allowed to gesture.

B) Visit
(Teaching Phase 2: Active Investigation)

G! OlLy@SadAalrGA2ye Gl 1Sa LIIFOS& (KNPdOmpRaess (KS


http://www.parentingscience.com/kids-learn-math-and-science.html
http://www.parentingscience.com/Lego-bricks-construction-toys-and-STEM-skills.html

Teaching Phase 3: Creation

1 Gather evidence from observation:
Pet Detective deals wittnding the shortest route to pick up lost pets and return them to
their homes. The&T/Ergotherapist marks a beginning position on the game and gives a set
of directions. The child has to find ttie shortest route to pick up lost pets and return them
to their homes before running out of fuel following the directions of th@ & t8olkit Each
dot on the route corresponds to one litre of fuel. Each game level corresponds to a specific
fuel amount. The car may pick up to four pets.

LEVEL 1 LEVEL 2

LEVEL 3 LEVEL 4




LEVEL 5 LEVEL 6




LEVEL 10

Teaching Phase 4: Discussion

5Aa0dzaaArzy (G221 LXIOS SAGKSNI RdAdzZNAy3I 2N FFidS
OT/Ergotherapist considers that the use of alternative orders is necessary (or feasible) at this stage.
Ideally, Discussion, and particularly the step of Explandiased on evidence, reinforced the link
between the physical experience of using the resource and the mental processing of the observed
information by the child with VI.

1 Explanation based on evidence:

Pet Detective feels thematically relevantglanning in real life. It is a game around errands,
and the most efficient order in which to do them, since that sort of planning is something
people do every day. The child gaoover after a series of mistakes. After a bad run in a game,
it's easy to gerattled. Children can learn to stop, reset, and continue on. Also, they make use of
the stuff they aren't aware they know. Children supply s@dond solutions that turn out to be

the right ones. The games teach children to trust themselves, trustitiséincts.

1 Consider other explanations:



Pet Detective is based on factorial functions, where each pet is a fattermighest level

asks the child to return 11 pets to their homes. This means there are 11 possible routes the
child can take in this levand its job is to find the shortest. With that many possible routes
the child can never find the shortest one without planning spatially.

C) Postvisit

(Teaching Phase 4: Discussion)

Perceptual abilities and underlying brain mechanisms racglified by experience in utilizing
different modalities. Following sensory deprivation, children with VI learn to utilize more effectively
other available sources of sensory information, for example, auditory and tactile by the VI. This
results from heavyeliance on these sensory modalities, thorough practice in using them and
changes in neuronal networks normally devoted to the lost senses. The tactile sense of the child with
VI partially compensates for near vision and the auditory sense for distanae. vi

Teaching Phase 5: Reflection

1 Communicate explanation:

Young children with VI have difficulties in developing cognitive maps and in tasks that
require comparisons between modalities because they lack a general framework for fitting
in sensory informatiorChildren are the main actors in this game, and the{gS Q& y I NNJ
is evident from the art, with each pet corresponding to a house and the fuel monitor
evincing the need for efficienciPet Detective develops cognitive spatial thinking maps
based on tactile, kinaesthetic, and auditory informati®his capcity for cognitive mapping
develops more slowly than in the sighted person, but the product is not necessarily inferior
to or less efficient than that based primarily on visual input. It is important to prompt children
who are blind to organize spatiaffarmation by different coding strategies which differ from
visual experiences. The lack of vision and the resulting difference in the quality of experience
of space lead these children to approach a task by using strategies different from those of
sightedchildren. The lack of vision is not a hindrance for images, but visual experiences make
it possible to manipulate imageéccording to these specific spatial tasks, children with VI
have the potential of achieving the same level of efficiency as sighigekss It is important
to try to find and train a variety of strategies.

Follow-up activities and materials For further practiceit would be important to determine how
children with VI who could improve their perception of space in a multisensorynaayosv they

could develop useful cognitive resources to structure an unfamiliar environRetribetective was
designed for children, but there are many adults who also want to learn to read tactile maps. They
need their own, age appropriate learning pragrme. Besides children with VI, there are other
groups, who can benefit this program. A recent study about the vision problems among the children
with physical disabilities revealed problems in their functional vision and showed several difficulties
when they try to and to orientate in the unfamiliar environment. It is worth of an experiment whether
the children with different disabilities can learn better to control unfamiliar environment by learning
map reading through a systematic programme



Sustainablecontact
This activity was presented in:

f at N22SO0 +Lé¢ OGN AYAY IN7-23Adghshk B150i8windon, gitdd, LI |
Kingdom The course aimed to give confidence to those developing international activities
under the Erasmus + programme the fidence and skills to engage VI and Blind young
people into their future projects. Also the aim of the training course was to increase the
opportunities available for blind and VI young people in the realm of internationgbmoral
education projects.

For further details please contact Ms Mary Stylidi, OT/Ergotherapist in the followmgile

addressmarystilidi@yahoo.gr

A A w oA

| The Educational Pathway Pattern for a Pre -Structured Visit by the School

A) Introductory section and preparatory phase

This educational scenario aims at giving students with severe visual impairment an effective way to
understand thedivision of a country into administrative regions

Title:dt NBEF S ONEBNEDS ¢2 F
Short description:

Sighted children's learning is constantly reinforced by what they see around them (colors, shapes,
objects in use at home, facial expressions, illustrations, digital images, animals, landscapes, skylines,
architecture, transportand so on). Children with a vision impairment may have greatly reduced
opportunities for incidental learning and the reinforcement of concepts and knowledge of the world
around them. Some children with impaired vision may have gaps in their general kganded in

their development of spatial, numerical and scientific concepts.

In particular, understanding the division of a country into administrative regions is considered
difficult for visually impaired students and therefore teaching is a challenge.

Keywords:Spatial thinking, prefectures, regions, visual impairments, Greece
Target audienceTeacher and students

Age range9-12

Context: The educational scenario is implemented in the school classroom.

Time required: The approximate time which is needénl realize the educational scenario is
estimated to 12 sessions of schebased work.


mailto:marystilidi@yahoo.gr

Technical requirementskor the implementation of the educational scenario are requipegdcnc,
tactile maps, piaf

I dzii K2 N a &SthabltehthBrdzy RY
Connection wih the curriculum:

The presented educational scenario focuses on the ability to understamivibi®on of a country
into administrative regionsThe educational program implements scientific elements from
geography, history and maths.

Learning objectives:

Through this educational program, students become able to recall the prefectures of Greece, to
locate them on the map ant recall their capitals.

Guidance for preparation:

For the indoor activities school teacher uses cnc machine to create a magaptiaf Breece and
piaf machine to create swatlaper tactile maps

B) Previsit
Teaching Phase 1: Question Eliciting Activities

1 Provoke curiosity:
Teacher asks students to watch a forecast on YouTube about weather in different prefectures
of Greece

1 Definequestions from current knowledge:
Students are encouraged to make assumptions about their remarks. In order to help them
teacher poses questions. For example:

- What are the prefectures?
- Why is Greece divided into prefectures?

- What other prefectures hawou heard?

Teaching Phase 2: Active Investigation

1 Propose preliminary explanations or hypotheses:
The list of the prefectures of Greece as well as the geographical districts is given to students.
Students are asked to match them.
Additionally, they agmpt to fit on a magnetic map (manufactured with a cnc machine)
three-dimensional magnetic pieces and labels (braille and magnified) with prefecture names.
1 Plan and conduct simple investigation:
Students in their groups are searching on the Internet for information about the prefectures.
Particular viewers collect photos of prefectures and print them on swell paper. Then adjust
them (pencil strokes) in order to create the appropriate relief usiagiaf machine.



B) Visit
(Teaching Phase 2: Active Investigation)
Teaching Phase 3: Creation

1 Gather evidence from observation:
Students compare and match the magnetic pieces with the images that they have already collected
and adapted. Then they loalp on the map to find the right spot on which each magnetic piece will
be placed. They place all the pieces.

Teaching Phase 4: Discussion

1 Explanation based on evidence:
Students orientate themselves on the map and using the toolkit they can hear theoiame
each prefecture. Then they read the label that they have already placed during a previous
activity and either confirm or update their choice.

1 Consider other explanations:
Teacher and students talk about largest cities and students realize thatithene in every
prefecture. This is the capital city. Then they match the cities with the prefectures.

C) Postvisit
(Teaching Phase 4: Discussion)

Teacher and students are looking for historical data aleeitlivision of Greece into administrative
regions They discover the causes that led to this division.

1 Followup activities and materials
Students browse the web for information on administrative divisions in other European countries.
Sustainable contact

The educational program is presented to extheachers and is uploaded to the school webpage,
where educational material is presented.
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| The Educational Pathway Pattern for a P&tructured Visit by the School

A) rl t N h J U h © (ll‘ n
Educational Scenario

Theeducational activities in the presented educational scenario aim to introduce students to the
following spatial concepts: earth, satellite, scale, rotation, sphere orbit, system, distance, size,
space, interaction

TitleY a¢KS az2tl N aeaiasSye

Short descriptim: Through the implementation of the presented educational scenario students will
discover the solar system structure and the planets and satellites it consists of. Students will have
the opportunity to compare the planets according to their characterss{gize, distance from the

sun, color).

Key words:earth, sun, planets, satellite, scale, rotation, orbit, system, distance, size, space, system,
interaction

Target audienceteacher with students
Age range12-15 years old

Time required The approximateime needed to implement the educational scenario is estimated
to 2 sessions of schebhsed work.

Context: The educational scenario is implemented in the school classroom

I dzii K2 N a dhe@duéhticBatizgeiRario was prepared by school teachers.
Techncal requirements:Theimplementation of the educational scenario requires:
A 3d model of the solar system

A tactile map of the solar system in scale
A braille typewriter
A ruler
A source of heat
Connection with the curriculum:
The presented educational scenario is related scientifically to the subjects of geography, maths,
literature, history, arts, and music.
Learning objectives:
Through this educational program the students actively learn, encode and discover:
1 The structure d6the solar system
1 The planets and satellites it consists of
1 Where earth is located in our solar system
T ¢KS LXIyStaQ 2NBbAGIE Y2(0A2Yy
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1 The satellite of earth
1 The difference between the planets

Guidance for preparation:

The schobteacher prepares a 3d model and a tactile map of our solar system.
B) Pre-visit
Teaching Phase 1: Question Eliciting Activities

1 Provoke curiosity:
Prompted by the discussion about the sun and the earth and their interconnected motion
and orbits, thel S OKSNJ Aa | daSaaAay3d GKS aiddRRSyidaQ O
system. The teacher asks the students to identify the earth in the presented 3d model of
the solar system.

1 Define questions from current knowledge:
The students are asked to name all #@ar planets they already know from the solar system
FYR AY LINIftSt GKS GSIFOKSNJARSYGATASAE (KS
of sun and earth and its relation to night and day.

Teaching Phase 2: Active Investigation

1 Propose preliminay explanations or hypotheses:
The solar system tactile map is presented to the students and they are encouraged to
RS&AONAROGS GKS az2ftl N a2aidsSyz YI{1S GKSAN KeéLJ:
from earth and sun and their motion.

1 Plan and caduct simple investigation:
The studentsunder the guidance of their teachetonstruct a 3d model of our solar system
and comment on the classification of the planets compared to their size and their distance
from sun and earth.

B) Visit

(Teaching Phas2: Active Investigation)
(Teaching Phase 2: Active Investigation)

Teaching Phase 3: Creation

1 Gather evidence from observation:
The students represent through role playing the solar system. Sun is represent by the source
of heat and the students movaround it emulating the planets orbits.
Teaching Phase 4: Discussion

1 Explanation based on evidence:
A tactile map in scale of the solar system is created and students are asked to measure the
planets distance on the model, and then calculate their iRl & i Yy OS 3IA GBSy
scale. Then they try to understand the motion of the planets around the sun.



Consider other explanations:

In parallel with the spatial concept of distance, are also introduced the concept of time and
light using the concepof eclipses

C) Postvisit

Teaching Phase 5: Reflection
1 Communicate explanation:

Through the implementation of the presented educational scenario, students are
encouraged to actively discover the planets of the solar system and classify them according
to their special characteristics.

1 Follow-up activities and materials

Activities referred to the satellites of the different planets and to space missions.

Document completed by: Maria Zeza

Implementation photos
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The Educational Pathway Pattern for a P&#ructured Visit by the School
A) Introductory section and preparatory phase

The educational scenario with the titlé:¢ KS GAf G 2F 9F NI KYa AYFIAAY!I
a S| & a@infsatgiving chances ttuslents with visual impairments to be able tdevelop and
elaborate their spatial thinking, working on 3D models, regardihg Earth's rotation on its

axis andthe revolution of the earth around the Sun in a counterclockwise position. The above
scenario will enable students toget the appropriate knowledge, attitudes and skills to
understand the cause for the changing of the seasons.

Title:

Shortdescription
Theeducationalscenariogivessomeideasand explanationgn order visually impairegtudents
to developandelaboratetheir spatialthinking We will focuson:

How the Earth rotates (counterclockwise) on its axis every day.

The tilt of the Eartfs imaginary axis which is the primary cause for the changing of the

seasons.

1 Furthermore, students during guided practice will understand what are the solstices and the
equinoxes.

Keywords:

U Earth

Sun

tilt,

equinoxes,

solstices,

rotation andrevolution of the Earth

season

1
1

et ent I e et B o A et B e

Target audience:
Teachers

Age range:
Up to 1215

Context:
The educational scenario is implemented in the school classroom. Also it includes a physical visit
to Eugenides FountatiogPlanitarium.

Time required:
The approximate time needed to implement the educational scenario is estimated to 3 sessions
of schoolbased work and science Hidased work.



Technical requirements:

For the implementation of the educational scenario we need: thdeeensionalresoure
materialsshowing:

U the Earth as part of Solar System

U the axis of the Earth

U rotation of the Earth and revolution of the Earth

U tactile images and digital resources

Author@background
The educational scenario was prepared by George Christofillakis.
Connection with the curriculum

The above educational material includes many interdisciplinary connections in order to support
many subject areas such as: Science, Geography, Literature, Hisathematics, Music and
Technology.

Learning objectives:
Teacher presents the concept of the Earth rotating on its axis and revolving around the Sun,
using a 3D model, which has been created in the science lab.
So, after the implementation of the scenario, students with visual impairments will be able:
1 to demamstrate the rotation and revolution of the Earth around the Sun
1 to understand that the tilt of the Earfls imaginary axis is the primary cause for the changing
of the seasons
1 to relate the four seasons of the year with the equinoxes and the solstices.
Guidancefor preparation
Teacher works as facilitator in order to motivate visually impaired students to familiarize
themselves with spatial concepts e.g. Earth, Sun, tilt etc. With his guidance and assistance
students touch and observe the 3D model whichgp@y G4 GKS 9F NIKQa AYl
revolution around the Sun.
B) Pre-visit
TeachingPhasel: QuestionElicitingActivities
Provoke curiosity:

Resent research has shown that students of this age believe incorrectly that the seasons
change becausef variations in the distance between Earth and the Sun.
Teacherhaving in mind this misconception asks students to brainstorm what do they know
abouthow and why does the Earth move. Also, how is the Sun related to the movements of
the Earth. In this wayteacher reinforces students to share their prior knowledge as a whole
class regarding the above questions.

1 Definequestionsfrom current knowledge

In order teacher to find out studentsprior knowledge, he asks them to take few minutes to
write their regonses to the following questions:

U & 2KAOK Aa e2dzNJ FlF g2dzNAGS aStkazy 2F GKS @S



U a 2KFG aSlhazy R2 LIS2LX S 6K2 |INBE fAQAYy3 AY
gAGK dza¢ K

G 2KFG ¢2dzf R KIFLIWISY AT S SINIK RARYU(d N
Gl 2¢g f2y3 R2Sa SIOK asSlrazy 2F GKS &@SIFNIfl a
& 55a0NRO6S (KS OKIy3dSa ¢6KAOK 200dz2NJ Ay GKS
G 2KFEG A& GKS LINAYEFNEB OFdzaS F2NJ 0KS OKIy3aA
Teacher encourages vi students to elaborate their spatial concepts hiydat touch and
examinethe three-dimensional model showing the Earth and its revolution around the Sun.
Students realize thathe Earth does not rotate with its axis vertically. The Earth's axis is
actually tilted approximately 23 degrees and for that reas we have the changing of the
seasons.
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Plane of
the Ecliptic

Axis of Rotation

TeachingPhase2: Active Investigation
1 Propose preliminary explanations or hypotheses:

Students are directed by the teacher to participate in an active investigation. In a central location
of the classroonthey place a light on a table. This lamp represents the Sun. A student in a
distance about one meter away from the light is holding the globe tilted at approximately 23.5
degrees and rotates it around its axis and at the same time revolves it around theaShe
walks in a counterclockwise direction. The student has as a guide a rope which is stuck on the
floor of the class. It is essential to mention that the student will not change the orientation of
the axis while orbiting the model Sun. Teacher enages students to observe carefully and
point out changes in how the globe is illuminated by the lamp at different locations in its orbit.
Furthermore, he asks students to identify the positions in the orbit which represent each of the
four seasons of thearthern hemisphere and to mark the classroom floor with the dates of the
spring and fall equinoxes and the summer and winter solstices.



Plan and conduct simple investigation:

Teacher facilitates vi students by giving therthreedimensional model (resource already
availablein the school classroom/lab A K2 gAy 3 91 NI KQA NB @2t dziAzy
365 days and six hours. He asks students to observe the vertical incidence of theaysron

the surface of the hemphere, which is on the side of the Sun. This hemisphere has summertime
and receives more amount of light and heat than the other hemisphere, which receives less
amount of light and heat. That happens because the Stays fall sideways on this hemispbe
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C) Visit

Teaching Phase 2: Active Investigation

Students will be directed to access the following internet websites:
https://www.youtube.com/watch?v=vDgUmTqg4a2Q

https://www.youtube.com/watch?v=cDed5eXmngE
https://www.youtube.com/watch?v=PggqOLThW70A

in order to listen from an expert the process of two movements of the Earth. They will
understand that the tilt of the Earfls imaginary axis is the primary cause for the changing of the
seasons. From the narration they will be informed about the spring and fall equinoxes and the
summer and winter solstices.



https://www.youtube.com/watch?v=vDgUmTq4a2Q
https://www.youtube.com/watch?v=vDgUmTq4a2Q
https://www.youtube.com/watch?v=cDed5eXmngE
https://www.youtube.com/watch?v=Pgq0LThW7QA

TeachingPhase3: Creation

Teacher tries to built to his vi students a greater understanding ofetlm¢h's axis which is
actually tilted approximately 23 degrees. For that reason he directs students to puncture an
orange with a pencil ag is shown in the model beneath:

The Tilt of Earth
23.5°

{ g
S

Source: hitp:/ick12 org

Furthermore, students observe and play with the 3D model which has been created in the
sciencelab and represents the Earth revolving around the Sun. With this activity student will
improve their concepts and skill developed in the scenario regarding the changing of the
seasons.

Gatherevidencefrom observation

At this phase teacher provides vi students with an opportunity to collect evidence under his
JdzA RFYyOS G2 FRRNBaa G K Sdiffsrénf 3e@diok the2Earth.iSkudentd dzy Q
work on the following threadimensional model in order to elaborate their knowledge by their
observation regarding the spring and fall equinoxes and the summer and winter solstices.



Equinox
March 20
Northern hemisphere spring
, Southern hemisphere autumn

Solstice
June 21
Northern hemisphere summer
Southern hemisphere winter -

» ¥ ¢

Solstice
December 21
Northern hemisphere winter
Southérn hemisphere summer

Equinox
September 22
Northern hemisphere autumn
Southern hemisphere spring

Earth's Climate: Past and Future, Second Edition
© 2008 W.H.Freeman and Company

Teaching Phase 4: Discussi

Explanation based on evidence

At this teaching phase VI students could discuss how the Earth rotates (counterclockwise) on
its imaginary axis every day and this action actually creates night and day for us. Also its
rotation is on a tilt of 23.5 degre®. This tilt creates the four seasons.

Considerother explanations

Students will be directed to access the following internet website:

https://www.youtube.com/watch?v=rnxdvWF8Mp4

in order to listen to myths related with the changing of the seasons. Particularly, they will get
information regarding the myth of Persephone, the myth of Alcyone and some other myths from
Greek mythology.

D) Post Visit
Teaching Phase 5: Reflection
Communicate explanation

Students will be directed to access the following internet website:

https://e -geografia.eduportal.gr/geest/qstd05 epoxes why/indexhtml
https://www.youtube.com/watch?v=WLRA87TKXLM

in order to focus to the following points:

the spring and fall equinoxes and the summer and winter solstices.

Afterwards, studentsvill work on the 3D model and with the teachgmguidance will be able to
explain and describe what is happening on that equinoxes and solstices.


https://www.youtube.com/watch?v=rnxdvWF8Mp4
https://e-geografia.eduportal.gr/geo-st/gstd05_epoxes_why/index.html
https://www.youtube.com/watch?v=WLRA87TKXLM

Followgup activities and materials

U A visit is organized by the school to visit the Planitarium of Atlqdfisgenidou Foundation.

U Students are asked to complete the following gaps by adding jobs of people who are living
in Greece during the time of Summer, Spring, Autumn and Winter.

1. ! dziidzYyY KI NBSaildSNE XXXXXXDD XX XXX
2. 2 Ay i SNY A1 AAPKKXXXXXXHDX XX XXX

3. {LINAYy3Y L 26Ay3x XXX XXXX X XX XXX
4. { dZYYSNY & g6AYYAy3aA: XXX XXX XXXXXDD

U Students will be directed to access the following internet website:

https://www.youtube.com/watch?v=GRxofEmo3HA

AY 2NRSN) (2 fAa0GSy GKS YdzAAO LIASOSY a¥F2dzNJ &

of classic music. Then they will be asked to describe their feelings while listening the music.

U Also, students carelate the music pieces with the relevant season of the year. After that
they will realize that the melody of the musical instruments could reflect sounds of nature
which are related with every single season of the year.

U After the implementation of the abee educational scenario, a questionnaire can be a
powerful tool in order to assess students learning regarding spatial perspectives of this
lesson. In this way teacher could be able to identify specific areas of interventions, to detect
problems in ordera achieve the desirable goals.

e.g. Some questions could be the following:

Questionnaire

1. What is the primary cause for the changing of the seasons?

5. the revolution of the Earth around the Sun and her distance from the Sun

W the rotationof the Earth on its imaginary axis and the vertical incidence of thésSagps

C. the revolution of the Earth around the Sun and the lateral incidence of the 8ays

D. the revolution of the Earth around the Sun and the tilt of its imaginary axis.

. When the northern hemisphere is turned to the Sun, what season does this hemisphere has?

3. winter

W spring

C. summer

D. autumn

3. On the northern hemisphere the spring equinox occurs chdMarch. At the same time

on the southern hemisphere starts the season of:

3. summer

W spring

C. winter

D. autumn

4. During the winter solstice (21 December) the Sus rays fall laterally on the:

3. northern hemisphere

W southern hemishere

C.eastern hemisphere

D. western hemisphere

Sustainable contact:

The educational program is presented to other teachers and it is uploaded to the school

webpage where educational material is presented. Also it is available in the GEOTHNK

repository.



https://www.youtube.com/watch?v=GRxofEmo3HA

5.6.7. Title:dTrain of Spatial Thoughg Divided Attention for'8 673 NJ RS ¢

The Educational Pathway Pattern for a Pre -Structured Lesson Plan by SESBA Using the
VISTE Toolkit

A) Introductory section and preparatory phase

This educational pattern aims at Divided Attention through logical reasoning process for children
with VI (blindness or low vision). Divided Attention refers to the ability to simultaneously respond to
multiple tasks or task demands using spatial thinldogs and elements that enhance the ability to

combine multiple cognitive processes to recognize patterns, draw conclusions and make decisions.

Title:
Train of Spatial Thought Divided Attention for '3- 6" grade
Short description:

When interacting phyisally with the outside world, the child with VI must acquire motor and tactile
exploration skillsThis educational material gives the opportunity ¢onscious repetition of motor
activities; listening and performing a kinaesthetic / tactile activityd ptanning factorial functions
efficiently.

Keywords:

VI, spatial thinking, divided attention, planning

Target audience:

The Occupational Therapist / Ergotherapist and students

Age range9-15

Context:A classroom, an OT center or independently.

Time required:45 min withgradually reduced time

Technical requirementsmap rout, train models, train station models, VISTE toolkit
I dzii K2 N & @tcOphtBridPTdeyaplst/Ergotherapist

Connection with the curriculum:

Train of Spatial Thought combines multiple cognitive processes to recognize direction patterns, draw
spatial conclusions and make planning decisidgmgldren with VI are delayed in developing a
Euclidean understanding of space, or they are delayed inajemg a unitary, integrated model of

the environment, and thus spatial organization develops slowly. However, spatial information can
be derived from hearing, touch and movement and also a child with VI therefore has the potential
to acquire concepts andepresentations of the spatial domain equivalent to those of sighted
children.



As prerequisite knowledge it important for the child with VI to have adequate proprioceptive
sensation arising in sensory receptors in the muscles and joints. In paashethe child is the
recipient and in active touch the child is the source of the movement. The development of the tactile
sense is critical when children with VI are learning to read Braille or tactile graphics using spatial
thinking notions.

Learning olpectives:

VI together with training of tactile acuity and skills indeed leads to improved tactile skills on a
ONBI RSN a0t S®Q LYLINRGSYSyid 2F aLl GdAalft GKAY]
improves sensitivity and accompanying changesartical representations. Fine motor skills like

directed reaching, wrist rotation, grasping, and pushing an object are essential for learning Braille,
tactile graphics and map reading, as well as for keyboard technology and O&M skills.

Guidance formpreparation:

The OT/Ergotherapist designs the spatial thinking map routes of trains and train stations that the
child with VI has to follow in order to create a mental map by listening to specific directions from the
VISTE toolkit. The OT/Ergotherapisbaisepares tasks for the child giving starting and end points
for spatial thinking notions.

B) Previsit
Teaching Phase 1: Question Eliciting Activities

1 Provoke curiosity:
In order to get the students interested in learning how to follow spatial thinking directions
the OT/Ergotherapist offers a preliminary revise of the main spatial thinking notions.

Define questions from current knowledge:

The following questions can baswered both verbally or non verbally.

Which train station is the furthest / nearest one?
Which train is previous / comes next?
Which train or train station is on the right / left/ upwards/ downwards?
Which train completes the first pair in the same veaythe first train?
ovdzSaiazya I NB | RI LIS RerfaN@easoningedd Spadidt Awarerdss pxam m M
. 2YR MMbBED
Teaching Phase 2: Active Investigation

1 Propose preliminary explanations or hypotheses:

During the provoke of curiosity the ks already given the preliminary explanations or
hypotheses. The next step is the assessment proceditlie maximunspatial reasoningbility
gAOK (GKS OKAfRQ&a 20SNIff Itisla Npical® prédfined I8vgl ofl y R


http://www.jobtestprep.net/affiliates/traffic.php?id=23&tid1=wikijob&tid2=spatial-reasoning&url=https://bit.ly/1yMVXJN

ability that the child with VI will need to demonstrate in order to continue with the
implementation process.

1 Plan and conduct simple investigation:

1. Encourage active, physical exploration of the real world

Children with VI need raw data. They need to feel tactile routes first, and explore objects and
routes handson. Children with superior mental rotation abilities are the ones who spend
more time handling and investigating objects.

2. Seize everydagpportunities for spatial thinking and spatial talk

Words that will help children with VI reason about spatial propertiespirke, under, right,

left, straight, straight ahead, turn, up, turn down, upwards, downwaitzt and curvy.
Common sense sugdeghat kids who learn such terms are more likely to use them when
they talk, and that will help them tap into the power of verbal explanation. Studies show that
children learn concepts better when they are asked to expldiat they discover to other
people.

3. Provide kids with tools for building structures, and boost enthusiasm by getting involved

yourself

An array of evidence suggests that children with VI bgvbetter spatial skills when they
learn with 3D materials.

4. Introduce construction games that challenge kids to "match the design"

Research hints that a particular formgifuctured 3D playmnay be especially valuable. This

is when children with VI are shown the "blueprints” for a map navigation and given a set of
objects and directions to explore it. "Matdme-route” exploration games may leelpful, in

part, because they stimulate spatial talk and navigation.

5. Encourage children to use and create maps

Children with VI can handle more complex maps, and they benefit from structured mapping
activities, especially ones that require thenetqdain their choices.

6. Encourage kids to use gestures when solving spatial problems

Experiments demonstrate that adults and children solve planning problems more readily when they
are allowed to gesture.

B) Visit
(Teaching Phase 2: Active Investigation)

G! OUAGS Ly@SadAalriaAazye GF1Sa LI OSA -upkrdcRsdzd K 2 dz


http://www.parentingscience.com/kids-learn-math-and-science.html
http://www.parentingscience.com/Lego-bricks-construction-toys-and-STEM-skills.html

Teaching Phase 3: Creation

1 Gather evidence from observation:
In Trains of Spatial Thought the childs to manage train tracks so that all trains camake
corresponding color train statioriellowing the directions of the VISTE toalkibr example the
child has to manage the train track so that green colour train goes in green color train station. The
game is organized into 14 levels. At the beginningaah level, the train leaves the mountain tunnel
and emerges onto the truck. From there, the child must flip a switch at each fork in the track in order
to guide the train into theolormatched train station. The OT/Ergotherapist marks a beginning
posiion on the task and gives a set of directions.

LEVEL 1 LEVEL 2

LEVEL 3 LEVEL 4




LEVEL 5 LEVEL 6




LEVEL 11 LEVEL 12

Teaching Phase 4: Discussion

5Aa0dzaaAirzy (221 LIXIOS SAGKSNI RdAdzZNAy3I 2N FFdS
OT/Ergotherapist considers that the use of alternative orders is necessary (or feasible) at this stage.
Ideally, Discussion, and particularly the step of Explandiased on evidence, reinforced the link
between the physical experience of using the resource and the mental processing of the observed
information by the child with VI.

1 Explanation based on evidence:
As a prerequisite of spatial thinking learning, tifeld with VI needs to experience spaces of
accuracy and with different acoustics in order to develop spatial concepts, spatial
understanding and orientation in space using the auditory and tactile cues available. Children
with VI should be encouraged toxmore the environment through locomotion. Early
locomotion is critical in the development of spatial thinking and in finding the relationships
between objects in the environmeritrain of Spatial Thought is designed to help the player
learn to avoid distction and concentrate betten multitasking.

1 Consider other explanations:
The significance of hearing and auditory information increases in the perception of space
when children with VI begin to move about. Besides vision, hearing is a sense that gives
information from far. By hearing children can sense phenomena that are tbbatend their



body or around the corner. Auditory perception is generally a significant information source
for a child with VI.

For children with low vision, Train of Spatial Thought enhances visual perception and
peripheral vision.

C) Postvisit

(Teading Phase 4: Discussion)

Perceptual abilities and underlying brain mechanisms are modified by experience in utilizing
different modalities. Following sensory deprivation, children with VI learn to utilize more effectively
other available sources of ssory information, for example, auditory and tactile by the VI. This
results from heavy reliance on these sensory modalities, thorough practice in using them and
changes in neuronal networks normally devoted to the lost senses. The tactile sense o thigrchil
VI partially compensates for near vision and the auditory sense for distance vision.

Teaching Phase 5: Reflection

1 Communicate explanation:

Young children with VI have difficulties in developing cognitive maps and in tasks that
require comparises between modalities because they lack a general framework for fitting
in sensory information. By young adulthood the tactile frame of reference has developed and
these problems have disappeared. The presented educational lesson develops cognitive
spatialthinking maps based on tactile, kinaesthetic, and auditory informafibis capacity
for cognitive mapping develops more slowly than in the sighted person, but the product is
not necessarily inferior to or less efficient than that based primarilyismal input. It is
important to prompt children who are blind to organize spatial information by different
coding strategies which differ from visual experiences. The lack of vision and the resulting
difference in the quality of experience of space |dasbé children to approach a task by
using strategies different from those of sighted children. The lack of vision is not a hindrance
for images, but visual experiences make it possible to manipulate imagesrding to these
specific spatial tasks, chileln with VI have the potential of achieving the same level of
efficiency as sighted subjects. It is important to try to find and train a variety of strategies.

Follow-up activities and materials

For further practiceit would be important to determine ke children with VI who could
improve their perception of space in a multisensory way and how they could develop useful
cognitive resources to structure an unfamiliar environmehts spatial thinking programme
was designed for children, but there are mauults who also want to learn to read tactile
maps. They need their own, age appropriate learning progranBesides children with
visual impairments, there are other groups, who can benefit this program. A recent study
about the vision problems among tbhildren with physical disabilities revealed problems in
their functional vision and showed several difficulties when they try to and to orientate in the
unfamiliar environment. It is worth of an experiment whether the children with different
disabilities can learn better to control unfamiliar environment by learning map reading
through a systematic programme



Sustainable contact
This activity was presented in:

 at N22SO0 +L¢ GNI AYAY I7-20RdaBtRAS, iBKihddn, Engladd, LI |
United KingdomThe course aimed to give confidence to those developing international
activities under the Erasmus + programme the confidence and skills to engage VI and Blind
young people into their future projects. Also the aim of the training coursaoniasrease
the opportunities available for blind and VI (visually impaired) young people in the realm of
international nonformal education projects.

For further details please contact Ms Mary Stylidi, OT/Ergotherapist in the followimgjl e

address: marystilidi@yahoo.gr

5.6.8. Title:dWater in everydaylifeé

Water in everyday life

Educational scenario for enhancing spatial thinking in students with vision problems

Scriptwriter: Angeliki Kosma, Specialized Teacher at the Special School éfalithda (SESBA).

Link to the CurriculumThis educational scenario is an interdisciplinary scenario. It is connected
with the subjects of the Environmental Study, Language, Physics, Visual Arts and Music. Gives some
ideas and explanations to develop and process the spatial thinking of studetitsvigual
impairments about water in everyday life and how from the source, the lake or the river the water

is gathered in the aqueduct where it is cleansed and then large water pipes are shared in the homes
and other buildings of a settlement. The usedter goes with sewer pipes in the sewers and the
biological cleaning building where it is cleaned before it returns to nature. The educational scenario

is applied to the classroom.

Age range7-9

Target audienceTeachers and students

Time Required:Theapproximate time required is 2 teaching hours.

Technical requirementsTo apply the educational scenario are requirdiakee-dimensional haptic
model of the water cycle, made by a CNC machine tool, another model of the water supply system
of a settlanent and its recycling through biological purification. A model of a traditional watermill,
and a second model showing a hydroelectric plant in a natural environment with all the relief
elements (lake, river, barrier, hydroelectric plant, etc.) helps Wguenpaired students to
understand that the water is for the planet our "green energy" in addition to a basic component of
life. Embossed Globe, Embossed globe of smaller size made through 3D printer. Tagtd¢etoy
modeling model , water map of settleent using microcapsule paper materials for visual
constructions such as paints, (markers, pastels, etay plasticine. Braille machine, computer,
toolkit.



A tolkit-map of water supply

Keywords:Energy (dynamiekinetic), alternative energgources, hill, small lake, residence, water
mill, water volume, settlement, ecosystem, observation, environment, river, hydroelectric plant,
aqueduct, water supply.

Learning objectives

Cognitive

Visually impaired students understand the interactlmetween man and water.

Meet what is the hydroelectric plant, the watermill, the aqueduct and the biological purification
plant.

Learn to analyze, synthesize and evaluate the information they collect.

Learn about the variety of uses of water.

Learn abotithe dangers posed by drinking water.

Understand the role of water to preserve life on a global scale.

Recognize the symbolism in a memo.

Learn to use modern technologies.

Emotional

To raise awareness among children about water and the environment.

Develop a sense of responsibility for sustainable managem#m consumption of water with
which they have daily contact.

Understand the consequences of water pollution

Psychomotor

Watch using all their senses, listening to water sounds, tastingég(s salty, cold, hot) by touching
and smelling it.

Previsit
Teaching phase
1.1  Question Eliciting Activities Provoke curiosity:
Students hear different sounds of water (rain, storm, waterfall, etc.) and then water songs.



Define questions from currerknowledge

In order to encourage students to share their previous knowledge of the amount of water on the
planet, we ask the students to express their opinion on this subject. We discuss and explain to our
students how important water is to our lives. Véatis an essential element of our planet's life.
Threequarters of the surface of the Earth is covered with water. We give our students an embossed
globe (Fig.1 and Fig.2). Students observe the embossed parts and the blue color of our planet and
conclude hat most of the surface of the earth is covered with water. Although only 1% of freshwater
can be used by people for their different needs (agriculture, industry, domestic use). In addition,
clean drinking water is only a small percentage of this. Thesangart of child mortality (and not

only) in the Third World is due to the inability of people to access clean drinking water. That is why
it is worth highlighting the need for proper management and recycling.

The Embossed globe

Children toh the Embossed globe



Embossed globe from3D printer2nd

Teaching phase 2

2.1 Active Investigation
Propose preliminary explanations

We encourage student® make assumptions about the origin of drinking water and its recycling.
We do a discussion and help students to express their views and write their ideas and suggestions
on the origin of the water (what they know about the water cycle, the hydroeleptaiat, the water

mill, the water supply network, the agueduct and the biological water purification)
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2.2 Active Investigation Planning and conducting simple research

In order to enhance the spatial thinking of visually impaired students, we give pupils the chance to
study the water circle with haptic activities. Children observe an embossed modhe whiter cycle

and discover the journey of water to nature. (fig. 3) They learn that the water of the sea, the lakes
and the rivers, when heated by the sun, evaporate, that is, it becomes water vapor. Water vapor
rises up in the sky and forms the cloudkefie they are cooled; they are dropped again and fall to
the earth like rain, hail or snow. So they return to the sea, the rivers or lakes, that's where they
started. This water journey continues again and again and is called a circle of water.

Children discover the Water cycle model



§ 5

Children discover the Water cycle model

We collect data from the observation Visually impaired students observe a haptic three
dimensionalmodel representing a watermiffig. 4) Students are aware of the use of energy that
water can provide (hydraulic power), with the operation of the watermill, which is a hydvweered
mechanism with a small or large hydro rocket, the impeller, mounted horizontally (Greek) or
vertically Roman)They are monuments of the technical civilization of the-i@ustrial period.

Traditional watermill model



Children discover the traditional watermill model

Students then observe the model of a hydroelectric plant (Fig.5 and Fig.6), whidevelopment
of the traditional watermill.

Chﬁdren learn the traditional watermill model






Children learn the hydroelectric plant model

Children discover the hydroelectriplant model
Hydroelectric plants produce "green energy"”, which does not pollute the environment; on the
contrary, it protects lakeside life. Students observe the barrier that holds the water in an artificial
lake (the reservoir) and the water barriers that regulate flow of water. The turbine is a device



with special fins, thanks to which the kinetic energy of the flowing water turns into a rotary and the
generator, which converts kinetic energy into electricity. Finally, from the power generation plant,
electricitytransmission lines to the places of consumption begin.

Visit

Teaching phase 3

3. Creation

3.1 Gather evidence from observation

We encourage visually impaired students to process these spatial concepts and observe a tactile
model related to the watersupply of a settlement with the aqueduct, the dwellings and the
biological purification unit (Figure 7) Students, in the first instance, monitor the journey of water
from the source to the tap, that is, the water supply with an intersection to the aquedutre
natural water becomes drinkable and suitable for every household use. In the second stage the
students are engaged in the journey of the used water to the sea, i.e. the drainage, with the
intermediate purification plant, where the water with spekurification treatment returns to a
nature-safe state.

Children learn the Water supply and biological cleaning model



Childrendiscover the Water supply and biological cleaning model

Teaching phase 4

4. Discussion

4.1 Explanation based on evidence

We give pupils a thredimensional haptic toy model that shows the water supply of a small
settlement (Figure 7). The toy includes pieces of related items such as aqueduct, settlement, water
pipes, drainage pipes, biological cleaning center. We discukexpiain to our students their place

and their existence. Students need to identify and then place the pieces in the model game in the
right place. Then we give a haphazard map of the water supply network of a settlement that gives
audience information tatudents with visual impairments on the map data (Fig.8). Students process
the map and discover the data given to it.
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4.2.Top of other explanations
We discuss with students the possible misconceptions they may have about theetstiigt was

analyzed and investigated. Possible misunderstandings of students about the tactile reading of the
map.

Post visit

Teaching phase 5

5.1 Reflection

The teacher encourages creative writing. Students, with the help of the teapteare a small
report - a report describing their investigation and conclusions, expressing their opinion from the
experience they have acquired (fig.9 and fig.10)

Completion of worksheets



5.2 Postmonitoring activities and materials

Students can still express themselves through visual arts, painting, (Fig. 11) Sculpture, collage,
music or play by transferring the newly acquired knowledge of spatial concepts that have been
analyzed.

MY

Paintings



On World Water Day (2 March) we visited the water company of Athens (EYDAP)



On World Water Da (22 Marc) we \)sited the water company of Athens (EYDAP)

In a school celebration we sangdadramatized the cycle of water




5.3 Sustainable contact

The educational scenario is presented to other teachers and uploaded to the school's website,
where other educational material is presented.



5.6.9. Title:almaginary Tour of Europe by Pkne

A) Introduction and Preparation
Short Description:

Theactivityaims at integrating mathematics and calculus skills in daily life situations that involve
air travel. Thus, students have the chance to develop various interdisciplinary skills, such as: map
reading (geography), air transport means (technological eduggtioeasure units, ratios and
proportions (mathematics). The teacher and the students will visit the airport together, in order to
collect the necessary information related to air travel and, then, will use this information in the
calculation of the distace and duration of a European tour by plane which will include 5 cities.

The representation of the tour and the information related to the reading of the maps could also
be made accessible by means of the ICT tool developed during the VISTE project.

Key Words:

Spatial thinking, map, scale, measure unit, airport, plane, tour
Target groupZ1 visually impaired students

Age range12-15 years old

Context:

Classroont Special High School for the Visually Impaired inidyjoca
Avram lancu Internationadirport in ClujNapoca

Timing:3 hours

Technical requirements:
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Author:
Adriana Ondreiog, Math teacher(Liceul pentru deficienti de Vedere, CNgpoca)
Curriculum expertDina Pripor{Casa Corpului Didactic Cluj)

Connection with the curriculum:

Theactivity integrates specific notions of geography, technological education and mathematics.
The concepts of geography refer to the representation on the map, the exploration of a map and



the way to use the scale to find out the real distances between taiatp on a map. Another

issue is the transmission of specific information on some representative cities in Europe, focusing
on national and local particularities. The concepts of technological education relate to the means
of air transport and the specioof their use. Mathematical concepts refer to specific exercises of
transformation of units of measurement and to reports and proportions.

Objectives:

1 To develop spatial thinking skills for visually impaired students through practical
applications suclas: Identifying capitals on the map of Europe, using a tool kit to
determine a route, measuring distances on the map, calculating actual distances by
knowing the scale of the map, converting units measure in the appropriate ones to solve
the problems, caldlating the flight times between two European localities, calculating the
local time.

1 To improve the skills of visually impaired students to adapt to a new environgwsiting
Avram lancu International Airport in GiNppoca, respecting the rules of & and
security specific to an airport, exploring the interior of an airplane, finding technical details
about flights.

1 To use technology in order to present and watch a collage of images from the proposed
capitals, as well as to listen to the nationatlams of those countries.

1 To develop the skills to recognize and apply concepts from multiple school disciplines such
as mathematics, geography, physics, arts, music in everyday life.

Scenario Preparation Guide:

The scenario consists of 3 main stages:fgheparatory stage, the applicative practical stage and

the integrative theoretical stage. The initial stage is required for the preparation and
implementation of a visit to the airport, a visit where visually impaired students are in contact with
the spediics of air transport. In the integrative theoretical stage, the participants will use the

notions discovered in the previous stages and, by using already acquired mathematical operations,
will calculate the real distances between two cti®r some Euragan air routes.

B) Previsit
Phase 1:

Activities to generate questions
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The introduction of abstract concepts such as the flight route or the route of an international flight

will be made only after teaching the students thigecifics of air transport. In order to present the
specific aspects of the air transport, the participating students will visitN&ppca International

Airport.
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How do we identify certain cities iruEbpe on the map?
What rules do we have to respect at the airport?
What is the specificity of each city presented?

How do | calculate the distance to a specific city?

o 0O oo

Phase 2: Main Investigation

Theinvestigation stage consists of a visit to €Najpoca International Airport
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The investigation starts from the hypothesis that the most effective way to travel a long distance
between two European tes is air travel. Students will then be able to explore different routes on

the map between several cities. As a precursor to integrating information, students understand

the specificity of air transport by visiting the airport.
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The teacher talks to the children about a few aspects that are useful to know before visiting the
airport ¢ the objectives of the trip and the main purpose of the trip, the way of travel, rules of
behavior during the journey esurity rules as well as specific elements such as the way of passing



through air control, rules to be respected when boarding an airplane, etc. All stages of the visit
and the objectives pursued in each of these stages are presented in detalil.

B) Visit
Phase 2: Main Investigation

The visit to the airport is based on the following structure:
-Travel to the airport;

- Passing security control;

- an airport tour;

- Watching a landing or takeff of an airplane;

- Visiting the interior of an airplse;

- Acquiring flight details through staff discussions: at what height the plane is raised, the average
speed, the airplane dimensions, the fuel, the number of seats.
- Arrival through the arrival terminal;

- Travel to school;

- Discussing the acquiradformation.

Visitnig the airport

Phase 3: Creation
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The gathering of relevant information during the visit to the airport is done through discussions
with airport staff and through direabbservation. Relevant information refers to the flight time
between two cities, the number of passengers, the average height of the plane, the fuel
consumption, and the price of a ticket.



Phase 4: Discussion

In the process of integrating and processinginfation, the pupils discuss the information
obtained by tracking aspects such as the speed of a particular route, the distance between the two
cities, the average speed of the airplane on the route. At this stage, the participants will have
different roles, depending on each person's abilities, as follows:

- A student will assume the role of topographer. It will track the relevant information on the map
and calculate the actual distance according to the map scale;

- 4 teams of two pupils will record the darture and arrival points for each route on the map and
calculate the distance between the two cities and the journey time;

- A team of two students will make a presentation for each city within the circuit.

- In the final stage, the four routes will beramed up to obtain a total distance and a total time of
the flights, that will be calculated by the topographer.
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Tracking a route on the map will be done through the interactive Toolkit. Students will receive
relevant infomation for the cities explored when they reach them with their fingers on the map:
(name, country, population, tourist attractions.

The distance between two cities will be calculated by multiplying the actual distance measured
between two points on the @p (can also be reported via the toolkit) to the map scale, thus
achieving the actual distance. Thus students will convert the scale of the map to be appropriate to
the unit of measurement that is being measured (eg, kilometers in centimeters)

The journeytime will be calculated by reporting the current distance to the average flight time on
that route. Average flight time is available, at this stage, as a result of the information obtained
during the airport visit by reporting the average distance speed.

For the suggested cities on the map, we will use 3D printed models of representative buildings /
monuments.
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The flight time thus obtained can be compared to the actual duration recorded based on the
information obtained fron the airport. Thus, the IT team can consult the airport site to check the

time of departure and arrival time for a particular route and calculate the actual flight duration.
C) Postvisit
Phase 4: Discussion

Participants discuss the usefulness apecificity of air travel, based on the information received
during the airport visit. Members of each team will present how they calculated the actual
distance between the two cities in relation to the map scale. At this stage, students can bring
argumens on the usefulness of maps in finding a direct distance between cities. In addition to
calculating distance and travel time, the members of each team will express their views on the
main tourist attractions of each city which were presented by the IT team



Phase 5: Reflection

1 Communicating the explanations:
Explanations offered by students focus on using the plane as an effective way to navigate

long distances in a very short time. The teacher makes it easy to explain how to use the
scale of the map teaalculate the distance between cities. Assisted by the toolkit, students
also show each route on the map, the actual distance between the two points and the
actual duration of the route.

Follow-up activities and materials

Complementary activities can begamnized, in order to calculate the distance between the
respective cities and the journey times by other means of transport (rail or road). These activities
will allow the tours to be imagined in a number of ways, depending on the means of transport, as
well as comparisons between these circuits (total distance and travel time).

Contacts to ensure sustainability

The project will be available for other specialists on the VISTE project platform.
The activity will be presented to other specialists in spedakation in the framework of some
methodical activities carried out in the Special School for the visually impaired -iNaglaga.
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A. Introduction and Preparation
Shortdescription:

Each fully formed concept provides students with a foundation for future understanding and
expanded possibilities for learning. The focus of many O&M lessons is to develop skills that can be
used to travel independently in a variety of enviroents. The development of reading skills of

maps is an essential objective in orientation and mobility training of visually impaired students.

The reading of maps promotes the integration of concepts in the development of skills, increases
understanding dspatial relations and allows students to travel independently in any type of
environment. Mental representations or ideas about how people, places and things are positioned
and located in the environment are commonly referred to as spatial conceptsabpaicepts,

that may include the relationship between your own person and the surrounding object, the
relationship between objects, are often represented in positional terms, such as: near / in front /
back, right / left or north / east/west /south. Sgat concepts are used during travel to:
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Spatial understanding is closely linked to body awareness and supports the development of
advanced environmental concepts. Cartographic forms of reference involved system of spatial
arrangements, including these grid patterns (parallel and perperaliciteets). The teaching
process will be applied individually to each student. The students will be able to move on a
predefined route, which has been presented to them in advance.

Keywords: travel, route, 3D map, tactile map, distance, movement, landnaad clues,
directional and positional concepts: up/down, top/bottom, forward/backward,
OSYGiSNKkO2NYySNKkAARSY § STOUGKkNAIKGE LI NIF ff St kLISNL

Target groupyvisually impaired students
Age group:12-15 years old

Lesson context:

1 The orientation and mobility classroom
1 An orientation and mobility route from our high school to Unirii Square in the centre of town
and back to school on 21 Decembrie 1989 Boulevard.
Time required:up to 6 hours

Technologycomputer, threedimensional printer, Thermoform, GPS apps, smart phone, white
cane, Augmented Reality Prototype Toolkit.

Author:

Cristina Eunicia Hosuspecial education teacher and orientation and mobility instructor within the

Special High School for the visually hingd in ClujNapoca
Curriculum epert: DanaZoe Mateescu
Connection with the curriculum

The area obrientation and mobility aims to develop independent movement from a
restricted and close environment to a growing and unforeseeable space. This ggoerad
subordinate, at each age stage, to partial objectives. Teaching orientation and developing mobility
is done individually, differentiated according to the abilities of each student. The training is
gradual and is first performed in the familiar emriments, like home, school. It includes the
cultivation of motricity and intessystemic compensation, the formation of spatial representations

and notions, and the continuous updating of environmental information.



Students learn to read and createatrel maps and are taught to appreciate and measure
distances by going through guided tour of increasingly complicated trails with a cane and other
helpful means. Through many orientation exercises they become able to find and maintain their

way and to acqine and maintain, as far as possible, the sense of direction.

Lesson goals:

1 To move on a predefined route using tactile maps;
1 To develop and improve spatial representations of the surrounding environment by means
of direct experience with the tactile map;
T ¢2 AYLINRO@GS &d0GdzRSyiaQ lFoAtAGe G2 dzasS GF OGAf
1 To actively use the information gathered during the walk on the predefined route;
1 To develop social skills in interaction with new people;
Objectives:

1 To go on awalk in town, on a predefined rousing cardinal points correctly;

1 To identify parallel and perpendicular streets;

1 To create a mental representation of the tactile map and the actual route in relation to
cardinal points;

1 To anticipate and recognize clues which confirm the route based on indications previously
received,;

1 To develop behavior abilities useful on the way, such as:
- How to address people when they need some information;
- How to refuse the help they consider inagiete;
- How to express sociability;
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Scenario Preparation Guide

Tactile maps can be used to integrate and use spatial concepts previously taught: understanding
direction/cardinal points, planning to explore a specific route. It is absolutely necessary not only to
encourage students to express themselves verbally anavgheir understanding of the spatial
concepts, but also to apply those concepts by actually moving on a given route.

B) Previsit
Phase 1: Activities to generate questions:

Curiosity challenge

The teacher shows the students a tactile map of a new rolites map can also be
W dzZ2YSYGiSRQ o0& YSIya 2F (GKS +#L{¢9 (22t 1A02 6K
information.



Thus students patrticipate in a teaching scenario which will help them travel independently
on a new route in town, by means ofdifle/visual and audio input, using the toolkit and 3d
models created by means of the 3D printer.

Proposed route: High School (LSPMtated on Calea Dorobantilor Street) > Calea
Dorobantilor Street > Unirii Square (St. Michael Church) > 21 Decemb@eBt@@evard > Petofi
Sandor Street > Calea Doroliéor Street> LSDV.
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their walk.
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To help students identify the specific route on the map, the teacher will ask them questions based
on their previous knowledge. The aim of these questions is to refresh students knowledge and to
practice using spatial concepts like: up/down, directiort/digft, in front/behind, parallel,
perpendicular, 90 degrees turn. Students will practice the concepts they have already learned
within the school premises.

They will also discuss about possible ways to ask for help on the street, when necessary. To
pradice such pieces of conversation and get used to various ways of addressing people, students
will engage in a few rolplay scenarios.

Phase 2: Proper Investigation
Suggestion of preliminary explanations or hypotheses

The tactile map contains, at a smaller scale, the essential elements of the proposed route: LSDV
the starting point, the way to the square, the catholic church in the square etc. Each student will
have to answer three essential questions in order to bk do explore the map and then the

actual route:

- Where am | now?
- Where do | want to go?
- How do I get there safely?
Management and coordination of the simple investigation



Each student will explore the route by means of the tactile map; he/she will identify the starting
point and then will travel with their fingers towards Unirii Square, noticing the crossroads on the
way there and important buildings, such as the Orthodash€dral, the National Theatre, the

statue of Matei Corvin etc, which will become essential landmarks for our route. Meanwhile,
sighted students will be shown pictures of the particular landmarks and blind students will be able
to touch the respective 3D atels. They will also discuss the spatial orientation of these

landmarks in relation to the blind student walking on the proposed route. Students will also
identify 21 Decembrie 1989 Boulevard, parallel to Calea Dorobantilor Street, and the streets
perpendcular to Calea Dorobantilor.

Using 3D models on the tactile map

B) Visit
After the tactile exploration of the map and the identification of specific landmarks, each student

will go individually on the proposed route, accompanied bytdeeher. According to their
preference, they will either use a white cane, or be guided by the teacher.

Having acquired the previous tactile information, students will now discover and use other clues,
based on various sounds, smells, visual and kinestleé#gments. They are encouraged to ask
guestions about the names of streets they go on or cross, the types of crossroads they pass
through, the direction of traffic, about spatial landmarks, unusual clues or characteristics. The
teacher will also encouragthem to record on their phone/recorder the information they gather

on the way. During the walk, students will identify and memorize the essential landmarks. Thus,
at the first crossroads in Avram lancu Square they will notice that the Orthodox Catinétiked

on their right and the National Theatre on the left; they will also identify the direction of traffic,

the traffic lights with sound, the pedestrian crossings etc. The walk should not be done in a hurry,
in order to allow each student to processchmemorize as much information as possible.

After getting back to the school, each student will be encouraged to talk about what they have
learned, about how they have felt during the walk, about how they consider to have managed to
travelintown;theyg A f £ | £ 32 NBFSNI (2 LIS2L) SQa FGGAGdzRS
their fears and desires related to the future practice of the same route.



Phase 3: Creation
Gathering proof based on observation

The information that each student has gathered on their way will then be used in the creation of a

3D tactile map; for its production, the students will use different types of mategiaégious

textures, Lego pieces etc. Thus, students will transpos@dltieered information and will create

their own 3D representation. They will decide on specific symbols for each category represented

on the map and will stick to them. In this way, buildings will have their distinct symbol, pavements
will be representedn a certain way, streets will be marked differently, crossroads will be

highlighted by means of a different texture and so on. The choice of materials for the production
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The tactile map created by the students

C) Postvisit

Phase 4: Discussion
Explanations based on proof:

Each student will describe the map he or she has produced and will bring arguments to support
the way in which the buildings were placed on the map, the dimensions of the buildings, the way
in which the streets, the pavements and the crossroads were reptes. They will also present

other spatial landmarks that they have represented on their map and will explain the way in which
they have placed them on the given itinerary. They will describe the dangers they have
encountered on the way and how they weaigoided. They will remember the route they have

been on and will try to notice whether during the walk they have made any deviations from the
planned route. If so, they will try to find answers to the following questions: how did the
deviations occur? Howere they corrected?



Other possible explanations:
Phase 5: Reflection
O Conveying explanations:

The teacher will give feedback to the students, individually, will describe how they managed
during the walk, will highlight the positive aspects and wifilain the aspects they have
ignored. Each student will design a few cards on which they will write (in Braille or regular
print) different pieces of information about the landmarks on their rogtgosition of the
buildings, addresses (number and streethus learning how to describe the surrounding
environment and understanding the route even better.

All the cards and maps produced by each student will be shared among all the students who
have participated in the lesson, in a group activity. The teabké&s the students and
encourages them to talk and give each other constructive feedback related to the route. This
way they will learn from each other, will enrich their knowledge and will thus acquire an
accurate mental map of the itinerary.

O Follow-up activities and materials:

The toolkit could be used to create other tactile maps for students containing important routes
in town. Thus the maps could be explored both by touch and by sound, providing useful
information such as: names of streets, crossl®dandmarks, important sights.

O Contacts to ensure sustainability

The scenario could be implemented for all students with visual impairment who would like to
learn this route. It can be used either in special schools for the visually impaired or in
maingream schools, during orientation and mobility classes.

5.6.11.Title:éColor and perception of paintiigs

A) Introductory section and preparation stage

Short description

The lesson was designed to stimulate creativity, to develop a particular langelaged to artistic
communication, along with the acquisition of various artistic techniques, to develop the
perception and understanding of the artistic space in a given painting and adapt to a new and
exciting system of tactile representation.

Keywords

Art, perception, color, plastic composition, plastic space, kinesthetic touch exploration, tactile
translations, molding, textures, volumes, proportions.



Target group Gymnasium students
Age categoryl12-15 years

Context:
The art class of th8pecial Swol for Visually Impaire€lufNapoca, Romania
National Art Museum Cldjapoca, Romania

Time Required
4 hours

Technical requirements

Necessary to the didactic activity are embossed drawings made amilthaintingproposed to be
adapted to a tactileepresentation, auditory descriptions of the compositional structure of the
work, collages made with unconventional materials and textures, some models transposed
through the 3D printer, and access to an art studio.

Author's expertise:
Professor Plastidrts, EleneDaniela Bodea
Curriculum epert: Pompilia Herman

Curriculum link:

The study of a static nature in the drawing and painting technique is found in the curriculum at the
gymnasium level for the plastic education discipline. Thus the followingegs are: the

elements of plastic language, composition, relation and proportions, distances, textures, close
plan, distant plantypes and genres of arts, plastic techniques. The challenge of this approach is to
make the perception and understanding opainting accessible to the blind by means of tactile
transpositions.

Brief description of scenario objectives

- Knowledge of plastic language elements: point, line, shape

- Knowledge of the plastic compositional principles specific to the pictorial sfabe static

nature type: equilibrium, holdull, proportions.

- Knowledge of twedimensional compositional structures and thrdamensional transposition

- Identifying the tactile perceptual level of artistic emotion by exploring contours, shapesrésxtu

Scenario Preparation Guide

-ldentification of art object/ painting for transposition, searching for working materials: clay or
non-conventional materials, making assisting models, making a descriptive text on the art work
GKFG AGQa LiNRtiarspositien. Mahe@sSandirélief drawings must respect some
rules regarding the most efficient perception of the composition of the art work. Thus, where
some elements overlap and even visually can be proper be percept tactile only a fragmeat of th
object cannot be proper percept so must be rendered entirely as not to affect very much the
composite structure of the original artwork.

The development of the relief drawing, which reproduces the compositional structure of the work,
is done with the hip of the Toolkit .



B) Previsit

Phase 1: Questions for generating questions

1 Challenge of curiosity:
Offering for study:
- Color reproduction / photo of the work done at the right scale as the original.
- a schematic drawing, where the compositiortloé painting is transposed at the level of the
drawing in relief or by incision, creating contours. The composition is simplified by creating clear,
sometimes geometrized surfaces, but trying to preserve the compositional structure,
compositional characteand subject
-the audio description of the artwork that aims to present some descriptive information about the
artist and painting chosen for reseatch
Romanian painter Alexandru Ciucurencu was born on 27 September 1903 in Ciucurova, Tulcea
County, and did on 27 December 1977 in Bucharest. He studied painting at the School of Fine
Arts in Bucharest (19211928), where he had as professors George Demetrescu Mirea and Camil
Ressu. After working for a while with the group of artists who formed the Baia Blzeol, he
da0dzRASR G GKS Wdz ALy ! OFRSY& Ay tI NR®R IyR AY
Static nature with carnationsy Alexandru Ciucurencu is painted in oil on canvas technique and
the frame format is a rectangle.
The composition igeometric with a clear construction with a concise drawing using black border
contour lines, accentuating the constituent elements of the central composition: caraway with
carafe, apple plate. Objects are placed on a table whose decorative motif is géotnetr
suggesting alternations of gray and red strips, outlined in black. Objects abstracted to geometric,
flat, two-dimensional funds. The chrome of the objects is adjacent to a slight confusion with the
background dominating the warm color of the rockigray with cold gray rocks and fine pink and
white spots, which suggests the carnations
This short audio description can also be adapted to the toolkit.

A schematic drawing, where the composition of the paintinyamsposed at the level of the
drawing in relief or by incision, creating contours



AFormulating questions based on the students' knowledge:
What is the frame of the composition?

What does stati nature mean?

What are the elements that make up compositional balance?
How is tridimensional suggested in painting?

Phase 2: Investigation itself
1 Suggestion of preliminary explanations or assumptions:
-Offer to study some frame supports that cansnted in various sizes and textures:
canvas, cardboard cloth, textured cardboard.
- Tactical exploration of real elements found in painting to identify particularities of size,
shape, texture, temperature, faces, edges, cavities, concavities.
-Exploringof unusual textiles or surfaces by choosing with affective perception: pleasant or
disgraceful, soft or harsh, fluffy or glossy, hot or cold.
1 Planning and coordination of the simple investigation:
Students are challenged, using real objects, to create r@sponse to the proposed painting, their
own composition and spatial organization, on various close / distant planes, with correlations
between elements: distances, overlapping, juxtaposition. Students will be provided with audio
information on the job d@scription as well as 3D casts.

B) Visit

(Phase 2: Investigation itself)
Student will receive a drawn in volume contour so that the compositional structure and subject
are reproduced. At this stage will be explored:
- the compositional geometristructure of the art work.
- the possibilities of understanding and perception of the colour in the painting presented.
- the possibilities of tactile transposition using unconventional materials to glue on the frame
support received with the contours olfi¢ readymade constituents.
- relation bigsmall and multiayered compositional: neatistant.
"Planning and Coordination of Simple Investigation”

Phase 3: Creation

wCollection of evidence based on observation:

The color will be transposed tactiletime form of textures, but perceived emotionally behind the
perception of the descriptive audio information on the painting. Thus, color is replaced by tactile
materials placed according to the known compositional laws, but in a most expressive form,
accordng to their own perceptions to intention to make a tactile paint.

The tactile transpositions take the painting from twlomensionality into threedimensionality,

and the materials used are always the most unusual: twine, textile materials of variousatgxtu
seeds, plastic, paste, gypsum, glue, newspapers and various textures, wood, clay, etc.

' OGAGAGE AGQa LI IYYySR (G2 @62NJ] AVyactBNRdzLIA &2 | 0

representation varied of the same painting.



Thepaintigs: from twedimensionalityto three-dimensionaliy

Phase 4: Discussions

w 9CARSYOS o6l:aSR SELX IylLiA2Yya

These creative activities do not have the role of creating a unique canon of tactile representation
of a painting, but important are the approaches to visually impaired and blind learners. With all of
these work options, and the possibility of work beirasped through many genres of artistic
expression, embossing, transposing to a 3D printer, touching textures, make each move a single
existence or a succession, in series, of that painfegial as a form of work offers the opportunity
for another "viewef (pupil or adult with visual deficiencies) to explore to understand an artistic
intent easier. Of course, the artistic message transmitted can be no more than the intention of the
creator.

At this stage, students will study each of their colleagues.

C) Pst-visit

(Phase 4: Discussions)

The activity takes place at the National Art Museum in-RBapoca where the students will be
guided following:

- the concept of museum and initiation in the perception of architecture, museum history, art
works

- acquiring elementary knowledge necessary for students' perception of plastic art,

- presentation of the works of the museum'’s heritage, exhibited in the National Art Gallery of Cluj
Napoca



A visit at TheéNational Art Museum in Chljlapoca

Phase 5: Reflection

w /[ 2YYdzyAOFIGS G(KS SELXIylLGA2YyaYyY

The museum visit will generate discussions on:

- the skills acquired by students to identify and recognize the presented works and to identify in
the historical context the studied work.

-the possibilitythat their work in the school's workshop could find their place in the museum.

Follow-up activities and materials
Each student has the opportunity to conceive an audio description that is a guideline for
perceiving and understanding the tactical transpiosi that has been reached.

Contacts to ensure sustainability
Publishing the script in a volume with examples of good practice developed within the Viste
program and on the platform with open educational resources.



5.6.12.Title: GAccessiblelourneys

A) Introduction and Preparation
Shat Description:

This teaching scenario was designed for students with various degrees of visual impairment,
working together, either as a small team, or in a larger group setting, including sighted students.
The lesson will cover a favorite theme of our students, namely that of accessible travel, and will
challenge them to work together and plan tourist routes through London. The lesson will focus on
aspects related to British culture and civilization, on thegraphy of the United Kingdom and its
countries, in general, and of London, in particular, but also on practical solutions at hand to help
visually impaired travelers make the most out of their journeys. The scenario will target spatial
thinking concepts / key wordsuch as: cardinal points, spatial orientation, position, direction,
distance, vertical, horizontal, diagonal, crossroads, roundabout, landmadknbknsional,
tridimensional.

The accessible materials and resources us&thd the lesson will include: tactile and large print
maps, 3D models of tourist attractions, GPS apps, audio/video materials related to London
tourism, and, when possible, the ICT tool developed during the VISTE project.

Key words:

cardinal points, spatial orientation, position, direction, distance, vertical, horizontal, diagonal,
crossroads, roundabout, landmark, route;ddmensional, tridimensional.

Target groupa class of 8 visually impaired students
Age range12-15

Contex: classroom/computer lab

Timing:100 minutes

Materials and resources:

Braille and large print worksheets

Tactile and large print maps

3D models of tourist attractions

Phones/computers using screen readers and/or magnification software
GPS app&Google Maps, Navigon etc)

Audio/video materials related to London tourism

The ICT tool developed during the VISTE project.
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Elisabeta Pintilie English language teacher within the LSDV high school iN&hgca
Curriculum experEdnundlenei¢ Casa Corpului Didacti@iuj



Connection with the Curriculum:

gyt AakK fFy3adzZ 3S OflaasSa AyOftdzRSZ Fa 2yS 27F 0
knowledge related to British culture and civilization. Thus, students are provided with a large

variety of content through which they come to discover and ustend British life, geography and
cultural heritage.

When talking about London, the focus is usually on the knowledge of the representative
landmarks in the city and their significance, but also on the stimulation and development of
& (0 dzR Sy U & undelstarid fudeiard ever? create maps of the main areas covered in the lesson.

This particular teaching scenario will be based on the previous knowledge of our students related
to London and its main sights, and on their map reading and orientation Skelsvill embark

together on an exciting process of discovery through which students will not only come to know
what each particular landmark looks like, but also have the chance to find it on the map and truly
explore the city spatially, not only in a theical way. Having done this, they will then have the
possibility to navigate through the city, to discuss aspects related to the most appropriate and the
most accessible means of travel, and to create real and personalized sightseeing routes, adapted
to the needs of visually impaired tourists.

Objectives:
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- To encourage the use bbth access technology tools, designed especially for the visually
impaired, and mainstream, accessible GPS technology apps and tools.

Preparation Guide:
The following will be prepared / produced before the implementation of the lesson:

Braille/large prin worksheets, accessible maps, 3D models, audio/video resources, GPS apps and
the ICT tool.

B) Previsit
Phase 1: Introduction

ayvdz$SaidArzya (2 SEtAOAG a0dzRSYydGaQ LINA2N (y2ef
In order to start the whole teaching scenario basediofi dzZRSy 148 Q LINA2NJ 1Yy
teacher will ask them questions about the specific geographical areas covered in the
lesson. Thus, students will be challenged to answer questions such as:
T 2KFcG R2 @2dz GKAY] 062dzi ¢6KSy &2dz KSI NJ {

Where is Great Britain located?

Which countries constitute Great Britain / The United Kingdom?

Where in particular would you like to go in GB? What would you like to see?

1
1
1
1 What representative landmarks do you know in GB / in London?



As students answer thguestions, they will be encouraged to identify the different
countries, cities and landmarks on the maps.

by { GAYdzZ F GA2y 2F aiGdzRSydaqQ OdzZNA2aAade
The teacher will show the students two short augideo Youtube materials made by
some tourists in England/Longio® ¢ KS | AY 2F dzaAy3a (GKSaS Of
interest in these particular areas and their desire to visit places like Summerset,
Stonehenge, London.

Students will watch the clips and, afterwards, will have a few minutes to share their
thoughts

C) Visit
Phase 2: Investigation

a) Students will receive a small 3D model collection of representative landmarks in London.
tKSe gAftf 0S SyO2dz2N} ISR (2 3IdzSaa oKAOK Aa
on the tactile/large print map.

b) Then the will work in two teams and will play a short game, trying to match as many
landmarks as possible with their description. They will be given cards with the names of 10
London landmarks and 10 cards with essential details about each one of them. Inyhis wa
they will not only use all the information they have already got and make useful
correlations, but will also acquire new knowledge.

c) The next step will consist of finding the particular landmarks students would Ikisitdy
YStya 2F GKSANI Dt{ |LJlJaxX dzaAy3a GKS Wt2Aayda
simulate a GPS route towards the specific landmark.

d) Starting from the activity above, the teacher will encourage students to participate in a
short class discussion related to the means that visually impaired tourists have at their
disposal in order to travel independently in a way which is both accessiblsafe.

Students will be challenged to ask questions and find possible answers, to actively
participate in conversation and express their opinions and experiences, to find arguments
to support their ideas.



The discussion will focus on aspects like:

What makes a place accessible / inaccessible?

Finding/using spatial clues on a particular route;

Orientation and mobility solutions when finding ourselves in a new environment;

Advantages / challenges of using GPS apps;

Electronic GPS routes versus tctnaps;

What possibilities do visually impaired travellers have at hand to help them achieve

mental representations of the routes they are going through and, moreover, to help

them plan personalized routes, including the landmarks they want to visit and

arranging them in the appropriate, geographical order?

1 Making the most of the use of complementary aids: tactile maps + GPS apps + 3D
models.

1
il
1
1
1
il

Phase 3: Creation

A)

B)

Students will split again into two teangghis time one team will work on a tactile map and
the other one on a large print mapand will create a route of their choice which will
include at least 5 places to visit. Students will take into account not only their own
interests, curiosities and special needs, but also the location of the includecetsrand
their position on the map, in relation to each other, the preferred way of transport and its
degree of accessibility, the time required for each leg of the route and for the actual visit of
each landmark. They will use the GPS apps to determméigtance and the time

required to get from one place to another and, eventually, will calculate the duration of
the whole route. While designing the route, students will be encouraged to use the
Internet for any necessary details and they will also htheepossibility to find information

in the leaflets provided and directly from the teacher.

On the tactile map, the route will be shown using wax sticks, while, on the visual map, it
will be drawn with a marker. Subsequently, each route will also be sgpted by means
of the ICT toolkit developed during the VISTE project.

In the end, each team will present their route and will describe the landmarks they have
included, the way in which the tourists have travelled and the time it took them to do this
particular route. They will explain why they used certain means of transport in particular
areas and will focus mainly on the aspect of accessibility.































































































































































