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Abstract

Veterinary educatiohasprofited largely from information communication technology (ICT)
advances, mainly, in last two decades. The aims of the present chapter are to describe some
important veterinary issues deeply involved with ICTs, their impact and challenges in
education fied, and the relationships between them and the globalised society. The worldwide
Internet use and digital literacy legse@mportance, regarding veterinary students, teachers and
general society perspectives, are reported. Online health and biosciencesvigserand
scholar literature quickly increased during the last years. New free or paid accedsitiigy

were widespgad developedMotivations, constraints and trends efectroniclearning are
analysed in order to evaluate pedagogical or Institutional and Governmental apprBashes.
veterinary and medicine imagenpcally stored,yielded place to Healt€omputerAsssted
Learning packages and simulation cassed The Web evolution and advances in wireless
and mobile communications associated to biosensor tags orfraquency identification
technology grantednulti-user virtual environments, although in an embigoveterinary
phase. The food chain rastreability aete-epidemiology, including their re@ime monitor

and prediction, are also a great EKCbased progress. International regulatory laws
accreditation and digital literacy levels improvements, othan ttechnological advances,
should be one of the major challenges for veterinary education in a sustainable globalised
society.
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1. Introduction

The rapid development of information communication technology (ICT), in past few years,
allowed a revolution in overall education systems, including mesi€i7], veterinary
medicine [80] and animal productiorf i el d 6 s i[46]v ©he VCI npevides new
pedagogicamo del s f or under and postgr adinaouse 6 s
professional educatiore.g. lifelong learning The ICT advancedn last yearsgives news
opportunities and chalhges for biological scientists andachers, veterinarians, veterinary
technicians, practice managers, veterinary students and veterinary technician .students
However, these elementary advances will bealprelated with the future ICT development
in all globalsociety fields.

The acquisition of skills and competenceséterinarymedicine and animal production fields
was improved in last decadesregarding themedical and surgicalearning food animal
managementfood safety public health,bioinformatics, genetic, research and many other
areas. The IC3 are present, as a tool, in all of thesgentific and technical fieldsA
paradigmaticmultidisciplinary examplecan be done by th@ewestdevelopment of the
genomic selection breedifigsed in thousands of single nucleotide polymorphisms in Ireland.
A genomic DNA- Deoxyribonucleic acid)databank for Irish dairy and beef cattle was
developed anthe program implementation expectddring Spring 200941].

Many students, veterinan and related professionals adoattually,digital devices for data
storage, computation and communication. The usetefnet for educational and professional
purposes also enhanced their interrelationskwph society. The classic use of ancillary
digital devises, connected to computers, personal digital assistants and servesastom

and learning purposes irpublic and privateanalyticallaboratories and veterinary hospitals
was changed to a more adiinteraction with intra and internet systems. Other than
laboratorial and clinical diagnosis diseases ilomesti¢ exoticandwild animak or hospital
organizational models, IGTare also responsible for new paradigms in animal production
regardless foodanimal safety public health and environment protectiommproved by
geospatial information technologieShe concepts of geographic or personal mobility,
philosophy discussion, professional formation, commercial services and working groups are
now in constant mutationn next years, theiglobal improvementshould beclosely related,
other than technical adwces, with ethical and regulatory performancensideringthe
worldwide economig policy and governmentalifferencesor widespread problems.

In order todiscoverthese aspectshe presentichapteraim to identify somerelevant areas of
veterinary education using IC3 and to determine the impact of new technologies and
challenges in each of theiGeneral society involvement amthical regulatory actand law
implicationsarealso considered irelationship with theveterinaryfields.

In fact, anly the worldwide use oftechnological developmeaipplied to research and learn in
all professional fieldsaccording international regulatory directoriean create a sustainable
biodiversity for human and animal liveEnlarged by the global climaticltarations,the
prediction, control and surveillance of widespreaerget epizootic andzoonotic diseases
assumes a special relevarficeanimal production, veterinary and medicine fields.

2. Evolution and historical perspective

In the lasttwo decade®f XX century, a improvement of electronic and digitdévicesuse
for medicaland animal productiopurposesassociated to the networled computation
developmentwere observed in veterinary fieldThe ICTs were progressively applied in
research anteaching veterinargchoolsand medicineinstitutesor in enterprises related with
these areadechnologicaladvancesrelative decreasing cost of equipmemsisilitude with
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human medicine and socioeconomic coiesttievelopment were some responsible factors for
thisevolutionand their democratization ail veteinaryand animal production fields

Initially, the majority of these medical and instrumental materials including biosenasrs w
usually, only physically @nnected to a screen or to other similar output signal viewer for
human observation and interpretation. For example, before these two decadistatioé
animal and human imaging diagnoseas stored in analogical device®r learning and
teacher purposes. However, the videodisc technology, in 1980s/1990s, stimulated and was
stimulated by the development of several interactive healthcare centers I&ernseartium of
North American Veterinary Interactive New Concept EdiacaCONVINCE) [83].

Around 1990spersonal computers (PCs) were democratiaetkast in developed countries,
induced by technological advanceshe veterinary learning and research was widely
enhancedn some fieldsusing bioinformaticsand statisticalprogramsstored indiskette or
local drive butwithout significantnetwork connections (intrar internet).In 1991, the first
3W online site takes place the Conseil Européen pour la Recherche Nuclé@ERN) by
Timothy John Bernerkee Geehttp://www.w3.org/WWWJ.

Thesefacts originated a revolutionin veterinary education, sitar to other scientific fields
opening the door tinternet 1 and Wel. Initially, workstations, PCs anldptops weraised

to access websites primartgxt-basedy narrowband and diaip liaisong28].

In 1994, an expemental free veterinary Web service the NetVet WebSite
(http://netvet.wustl.edu/vet.htmyvas launchedin order to collect veterinary medicine and
animal welfare resourcg$1]. The contents wer@ot only text based butitegratedveterinary
imagery[19], like the described in figure. IThis service had ®Web based andpen access
pioneeri mp o r t, & e d¥B8sdue to theconnection to severdbcal veterinaryand
governmentainstitutions(universitiesandgovernment departmentshainly in United States

of America (US), Canada\ustralia and Euroga countries

Figure 1. Veterinary Diagnostic Imaging. The democratization, in last years, of electronic and digital devices
conceiving digital or digitalized imagery for radiologic (left image), histologic (central image) and echographic
(right image) diagnoses in veterinarynters, improved animal care, teacher and learning contents, and
decreased costs. Imaging diagnosis was one of the more important pioneer ICTs use in Medicine and Veterinary
fields. Many telemedicine services imalgased, like echocardiography analysis,ennstly launched according

the Web development feasibility.
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In this last decade (1990s), hard books or journals and Compact Disc ReadMemory
(CD-ROM) were the main vehicles for technical and scientific information, preserving
copyrights and royalties. Additionally, in the 1994, the Web was also used by coiame
librarians in order to buy and share health sciences resources, located on the [Bigrnet
essentially for scholar and research purposes.

During these years, the veterinary literature and some biomedical software were initially
stored in limited dyital support distribution like diskettes, GROMs and DVDROMs
(Digital Video Discs) for data and multimedia uses in classrooms or at H86je
Progressively, an enhancement to intra and internet server storages was observed, including
scientific databse search. Every day, more paid or free publications are disseminated,
indexed to several scientific and scholar databases, and accessible from the Web.

In fact, the improvement of computing power associated to a quickly evolution of the
broadband, greatethan 512 KB/s, and structural development toward internet 2
(http://www.internet2.edu/) were achieved. A complex network using various tools to create,
aggregate and share dynamic contents was observed throughout these last ten years, and in
2004 the ternWeb 2.0 was created to refer an emerging social environment, more interactive
than the simple Web browser navigat[@d].

In 1986, the National Library of Medicine (NLM) of US began the online public domain
Visible Human Project® (http://www.nIlm.nih.gaesearch/visible/visible_human.html) in
order to create thredimensional representations of the normal male and female human
bodies. In 1991, the University of Colorado acquired these -pesdd datdl]. Today, the
University of Colorado Health Scienc€gnter (http://www.uchsc.edu/sm/chs/) is a important
providerof this technology7].

More recently, in biology field, the online Cell Centered DatabasqCCDB;
http://donor.ucsd.edu/CCDB/enter.shtml) was create2D02with the objectiveto storehigh
resolution 3D light and electron microscojmcagesof cells and subcellular structurfs/].

Other example, is the Digital Atlas of Video Education project(DAVE;
http://daveproject.org/index.cfm) thads an online human medicine gastrointestinal
endoscopy video atlgd 3].

From 1993 to 1996, the Compuiided Learning in Veterinary Education (CLIVE), a
consortium of sixUnited Kingdom UK) veterinary schools and 14 international Associate
Member Schools was funded by the UK Higher Education Funding Councils' Teaching and
Learning Technology Programnf23]. This consortium makes Compuiassisted Learning
(CAL) packages e.g. biomedical vetmary and templates & multimedia contenfsy
veterinary undegraduate and pagtaduate educationin all subjects of the veterinary
curriculum (see http://www.clive.ed.ac.uk).

Around 2000s, somestablishments like the Australian Murdoch Universstymulated
veterinary curriculums advancement in diagnostic imaguegerinary subject In this
University, ICTs enhancements foretleorresponderdurricular unit contemplated the use of
digital interactive iIimages with the Appl eds
selftests, submission of assignments, asynchronous discussion of cases and electronic
whiteboard74]. Virtual microscopse, based in slide digitisation and software images viewers
were also introducedin histology and pathology disciplinesf medical coursedirstly, in

2000, with intranebased access 8iS University of lowa[39], followed by Leeds University

(UK), in 2006, andby Murdoch University47].

However, electronic learning also called e-learning or elearning have different
interpretations, and the mobility learning is only a consequence. To dlasfgonceptfour
e-learning dimensions were proposed by Phil[ipg]: student- student (individual or social)
interactions; studernit (present or absent) teacher interactions; studé€maditional or digital
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based) resource interactions; and studleftassive o interactive) computer interactions. To
illustrate these dimensions concepts 3 examples were rejposled

1. Simulation learning object - the student is likely to work individually and interacts
with the computer in presence of teacher and with workbooks;

2.  Corporate training CD-ROM - the student work individually and is likely to interacts
with the computer with digital resources and without the teacher;

3.  Open (university) online course - students are likely to work socially through
networks with passive (ophavigation) Web page use.

These online courses contents were commonly basedtlie Blackboard Learning System
(WebCT; http://www.webct.con)/ or the open sourc&lodular ObjectOriented Dynamic
Learning Environment\Moodle http://moodle.org/) basedatform.

More recently, thenteractive approach can be done bgimulation technology for teaching

and assessmenthis technologywas progressively increased and is leaderships in health
learn and trainingh human medicinelThe contact limitation ostudens with real casepatient
based quickly health care deliverychanges patient safetyimprovement medical errors
minimization and theout-door demonstration of professionabmpetence and clinical safety
assessmermontributed for this developmefit7].

At parallel time the physical and wireless connections of electronic sensors with computers
were improved for learn, resear¢®], public health,animal healthcares and commercial
purposesFromthe last few yearglue to automatic identification and data capture Radic
Frequency Identificatior(RFID) technology associated to miniaturized tags provides
continuousor periodical evaluations dbiomedical parameters accordinto the biosensor
features Several trainingn clinical and chirurgical room#r animalscantake placeusing

these tagg48]. When associated witlsimulation technology and social networks can
represent the onset of Multiser Virtual Environments (MUVE) interfaces, like the poted

by Dede[24]. In largeanimals severalstudies contributed to food animal chain traceability
using these technologi§34,78,84].

Other than RFIDtechnology,t he i mage captur e tblige innages)ot e s
associated withlgeographicinformation systemsQ@lSs) are alsoused for epidemiological
surveillance to predict, monitor and control epizootic diseases in large scale of thg/rglobe
Many biological agents of diseases need intermediate hosts or vectansptete their life

cycle and/or infection, respectively.This assumes a greater importance for geographic
dissemination of enzootic and zoonotic diseases when climatic changes are considered.
Some dangers and constraintsIGTs usein veteinary education were reported, mainty
researchand learning aspects. Sh¢80] consider that small research and academic centers
may do not have capacity to compete widrge academic centels some veterinary
practices are difficult to replicate by compwtérhere are also someidencesof poor digital
results due to insufficient technologies developmentoor td i f f er en't student o6
new technologs[47]. For example, a novel user interface dewi@es tested by Treanor et al.

[86] in order to approach efficiency between optical and virtual microscopéedoning
purposes.

However, the major problem in all education fieldghs internet accessibility and use in
different countries and the digital andlinguistic literacy backgrowh human popul at
differences An interaction and parallel actions fateface with different ICTs
methodologies for researchers and studpt8F may be the response for persons, academic
centers and countries witthfferent backgrounds, socioeconomic developments and future
aspirations, e.g., the dynamic integration déarning,blended learningnd, more recently,
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the tlearning (interactivity associated to the universal digital decod&r®.gpvernmental

and internatioal cooperation to regulate a global educatmoay be the higher challenge for

our civilization. The veterinary education may be only one area, but is the bridge between
animal and human health, and to contribute for animal food production and environment
preservation.

3. The veterinary higher education and training in the global information society

3.1 The importance of Internet use and digital literacy levelsn education a premisée

The Internet access and use are premises foringfosion. According the International
Telecommunicatiordnion (seehttp://www.itu.int), the worldwide Internet user penetration
estimative rate was around 20.2%in 2007. However, 55.4% of users were located in
developedregions and 12.8%in developing countrie§44]. The figure 2 reports each
continent contributionMajor user contributors are located in developed countries of Oceania,
American and European continenfBhis represents a greater handicap for developing
countries due to a laa¥ infrastructures.

m Africa m Americas m Asia = Europe m Oceania

3%

A total of 1 395 768 300 users in the world was estimated .

Figure 2. Estimation of Internet users (%) from each continent, in 2007. Data collected from ICT Eye 2007
database (http://www.itu.int/ITAD/ICTEYE/), on 2009 Mars [43, 45].

Small computer deviceanduniversal mobile telecommunications syst@sMTS) creating a
global mobile networksystem at low acquisition and operational costss a feasible solution
in these countriefor health educatiopurposeq60]. This visionary education project was
intended by the neprofit association One Laptop per Child (OLPI&tp://laptop.org. This
association wasofinded by Professor Nicholas Negroponte of Massachusetts Institute of
Technology and a core of Media Lab vetes in 206. Before, in 1980, Negroponte also
conceived the MIT Media Lal§http://www.media.mit.edujn Cambridge, Massachusetts
[17], aleading research centerseveral areasnproving for example de RFID technology

The Web accessibility is a necessary but not sufficient conditiopredit and create
educational toolsand improve the productivityl he digital literacylevels of society aréhe
central point to inavate in a competitivevorld. In fact, the definition provided biartin
[57] elicit this aspect Digital literacy is the awareness, attitude and ability of individuals to
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appropriately use digital tools and facilities to identify, access, manage, integrate, evaluate,
analyse and sythesise digital resources, construct new knowledge, create media expressions,
and communicate with others in the context of specific life situations, in order to enable
constructive social action; and to reflect upon this prooépp. 135136).
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According to Haasis et dl36], the ICT sector accounted for almost 50% of the European
Union (EU) total productivity upturnduring 2007, with morethan 250 million of regular
Europeans Internet users. In faitte EducatiorAudiovisual and Culture Exedue Agency
(EACEA) was created by European CommissiyrDecision 2005/56/ECafter the Decision

No 2318/2003/ECin order to reinforce and promote lifelong learning, including essential
ICTs programslittp://eacea.ec.europa.eu/index.itm

Initially, the MINERVA project was created in 2002 B, in order to access and preserve
the cultural and scientific digitad documentationln 2006,this project was enlarged to
MINERVA EC with the objective to improve cultural, scientific and scholarly ontiesvork
contents (http://www.minervaeurope.org) with a probable highly impact in future European

education.

In fact, any profession or private and public sendgaan’tapply successfulliCTs without
adequate digital literaclkevels of their citizens This is an important problem in developed
and developing regionslowever, some dilemmas in ICTse persistin societyandin the
relationships betweeatizensand governmest like the describedby Dutton and Peltu[28]

in tablel.

Table 1.Policy dilemmas in employing ICTs to governments. Modified from Dutton and R&Lu

Main tension Description

Privacyi trust

Controli freedom

Centrali devolved
power

Experimentationi
stability

Speedi deliberation

Efficiencyi
surveillance

Protectivei enabling

Promotioni
overhyping

The Internetds open design that has enab
can also undermine trust, safety and security by opening virtual doors to malicious
intrusions into citizensdé and government ¢

Government needs to maintain some controls to ensure its special position in society is
not abused. However, such controls are often seen as intrusive restrictions by citizens.

Fear of a loss of control could lead government to present itself as a monolith in
cyberspace, rather than allowing each public service to create its own presence within a
flexible framework. But devolution could lead to poor coordination, inefficiency and patchy
results.

Risk-t aking is central to the

about the impact of its experiments on citizens and

6Googl e gener

Instantaneous communication from almost anywhere at any time is accelerating many
democratic and government processes in beneficial ways. However, speed can
undermine policy making that requires more studied deliberation.

ICTs can improve administrative coordination and public services by sharing access to

information. But O0Big Brotherdéd fears abol

Legislation and regulation aiming to protect against e-network abuses also needs to
support as much Web innovation as possible, although that could create new threats as
well as delivering new benefits.

Many citizens need to be encouraged to go online, but over-exaggeration of the benefits
of new ICTs and underplaying of the continuing value of other channels can lead to
resistance to some innovations.

One of the morénteresting interactive social Web services should be the health care provider
due to the quality life enhancement importance. Usudilbynternet health accessusedfor
some interactive services like séklp (information) activities, order health products and
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interact with Web doctor or other health professional, with or without previously consultation.
However, the online patieqirovider communication appear remaomvl

In US, 6% of Internet users, that had used this service, were estimated if6R00% in

2003 and 10% in 200[B]. Baker et al[6] reported a survey that only 39.7% of US self
reported Internet users, aged 21+, used the Web for advice or informlationhuman health

or health care in 2001.

In Germany this percentage was 27.3% for respondent aged[4B} Four year afterin

2005 they had grown to 53.1%, but the sampbmsideredpeople agedetweenl5 and 80
years[27]. Other surveyin sevenEuropean countriegeported by Andreassen et §],
showed that the heakielated use of the Interned 2005 was most frequent in the Northern
countries.These researchers related 62% health use in Denmark, 59% in Norway, 49% in
Germany, 30% in Pargal and 2% in Greece. However, a Internet health use increase
between 2005 and 2007 in some of these countieEnrhark: 9.8%; Norway 6.6%;
Germanyi 12.2%; Portugal 9.1% Greecei 8.9%) were reporter by Kummervold et al.
[50].

In EU, the Strategic Project Management Td¢t for Creating Digital Literacyinitiatives
(SPreaD http://lwww.spreadligital-literacy.eu/)was developed between March 2007 and
October 2008 with the aim to evaluate and determine policies digital literacy initjatives
especiallyin learning subject, akgianal, national or European leVi@6]. The earlyresults of

this work showed that in some regions the use of ICT is relatively low, especially among
aduls, and in otherregionsthe digital literacy is widely developed. This discrepamsy
important for curricuh aspectsn order todetermine theaiseof basic and progressive 1GBr
innovative technologies such as Web 2.0 or mobile learrtiogvever,a large and active
network with several institution®f same fieldsto achieve projects sustainability and reach
the target groups is necessg¥y].

We empathize thathe ICTs application in a specific professiontask needa personal
technicalskill developmentind competenceHowever,usually,non-specialized competences

in informatics fieldsshould besufficientfor a feasible and profitable professional usiaer

than the technologicaldvances and general interactivity networks knowledge.

3.2 The organization of scientific and technicalveterinary literature in the Web

The dectronic digital computers use for publications and online scientific databases literature
search had their origin in the second half of XX century. In 1967, the Ohio College Library
Center (@LC) developed a regional computerized system to share resources and reduce
academic costsn US Actually, this system serves more than 71,000 libraries stadhtific
fieldsin 113 countries and territories around the world (see http://www.oclc.8ghe years
before that, theNLM website (www.nlm.nih.gov/) had explored the use of computers for
these purposeand the Medical Literature Analysis and Retrieval System (MEDLARS) was
created and evolved to a online sys{éd63]

Now, the NLM in collaboration with the National Institutes of Health(NIH;
http://www.nih.gov) andNational Resource for Molecular Biology Informati@hCBI) play,

also, an important role for free online biomedical information database search, like the
PubMed services (tg://www.nih.gov/about/index.html). This database includes over 18
million citations fromMedical Literature Analysis and Retrieval System OnlidEDLINE -

a |l argest component of PubMed) and ot her
the NationalLibrary of Medicine's premier bibliographic database covering the fields of
medicine, nursing, dentistry, veterinary medicine, the health care system, and the preclinical
s c i e 1j66]elrs NCBI site, other major databases, includihg Nucleotide and Ptein
Sequences, Protein Structures, Complete Genomes and Taxaaonie freehaccessed
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However, other than governmental databases plays an important role. Today, fifty years after
birth (1960) the Institute for Scientific Information (ISI), nowalled the ISI Web of
Knowledge, is the more importamtommercial online scientific and academic database
platform (http://www.webofknowledge.com/), in part due to academic recognition of they
scientific journals evaluation. This database service coviessiahtific fields and is provided,

after 2008, by the Thomson Reuters enterprise (http://www.thomsonreuters.coWelbloé
Science S| ProceedingBiological Biosis Biosis Previews andZoological Record (Biosis)

are the mains databases incorporabigogical, agriculturgland animal and human health
fields hosted in théSI Web of Knowledge. The access to full charged articles is, in part,
provided by commercial libraries likeScienceDirect (http://www.sciencedirect.com/,
Elsevier,The Netherlands

Other importantsciencebasedbut nonprofit organization in these fieldsis the CABI
(http://www.cabi.org). They storlgeganin early XX century for agricultural development in
British Commonwealth. Now, they also develop several animal productidrhealth fields

with digital resources from 1970s.

An effort for online free or very low cost access, in developing countriethdse paid
scientific journalswas performed, in 2000, ke United Nations usingthe World Health
Organization and Food and Agriculture Organization with the support of Cornell and Yale
university libraries[68]. In fact, the Health InterNetwork Access to Research Initiative
(HINARI; was launched in 2002 with500 journals from 6 njar publishers (Blackwell,
Elsevier Science, the Harcourt Worldwide STM Group, Wolters Kluwer International Health
& Science, Springer Verlag and John Wiley). According to HINARI site
(http://www.who.int/hinari/), in 2009, more than 6200 journal tithe=e availablefor health
institutions in 108 countries. Like this, but in the food, agriculture and environmental sciences
fields, theAccess to Global Online Research in Agriculture pro{@&ORA) was launched

in 2003. Actually, 1278 journals in institutie of 107 countries are provided by AGORA
(http://www.aginternetwork.org/).

In 2006, the publigrivate consortium Online Access to Research in the Environment
(OARE) was created. The main aim was to improve the quality and effectiveness of
environmental gence research, education and training, also in developing countries and is
coordinated by United Nations Environment Programme (UNEP), Yale University and
science and technology publishers of several fields (http://www.oaresciences.org).

The Bioline Intenational (http://www.bioline.org.br), a nébr-profit electronic publishing

was launched in 1993 by Brazil and UK (now in association with the University of Toronto)
and was pioneer inpen access to pemviewedbioscience journals of developing coues

in the world Nigeria, Brazil and Ira are the most active countries

The Scientific Electronic Library Online (SciELO; http://www.scielo.org/) is a corporative
model, birth in 1997/1998 Brazil, fdree full text peereview articles of online scientific
journal of developing countries with specially incidence in Latin America and Caribbean
regions[87]. Their main aim is to prepare, store, disseminate and evaluate scientific literature
in electronicformat regarding a homogeneous methodology using difféamiguages, with
Spanish and PortuguepeevalenceThis project was initially developdaly the Fundacéo de
Amparo a Pesquisa do Estado de Sao Paulo (FAPESP; http://www.fapesp.br/) with the Latin
American and Caribbean Center on Health Sciences Information partnerships (BIREME;
http://www.bireme.br). At Mars 2009, they had 612 listed journals from several fields
including, agronomyzootechnyyeterinary and medicine. Other main initiatives and degab

for lberoAmerican countries (Spanish, Portuguese and English languagesheam
Revist@s founded in 2004006 (http://www.erevistas.csic.es/),Redalyc (2002;
http://redalyc.uaemex.mxand Latindex (1997 http://www.latindex.unam.mx/).
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For more pecific African and Asian continents, other scholar and scientific online libraries
were devel oped. The African Journals OnlLi
peerreviewed journals from 25 African countries. These journals cover the full raihge
academic disciplines with strong sections on health, education, agriculture, science and

technology, the enronment, and arts and cultére ( ht t p: / / www. aj ol . i nf o,

initiated in 1998 by the International Network for the Availability &¢ientific Publication
(INASP). After two relaunchs (2000 and 2004), he was moved to South Africa, in 2005, as a
non-profit-company. In 2004, INASP (http://www.inasp.info) was registered as UK charity
after they creation, in 1992, by the International u@l for Science (ICSU;
http://www.icsu.org/index.php). They are present in Asian, African and also American
developing countriewith the objective to stimulate the local development as communication,
knowledge and networks fields.

Due, in part, to a quickly increase of researches and results, publication accessibility
technology and their impact in world developmehngopen access feasible initiatives old
concep} surged in last years.

The Budapest Open Access InitiatiOAI; http://www.soros.org/openaccess/read.shtml)
was convened by thphilanthropic Open Society Institute (OSI; http://www.soros.org/) in
December, 2001. The main aim was to make an international effortheitbollaboration of
several institutions inrder to availabldree, from internet, research and a scholar articles in

all academic fields. Other major initiatives to improve the open access were performed with
the Berlin Declaratiomn Open Access 2003 (http://oa.mpg.de/), Bethesda Statement on Open
Access Publishing 2003 (http://www.earlham.edu/~peters/fos/bethesda.htm) and more
recently, the Brisbane Declaration on Open Access 2008 for Australian citizens (Brisbane
Declaration, 2008).

In agreement with this philosophy, the Directory of Open Acckssnals (DOAJ) was
launched in May 20Q3with 300 journalsin order to increase the visibility aresilyuse of

open access peegview scientific and scholarly multanguage journals. The DOAJ is hosted
and partially funded by Lund University Librasig€http://www.lub.lu.sg§/ Otherimportant
financial resources &re or are supplied by the Open Society Institute, Scholarly Publishing
and Academic Resources Coalition (SPAR; http://www.arl.org/spaBPARC Europe;
http://www.sparceurope.org/) and BIBSKAprogram of the National Library of Sweden
(http://www.kb.se/).On March 24", 2009, a total of 3940 journals, with 1410 journals
searchable at article level and 264 695 articles were included in the DOAJ, accortfiag
home page informationThe animal sciences section haat this time 57 journals, and that
includes the veterinary field.

The PubMed Central (http://www.pubmedcentral.nih.gov/) isNkd / NCBI / NLM free

digital archive of biomedical and life sciences journal literature. The Pdb®mntral was
initiated thepublic service in February 2000 with publications of the Molecular Biology of
the Cell journal (American Society for Cell Biology) and PNAS: Proceedings of the National
Academy of Sciences. Now, several hundred other journalse (dist at
http://publicaccess.nih.gov/submit_process_journals.hiraje directly deposit hereThey

entire final publishedrersion are provided bMIH-funded research, in agreement with NIH
[14].

In fact, in 2008, the open access mandate for the [MB] began and required that all
researchegunded with public (NIH) supporput they perreview accepted manuscripts in an
open access formThis mandate directly depositthe manuscripts in an open access
repository the PubMed Centralf these articlesvere previouslypublished in peereview
journals, embargo permission up to 12 monthsan be occur This mandate required
compliance with copyright law. Nlltains the right to act in accordance withéhiE policy
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(http://publicaccess.nih.gov/), evenalll the other rights are transferred to the publigBet.
However, some problems related with US law exclusive rights of copyrigimgined
polemig at least until the first semest2009.

An UK PubMed Central Http://ukpmc.ac.uk/was also launched in 200This free digital
archive of biomedical and life sciences journal literatanmedto mirror the PubMed Central

[55]. Similar procedure was adopted by PubMed Central Canada (University of Ottawa;
http://uottawa.ca.libguides.cdn

Simultaneousnes® PubMed CentralBioMed Central launched the BMC series of journals

in May 200 [40]. This is an UK-based foprofit scientific BioMed Central
(http://www.biomedcentral.com}hat publish Science, Technology and Medicine (open
access) fieldds journals with a new model ,
retains the copyright. In 2009, 60 journals were published by BioMed Central amopidet
factorand other citatiobasel Scientific Metricswere an important poirior them.

Other major open access Rprofit, the Public Library of Science (PloS; http://www.plos.org)

fully began in 2003 and published, in 2009, a fewdifel health science journals (PLoS One
PLoS Biology, PLoS Medicine, PLoS Computational BiologLoS Genetics, PL0oS
Pathogens and PLoS Neglected Tropical Diseases). However, they also charges a publication
fee to be paid by the author or some else (e.g. academic and research institutions).

The Directory of @en Access Repositories (OpenDOAR; http://www.opendoar.or@h is
important directory of academiclocal institutional and subjedtased repositoriedt was

initially developed in 2006,by the Universities ofLund and NottinghamIn April 8 2009,
accordingto they site, OpenDOAR hd 1375 repositoriesmanaged bythe University of
Nottingham under SHERPA umbrella (http://www.sherpa.ac.uk). Institutional or
departmental repositorig$nstitutional) represented 80% (1106), crasstitutional subject
repository Disciplinary) 13% (81), aggregating data from several subsidiary repositories
(Aggregating) 4% (60) and governmental repository data (Governmental) 2% (8) ¢69dtal

The Open Archives Initiative (OIA; http://www.openarchives.org/) was apesl after 1998,

in order topromote interoperability standardsfor digital contents dissemination. Thé%2
version of Open Archives Initiative Protocol for Metadata Harvesting {PMiH) is actually

used to carry these open access repositories and journal literaturégree@cholarship,
elLearning, and eScienparrposes

In fact, animportant aspeatf ICTs use for publication purposeés the literature accessibility.

The success of this accessibility is confirmed by PedretWilliam [71] that determinate

only 6.38% of gray or fugitive literature in twelve core veterinary journals analy§<inC

during 2M0. However, Jack W. Snyder (Associate Director of the NLM between August 25,
2002 and March 2, 2007), considered up to 20% of veterinary gray literature, because it is not
indexed in Pubmed or other information servif@k]. A primaryc onsensus deynit
obtained at th@hird International Conference on Grey Literatassumedn Luxembourg in
1997[30]: 6 Grey literature is that which is produced by government, academies, business,
and industries, both in print and electronic fortma but which is not controlled by
commercial publishing interests and where publishing is not the primary act¥ithe
organi gal"9. ond o6

Actually, the full access to publish in internet tends to decrease this literaturelnyfaet
severalfree sciencespecific search enginem the Internet were arising, and thousands of
governmental, scientific and scholar accurate web pages were indexed, other tharipeer
articles.A System for Information on Grey Literature (SIGLE) was created BOJ#8ming

the availability of this literature type in European Community. In 2005, the SIGLE database
was transferred to an online open access, on a DSpace platform (http://www.dspace.org/) and
renamed the OpenSIGLliBatasaccessedt http://opensigle.irgt.fr/.
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The Science.gowroject was launched in December 2082 US government science
organizationsand the lasversion(5.0) emerged in 2008n April 2009, this search engine
providedgovernmentcience information fronover 38 databasesnvolving more thanl950
agencies and 200 million of Web pag& one queryat http://www.science.gov/index.html.
The Office of Scientific and Technical Information (OSTI; http://www.osti.gov/) also hosted
the WorldWideScience.org, a global science gateway invglever40 databases and portals
from more than 50 countrieslaunched in June 2007and accessible from
http://worldwidescience.org/indextext.html.

Other free, but privates, scholar and scientifisearch engineare widespread used.Major
Websitesare represented byhe Google Scholar (http://scholar.google.com/) and Scirus
(http://www.scirus.com)/

However, the emergence obnline closed community forums and specialized restricted
discussion groupsf researcherer veterinaran can creat@ew types of gray literatur@hese
new implicationsand grey literature definitionare largelyupdatedin (annua) International
Conferences on Grey Literature (see http://www.textrelease.com and
http://www.greynet.org/).

3.3 Constraints andchallenges of veterinary dearning development

The veterinary students andeterinary nurse and techniciatudents” attitudetoward the

A cl a s(ED-ROME ldasedCALs and their enhancememegardinginternational animal

health issueprograms play afundamental role to future tendencies on professional. ffeld

study performed byFrench et al[32], evidenced thathest udent sdé at S 0me
European and US schoplis 2004,considerednformative the interactiveCD-ROMs fact

based or caskase& with parasite database/encyclopaedia ArtdrnationalAnimal Health
(scenarios from Chile, South Africa and Mexicodnterts, respectively.However, any
changi ng st ud e nthesnternadidnal vetenndrgmeslicirie i ithés 1Istddywere
demonstrated.

With Internet technological advangegterinarian, veterinary schoots colleges[80] and
otherinstitutions are expanding their interactivity with Web sitestact, according to Dede

[24], in the next years, three complementéeghnologies interfaces should be present in
learning and specific education fomtshe cl assi cal Aworl d to the
interfaces for Aubi qui-in-Wairsd ead d mmdser) VMigddu | & n d
Environments (MUVE) interfaces (s&ble?2).

Table 2. Main (predictive) categories for ICTs development in general education and training. Data collected
from Dede[24].

Interfaces Description / Use

The computer desktop providing access to distant experts and archives, enabling
AWorl d to ¢t he Ccollaborations, mentoring relationships and virtual communities-of-practice.

The Internet 2 is an important tool for these purposes.

Portable wireless devices infuse virtual resources as we move through the real

AUbi quitous Cworld. The early stages of faugment ¢
q research on the role of fismart object
doing.

. - Partici pant s 6 wahvcanpater-based agergsraadcdigital artifacts in
i Al dineeonder | a yjtual contexts.

multi-user virtual o . . . .
environments The initial stages of studies on shared virtual environments are characterized by

advances in Internet games and work in virtual reality.
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The interactive veterinary softwa¢asinglocal disks or Web 2)can beapplied to caséased
scenarios, likeneard health management, epidemiologeradi clinical studiesn all animal
speciesor in many otherfields. Theseresource have great advantage for learning and
practicedraining student’s can tak#ecisions face to a normal, urgent or emergent scenario;
no live animals are required, the simulations can be infinitikeyeated irany time and any
local with different decisions

TheCALs packages can be also authored by stu

can provide a complementation or alternative to classical didactic teaching with more
performances examinations resys].

Obviously, the use of CALs can’t definitivebliminates the animal use for teacher and
researcher proposes, but can training students before they use in the classtbmteamary
hospital. This represents rational management criterion with rasponsibleand limited
animal use. Consequentliret human ethical behaviour and animal weltemproved.

Some problems could binding in these CALs like the partial capacity to develo@and
present several probabler improbable scenarios according to tlstudent decisions
Consequentlythe full simulaion of a dynamic environmentike in realsituationsmay be not
possible.

Many CALs created in last decadesre based in CEROMs storage However, the quickly
interactiveand platformtechnological advanceand the medicine veterinary developments
implicate hardwareipgrades and software updates for thesgramsor/and the creation of
expensive new programbor the generalityf teachers is not possible to create or modify
CALs for curriculuns adaptation due to #y limited occupationaltime and skills in this
authoringinformaticsfield [25]. To resolve these situations, the RECAL project yeasmded

at the University of Edinburghn order to create a sustainable learning objects approach
(http://www.recal.mvm.d.ac.uk) The process was well described by Dewhurst ¢28]: the
existing CALs aradisaggregadd into smallersized learning independent objetitiat can be
easily reorganized andised by teachersr other personafor pedagogical adaptatiomy
multitude of veterinary learning scenarios can be created with this methodbiogther
hand, sudents can be stimulated to contribute for the CALs reorganizatioother to
stimulatetheir cognition development.

Moreover, he CALs carinteract,reinbr ce or accompl i sh the mobi
learning and trainingpurposes In agreement tahe referred above, Erasmus, Erasmus
Mundus (200922013), Leonardo da VinegindVETNNET (Veterinary European Transnational
Network for Nursing Education and Training) have a great importance in Eusepe (
http://ec.europa.eu/education/index_en.htm; http://eacea.ec.europa.eu/index.htm; and
http://www.vetnnet.com/). An integrated hi&gheducation network system is in development
in Europe. A European Credit Transfer System (ECTS) was created in order to improve the
student 6s mo b i | i t[3j]. Genseqhentlya toBolognal procass, i nwostly
veterinary courses opted for a vetamy Masters degree.

However, like in traditional mobility programs students, the linguistics differences between
the first and second languages have an important role to literacy skills and compgi@hces

In the digital world, that problem persists, libe use of social networking sites associated
with mobile digital devicess animportanttool to improve crossinguistic effectivenesgs2].

Other than linguistics differences, important positive negative potential social and
economical forces camfluence the implementation of scalable and sustainableaening
academic oscholarshipsystems. Using social field theories, a genefl@agningpolicy field

for the academy was proposed archoma[70]. This author considerswo principal
potentialrestraining and four driving vectéorces in order to implement a feasibkearning
system (fig 3).
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< International trend to establish service
university models in response to pervasive
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Figure 3. Mains potential positive and negative factors to affetdaening strategies in acadensgstems.
Modified from Parchom@rQ].

In the University of Copenhagen (Denmark), adeaning platform with access at
https://absalon.ku.dk was recently developed with the LIFE (IT Legrn@enter;
http://www.itlc.life.ku.dk/) in other to pro
examination and basic surgery. Thelme teaching, (facéo-face) videecases and video
performances were applied in veterinary curriculum. Tdachers refers that can dispense

more time for a closely and individual student approach and practical classes and make sure,
that the students are both theoretically and practically prejz2¢d
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Similar to related by Ketelhuand Niemi [48] in animal Bboratory, ubiquitous computing
technology could be also adapted to small and large animals using RFID tags and biosensors
for standard operating procedure, in leaning and research activities. Biosensors attached to the
animal, for electrocardiogram, blogmessure, and oxygenation / anaesthetic control could
monitor the animal motion (fig. 4). This information, other than the prmtra- and
postoperative redlme monitor situation, can be processed angwheredisseminatedby the

Webinto desktop and portable computers, and other wireless digital devices.

Figure 4. Veterinary operating room for small animals (proposed scenario). Other than biosensor tags to monitor
animal anaesthesia during the chirurgical act (central and right up screens), all of this information, including the
digital video records (left up scnee can be stored in an intranet server (right server and router) and used for
research and learning purposes. Edited ortie information can be used in classroom, university campus
(wireless zone) or at house.

Today, in human medicine, almost all modern medical cares relies on electronic medical
deviceg[5]. These electronic and digital integrative devices allowed the creation of operating
rooms like the innovative CIMIT project (http://www.cimit.org/) at Massachusetts General
Hospital [53]. For learn and training purpose, they use several simulator types: passive
simulators in order to imitate real cases as clinical and chirurgical aspedt®ased in
anatomic 3D representations of body parts; active or interactive conyeuteanced
mannequins also reproducing normal and pathophysiologic functions; and finally the newly
MUVE. Both last two simulator type can be employed for examination,icslrgand
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endoscopic procedures training and assessment, and evaluated both individual and
collaborative skill77].

However, researches for learg and training procedures are need in order to effective and
validate the simulatiobbased cases, similao the described by Lammers et @81] for
emergency medicine in humans. In fact, the (US) Society for Academic Emergency Medicine
(http://www.saem.org/) stimulated a consensus group to discuss some trends for the use of
simulation in order to develop expertise cliniciaa¥teaching strategies optimizatiqQns)

evaluation behaviour of experts in simulati@nvironment; c)high-speedc | i ni ci and
competence improvementl) simulation use to manage performance problearsd; e)

bridging the gap between simulation and real wiks.

The MUVE can provide an interactive environment, on shared virtual environments, with
immediate feedbackrom interface devices to one or several operators (students or
professionals) with different backgrounds, like veterinarian, veterinary nurses, technicians and
managers or scientists atehchers. Asoftware forai Vi r t u al Veterinary Em
in order to present dynamics and medical scenarios and simulate real situations was
developed angroposed by Schlachtgf9] in theyMaster of Science Thesis

In 2001, a 3D immersive virtual world projeetthe AET Zone- was launched byhe
Instructional  Technology program at(US) Appalachian State  University
(http:// www. |l esn. appstate. edu/ aetz/default.h
| ear ni ng o nAnewdenominate@rasente Pedagody2) schemewas created

(table 3, based irsocial aspects of teaching and learpimglding a true online environment
community ofpractice[16].

Table 3. Tenets of Presence Pedagogy (P2) for education virtual environments. AdapteBrdmemk et al.
[16].

P2 Principle P2 Practice

Ask questions and correct Y Interactions with faculty and students
misconceptions 9 Both peers and "experts" serve as catalysts to promote explicit learning

9 Activities that require sharing of personal an professional experiences

9 Recognition of background knowledge and expertise

9 Acknowledgement of and engagement in a Community of Practice

9 Cross-course, cross-cohort, cross-program, and cross department interactions

Stimulate background
knowledge and
expertise

9 Activities that promote cross -cohort, -program, and 7 department interaction
9 Naming convention to identify student cohort, program, and nationality
9 Shared faculty responsibility of supporting students across programs

Capitalize on the presence
of others

9 Team teaching
9 Naming convention to identify faculty and staff
Facilitate interactions and 1 Interdisciplinary lesson/unit planning
encourage community 1 Activities to capitalize on notion of Distributed Cognition
1 Interdisciplinary Community of Practice
9§l Text and voice tools for interaction

1 Multiple manifestations of Presence
Support distributed 9 Creation of open space in which students and faculty of various backgrounds
cognition and levels of expertise can interact.

9 Expertise shared by students and faculty
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9 Students and faculty identification of relevant tools and resources

Share tools and resources L .
1 Availability of tools and resources in shared space open to all students

9 Engagement in authentic activity
9 Creation of open, resource rich environment
9 Activities that promote exploration of shared tools and knowledge base

Encourage exploration
and discovery

9 Authentic, action-oriented projects and assignments that have personal
Delineate context and meaning and relevance for the students
goals 1 Visual cues to facilitate organization of and accessibility to tools and resources
9 Use of avatars and metaphors

9 Periodic assignments requiring ongoing, guided reflection
Foster reflective practice 9 The "So What?" question
9 Frequent public presentations

Utilize technology to 9 Activities that require utilization of in-world tools and resources
achieve and disseminate 9 Persistent presence of a living curriculum
results 9 Multiple presentations across programs, cohorts, courses, and sections

The researches in thisr similar, pedagogical forms will be verymportant because can
provide experience for human and animal heaftplications.

Some healthcare professional education examples or experimental projects were reported by
Hansen[37]: a) the Advanced Learning and Immersive Virtual Environment (ALIVE) at the
University of Southern Queensland (US@ustralia) stimulate thelevelopment of learning
contents, using the neproprietary open AliveX3D program
(http://www.alivex3d.org/default.htm);  b) the Second Health Project
(http://secondhealth.wordpress.com./), baseddatailed hospital comes to life in Second life
virtual world (http://secondlife.com/), and developed by the Imperial College in Loaddn

the National Physical Lab in UKand c) the experiential ® learning tool PULSE!project
(http://www.sp.tamucc.edu/pulse/home.asphded by the Office of Naval Resehrand US
Congressaimedlearn clinical skills and increase diagnostic thought processes.

In fact, anew paradigm for local, regional and global health interdisciplinary approaches are
building due to migrations of people, animals, and germs thoughalgtation in last two
decades. Social or soepyofessional networks and professional representations in virtual
worlds can contribute tthis new worldwide soci@conomicstatement.

For example, in US, the University of Wisconsin interact between scbbbisnanmedicine

and public health, nursing, pharmamyveterinary medicine present in their Madison campus
and a division of international studies on major world regions coordinated by an International
Health Advisory CommitteeMain outcome measuresoficies and global health core
competencies are listed in tabfle The final goal of this Center for Global Health is the
creation of an effective and functional Certificate in Global Health as a synergic profit for
several countries partnershii38].

However, several social, economic and legal constrains refatvede forworldwide e-
learning should be attenuating these health global projectsThe international lawful
homogeneitywill be profitable in order towvidespreadveterinary and medicine eleamg
systems
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Table 4. Outcomes measures and core competences for a Global Health Center in University of Wisconsin
(UW). Modified from Haq et al[38].
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Educational
outcomes

Research
outcomes

Partnerships
service
projects

exchanges

outcomes

Knowledge

Communications

kills

Attitudes

1 Number and location of global health courses and field experiences

1 Number and types of participants

1 Graduates with a Certificate in Global Health

1 Development of a global health track in the UW Masters of Public
Health program

1 Course evaluations by students, UWi Madison faculty, and
international partner

1 Number and type of global health research projects

1 Number and types of participants (on campus and abroad)
1 Research funding

1 Research findings, outcomes, and health impacts

1 Publications and presentations

9 Number and locations of international partnerships

1 Feedback and evaluation from international partners

9 Number and categories of affiliates

1 Feedback from affiliates regarding the value of the UWi Madison
Center for Global Health

9 Number and type of service projects and exchanges

1 Funding generated to support global health efforts

1 Health outcomes for target populations (before and after interventions

Administrative TAssessment of program and activities by participating units

9 Feedback from steering committee members
9 Financial self-sufficiencv

1 Describe complex determinants of health

1 Recognize humani animali environment interactions that affect health

1 Access evidence-based information on the epidemiology of health
and disease

1 Identify population-based strategies for health promotion and disease
prevention

1 Describe the organization and basic features of health care systems

1 Describe the roles and functions of nongovernmental organizations in
health care

1 Discuss diverse belief systems as they relate to health

1 Explain the relationship between health and human rights

1 Adhere to ethical practice regardless of context

1 Use active listening and communicate effectively in diverse settings
1 Collaborate and form interdisciplinary partnerships to promote health
1 Demonstrate humility and engage in effective conflict resolution

9 Promote equity and access to health care for all

9 Appreciate diversity and promote health across cultures and health
belief systems

9 Demonstrate professionalism regardless of context

9 Appreciate contributions of various disciplines to health

9 Exhibit flexibility and accommodation to a variety of circumstances

1 Value sustainable solutions to promote health now and for
generations to follow
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3.4.Animal production, veterinary epidemiology and diseases control
Il n ani mal production and for commerci al pur |
livestock animal has special importarioeghe chain food traceabilitgue to foodsafety and
public healthcontrols This identification type also caorovidea simple and quickly system
to identify each live animal during zoothecnior sanitary andclinical veterinary
interventions. I n us, t he Nati onal
(http://animalid.aphis.usda.gov/naisgcommends the utilization of International Standards
Organization devices compliant (ISO 11784 and 11785 norms; http://www.is@mocgws
and otherf ood ani mal s. These ear tags |Necevae frequ
relatively inexpensiveyut readonly [84].
In EU, similar procedures wermevelopedand an effort to RFIise inseveral species was
make in order to prevent epizootic diseases and food safety in livestock awmimaublic
health problems in dogs. Additionally, the ISO 3166 norm defines the Country Code for each
Member State. The Regulation (EC) No 21/2004, EU Commission Decision 2006/968/CE of
15 December 2006, Regulation (EC) No 1560/2007 and Regulation (EC) N20083
provide conditions and laws in order to disseminate RFID inssmall ruminants, until
2010/2012. The possibilitto useelectronic identificationn bovines was described in the
COM/2005/0009 Repoi9] andin equines born after 2008h Council Drective 90/426 of
26 June. Il n swinebs, some studies for el ec
comparison were performel@4]. In pets, the Regulation (EC) N° 998/2003 of 26 May
normalizeghe subcutaneous transponders.
The TRAde Control andExpert System (TRACESyas developed by European Union in
other tomakemore efficientthe tracing monitor of animal movemergsdanimal products
[49], enhancing the existing systems, with electronic online data traxagfacity
Simultaneously, aapidability to examine spatial patterns and processes basefbrmatics
tools was provided by geographic information systems (GIS) and applied to epidemiology
researches and diseases surveillafig4]. Georeferences can be done by Cartesian
coordinates, adinistrative tools and other spatial references. In agreement with other
variables, like diseases diffusion (incidence and prevalefamdis and geographic rigkcan
be studied or evaluatefb7]. They use can provide a spatial (3D)temporal relation
observationand wireless mobile devicescan play an important raleThe management
approach, costffective actions and predioh of epizootic diseases can be possible with
these technologied 2]. Sharedwith world network systemsnonitor or researciprograms
can take placel, i ke the initiated by the fdl-bothegr at e
Di s e as e s-3 Eufope@rrUnibn funded) on titdorne diseases with the involvement of
29 countries (http://wwwold.icttd.nl/), and initially with Indiaaty, Iran, China, Central Asia,
Bangladesh, and Turkef2]. In intensive animal productionGlSs can be also used in
emergency management and nutrient waste disfzGjal

In other hand,he teleepidemiology consist in the combination between data of earth
orbiting satellites (e.g. vegetation indexes, winds and cloud masses, wave height, rivers and
reservoirs water levels) and the collected from animals clinical [8&ja Remote sensing
(study of objects without any direct contact, through image captndspEss can be used for
epidemiological surveillance to predict, monitor and control epizootic diseases in large scale
of the globg76]. An example was the application of remote sensing satellite imaging in East
Africa to predict Rift Valley fever in cd#. FAO's Special Programme Emergency Prevention
System for Transboundary Animal and Plant Pests and Diseases (EMPRES) in agreement
with appropriate early warning systems for specific diseases can be effective to predict and
controltheyemergence andissemination[58].
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GlS-driven integrated redalme surveillance pilot (open technology) systems, with online
surveillance, are other important tools for animal and human disg&esAn Australian
example for agronomidield is the Australian Soil Resource Information System (ASRIS)
located at http://www.csiro.au/services/ASRIS.html. In humanedicing the online
geographic information system (EpiScanGlS)launched in Germany 2006,
(http://episcangis.hygiene.uniuerzbug.de/) was open sourcebased and monitor the
meningococcatliseasd75].

All of these technologieapplied in real situations are or will be important tdolse-learning
and research purposestegrated contraienters, universities and other researistitutions.

3.5. General future trendsof ICT involving veterinary fields
The future of ICTs in veterinary or any other professional field will be closely related with the
Internet and Web changesnd their interactions with the global societpternational
regulations and laws

The Pew Internet & American Life Project (http://www.pewinternet.osghich studed the
social impact of the interneh US and the worlgdaccomplished an online survey about the
future prediction of the Internet at 20s. The deep interaction between mobility, personal,
professional or social facteand the global network wasredicted(table 5). However,is
probablethatlegal and ethical formsf ICTs usesill remaina sensible subjeetssociated to

a forgiveness or social tolerance lower developriignt

Table 5. Expected future of social, political, and economic impact of the Internet around 2020s in the world.

Datacollected fromAnderson and Rainig3].

Expectation in Internet development *

The mobile computer device will be the dominant internet connection tool due to universal international
standards existence.

User interfaces will offer advanced talk, touch, and typing options. A thought-based interface-neural
networks offering mind-controlled human-computer interaction will be also possible. The current architecture
of Internet will be improved, but not changed to a new global network. Separated Internet spaces will be
created or refined by corporations and governments in order to maintain network control regarding the crime,
piracy, terror and other security problems and their consequences naturally improved by an open system.

The division between personal and professional time will tend to disappear due to hyperconnected
future with more freedom, flexibility and life enhancements. The challenging of family and social life and
increasing of individual stress can be a damaging consequence.

Virtual worlds, mirror worlds and augmented reality will be enhanced with smartphones and GPS, social
networks and other technical improvements, including genetic engineering. New opportunities for
conferencing, teaching and 3-D modelling can be offer. Adverse effects like increase in violence and obesity,
in network dependence (more potential for addiction or overload) and new extensions of the digital divide.

The transparency caused by network processes will increase with the internet and web development, but
that will not necessarily yield more personal integrity, social tolerance, or forgiveness. Sharing information
can profit people and organizations or can turn them more vulnerable. Personal privacy and reputation
concept will be enhanced with ubiquitous information dissemination. Multiple or none digital identities can be
created.

Control of intellectual property and they policy regulating will still inaccurate for some situations, in part
due to non global agreement. New economic models are need in regard to the service or merchandise
commerce and classified as paid content, free offer or exchange.

* The online survey was performed by Pew Internet & American Life Project from 1,196 expert participants (578 leading

Internet activists, builders and commentators and 618 stakeholders) and is not a randomly study of a representative world
sample.
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