LATVIJAS UNIVERSITATE

Imants Gorbans

Izskirosas IKT izvéles nakamas digitalas
dekades robezskirtné Latvijas skolu
izglitibas politikas veidosanas sistéma

Promocijas darba kopsavilkums

Vadibas doktora zinatniska grada iegtiSanai
Apaksnozare: izglitibas vadiba

Riga, 2008



Promocijas darbs — doktora disertacija izstradata Latvijas Universitates Pedagogijas
un psihologijas fakultates Izglitibas zinatnu nodala no 2005. lidz 2008. gadam.

Zinatniskais vaditajs

profesors Dr. oec. Andrejs Geske, Latvijas Universitate

Darba recenzenti:

profesors Dr. chem. Andrejs Rauhvargers, Latvijas Universitate

profesors Dr. phys. Sergejs Hilkevics, Ventspils Augstskola

profesors Dr. sc. comp. Guntis Barzdins, Latvijas Universitates
Matematikas un informatikas institts

profesors Dr. habil. phys. Arsens Bagdasarjans (Arsen Baghdasaryan),
Krievijas — Arménijas Universitate, Arménija

Darba autors

Imants Gorbans, Latvijas Universitate, Pedagogijas un psihologijas fakultate,
Jirmalas gatve 74/76, A-208. kab., LV-1083, E-pasts: imants.gorbans@]lu.lv,
talr. 67033865, 29496831.

Darba aizstavésana notiks Latvijas Universitates Vadibzinatnes un demografijas
promocijas padomes atklata sede 2008. gada 26. novembrT pl. 16.00
LU Ekonomikas fakultates 322. auditorija (Aspazijas bulvari 5).

Ar darba kopsavilkumu var iepazities LU Biblioteka (Kalpaka bulvar 4).

Atsauksmes siitit Promocijas padomei: Latvijas Universitate, Raina bulvaris 19,
Riga, LV-1586.

Promocijas padomes priekssédetajs: profesors Dr. habil. oec. Juris Krimins
Promocijas padomes sekretare: docente Dr. oec. Sandra Eglite

ISBN 978-9984-45-025-4

© Imants Gorbans, 2008



TEVAAS ettt
Promocijas darba t€mas aktualitate un rezultati..........ccoooiveiieiinineiiiieeeee
Promocijas darba visparigs rakSturojums..........cceceeeeuerueeeienieinieeeeeeieeenceeeenes

Promocijas darba satura atSpogulojuUMS .........ccevueieiirieiriinieireeeeeeeese e

1. Darba teor€tiski p&tnieciskas dalas 1sS apskats..........oeeevirieeerninieennnicceneens
1.1. Parmainas IKT ka izglitibas vadibas parmainu virzitajspeks............c.........
1.2. Atklata pirmkoda programmatfiras perspektivas..........cccooceeeeereeerieeeneennes
1.3. Latvijas skolu informatizacija ..........cccceeeeeirinieineieeeeeeeee e

2. Darba praktiski p&tnieciskas dalas apskats...........ccoceceririreneininnncneece
2.1. Sabiedribas viedoklis par APP ievieSanas iesp&jam sKolas ...........cccceerveneene

2.2. Respondentu viedokla par APP ievieSanu atkariba
N0 Linux zin@8anu ITMENA ..........cveveeevreereereereereereeeeeeeecteereereereereereeseeeenens

2.3. Aptaujas datu sekundara apstrade papildu informacijas iegtianai.............
2.4. Aptaujas rezultati par Web programmeSant............cccoeveeevereererieerieneeeniennns

2.5. Atklata pirmkoda programmnodro$inajuma izvéles
ekonomisko faktoru IZPELE .......ooveeeviieeieieieieeiee e

2.6. Starptautiskie salidzinoS$ie pétijumi par IKT Eiropas un pasaules skolas...
2.7. E-macTbas Un €-StUAI]as ......c.eoueuirueieuiieieieieieieiceiei et
2.8. Multipolara daudzlimenu IKT sabiedriba..........cccceoerineiiiinineiicicce

NODEIGUMS UN SECINAJUMI1.vvveenreieiieiietietietieietetesteeteeeeeseeseeneesaesessessesseeseeseeseensenees

Galvenie HEETAtTIAS AVOLT ......c.coveeuieeeieeeieeeieete ettt et ete et eae et e e e eseeneeeaeeens

N B~ b

12
12
15
18

20
20

23
24
27

28
31
34
35

36
79



1. Ievads

1. Promocijas darba temas aktualitate un rezultati

Promocijas darba pamatuzdevums

Zinatniski izpetit atklata pirmkoda programmatiiras ievieSanas iespgjas
Latvijas skolas izglitibas parmainu un IKT inovaciju izv€lu kompleksa
determinétaja sisteéma.

Problémas aktualitate un nozime

Darba aplukotas vairakas izskirosas izveles, kuras Latvijas izglitibas sisteémai
ir javeic tuvakajos gados sakara ar pasaules ieieSanu nakamaja digitalaja dekadg,
ko raksturo ne tikai bitiskas datoru infrastruktiiras un lietojumu izmainas, bet arT
parmainas visa sabiedriba kopuma, taja skaita vadibas metod€s, koncepcijas un
lidz ar to arT izglitibas sféra un izglitibas vadiba (IV). Darbs veltits So parmainu
teorStiskajai un praktiskajai bazei, 1pasu uzmanibu pievérSot atklata pirmkoda
programmatiiras (APP) lietoSanas iesp&jam un aspektiem macibu procesa Latvijas
skolas, ka arl operétajsistému, biroja programmatiiras un interneta risinajumu,
taja skaita e-macibu, izve€les iespgjam un skatot $os jautdjumus informacijas un
komunikacijas tehnologiju (IKT) plasa spektra parmainu ietekmes konteksta uz I'V.

Kops IKT klast par darbavietas, skolas, majas aizvien vairak integrétu
komponentu, tas ir mainijusas misu dzives, darba, macibu, atpiitas un saskarsmes
veidu; tas ir c€lonis socialai transformacijai, kas ir rezultats datoru un komunikaciju
tehnologiju konvergencei un to asimilacijai sabiedriba. P&tnieki biezak akcenté
IKT ietekmi uz sabiedribu vai specifiskus tehniskus risinajumus, bet maz ir pétiti
jautajumi, kas rodas, kad sabiedribas locekliem, taja skaita izglitibas vaditajiem,
tieSi vai netie$i ir jaizvélas tehniskie un ar tiem saistitie pedagogiskie risinajumi.

Lai var€tu realizét nakotnes izglitibas mérkus, ir nobriedusi nepiecieSamiba
izglitibas sistéma un sabiedriba kopuma ieviest vairakas IKT inovacijas un izdarit
izvéles, no kuram svarigakas apliikotas $aja darba. Jaunas IKT ir cie$i saistitas
ar jaunam vadibas metodém. IV ir jasagatavo un jaievie$ parmainas skolu
programmas, standartos, tehniskajos lidzeklos un metodgs, lai skola notickosais
pec iespgjas pilnigak atbilstu sabiedriba norito$ajam parmainam un uz zinasanam
balstitas ekonomikas sabiedribas redz&jumam. IKT $aja konteksta ir riku kopums,
kas dod iesp&ju ka izglitibas sistémai kopuma, ta izglitibas vadibai taja skaita,
maksimali efektivi realizét savas funkcijas un pilnveidot izglitibas sistému.

Eiropas Savieniba (ES) lielu uzmanibu pievérs APP plasakai ievieSanai, bet
dazadas ES valstis ir dazada situacija. Lidz §im APP plasaka ievieSana Latvija



nebija vertéta, tapat nebija pietickami skaidras nakotnes vizijas izglitibas
politikas veidoSanas aspektos, kas saistiti ar IKT, tadel darba autors ir centies
pilnveidot situaciju $ajas jomas. Promocijas darba ir kompleksi apliikotas jauno
IKT risinajumu izmantoSanas iesp&jas izglitiba, Tpasi pieversot uzmanibu APP un
e-macibu ievieSanai Latvijas skolas. Darba skarta ar1 APP ievieSanas ietekme uz
plasaku sabiedribu, ir veikts komplekss p&tijums, izstradati modeli un priekslikumi
izglitibas iestazu vaditajiem, pasvaldibam, valdibai. Kopuma S$is darbs var
noderét ka atbalsts realai APP ievieSanas iniciativai, saistot to ar pargjam IKT
revolucionarajam parmainam, un ir Ipass ar savu starpnozaru, starpdisciplinaro
,,mozaikas” skatfjumu.

Darba galvenie rezultati un novitate

e Ir apzinatas un izanaliz&tas galvenas IKT izvéles, kas gaidamas Latvijas
izglitibas sist€éma tuvakajos gados un ir bitiskas izglitibas vaditajiem, jo
ir pamats dzilam parmainam izglitibas politika. Jaunums ir $o jautajumu
plasais, kompleksais skatfjums, vienoti apliikojot IKT un izglitibas
vadibas parmainas.

e Izanalizttas atklata pirmkoda ievieSanas iesp&jas Latvijas skolas:

o izpéetita Latvijas IKT jautajumos ieinteresétas sabiedribas dalas
attiecksme un praktiska gataviba APP ievieSanai;

o izstradata un lietota originala aptaujas datu sekundaras analizes
metode, izmantojot informacijas entropijas aprékinus, kas ir
ieguldijums vadibzinatnu metodgs;

o izpétiti APP vai slégta pirmkoda programmatiras (SPP) izveéli
nosakosie faktori, un atklatas likumsakaribas, kadel §1 izvéle ir
atkariga no respondenta IKT zinasanam;

o izstradats un realizéts originals tieSsaistes aptaujas APP tehniskais
risinajums.

o Izstradati APP ievieSanas modeli un konkréti ieteikumi valdibai,
pasvaldibam, izglitibas iestazu vaditajiem un skolotajiem, vecakiem un
ikvienam sabiedribas loceklim:

o modelu finansialo faktoru izp&tei izstradata un pirmo reizi aplikotajai
problematikai izmantota uz Monte-Karlo datorsimulacijam balstita
faktografiskas analizes metode, kas ir ieguldfjums vadibzinatnyu
petfjumu metodes;

o §is ir pirmais un pagaidam vienigais pétijums Latvija par APP
ievieSanas iesp&jam skolas, raugoties uz to kompleksi no sabiedriba,
izglitiba un IKT notiekoSo jaunako parmainu viedokla.

e Starptautisko salidzino$o izglitibas p&tijumu IKT dalas rezultati originali
aplukoti APP ievieSanas, migracijas un citu ES valstu APP aktivitasu
konteksta.



e Pétitas dazu Web 2.0 risinajumu izmantoSanas iesp&jas Latvijas skolas,
pamatota uz MOODLE bazetu e-macibu ieviesanas lietderiba skolas.

e Jeviests un pamatots jauns jédziens — ,multipolara daudzlimenu IKT
sabiedriba” ka visatbilstosakais Latvijas vélamas nakotnes komplemen-
taras IKT situacijas aprakstam no izglitibas vadibas un informatikas
didaktikas viedokla.

o Darba icklauti arT vairaki mazak nozimigi, nelieli autora p&tijumi (par
skolu majas lapam, skolotaju un studentu anketéSanu skolu IKT bazes
u. ¢. papildu izpétei), to apstradei izveidota originala kodé$anas metode,
kas balstita uz Linux failu tiesibu pozicionalo pierakstu.

2. Promocijas darba visparigs raksturojums

Pétijuma téma: izSkirosas IK T izveles nakamas digitalas dekades robezskirtne
Latvijas skolu izglitibas politikas veidoSanas sisteéma.

Pétijuma objekts: komplekss skatfjums par 21. gadsimta pirmas desmitgades
beigu IKT parmainam, to iespaidu uz izglitibas sisttmu un APP izmantoSanas
iespgjam Latvijas skolas Eiropas Savienibas konteksta.

Pétijuma meérkis: izpétit APP izmantoSanas iesp&as macibu procesa
Latvijas skolas 21. gadsimta pirmas desmitgades beigu izglitibas vadibas un
IKT parmainu, Latvijas skolu IKT attistibas, Eiropas Savienibas dokumentu un
salidzino$o izglitibas pétfjumu konteksta; izveidot modelus un IKT inovaciju
ievieSanas ieteikumus no izglitibas vadibas viedokla.

Pétnieciskais jautajums: kadas izskirosas IKT izvéles tuvakajos gados biitu
javeic Latvijas skolu izglitibas politika un kadas ir APP ievieSanas iesp&jas un
velamas vadibas metodes Latvijas skolas $o izv€lu un Latvijas Tpasas situacijas
konteksta?

Pétijuma motivacija bija straujie parmainu procesi izglitiba un IKT sfera,
autora profesionala interese ka par Microsoft Windows, ta par Gnu / Linux un
citam SPP un APP un zinatniski neitrals jautajums: kadu programmatiiru vislabak
izveleties? PEtjums nav versts ne pret vienu programmatiras razotaju, ka ari
nevienu nereklamé — ka APP, ta SPP jaunakas versijas ir veiksmigi lietojamas.
ST darba autors ir bijusais fizikas un informatikas skolotajs, direktora vietnieks
datorizglitiba, LU lektors, profesionals datorspecialists un vienlidz labi parvalda
ka Microsoft Windows, ta Linux serveru un darbstaciju instaléSanu un uzturésanu,
ar ko nodarbojies vairak neka septinus gadus.

Petijuma darba uzdevumi

1) Izpétit pasaules un ES IKT attistibas tendences un lomu izglitibas
parmainu procesos;



2)

3)

4)

5)

6)

7)

izpetit IKT ideju attistibu Latvijas izglitibas sisttma un salidzinat ar
Eiropas Savienibas 27 valstu pieredzi;

izpetit un izvertet jaunakas SPP maksas un APP brivlietojuma iespgjas
skola un datorus un internetu lietojosas sabiedribas dalas viedokli,
noskaidrot Latvijas specifisko situaciju, analizgjot to globalo IKT parmainu
konteksta: a) Microsoft Windows / Linux, b) Microsoft Office | OpenOffice.
org, ¢) macisanas vadibas sistemas Web CT / MOODLE, d) citas APP un
FLOSS lietojumprogrammas, utilttas, Web 2.0 riki;

veikt starptautisko salidzinoso izglitibas petjumu IKT dalas rezultatu
apstradi ar kvantitativam statistikas metodém un tos izanalizet, salidzinot
ar citam Eiropas Savienibas valstim;

aplikot APP un SPP no filozofiska un sisteémpieejas viedokla, izmantojot
entropijas jeédzienu;

izveidot izglitibas vadibai noderigus modelus APP / FLOSS un
SPP / maksas programmatiiras jaunako versiju ievieSanai tuvakajos sesos
gados, veikt to finansialo risku izp@ti ar faktografiskajam metodem;
sagatavot ieteikumus valdibai, pasvaldibam un skolu vaditajiem par IKT
bazes modela izveli.

Pétijuma baze

Latvijas Republikas visparizglitojo$o skolu skoléni, skolotaji, izglitibas
vadttaji un vecaki (datoru un internetu lietojosa Latvijas sabiedribas dala) —
APP aptaujas 625 respondenti: Latvijas 194 visparizglitojoSo skolu
skoléni, 187 datorspecialitasu studenti, 50 citu specialitasu studenti,
36 informatikas skolotaji, 24 augstskolu docgtaji, 134 citi sabiedribas
parstavji;

starptautisko salidzinoso izglitibas p&tijumu OECD PISA 2000., 2003.,
2006. gada datu bazes un IEA SITES 2003. gada dati;

MOODLE skolotaju kursu 18 dalibnieki, 156 izpétitas Latvijas skolu
majas lapas, LU PPF informatikas skolotaja specialitates 31 studenta
anket&Sana pec prakses skola.

Pétijuma metodes

1.

Visparteorétiskas: zinatniskas un tehniskas literatiiras, publikaciju, zinu un
apskatu (taja skaita autoritativos interneta resursos), ka art starptautiska
IKT foruma CeBIT 2008 materialu, valsts dokumentu, LR valdibas
deklaraciju un ekonomiskas attistibas prognozu analize.

Empiriskas: tieSsaistes aptauja, anketeSana, datu apstrade ar statistikas un
sinergétikas metodém, IEA SITES, OECD PISA un darba autora aptauju
datu statistiska analize ar kvantitativajam un miks€tajam metodem



(biezumu sadalfjumi, faktoru analize, korelacijas koeficienti, Manna—
Vitnija metodes nozimiguma testi, ht kvadrata kritérijs, Kronbaha alfa
koeficients), modelu faktografiska prognozesana ar Monte-Karlo metodi,
aptaujas datu sekundarais noveértéjums ar Senona (Shannon Claude)
informacijas entropijas aprékiniem.

Sis ir komplekss, starpdisciplinars pétijums, kas galvenokart attiecas uz
vadibzinatnes izglitibas vadibas apaksnozari, ka arT skar informatikas didaktikas,
pedagogijas, statistikas, ekonomikas, sistemologijas, datorzinatnu, ka ari
atseviSkus sinerggtikas, filozofijas un politikas jautajumus. Darba attistitas idejas
nav uzliikojamas lineari, tas veido mozaiku, un tikai tas kopaina apraksta situaciju.
Petfjuma rezultatu un autora pozicijas precizam aprakstam un skaidroSanai ar
mérki Latvija stimulét uz zinasanam baz€tas ekonomikas veidoSanos ieviests
jauns jedziens: multipolara daudzlimenu IKT sabiedriba.

Darba ir 284 literatiiras atsauces, no tam 112 ir interneta resursi, 26 attéeli,
17 tabulas, darba apjoms ir 257 lpp., no tam 39 Ipp. veido 10 pielikumi.

Pétijuma veikSanas laiks: no 2005. gada junija lidz 2008. gada martam.

Tezes aizstavesanai (1., 2., 6., 7. t&ze tiesi attiecas uz izglitibas vadibu, bet
3., 4., 5. satur darba IKT komponentu un ir pamatojums 2. un 7. tzei.)

1. téze: parmainu izglitiba no sabiedribas un skoléna, kuru maca, uz sabiedribu
un skolénu, kas macas, nakotnes izv€les ir balstamas uz plasu nakamas digitalas
dekades IKT risinajumu integrésanu izglitibas procesa, lai skola notickosais péc
iesp&jas pilnigak atbilstu sabiedribas pasreiz&jam un nakotnes IKT parmainam,
jaunam vadibas metodém, pilnveidotai metodikai un uz zinasanam balstitas
ekonomikas sabiedribas nakotnes redz&jumam — tas paslaik ir aktualakais Latvijas
izglitibas vadibas uzdevums.

2. téze: atklata pirmkoda programmatiiras (Linux, OpenOlffice.org u. c.) plasai
ievieSanai Latvijas skolas ir gan pozitivs ekonomiskais, gan stratégiskais, gan
pedagogiskais pamatojums.

3. teze: Latvijas sabiedriba, spriezot p&c atticksmes, ir gatava APP ievieSanai,
bet nav tai nobriedusi, vertgjot no praktiskas darbibas viedokla, tadé] APP
ievieSana ir iesp&jama, realiz€jama, bet tai nepiecieSams valsts atbalsts.

4. téze: operétajsisttmas un biroja programmatiras izvéle ir atkariga no
respondentu — IKT specialistu zinasanam par IKT, bet parasto datorlietotaju izvéle
atkariga nevis no IKT zinasanam, bet gan no reklamas un ta, ko lieto citi.

5. téze: ir sakariba starp respondentu Linux zinasanu limeni un viedokli
par Linux ievie$anas nepiecieSamibu: jo augstaks ir $o zinaSanu limenis, jo
parliecinataki ir respondenti par APP ievieSanas nepiecieSamibu.



6. téze: Eiropas Savienibas valstis ar labak sakartotu un skaidrak definétu IKT
nacionalo politiku ka skolas, ta valsts [imenT un labaku IKT bazi vairak pieversas
APP popularizg$anai, un tajas ir vairak apgabalu un valsts iestazu, kas izmanto
paralgli dazadu tipu (p&c pirmkoda pieejamibas) programmatiiru vai ir pargajusas

uz APP.

7. téze: Latvija ir iesp&jams un biitu lietderigi skolas ieviest Web 2.0
risinagjumus, arl e-macibu elementus, par tehnisko platformu izvéloties APP
risinagjumu — macisanas vadibas sisttmu MOODLE.

Darba aprobacija

Darba autors, pildot LU PPF lektora pienakumus, ir izveidojis un tris
gadus realizé akadémisko kursu par GNU / Linux darbstacijam un
serveriem — DatZ3191 (Tikla operétajsisteémas I1I);

autors ir izveidojis divas LU PPF datorauditorijas (A-215, A-213) Ubuntu
Linux un MS Windows XP divejadas sakngsanas sisteémas, kas divus gadus
tiek izmantotas studiju procesa;

autors 2006. gada decembrT ir izveidojis LU PPF Linux serveri ar
MOODLE e-studiju sisttmu (www.eduinf.lu.lv), ka arT veido un izmanto
vairakus studiju kursus $aja sist€éma;

autors ir piedalijies ESF projekta, lai Bauskas 1. vidusskolas skolotaju
apmaciba izmantotu datoru macibu materialu sagatavosana, ka arl
izmantotu MOODLE macibu procesa skola.

Darba rezultati aprob@ti 4 zinatniskas publikacijas, 4 tehniskas un
metodiskas publikacijas, no tam 3 gramatas, ka arT uzstajoties 7 starp-
tautiskos seminaros un zinatniskas konferencgs.

Zinatniskas publikacijas

1.

Imants Gorbans. ,,Possibilities of Implementing Open Source Software
in the Study Process”. ATEE Spring University konferences krajums
,»Quality Education for Quality Teaching”, Riga, 2006, ISSN 1822-2196,
61.-67. lpp.

Imants Gorbans. ,,Atklata pirmkoda programmatiiras lietojums Latvijas
skolu majas lapu izveidé un uzturéSana”. RPIVA III Starptautiskas
konferences krajums, Riga, 2006, ISBN 9984-569-60-8, 163.—168. lpp.
Imants Gorbans. ,,Atklata pirmkoda programmatiiras izmantosanas
iespgjas macibu procesa Latvija”. LU 64. konferences krajums ,,Latvijas
Universitates raksti. Izglitibas vadiba, 709. s€ums”, Riga, Latvijas
Universitate, 2006, UDK 37.014 1z 380, 69.—77. Ipp.

Imants Gorbans. ,,Atklata pirmkoda programmatiiras ievieSanas iesp&ju
vertéSana Latvijas skolas no ekonomiska un stratégiska viedokla”. LPA
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konferences sekcijas ,,Pedagogija: teorija un prakse” krajums, Liepaja,
2007, ISSN 1407-9143, 190.—-198. Ipp.

Imants Gorbans. ,,Atklata pirmkoda programmatiras lietojums Latvija
starptautisko salidzinoSo izglitibas petjjumu konteksta”. 66. konferences
krajums ,Latvijas Universitates raksti. Izglitibas vadiba” (iesniegts
publicésanai 2008. gada).

Citas publikacijas, saistitas ar darba tému

7.

10.

Imants Gorbans. Dators fizikas laboratorija skola. Zvaigzne ABC, 2001,
144 lpp., ISBN-9984-17-795-5.

Imants Gorbans. Optimiz&tas instalacijas majas, biroja, skola. Kamene,
2004, 143 lpp., ISBN-9984-9771-0-2.

Imants Gorbans. Optimized Installations for Home, Office and School.
Kamene, 2005, ISBN-9984-9771-3-7.

Gorbans Imants. Xubuntu Linux instalacija un pielagoSana, Linux dators
skola, majas, biroja. LU Linux centrs (17 lpp., 19.12.2007.) Pieejams:
http://linux.edu.lv/index.php?name=Downloads& file=details&id=66

Zinatniskas konferences

11.

12.

13.

14.

15.

16.

17.

LU 64. konference, Izglitibas vadibas sekcija. Referats ,,Atklata pirmkoda
programmatiiras izmantoSanas iesp&jas macibu procesa Latvija”. Latvijas
Universitate, Riga, 03.02.2000.

LU 65. konference, Izglitibas vadibas sekcija. Referats ,,IKT lietojums
izglitibas vadiba — realitate un tendences”. Latvijas Universitate, Riga,
02.02.2007.

LU 66. konference, Izglitibas vadibas sekcija. Referats ,,Atklata pirmkoda
programmatiiras lietojums starptautisko salidzinoSo izglitibas pétijumu
konteksta”. Latvijas Universitate, Riga, 04.02.2008.

EUDORA Intensive Programme (ELHE-LEARN — @-learning in Higher
Education). Referats ,,WebCT usage from students view”. Igaunija,
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2. Promocijas darba satura atspogulojums

1. Darba teoretiski petnieciskas dalas 1ss apskats

1.1. Parmainas IKT ka izglitibas vadibas parmainu virzitajspeks

IKT izglitiba prasa jaunas nostadnes visos tas Iimenos atbilstosi EK darba
grupas ,,Izglitiba un apmaciba 2010 ieteikumiem, viena no $tm nostadném ir
interneta bazétu risindjumu un dazadu jaundako tehnologiju plasa ievieSana
izglitiba (EC working group C, 2004). 21. gadsimta pirmaja desmitgadg izglitiba
raksturigs vairaku parmainu procesu sakums. Eiropas Padome 2000. gada marta
Lisabona formul&ja ES galvenos uzdevumus, bet 2002. gada tika izvirzits mérkis
lidz 2010. gadam Eiropai kliit par pasaules lideri izglitibas kvalitate, uzsverot
modernas tehnologijas. Ta sasnieg8anai tika dotas Cetras Eiropas Komisijas (EK)
rekomendacijas: ieklaut IKT politiku ilglaicigos izglitibas mérkos; nodrosinat
jaunus izglitibas atbalsta servisus; pilnvarot un gatavot izglitibas vaditajus
parmainam; veikt petljumus, izstradat jaunus indikatorus un monitorét to
parmainas (EC working group C, 2004).

S mérka sasnieggana ir saistita ar parmainam un inovaciju ievie$anu valstu un
pasvaldibu izglitibas sist€mas, tas ir ilgs un darbietilpigs process (Fullan, 2001).
Parmainas izglitiba notiek sarezgiti — lai panaktu batiskas izmainas maci$anas
un macisanas procesos, biezi ir jaiziet caur visai lielu izglitibas vaditaju raditu
jucekli (Cuban, 2001, 2006). P&dgjas desmitgadés pasaulé notick straujs$
investiciju pieaugums visdazadakajas ar izglitibu un IKT saistitas sferas, kas
skar ka skolu tehnisko nodro$inajumu, ta izmainas izglitibas politika. Zinasanu
radiSana, glabasana, izmanto$ana un plismu vadiSana ir svariga un jauna
misdienu izglitibas vadibas zinatnu aktualitate uz zinasanam bazeéta ekonomika
(Siemens, 2005; Kozma, Voogt, Pelgrum, 2002; EC working group C, 2004).

Skolotaju IKT prasmju un kompetencu pilnveidei ir javeicina briva tehnologiju
lictoSana visdazadakajas pedagogiskajas situacijas. IKT sniegtas iesp&jas ir
stimul&jusas dazu jaunu metozu, jaunu macibu lidzeklu un pat jaunu macisanas
veidu rasanos, pieméram, macibu CD un DVD, elektroniskas gramatas, e-macibu
un kopdarbibas vide. Tomér tipiski IKT ir ieklautas macibu procesa ka parasts
tehniskais macibu lidzeklis, tadél nakamaja posma ir javeido jaunas teorijas un
jaunas praktiskas metodikas (Brazdeikis, 2007; Lutke-Entrup, 2005; Kozma,
Voogt, Pelgrum. SITES, 2002; Schofield, Davidson, 2002; Means, Penuel,
Padilla, 2001; Rosenberg, 2001; Bransford, Brown, Cocking, 2000; Dede, 2000;
Voogt, Odenthal, 1999; Plomp, Brummelhuis, Rapmund, 1996; Kozma, 1991,
1994; Papert, 1980).
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Starp sabiedriba un izglitiba notiekoSajiem parmainu procesiem atzimgjama
izglitibas paradigmas maina no macisanas uz macisanas paradigmu —no sabiedribas
un skoléna, kuru maca, uz sabiedribu un skolénu, studentu, kas macas. Butiska
loma informacijas plismu un macibu darba organizacijas maina ir IKT integrétai
ievieSanai izglitiba — studentiem jaapgiist sp&ja definét sev jaunus mérkus, radosi
planot savu darbibu, taja skaita macisanas darbibu un rezultatu pasanalizi, ko var
raksturot ka metakognitivas prasmes. MaciSanas un informacijas avotu haoss ir
jauna izglitibas darbinicku realitate, haoss dod iesp&ju jebkam veidot saites ar
jebko, interneta veidojoties paSorganizéties sp&jigam komiinam (Petkiinas, 2007;
Siemens, 2005; Schofield, Davidson, 2002; OECD, 2001; Bransford, Brown,
Cocking, 2000; Law, Yuen u. c., 2000).

Ja IKT tiks ierobezotas tikai ar multimediju lietoSanu, nemainot skolu
programmas, butiska progresa nebiis. Tehnologiju interaktivitate ir atslégas
Tpasiba, kas lauj skoléniem operativi sanemt atbildes, viedoklus, vert&jumus
par savu veikumu, ta lauj laikus korigét skoléna viedokli un virzit procesu uz
dzilaku izpratni. Klasiskajam biheiviorisma, kognitivisma un konstruktivisma
teorijam ir robezas — §is teorijas ir veidotas laika, kad maciSanas nenotika ar
IKT palidzibu. Pedgjos gados ir paradijusies centieni izstradat macibu metodes,
pieejas, kuras tiktu izmantotas abas smadzenu puslodes — ka logikas, ta emociju,
un tada, pieméram, ir konnektivisma jeb savienojamibas teorija, kas dzili integré
IKT macibu procesa (Siemens, 2004, 2005; Kozma, Voogt, Pelgrum, Owston,
McGhee, Jones, Anderson, 2002).

21. gadsimta raksturigas $adas ar maciSanos saistitas tendences: cilvékiem
nakas apgiit sveSus zinasanu un darbibas laukus, kas ved pie muzizglitibas;
picaug neformalas maciSanas loma; maciSanas un darbs vairs nav divas
dazadas aktivitates; tehnologijas ietekm& midsu pratu — programmatira ir riks,
ko mes lietojam, bet ta uzspiez savu domasanas veidu; ka atseviski cilveki, ta
organizacijas macas visas dzives garuma; tehnologijas ienem daudzu klasisko
macisanas metozu vietu; zinat, ka, kas, kur jeb kur atrast vajadzigas zinasanas, ir
svariga iemana (Siemens, 2004, 2005).

Tehnologiju pozitivais iespaids nenak automatiski, daudz kas ir atkarigs no
ta, ka skolotdjs lieto IKT macibu procesa — iegiitie rezultati var biit ka pozitivi,
ta negativi. Socialais spiediens liek skolotajiem lietot IKT dazados macibu
priekSmetos, tom&r gadsimtu mija tikai 20-70% skolotaju dazadas ES valstis reali
sava darba lieto IKT. Latvijas izglitibas p&tnieki un vaditaji akcentgjas uz vaditaja
lomu izglitibas procesa, izglitibas koncepciju veidosanu, nesaskatot parmainu
procesu saikni tiesi ar IKT, kuru progress biitiba ir visu So daudzo parmainu
c€lonis (Celma, 2006; EC working group C progress report, 2004; Pelgrum,
Plomp, 2002; European Commission, 2001; Wenglinski, 1998).
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Inovaciju pieredze nepariet spontani no skolas uz skolu, ta ir japarvieto
izglitibas vaditajiem ar izglitibas politikas izmainam, specialiem projektiem.
Ir svarigi, lai skolotajs sajustu skolas administracijas atbalstu, lai skola sajustu
regionalas pasvaldibas vai regionalas izglitibas vadibas iestades atbalstu, bet
pasvaldibai ir svarigi sajust ka valsts institiiciju, ta iedzivotaju atbalstu veiktajam
reformam (IEA SITES, 2002; Fullan, 2001; Cohen, Hill, 2001; Senge u. c., 2000;
Rogers, 1995).

Kritiku viedoklis par IKT lietojumu izglitiba ir interesants ka bridinajums
no dazadam iesp&jamam kladam, tomer tas palicis nospiedosa mazakuma, jo
misdienas iestaties pret IKT ir analogi ka pirms simts gadiem protestét pret
elektribu, radio vai telefonu. Ir petijumi, ka nav korelacijas starp to, cik daudz
naudas kompanija téré IKT un cik labi ta darbojas, cilvéks ir pirmaja vieta. IKT
lietojumu kritiki uzskata, ka datori pastiprina Rietumu industrialas revoliicijas
nostadnes, un tas rada apkartgjas vides degradaciju, pagrimSanu un ekologiskas
problémas; atzistot parmetumu pamatotibu, pedgjos gados ir inicializeta
nevis datoru nelietosana, bet gan ,,Zala IKT” (CeBIT, 2008; Carr, 2004, 2008;
Cuban, 2002; Bowers, 2000, 2001).

Nakotnes vizija pieaugosa informacijas pliisma ir saistita ar vairak autonomam
macisanas vidém, e-macibam, kas atbalstis skolénu un studentu maciSanos
(Kozma, Voogt, Pelgrum u. c., 2002; Schofield, Davidson, 2002; Dede, 1998).
Viena no svarigam e-macibu prieksrocibam: skoléna datora pietiek ar standarta
interneta darboties sp&jigu programmatiiru — e-macibas klienta pus€ nav atkarigas
no operétajsisteémas, var izmantot ka SPP Microsoft Windows, Apple Mac OS, ta
APP bezmaksas Linux.

Vadibas un organizatoriskie jauninajumi japilnveido pirms tehnologiskajiem
jauninajumiem; biezi 21. gadsimta interneta darboties sp&jiga kompanija vai
skola tiek vadita ar 20. gadsimta vadibas metodém. Jaizskir divas dazadas lietas:
a) planot tehnologiju ievieSanu (tehniskos risinajumus: datori, tikli, programmatiira)
un b) planot, kas tiks darits ar tehnologijam. Jasak ar vizijam par macianu ar
tehnologijam, tad jaapmaca skolotaji par §Tm vizijam, viniem japarstrada standarti
un programmas, un péc tam notiek nepiecieS$amo tehnisko risinajumu plasa
ievieSana (Hamel, Breen, 2007; Cuban, 2002; Fishman, Pinkert, 2001).

Pagajusa gadsimta vadiSanas paradigma centréta uz kontroli un efektivitati,
kas vairs neatbilst 21. gadsimta realitatei. Internets un daudzas interneta stradajosas
kompanijas ir guvusas tik liclus panakumus tadgl, ka tas sp&j adaptgties, ir radosa
vide un ir izmantotas jaunas vadibas metodes, kas ir trTs jauna biznesa un vadibas
modela pamatipasibas. Internetam raksturigi: katram ir iespgja izteikties, plasi
pieejami radosi riki, tas ir 1&ts un vienkarss lietosana, tam ir milziga kapacitate,
darbu iesniegSana ir brivpratiga, tas balstas uz paSicinteresétibu, ta speks nak
no tautas masam, autoritate ir atkariga no jaunpienesuma vértibas, vienigas
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hierarhijas ir dabiski izveidojusas, intereSu grupas ir paSas sevi defingjusas,
viss ir decentralizéts, idejas sacenSas ar vienadiem noteikumiem, pircEjam un
pardevéjam ir viegli vienam otru atrast, ir iesp&a meklet izdevigu gadijumu,
Iémumu pienemsanai ir lidzvertigi nosacijumi (Hamel, Breen, 2007).

Par Web 2.0 sauc interneta tehnologiju lietojuma otro paaudzi, kura ir centréta
uz Web bazétam darba grupam, kominam, blogiem jeb emuariem, e-vidém,
wiki u. c. — visu, kas domats kopdarbibai un rezultatu koplietoSanai, tam pieder
interneta bazgti servisi, riki un socialie tikli; tam kopuma raksturiga vislielaka
lietotaju iesaistiSanas satura veidosana. Lidz ar to mainas vadibas un lideribas
loma visdazadakajas cilvéku darbibas sferas, it ipasi izglitiba, jo skoléni Sis
tehnologijas apgist Tpasi atri un iesaistas Web 2.0 risinajumos, kopienas. Pareizi
izmantojot So jauno Web 2.0 vilni, skolotaji ieglis jaunu un efektivu riku, ja
izvél8sies to izmantot skolas.

Lidz ar interneta partapSanu no klasiska par Web 2.0 vidi mainas ne tikai
izglitoSanas un zinasanu ieguves veidi, bet arT biznesa un izglitibas organizaciju
vadibas metodes, I1dz pat termina ,,VadiSana 2,0” (Management 2.0) lietojumam.
VadiSana 2,0 savos pamatprincipos ir lidziga Web 2.0, un tai raksturiga brivpratiba,
pasieinteresétiba, plasi pieejamas radosas iesp&jas un iesp€jas izteikties, dabiski
veidotas hierarhijas, autoritates atkariba no ieguldijuma, decentralizacija,
sacen$anas un lémumu pienemsana ar vienadiem noteikumiem, iesp€ja brivi veidot
saites, kopdarbibas lomas pieaugums — modernai organizacijai jablit minétajam
interneta Ipasibam (Hamel, Breen, 2007; O’Reilly, 2004; Siemens, 2004).

Korporacijas Microsoft lideris Bils Geitss starptautiskaja izstade CES 2008
Lasvegasa uzsvéra, ka aug atrums, ar kadu datoru izmantoSana kliist par galveno
veidu, k& més stradajam, macamies un sp€l€jamies, un ka nakamas digitalas
dekades laika datori daris miisu dzivi bagataku, vairak tiklotu, vairak produktivu,
satigaku, dzilaku un aizraujoSaku. Datoru un programmatiiras augo$as iespégjas
padars tos visuresoSus un par neatnemamu ikdienas dzives sastavdalu, ko
raksturos augsta izskirtspgja, Web bazéti servisi, kurus var€s sasniegt no dazadam
iericem un gandriz no jebkurienes. P&c B. Geitsa ierosindgjuma to visu var
raksturot ar tezi: IKT ieiet nakamaja digitalaja dekade (Gates, 2008; CES, 2008;
CeBIT, 2008; Foley, 2008).

Datorzinatnu specialisti vieni paSi nevar atrisinat Saja sadala aprakstitos
uzdevumus un problémas un ieviest inovacijas — ir nepiecieSama izglitibas
vaditdju izpratne un lidzdaliba.

1.2. Atklata pirmkoda programmatiiras perspektivas

Atklatais pirmkods ir uzskatams par principu un metozu kopumu, ka rakstit,
veidot programmatiiru, ta svarigaka nostaja ir saglabat pieejamu programmatiiras
pirmkodu. APP galvenas ipaSibas péc definicijas ir: brivi pieejams pirmkods,
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tiesibas parveidot un izplatit, briva izplatiSana, aizliegums parveidotajiem kodu
slégt, visu autoru noradiSana, parveidota koda izplatiSana atseviskas pakas,
nekadas diskriminacijas attiecba uz personam, personu grupam, lietojuma
veidiem, taja skaita komercialiem, noteikumi licenc€m un prasiba tas ieverot,
tipiski minéts arT lielaks elastigums un pielagojamiba, zemakas izmaksas, labaka
kvalitate un augstaka uzticamiba (Perens, Raymond, 1991, 1998, 2005).

APP, pieméram, GNU / Linux (turpmak — Linux) operétajsistémas, OpenOffice.
org, Firefox, MOODLE, Gimp u. c., izstrade un pilnveide notiek ar VadiSanas
2,0 metodém, kas ir viens no APP strauja progresa c€loniem. Eiropa ir ne tikai
Linux dzimtene, Eiropa atrodas 70% APP izstradataju. P&dgjos gados strauji
aug APP un Linux popularitate un izplatiba ne tikai serveru, bet arT darbstaciju
segmenta, un lidz ar to paveras lieliskas iesp&jas Eiropas IT kompanijam. EK
finansétaja petijuma par APP ekonomisko ietekmi uz ES IKT sektora inovacijam
un konkurétsp&ju izanaliz€ta dazadu tipu organizaciju pieredze un rezultati APP
ievieSana, secinot, ka pareja uz APP parasti sakotngji Tslaicigi palielina izmaksas,
bet atmaksajas ilgaka laika posma un ir arT stimuls nacionalajai IT industrijai
(UNU-MERIT, 2006).

Ar bezmaksas un brivlietojuma APP jeb FLOSS saistito servisu Ipatsvars ES
2010. gada var€tu sasniegt 32% no visiem IKT servisiem un 4% no ES nacionala
kopprodukta; 2006. gada ES investicijas FLOSS bija aptuveni 22 miljardi eiro;
Eiropa uz FLOSS attiecas 20,5% no visiem kapitalieguldijumiem programmatiira.
ES ir milzigs potencials APP attistibai, tomer vel ir ejams gar$ un griits cels, Iidz
ES sasniegs Lisabona izvirzitos mérkus un gaidamo neatkaribu programmatiiras
izstrade (UNU-MERIT, 2006). To, péc darba autora domam, butu lietderigi
ieverot, veidojot Latvijas izglitibas un IKT politikas nakamajiem 10 gadiem.

Visi autora apzinatie Linux u. c. APP pétfjumi liecina par strauji pieaugos$o
APP Tpatsvaru un lielajam perspektivam, ka ari visstraujakajiem IKT sektora
attistibas tempiem tagad un tuvakaja nakotng, ko pavada finansu Iidzeklu
pieplidums APP izstrades un izplatiSanas sektora (The Linux Foundation,
2008; Zurnals ComputerWorldUK.com, 19.11.2007.; Zhitniuk, Kuzmichiev,
Soms, 2007; UNU-MERIT, 2006; Storms, 2006; Open Source Development
Labs, 2005; Goldman, Gabriel, 2005; Zurnals InfoWorld.com, 05.12.2005.;
Mikelsons, 2003). Piem&ram, zurnals InfoWorld.com 2005. gada beigas aptaujaja
300 pasaules nozimigako programmatiras izstradataju par prognoz&jamiem
programmatiiru izplatibas pieauguma tempiem 2006. gada. Operétajsistemu
sektora visvairak respondentu (40%) noradija uz Linux perspektivam, 28% — uz
Microsoft Windows (MS Windows) darbstacijam, 9% — uz MS Windows serveriem,
8% —uz MAC OS (Binstock, 2005).

2005. gada decembrT tika pabeigts starptautisks tieSsaistes petijums par Linux
lictotaju darbstacijam, taja piedalijas vairak neka 3300 Linux lictotaju. Visbiezak
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minétie iemesli parejai uz APP atskiriba no ieprieksgjiem petijumiem vairs nebija
zemas izmaksas un drosiba, kas ir seni un passaprotami APP argumenti, bet gan
iemesls ,,darbinieki pieprasija Linux” un fakts, ka konkurentiem bija izdevies
veiksmigi pariet uz to (Open Source Development Labs, 2005).

Kompanijas King Research gadskartgjais IT petijums liecina, ka personalo
datoru Tpasnieki pagaidam nevélas lietot Microsoft Vista, un vini nopietni
interes€jas par alternativam, pieméram, GNU / Linux (70%) un Mac OS X
(28%). Savu negativo attieksmi pret Vista respondenti pamatoja ar nestabilitati,
savietojamibas problémam un cenu (www.computerworlduk.com, 19.11.2007.).
Savukart, péc korporacijas Microsoft datiem, Vista ir pirmaja gada visu laiku
visvairak pardota operétajsistéma (Gates, 2008), bet nav datu, cik daudz to
jauno datoru, kas iegadati ar OEM Vista licenci, Tpasnieku ir instal&jusi veco MS
Windows XP.

2008. gada Linux fonda pétjjuma analiz€ta attistiba p&dgjos tris gados un
secinats: katras Linux kodola versijas izstradé piedalas aptuveni 1000 izstradaju
no 100 korporacijam, kuru ieguldijums ir vairak par 70% no visiem kodola
uzlabojumiem — pamata Linux attista apmaksati profesionali (§ada veida Linux
izstradi sponsoré IBM, RadHat, Novell, Inetel, Linux Foundation, Consultant,
Oracle, Google, HP, MIPS Technologies, Cisco, Simtec, Fujitsu, Linux Networx,
Broadcom u. c.), tas janem vera pirms izteikt min€jumus par Linux ka bezmaksas
produkta kvalitati. Tatad Linux kodolu attista ne tikai brivpratigi entuziasti, bet
pedgjos gados jau galvenokart IT uznémumi, kuri ir ieinteres€ti Linux attistiba,
tadgjadi veidojot kopigu izp&tes un izstrades bazi (The Linux Foundation, 2008).

Pareja, migracija no SPP un MS Windows uz APP un Linux nav literatiira
skaidri atspogulots jautajums. Ir sastopami zinatniski pétfjumi un tehniskas
instrukcijas ar pretrunigu viedokli, piem&ram, pozitivi secinajumi par Linux
ievieSanu ir visiem iepriek§ minétajiem pétijumiem, ka arT migracijas no Windows
uz Linux pamacibam (Ubuntu, 2007; Schwartz, 2004; Allen, Lahti u. c., 2004;
Mikelsons, 2003). Tapat ir publikacijas, kuras apgalvots, ka Linux ievieSana
nevar biit veiksmiga, un dotas pamacibas migracijai no Linux uz Windows
(Microsoft TechNet, 2000, 2000a). L1dz ar to pamatota Ilémuma pienemsana katrai
organizacijai un valstij ir jaizp&ta konkréta situacija, un tas ar ir viens no §T darba
uzdevumiem.

Korporacijas Microsoft ietekme un Tpatsvars IT tirgh var biitiski samazinaties,
tade] laikus jaapsver un jatesté ari citu, alternativu risindgjumu paraléla ieviesana
vai parejas iesp&jas (Foley, 2008; CeBIT, 2008; LATA, 2008; Ubuntu, 2007,
Schwartz, 2004; Allen, Lahti u. c., 2004; Mikelsons, 2003; Verbickij, 2000). Lielas
summas APP attistiba ir ieguldijusas daudzas lielas IT kompanijas (IBM, Novell,
Sun, Google, HP, NEC Computers, Adobe, Canonical u. c.) un jau tagad gist
no Siem ieguldijjumiem pelnpu. APP ir izvelgjusas lietot daudzu valstu valdibas
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un pasvaldibas (Somija, Vacija, Portugale, Francija, Italija, Spanija, Niderlande,
Igaunija, Austrija, Makedonija, ka arT Kina, Singapiira, Koreja, Baltkrievija,
Japana, ASV, Brazilija, Indija u. c.). APP ir lielas biznesa iespgjas, tikai tas parasti
ir cits biznesa modelis, jo darba produktu radiSana ir ievérojams APP kopienas
bezmaksas ieguldijums (Goldman, Gabriel, 2005).

Darba autors uzskata, ka Latvijas iedzivotaji un politiki biezi parlieku asocie
korporaciju Microsoft ar ASV valdibu, uzsverot, ka ASV ir Latvijas stratégiskais
sabiedrotais, kas ir vertgjams pozitivi, tomer parlieka centiba nav jaseko lidzi
visiem Microsoft ieteikumiem. ArT IBM, SUN, Google u. c. ir ASV kompanijas,
un tas visas intensivi darbojas Linux u. c. APP virziena. Ja ir vélesanas lietot ASV
razotu programmatiiru, var lietot ne tikai Microsoft Windows, bet art IBM RedHat
Linux, bet Microsoft Office vieta var lietot SUN un Google attistito OpenOlffice.org
vai IBM jauno biroju Lotus Symphony. Kops 2001. gada IBM iniciativas attistiba
par lielu lidzeklu ieguldiSsanu RedHat Linux ir noticis 1€cienveida progress, un
tagad Linux ir pilniba funkciongjosa, stabila, populara operétajsist€ma, kuru
lielakaja dala IKT vajadzibu var lietot Microsoft Windows vieta. Lielaka dala §1
darba ir uzrakstita Microsoft Office Word 2003, kas ar Wine instaléts uz Ubuntu
Linux 6.06.1/8.04 LTS operétajsistémas, tadjadi, péc autora uzskatiem un
pieredzes, lietojot labako operétajsist€ému un labako biroja programmatiiru.

1.3. Latvijas skolu informatizacija

Informatiku atseviskas Latvijas skolas saka mactt jau 1963. gada, bet no
1985. gada informatika bija obligats macibu prickSmets vidusskola. 1997. gada
izveidotais LIIS projekts aktualizgja informatikas apguvi skolas, tika izveidoti
jauni macibu priekSmeti, standarti, programmas, macibu materiali. Kopuma LIIS
darbiba bija orientéta uz Microsoft programmatiiras apgtsanu Latvijas skolas, kas
90. gadu beigam, visticamak, bija pareizaka izvele, jo Linux darbstaciju strauja
attistiba sakas tikai 2001. gada, un par realu Microsoft alternativu darbstaciju
segmenta, pcc autora domam, GNU / Linux u. c. APP var uzskatit tikai sakot no
aptuveni 2005. gada.

LIIS projekta tika izveidota Atklata pirmkoda grupa (http.://apg.liis.lv,
10.12.2004.), kura izstradaja Linux distribticiju LIIS Linux speciali skolam. Atklata
pirmkoda grupa partapa par LU Linux centru (http://linux.edu.lv, 29.02.2008.).
LU Linux centrs sadarbiba ar Jelgavas talakizglitibas centru ir izveidojis macibu
materialus latviesu valoda ECDL programmas un eksamena realizacijai ar
OpenOffice.org.

Lai arT Latvija ir pienemti vairaki normativie dokumenti, kuros vériba veltita
arT IKT, piem@ram, ,lIzglitibas attistibas pamatnostadnes 2007.-2013. gadam”
(Ministru kabineta 2006. gada 27. septembra rikojums Nr. 742 — www.izm.gov.lv,
08.09.2007.), IKT loma izglitibas procesa joprojam ir neliela. P&tjjumi rada, ka



19

situacija ar datoru un interneta lietoSanu Latvijas skolas nepartraukti uzlabojas,
un 2006. gada vienkarsakas darbibas, pieméram, informacijas meklésana, e-pasta
lietosana, jau aptuveni atbilda OECD valstu vidgjam Itmenim, veidojot bazi
plasiem IKT projektiem; savukart par muisdienigakam skolénu IKT kompetencém
(e-macibas, Web 2.0 11ku lietojums) salidzinoSo starptautisko izglitibas petijumu
datu pagaidam nav (OECD PISA, 2001, 2003, 2006).

IKT implementgSanai izglittba var izskirt $adas stadijas: ievadstadija,
programmatiiras stadija, integréSanas stadija, transformeSanas stadija. P&dgjai
raksturiga pedagogiskas sistémas paradigmas maina; IKT ir sisteémiski integrétas
skola, un tas veicinajis skolas ka organizacijas kultiiras mainu; skolotaji veido
un izvieto tikla, interneta savus resursus koplietojumam; studenti veido savus
datus un izvieto tos interneta specialas vides; datori kliist par neatraujamu macibu
procesa sastavdalu, ICT maina metodes un domasanas veidu (Brazdeikis, 2007).
P&c profesora A. Andzana datiem, Latvijas un latvieSu izcelsmes datorzinatnieku
blivums ir ieverojami augstaks neka vidgji intelektuali attistitas zemes
(Andzans, 2008). Darba autors uzskata, ka Latvijas izglitibas sist€ma ir gatava
ieiet transformesanas stadija.

Pec Latvijas interneta asociacijas datiem, Latvijas interneta lietotaju skaits
2008. gada sakuma bija 1 428 000, kas ir 63%, bet 2007. gada sakuma bija 54%
(Latvijas Interneta asociacija, www.lia.lv/stat.htm, 09.05.2008.). Savukart, p&c
Internet World Stats datiem par 2007. gada decembri, internetu pasaulé lietoja
20,0% iedzivotaju, Eiropa —43,4%, ES — 55,7%, Latvija — 47,4%, Ziemelamerika —
71,1%. Latvijas interneta lietotaju pieaugums 2000.-2007. gada par 613,9%
ir otrs lielakais pieaugums aiz Rumanijas, ES vidgjais pieaugums — 189,5%
(www.internetworldstats.com, 06.03.2008.), kas liecina par Latvijas pedgjo gadu
straujo izaugsmi. Tas viss kopuma lauj apgalvot, ka Latvija ir izveidojusies
pozitiva situacija un baze lielu IKT projektu, t. sk. interneta risinajumu, ieviesanai
visas dzives sferas, it Tpasi izglitiba.
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2. Darba praktiski pétnieciskas dalas apskats

2.1. Sabiedribas viedoklis par APP ievieSanas iespéjam skolas

TieSsaistes aptaujas istenoSanai darba autors izstradajis un realizgjis originalu
tehnologisko risinajumu, lictojot APP: PHP 5, MySQL 4.1, Apache 2.0 uz LU PPF
Web servera (Gorbans, 2005, 2006). Aptauja ir 40 slégtie un 5 atvertie jautajumi.
Datu apstrades realizacija: MySQL datubaze tika eksportéta CSV faila, un dati
apstradati ar statistikas programmu SPSS u. c., aprékinos izmantoti Pirsona un
Spirmena korelacijas koeficienti, hi kvadrata kritérijs, Manna—Vitnija (Mann-
Vhitney) metode, Kronbaha alfa.

Lai aptauju varétu apstradat ar dazadam metodém, jautajumi tika veidoti
noteikta strukttira: informacija par respondentu (3 jautajumi), vispar¢ja informacija
par lictotajam operé&tajsistémam (6 jaut.), visparcjas respondenta IKT kompetences
noskaidrojosi jautajumi (8 jaut.), tieSie jautajumi par APP ieviesanu skolas un
augstskolas (2 jaut.), respondentu informétibas un viedokla noskaidro$ana par
APP ievieSanas kav€jumu iemesliem (6 jaut.), jautajumi par Linux u. c. APP
zinasanam, respondenta ieguldijumu APP apguve (9 jaut.), jautajumi par internetu
un programmé&sanas apguvi (10 jaut.), iesp&ja ierakstit nosléguma komentaru
(1 jaut.).

Datu sekundarajai apstradei izmantoti 34 §is aptaujas jautajumi; objektivitates
de] no tiem: 11 jautajumi ir formuléti ar vairak pozitivu atticksmi pret Microsoft
programmatiiru, bet citi 11 jautajumi formuléti ar vairak pozitivu attieksmi pret
APP, savukart 12 jautajumi ir neitrali; starp Siem 34 jautajumiem dala ir apgrieztie —
ta, lai respondentam, kas, nelasot jautajumus, izvélas, pieméram, visos 1. atbildi,
kopuma iznaktu neitrala atbilde. Automatiski tika fikséta respondenta datora IP
adrese, izmantota parlikprogramma un OS, aptaujas pabeig§anas datums un laiks,
ka arT drosibas kods, kas nelauj vienu atbildi iesniegt vairak neka vienu reizi.

Dati tika iegtiti no 2005. gada 12. decembra lidz 2006. gada 28. novembrim,
anketu izpildija 625 respondenti: 194 skoléni (31,1%), 187 datorspecialitasu
studenti (29,9%), 50 citu specialitasu studenti (8%), 36 informatikas skolotaji
(5,8%), 24 augstskolu docétaji (3,8%), 134 citi sabiedribas parstavji (21,4%)
(Gorbans, 2006, 2006a). Uzaicinajums izpildit aptauju tika izsiitits Rigas skolam
un tika lagts iesaistities LU, RPIVA un BKI studentus; informacija par aptauju
bija arT interneta, piedalianas bija brivpratiga. Aptaujas dalibniekiem bija augsta
atbildibas sajlita un ieinteresétiba, jo uz visiem jautajumiem atbild€ja vairak neka
96% respondentu, savukart uz loti garas aptaujas anketas pedgjiem jautdjumiem
atbildgjusi 84% respondentu, bet iesp&u ierakstit savu viedokli par anketu
izmantojis 41% respondentu.



21

Uz jautajumu ,,Vai skolas butu jaievies APP?” atbildes bija: ja — 67,4%
respondentu (no tiem 46,4% respondentu izvelgjusies dualas saknéSanas sistemu
jeb DSS), n¢ — 12,8%, vienalga — 16,6% respondentu. Savukart atbildes uz otru
tieSo jautajumu ,,Vai augstskolas butu jaievies APP?” bija: ja — 71,0% (no tiem
45,6% par DSS), ne — 9,4%, vienalga — 15,7%.

,Kuru operétajsistemu (OS) visbiezak lietojat?”’: MS Windows XP — 69,7%,
cits MS Windows — 16,5%, Linux — 9,5%, Apple Mac OS — 1,5%, BSD — 1%
respondentu. ,,Kuru OS jis véletos apglt tuvakaja laika?”: Linux — 39,7%,
MS Windows Vista (Longhorn) — 12,6%, nevienu — 11,7%, BSD / FreeBSD —
10,4%, Apple Mac OS X — 9,1%, MS Windows XP — 8%, nevienu — 11,7%
(Gorbans, 2005, 2006a, 2006, 2007).

Ka redzams 1. attela, par optimalo tehnisko risinajumu skolu datoros
respondenti uzskata dualas saknéSanas sistemu (DSS jeb dualboof), kas dod
iesp&ju instalét divas vai arT vairakas opergtajsistémas uz viena datora, piem&ram,
MS Windows un Linux. Netika uzdots jautajums par virtualajam masinam, jo to
darbam nepiecieSama liela operativa atmina, kas nav tipiska skolu datoru 1pasiba.
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1. attels. Respondentu viedokli par atklata pirmkoda programmatiiras ievieSanu skolas

Manna—Vitnija metode liecina, ka nav butisku viedoklu atSkiribu starp
datorspecialitasu studentiem, informatikas skolotajiem un augstskolu docétajiem
(nozimigums p pa Siem pariem ir 0,452; 0,489; 0,129); savukart skoléniem un
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datorspecialitasu studentiem ir atskirigaki viedokli (p = 0,024); savstarpgji lidzigi
atbild skoléni un citu specialitasu studenti (p = 0,227), kas par APP ievieSanu
ir visatturigakie. Tomér visas respondentu grupas vairak neka puse izvelgjusies
vienu no divam uz APP ievieSanu orientétam atbildem. Atbildes uz tieSo jautajumu
butiski atskiras no APP un Linux OS lietoSanas Tpatsvara Latvijas sabiedriba:
aptuveni 1% lieto Linux darbstaciju, bet citas APP maz — Latvija lieto 55%
Linux / Unix / BSD serveru, 67% Apache, 52% Firefox / Mozilla | Netscape (www.
netcraft.com, 10.03.2007.; www.puls.lv, 30.03.2008.); tas prasa interpretaciju un
datu apstradi arT ar citam metodém.

Saja aptauja 65,3% respondentu bija datorlietotaji, bet 37,4% — IKT
specialisti (par IKT specialistiem $aja etapa uzskatiti arT datorspecialitasu studenti,
informatikas skolotaji, datorkursu docétaji); hi-kvadrata analize rada, ka sads
respondentu iedalfjums grupas ir pamatots un statistiski nozimigs. APP ievieSanu
skolas atbalsta 63,5% datorlietotaju un 74,7% IKT specialistu, noraidosi atbild
attiecigi 12,0% un 14,3%, bet neatbild vai nezina 24,5% un 11,1% (par atbalstu
APP uzskatama viena no divam atbildém: ,,Ja, pareja javeic tuvakaja laika” vai
,Ja, bet jasaglaba art MS Windows (dualboot)”). Ekstrapolgjot aptaujas tiesa
jautajuma atbilzu rezultatus uz visu sabiedribu, tie tika parr€kinati, izmantojot
svara koeficientus, jo respondentu sadalijums aptauja nesakrita ar atbilstoSo
sadalfjumu sabiedriba. Tomer svara koeficientu lietojums samazinaja rezultatu par
2,2%, kas ir nebitiski.

Tatad aptauja rada, ka péc atbildem uz tieSo jautajumu aptuveni 2/3
respondentu ir par APP un Linux ievieSanu skolas. IKT specialistu viedoklis ir
mazak radikals, akcentgjot DSS — par DSS ir 58,5% IKT specialistu un 40,0%
datorlietotaju, bet par pilnu pareju uz Linux (MS Windows atmetot) ir tikai 23,5%
datorlietotaju un 16,1% IKT specialistu.

APP aptaujas rezultati liecina arT par sabiedribas pamatojumu savai izvélei:
MS Windows ir vienigais, ar ko mak stradat — 71,7% respondentu, tam ir labakie
palidzibas faili — 48,8%, vislabakais razotaja atbalsts — 59,0%, MS Windows
ir visdrosakais — 22,3%, sabiedribai nav pietiekamas informacijas par Linux —
88,2%, valdiba ir orientéta uz noteiktu razotdju atbalstu — 73,6%, pasvaldibu
neizlémiba — 64,3% un iestazu vaditaju neizlémiba — 64,3%. Ka redzams, cilveki
dros§ibu neuzskata par svarigako OS ipasibu, balstot izvéli uz savam &rtibam,
vélas stradat ar to, ko iemacijusies un ko lieto citi (tikla efekts), ka arT atzist
informacijas trakumu par Linux.

Parsteidz, ka tikai aptuveni 9% respondentu noradija, ka p&dgjos tris gados
nav lietojusi nelicencétu programmatiiru, 69% atzina, ka ir lietojusi; bet 32%
nelicencétu programmatiiru lieto tikai majas. Péc BSA Latvijas organizacijas
2008. gada datiem, 46% Rigas datorveikalu ir iesp&jams iegadaties nelegalas
datorprogrammas. Saskana ar starptautiskas pétijumu kompanijas IDC datiem
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kopgjais datorpiratisma Itmenis Latvija 2006. gada samazindjies par vienu
procentu, sasniedzot 56% Iimeni (Olips, 2008). Ka redzam, autora pé&tjjuma
piedalijusos respondentu vidi piratisma ITmenis ir 69%, atskiriba skaidrojama
ar autora pétijuma piedalijusos liclaku datorspecialistu Tpatsvaru (aptuveni 1/3);
kltuda ir 5-10% robezas.

Tik apjomiga licen¢u trikuma situacija ir ne&tiska, nepedagogiska. Plasakas
sabiedribas iepazistinasana ar APP / FLOSS programmatiiru ir viens no
risinagjumiem. Skola jamaca: ja nav naudas, lai nopirktu, nezodz, bet mekleé un
iemacies lietot alternativus bezmaksas risinajumus; protams, Siem bezmaksas
risinajumiem macibu programmas ir jaatvel vieta.

Ja izveletos visradikalako risinajumu — pilna pareja uz APP / FLOSS,
tad skola varétu skoléniem dot bezmaksas CD skoléna majas datoram ar to
pasu programmattiru, ko lieto skola, 1idzigi ka skola dod bibliotekas gramatas
(maksas programmatiiras izmantoSanas gadijjuma tas skolai ir nepamatoti dargi,
un programmatiira japerk vecakiem vai jasagada skolénam paSam tada veida,
kada vini to spgj). Aptaujas rezultati liecina par nepiecieSamibu nopietni risinat
programmatiiras licencéSanas jautdjumus, veicinot APP / FLOSS lietosanu,
kuram ir GNU tipa licence, kas dod iesp&ju bez maksas brivi kopét un lietot So
programmaturu.

2.2. Respondentu viedokla par APP ievieSanu atkariba no Linux
zinaSanu limena

Sajﬁ darba ieviests indikators — ,,Linux zinasanu Iimenis”, ko veido Linux
zinasanu pasvertéjums, Linux vides interneta parlikprogrammu, failu sistému un
distribliciju nosauksana. To respondentu, kas sniegusi visradikalako atbildi, ka
iesp&jama pilniga pareja uz Linux tuvakaja laika, Linux zinasanu vidgjais ITmenis
ir visaugstakais, sk. 2. att€lu.



24

95%
CI *7
Linux

. T

| 1

T T T T T
NE, tas nekad nNg, japagaids  Es mezinu &, pareja javeic Ja, bet jasaglabé
nebas lietderigi dazus gadus tuvakaija laika ari MS Windows
(dualboot)

2. attels. Respondentu viedokla saistiba ar Linux zinasanu Iimeni
Uz horizontalas ass dotas atbildes uz jautdjumu par APP ievieSanu, uz vertikalas ass — Linux zinaSanu
Iimenis (vid&jas vertibas ar 95% ticamibas intervalu).

Savukart nav verojama statistiski nozimiga respondentu viedokla atkariba
no $aja darba ieviesta indikatora ,,Microsoft Windows zinasanu limenis”, kas tika
summéts no zinasanam par sist€mas atjauninajumiem, virusu skenésanu, Windows
papildu konfiguraciju, ugunsmiri un e-pasta lietoSanu.

2.3. Aptaujas datu sekundara apstrade papildu informacijas
iegliSanai

Atbilstosi datu pirmapstradei programmatiiras izveli nosaka: IKT zinasanas,
pieredze un tas, ,.ko lieto citi”. Tika atlasiti 14 netieSie aptaujas jautajumi, un
atbildes rada, ka par Linux u. c. APP ir parliecinati tikai 47,4% respondentu —
salidzinajuma ar tieSo jautajumu par APP ievieSanu skolas, kur ,,par” ir 67,4%, ta
ir 20% atskiriba. Analogiski p&tot atbalstu nostadnei palikt tikai pie Microsofi u. c.
SPP, atbalsts tai ir 37,8%. Tas nozimég, ka Latvijas datorlietotdaju un specialistu
sabiedriba ir augsts idejisks, emocionals atbalsts Linux un APP, bet praktiska
situdcija un reala gataviba APP ievieSanai ir tikai nedaudz lielaka vai kladu
robezas aptuveni tikpat liela ka veléSanas neko nemainit.

Sads rezultatu pavérsiens pec apstrades parada Tsu aptauju (31 nav Tsa aptauja)
vai tikai viena jautdajuma analizes visai zemo ticamibu; tiesa atbilde ar ja vai né
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biezi ir nejausa vai ietekmeSanas rezultats; tikai ar daudziem jautdgjumiem un
atbilstosam apstrades metodém var iegiit ticamus rezultatus, tade] autors veica
netieso jautajumu apstradi ar entropijas aprékiniem.

Entropijas jédziens masdienas tiek izmantots ne tikai fizika un biologija, bet ari
socialajas zinatngs, politika, balsosanas teorija, ka arT programmatiiras inzenierijas
procesu aprakstam. Parasti lietotais entropijas skaidrojums ir nekartibas mérs — jo
lielaka ir kada sisteémas stavokla entropija, jo lielaka nekartiba. Ar nekartibu saprot
stavokli, kad viss viscaur ir vienads, bet kartiba ir tad, kad lietas ir nodalitas —
kaut kas viena vieta ir, bet cita nav (Gill, 1997; Kvasnikov, 1991; Landau, 1989;
Atkins, 1984).

Cilveku balsojumos (ka politisku v&leésanu, ta dazadu aptauju balsojumos) ir
liela varbiitibas iesp€ja, pat lielaka neka paredzamiba, determiniskums. Entropija
ir arT nenoteiktibas mers, entropija rada nenoteiktibas daudzumu varbitibu
sadaltjumos (Soofi, 1992). Entropiju statistiskiem aprekiniem ir attistijusi
vairaki petnieki kop$§ 20. gadsimta vidus (Kolmogorov, 1959; Kinchin, 1957,
Shannon, 1948). Entropijas piecaugums nozimé& informacijas zudumu, tatad
sisttmas nenoteiktiba aug, bet informacija par mikrostavokla konfiguraciju
samazinas; pirmais $o kopainu aprakstijis K. Senons (Shannon, 1948). Senona
entropijas funkcija H ir negativa, ja nem véra naturallogaritma no varbitibas svara
p, negativo zimi: H = -kZpIn(p). Senons defingja v@stijuma ietverto informaciju
ka starpibu starp entropiju pirms un p&c véstijuma. Ja vestijuma nav informacijas,
tad sadaltjums ir viscaur vienads un entropija ir maksimala. Entropijas maksimuma
filozofija var tikt reducéta uz sadu formulg&jumu: kad més veidojam parametriskus
secinajumus, kas baz€ti uz nepilnigu informaciju, mums ir jaizvélas varbitibu
sadalfjuma funkcija ar entropijas maksimumu novérotajiem datiem (Ames, 2007;
Jaynes, 1982).

Ir daudzas informacijas definicijas, bet visam tam ir viena ipasiba — atkariba
no vestijuma (message), vispargji informacija var tikt saprasta ka lielums (mers)
nenoteiktibas noveérSanai par konkréto vestijumu (Gill, 1997; Thomas, 1991;
The Society for Political Methotology — http://polmeth.wustl.edu, 18.08.2007.).
Informacija ir atkariga no energijas, visi tas procesi, ka radi$ana, parraide un
saglabasana, prasa energijas paterinu, lidz ar to informaciju var aprakstit ka
energijas izmainas konkréta datu nesgja. Tas dod iesp&ju saistit informaciju
ar entropiju. Ir pamats aplikot divus entropijas veidus — termodinamisko
un informacijas entropiju. Otrais TD likums apgalvo, ka noslégta sistema
termodinamisk@ entropija nemainas. Formas, kas eksisteé fizikalaja pasaulg,
ar laiku paradas virtualaja pasaulé. Var definét otra TD likuma paplasinatu
formul&jumu hibridam sistémam: termodinamiskas entropijas un informacijas
entropijas summa noslégta sisttma nemainas. Tatad informacijas entropijas
samazinasanai ir japalielina termodinamiska entropija, informacijas entropija ir
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negativa entropija. Fiziskas sisteémas entropija tick samazinata, pievadot energiju,
bet neironu un socialas, virtualas sisttmas entropiju samazina un palielina kartibu,
pievadot informaciju (Wang, 2006).

P&c autora viedokla, ir viegli ieraudzit, ka IKT sféras darbinieki strada, lai
paplasinatu virtualo pasauli un palielinatu taja kartibu jeb samazinatu informacijas
entropiju, bet ta ir ar pretgju zZimi neka termodinamiska entropija, tadel informacijas
apjoms tiek palielinats, lai informacijas entropija kluitu mazaka, bet peéc modula
lielaka. Informacijas pieaugums jeb informacijas entropijas modula pieaugums
notiek uz klasiskas entropijas pieauguma rékina, jo materialaja pasaulg tiek tereti
resursi, energija, cilvéku darbs, izejvielas. Méginajumi sakartot virtualo pasauli
sagrauj realo pasauli, tadel ,,Zalas IKT” (CeBIT, 2008) ideja ir nozimigs cels, lai
paildzinatu misu civilizacijas izdzivosanu.

Nav visparpienemtu metozu entropijas aprékiniem aptauju apstrade, jo
katrs gadfjums ir specifisks. Saja darba apstrade ir balstita uz $aura loka plasi
pazistamo modeli, ko ASV prezidenta véléSanu prognozesanai izstradajis J. Gills,
izmantojot K. E. Senona entropijas funkciju (Gill, 1997; Shannon, 1948). So
modeli piem@rojot dotajam uzdevumam, $aja darba var ieviest operetajsistémas
lietderiguma funkciju U ar entropijas jégu:

Uy =20 =(Cou =R ) +H, )] =0,

kur k — programmatiras atbilstibas kritériju skaits; Cy— respondenta i izvéle par
operetajsistému j atbilstosi kriterijam k; R, — respondenta pasvertgjums pec kritérija
k svariguma; H, — operétajsistémas j entropija krit€rijam k; in — respondenta
reklamjutibas entropija par operctajsisteému j (vai citi faktori, kas nav atkarigi no k).
Q,-,- var atmest — to biitu vérts analiz&t, ja saktos intensiva reklama medijos. Funkcijas
U gala aprékins abam izvélém ar nosaka gaidamo sabiedribas viedokli par labu tam,
kuram $is funkcijas skaitliska vértiba ir lielaka (tuvaka maksimumam). Talak, lai no
34 netieSo aptaujas jautagjumu atbildém novértétu respondentu gatavibu pariet uz
APP, tie sadaliti atbilstosi divas grupas péc atbildém uz tieo jautdgjumu. ST autoram
Skiet originala pieeja, kas pirmo reizi tada veida izmantota $aja darba.

Entropijas maksimuma metode nepéta respondentu subjektivas atbildes, bet gan
dazadu atbilzu konstrukciju informacijas ietilpibu. Respondents izvélas to atbildi,
kurai ir vismazaka ,,distance” starp respondenta uzskatiem un operctajsistémas
piedavajumu no atbilsto$a jautajuma viedokla. So distanéu kvadratu summa veido
lietderiguma funkcijas skaitlisko vertibu. Summa no distances kvadratiem telpiska
sadalijuma modeli dod rezultéjoso vektoru. Tatad starpibu iegiist no respondenta
pasa ieguldijumiem, zinaSanam, prasmém vai icinteresétibas kada jautajuma un
ta, ka vin$ Saja joma veérte konkréto operctajsistému no $1 jautajuma viedokla;
rezultatu summé pa visiem jautdjumiem un pieskaita atbilsto$a jautdajuma
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entropiju, ieglstot U. Galu gala aprekinata funkcija raksturos operétajsist€émas
netiesi noradito lietderigumu, noderigumu, atbilstibu katrai respondentu grupai.

Ir vairakas modernas uz entropijas jédzienu balstitas balsoSanas multiobjektu
analizes metodes un modeli (Abel, Sukkarieh, 2005). Ja ir nepiecieSams iegiit
precizu prognozi, §is metodes ir loti sarezgitas, tacu novertgjosus rezultatus iegit
ir mazliet vienkarsak: visiem 34 jautajumiem ir 5 atbilzu varianti, tade] var veidot
5-dimensionalus vektorus, izmantojot normaliz&tas atbilzu vertibas. Piemé&ram,
6. jautajuma ,,MS Windows ir vienigais, ar ko cilvéki mak stradat” atbildes
datorlietotajiem, apskatitas no MS Windows ka vienigas OS atstaSanas viedok]a,
veido atbilzu vektoru [0,22; 0,55; 0,18; 0,06; 0,05]. Siem skaitliem aprékina
Senona entropijas funkciju un summé pa visam atbildém: H, =~k «pln(p), kur
p ir varbiitiba, ka respondents sniegs tiesi to atbildi, un koeficientu & var pienemt
par 1. M@rvieniba ir biti, to ievieto U,= (Cijk -H) + H, kas ir jautajuma
entropija dotajai OS, rezultati redzami 1. tabula.

1. tabula
Aprékinu rezultati operétajsistemas lietderiguma funkcijai U

Vj = Zk:(cjk -H,) Uj = Zk:_[(cjk _Hk)z +ij]

leviest Linux 1,762 20,807
Turpinat lietot tikai MS Windows | 3,441 19,725

Ka rada iegtitas V. vertibas (1,762 > 3,441), Linux ievieSsanas (pilnas un
dualboot tiek skaitits kopa) atbalstitaju atbildés ir mazak informacijas — tas ir
vienotakas, tatad Linux atbalsta noteikta respondentu dala, kas atSkiras no
pargjiem ar vienadu domasanas veidu. Ka rada veiktie aprékini, operétajsistémas
lietderiguma funkcija U abam lietotaju grupam ir aptuveni vienada, un kliidu
robezas var apgalvot, ka abu respondentu grupu atbildé€s kopuma ir aptuveni
vienads informacijas daudzums. Tas nozimé — ja visiem bitu jabalso jeb jaizvelas,
ko dartt, tad aptuveni vienadas izredzes uzvarét ir ka Linux u. c. APP, ta Microsoft
u. c. SPP, un viss biitu atkarigs no reklamas, valsts atbalsta un priekSzimes,
baumam, nejausiem faktoriem.

2.4. Aptaujas rezultati par Web programmeésanu

No respondentiem, kuriem ir sava majas lapa, 34% zina, ka to ir izvietojusi
uz Linux vai FreeBSD operétajsistémas servera, un 22% —uz MS Windows servera
ar Apache servisu; kopuma 56% savas majas lapu uztur uz APP Web servera un
tikai 8% uz Microsoft IS, bet vairak neka 90% no tiem respondentiem, kuri ir
ieinteresgjusies par serveru operétajsisttmam, veletos lapas turét uz Linux serveriem
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(Gorbans, 2005, 2006a). Ka ieprieks minéts, Latvija APP lictojums serveru segmenta
ir augstaks neka vid&ji pasaulg, bet darbstaciju segmenta — mazaks.

40% visu respondentu, kam ir sava majas lapa, tas izveidg ir izmantojusi APP
risinajumus — Web programmésanas valodas PHP vai Per/, un tikai 2,4% Microsoft
ASP vai ASPnet. 71% respondentu uzskata, ka vidusskolas informatikas kursa ir
jamaca programmesanas pamati, bet 55% uzskata, ka programmeésanas pamatus ir
lietderigi macTt jau pamatskolas informatikas kursa. Savukart 79% uzskata, ka ir
lietderigi informatikas kursa ieklaut majas lapu veidoSanu, Web programmeésSanas
pamatus tiesi tade], ka tas veicinatu skolénos interesi par programmésanu. Tomer
autors uzskata, ka ar Web programméesanu nedrikst aizpildit visu programmé&Sanas
kursu, ta var biit aptuveni pusgada viela no 2 gadu kursa 11., 12. klasg.

Lietiskas informatikas un informatikas skolotaja specialitates studentiem,
kuri izpildijusi otro praksi skola, darba autors lidza kopa ar prakses atskaiti
nodot studenta un skolas informatikas skolotaja izveidotu skolas datortikla shemu
un atbildét uz jautdgjumiem par skolas datortikla un serveru izmantoSanu. So
anketu divos gados (2004./2005. un 2006./2007. m. g.) izpildijis 31 students par
prakses skolu, kas maza respondentu skaita d&| dod tikai aptuvenus rezultatus. St
aptauja rada, ka aptuveni pus€ skolu serveri netiek pilnvertigi izmantoti, skolotaji
pasi nespgj tehniski uzturét, administrét datorklasi, un Iidz ar to informatikas
skolotajiem joprojam ir nepiecieSami tehniska rakstura datorkursi. Kapéc gan
So vajadzibu nesavienot ar novitaSu, piemeram, Microsofi Windows Vista vai
Linux u. c. APP, apguvi? Savukart skolas administracija elektroniski komunicg ar
skolotajiem mazak neka 1/5 skolu. Skolu vaditaju zemais IKT zinasanu, prasmju
un lietojuma Itmenis var traucét plasakai IKT integracijai macibu procesa.

2.5. Atklata pirmkoda programmnodroSinajuma izveles
ekonomisko faktoru izpete

Monte-Karlo (Monte-Carlo) metode ir viena no faktografiskajam prognozesanas
metodém, to lieto gadijuma skaitlu generatoru problému risinasana ar datorsimulaciju;
ta piedava aptuvenus risinajumus, kas tiek iegfiti, veicot gadijuma rakstura statistiskas
izlases eksperimentus; tipiski tiek izmantota prognozeSanai, pieméram, risku
aprekinasanai ekonomika, ka ari zinatniskos eksperimentos, pieméram, varbitiska
rakstura aprékiniem fizika. Monte-Karlo metodi licto tajos gadijumos, kad ir zinams,
kada intervala var biit mainigo vertibas, bet nevar tas paredzet konkrétam laika
spridim, metodes rezultats ir varbutibu sadalijums, ar kadu katra no funkcijas vértibam
var iestaties, ST metode strada precizi tikai saméra lielam tirgus apjomam, par kadu var
uzskatit, pieméram, visas Rigas vai Latvijas skolas.

Lai novértétu APP ievieSanas izmaksas, tika veiktas Monte-Karlo dator-
simulacijas ar programmu Cristal Ball 7.2 Professional (www.crystalball.com,
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21.01.2007.). Autors piedava $adus teoretiski iespgjamos modelus APP ievieSanai
Latvijas skolas (Gorbans, 2007).

1. Meklet specialistus, piedavajot tiem konkurétsp&jigu atalgojumu, bet
kursus organizet tikai Tsu seminaru forma, APP uzstadit tikai uz jauniem
skolas datoriem.

2. Celt kvalifikaciju esosajiem skolu IKT datortiklu administratoriem un
skolotajiem, apmacot tos kursos, izmantojot [idzSin€jo pozitivo skolotaju
kursu pieredzi LIIS projekta un Rigas u. c. paSvaldibas, APP uzstadit
tikai uz jauniem skolas datoriem.

3. Divgjadas saknéSanas sisteémas izveide — jaunaka slégta pirmkoda (SPP)
un maksas programmatiira un jaunaka APP un bezmaksas programmatiira,
uzstadit tikai uz jauniem skolas datoriem.

4. Privatskola, biroja, privatfirma notiek pilna pareja uz APP gan maksajot
konkuretsp&jigas IKT specialistu algas, gan siitot darbiniekus uz
kursiem.

5. Divgjadas saknéSanas sist€mas izveide uz visiem skolas datoriem.

6. Visos skolas datoros pariet uz APP.

Aprekini I, II, III modelim tika veikti vienai skolai, pienemot, ka skola tick
izveidotas divas jaunas datorklases ar 16 darbstaciju datoriem katra, ka art viens
serveris (izmaksas nemtas péc cenam 2007. gada februari). Par jaunako maksas
programmatiiru uzskatisim Microsoft Windows Vista un Microsoft Office 2007, bet
par jaunako APP programmatiiru — Ubuntu Linux (vai armt Mandriva Linux vai citu
modernu Linux versiju) un OpenOffice.org jaunakas versijas. Aprékinos ieklautas
izdevumu pozicijas: datoru iegade, serveris, operctajsistémas darbstacijam
un serverim, biroja programmatiira darbstacijam (Microsoft programmatiiras
cenas aprckinos atbilst cenam, kadas paredzétas izglitibas iestadém), grafiskas
programmas, antivirusa programmatiira darbstacijam un serverim, metodisko un
kursu materialu izstrade, lietotaju apmaciba (kursu pasniedzgju algas un kursu
administré$ana), migracijas projekta vadiba, sistemas administratoru alga.

Sim izdevumu pozicijam tika atrastas visvarbiitiskakas vértibas, un programma
Crystal Ball uzdotas iesp&jamas svarstibu robezas, tipiski +/— 10%. Tika izveidots
scenarijs seSiem gadiem, pirmos tris gadus uzskatot par ievieSanas posmu, bet
otros tris gadus — par normalas lietoSanas posmu. Sakot ar otro gadu, aprékinos
tika paredzeta inflacija datorproduktiem (aparatlirai un programmatiirai), kas
piecos gados pakapeniski kritas no 10 lidz 4% gada, bet inflacija algam tika
paredz&ta atbilstosi no 7 1idz 4%, kas izsecinats no Latvijas valdibas deklaracijas
(Deklaracija par Ministru kabineta ieceréto darbibu, 2006), Latvijas izaugsmes
modela ,,Cilvéks pirmaja vieta”, vidga termina programmatiskda dokumenta
,Nacionalais attistibas plans 2007.-2013. g.”, ES prasibam samazinat inflaciju un
aizlieguma devalvet valttu vairak neka par 10%.
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3. attels. APP un SPP maksas (MS) jaunakas programmatiiras ievieSanas izmaksas
projekta pirmajos tris gados (II modelis)
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4. attéls. APP un SPP maksas (MS) jaunakas programmatiiras ievieSanas izmaksas
4.-6. lietosanas gada (I1 modelis)

II modela datorsimulacija rada finansiali vislabako rezultatu, ka APP
ievieSanas izmaksas ir mazakas neka jaunako maksas programmproduktu
ievieSanas izmaksas. Kopuma Il modela izmaksas ir aptuveni divas reizes mazakas
neka I modela izmaksas. Ir 80% varbiitiba, ka ar 5,2 miljoniem latu pietiks APP
ievieSanai visas 150 Rigas skolas pec II modela, bet tikai 1,4% varbttiba, ka ar
$o summu pietiks jaunako Microsoft maksas produktu ievieSanai, visvarbutiskaka
izmaksu atskirtba 150 skolas ir vismaz pusmiljons latu. [zmaksu salidzinajums
1.-3. gada redzams 3. attela, bet 4.—-6. gada — 4. attela.
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Vadot sadu migracijas projektu, janem véra, ka visjitigakas un dargakas
pozicijas ir kursi informatikas skolotajiem un datortiklu administratoriem, MS
Office 2007, MS Windows Vista, ka arT servera aparatiira, kursi citu priekSmetu
skolotajiem un metodisko materialu izstrade un, protams, arT pasu jauno datoru un
papildu maksas programmu iegade.

IIT modela (divejadas sakn€Sanas sisteémas jeb dualboot izveide, ar tikai
uz jauniem skolas datoriem) datorsimulacija Saja gadijuma izdod pasSsaprotamu
rezultatu, ka divéjadas sakn€Sanas sist€émas ievieSana ir visdargaka. IV modela
(pareja uz APP privatfirma, biroja, valsts iestad€s) datorsimulacija izdod rezultatu,
ka arT privatstruktiiras un birojos pareja uz APP ir vél izdevigaka neka pareja uz
jaunajiem Microsoft produktiem (birojiem nav zemas skolu licencu cenas), turklat
ne tikai lietoSanas posma (4.—6. gada), bet ar1 ievieSanas posma (1.—3. gada), un
tas atSkiras no ES pétfjuma secindjumiem sakara ar LR zemajam algam (UNU-
MERIT, 2006).

Summari finansiali izdevigakais ir Il modelis, bet pedagogiski augstvertigakais
IIT modelis ir visdargakais, kur ar1 paradas v&l viena izglitibas vadibas izvéle
(Gorbans, 2007).

2.6. Starptautiskie salidzinoSie petijumi par IKT Eiropas un
pasaules skolas

2.6.1. IEA SITES 2003 pétijuma datu korelacija ar valstu APP ieviesanu

Saja darba etapa tika pétitas APP zinas, jaunumi Eiropas Komisijas IDABC
portala Atklata pirmkoda observatorijas (Open Source Observatory) sadalas
apakssadala News about OSS-related government activities in Europe and abroad
(IDABC 0OSO, 2007. http://ec.europa.eu/idabc/en/chapter/452, 10.03.2007.). Zinas
par laika periodu no 2003. gada 1. septembra lidz 2007. gada 15. augustam tika
sagrup@tas pa valstim un novertetas péc to nozimiguma 0 lidz 5 punktu skala.

P&c tam darba autors salidzinaja ES 27 valstu zinas par nozimigiem APP
notikumiem ar IEA pétijuma SITES 2002. gada rezultatiem (Kozma u. c., 2002).
Abas pétijuma dalas ir dati tikai par 13 ES valstim, jo tik daudz ES valstu
piedalijas no IEA SITES (APP notikumi ir registréti gandriz visas ES valstis),
sk. 2. tabulu.

Ka rada korelaciju aprékini, valstis ar labak sakartotu un skaidrak definétu
IKT nacionalo politiku ka skolas, ta valsts Itmeni arT vairak pievérSas APP
populariz&s$anai, un tajas ir vairak apgabalu un valsts iestazu, kas jau ir pargajusas
uz APP (Pirsona korelacijas koeficients starp APP zinu punktiem ar skolas IKT
politiku ir vislielakais: 0,47, bet ar valsts IKT politiku ir vérojama neliela pozitiva
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korelacija — 0,17, savukart ar valsts izglitibas politiku korelacija ir negativa —
-0,23; toties Spirmena korelacijas attiecigi ir 0,28, 0,27 un 0,00).

Viena izglitibas vadibas pieeja pamatota uzskata, ka visas problémas nav
atrisinamas ar kapitalisma ka privatu iniciativu haosa pieeju; valsts IKT politikas
nozime netiesi liecina par valsts atbalsta labveligo iespaidu vismaz APP ievieSanas
sakuma posma, bet valsts izglitibas politika ir mazak svariga, ja skolas sp&j veidot
savu politiku. Cita pieeja ir talaka decentralizacijas veicinasana un palausanas uz
viet€jo iniciativu, tas balstas uz skolu patstavibu un skolas IKT politikas lielo
nozimi.

2. tabula
ES valstu APP zinas un IEA SITES pétijuma rezultati
vass | zinsiais | Pk | SO | S el se | poikah

Francija 67 145 66,7 83,3 100
Vacija 51 104 75 333 75

Lielbritanija 50 90 100 100 100
Italija 29 56 75 75 100
Spanija 31 55 85,7 - 85,7
Niderlande 29 53 66,7 22,2 67,7
Danija 10 31 100 100 100
Somija 7 22 14,3 14,3 85,7
Cehijas Republika |6 19 42,9 - 71,4
Lietuva 3 4 100 75 75

Slovakija 2 4 16,7 16,7 50

Portugale 3 3 25 100 100
Latvija 1 1 333 - 66,7

2.6.2. OECD PISA 2000, 2003, 2006 pétijumu datu korelacija ar valstu APP
ievieSanu

No OECD PISA 2000 pétijuma izmatots skolénu atbilzu datu fails un skolas
atbilzu datu fails. Skolénu atbilzu faila pa valstim izSkirti divi indeksi: datoru
lietoSana un datoru pieejamiba. Abi Sie indeksi koreleé ar Pirsona korelacijas
koeficientu 0,70 un 99% ticamibu, tadel tie apvienoti faktora ,,COMP faktors”.
ST faktora korelacija ar APP zinu punktiem ir ar Spirmena korelacijas koeficientu
0,25 (sakaribas determinacijas koeficients ir 0,11). Savukart no OECD PISA
2000 skolas atbilzu faila pa valstim izskirti ar IKT saistitie indeksi, un no tiem
izveidots faktors PERCOMP, kas raksturo datornodrosinajumu (datoru pieejamibu
skola un majas, lietosanas biezumu). Ar APP zinu punktiem PRECOMP faktoram
ir negativa korelacija, Pirsona korelacijas koeficients ir -0,35, bet Spirmena —
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-0,24. Tatad tiesi finansialas griitibas 2000. gada lika izskirties par labu APP un
bezmaksas risinajumiem.

No OECD PISA 2003 skolénu atbilzu datiem arT nemti IKT kompleksie
indeksi, no kuriem izveidots ,,IKT faktors”. Salidzinot Sos rezultatus ar APP
aktivitatém, redzams, ka ir korelacija starp APP parejas zinu punktiem un Pirsona
korelacijas koeficientu 0,40. 2003. gada vairak darbibu pareja uz APP veikusas
valstis, kuras skoléniem ir augstaks skolénu IKT prasmju Iimenis. Latvijas
rezultati starp tam Eiropas Savienibas valstim, kuras piedalijas PISA 2003, no §1
viedokla ir viszemakie gan p&c skolénu IKT prasmém, gan péc APP ievieSanas
notikumiem. Autors uzskata, ka to var skaidrot, saistot ar SITES 2003 pé&tfjumu,
kura redzams, ka Latvijas izglitibas politika un skolu IKT politika 2003. gada bija
zem vidgja sakartotibas un skaidribas ITmena. Analiz&jot OECD PISA 2003 skolu
aptaujas par datornodrosinajumu un datorlietojumu, tika atlastti IKT indeksi un
izveidots ,,datoru faktors”. Datoru faktora korelacija ar APP parejas zinu punktiem
ir 0,11, un determinacijas koeficients — 0,013, kopuma jaatzist, ka $1 sakariba nav
statistiski nozimiga un Sie indikatori nav savstarpgji saistiti.

120

100

60 L]

APP punkti 03.02.2008.

T T T T T
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5. attéls. PISA OECD 2006 IKT programmatiiras lietojuma korelacija ar APP
ievieSanas punktiem ES valstis (dati 10.03.2007., determinacijas koeficients — 0,337)

No OECD PISA 2006 skolénu atbilzu datiem tika pemti visi 32 IKT
raksturojosie indeksi. No Siem IKT datiem darba autors izveidoja kompleksos
indeksus KT biezhums norm (raksturo skolénam tipisko datorzinasanu un
prasmju lietojuma biezumu) un [KT pashvertejums norm (raksturo skolénu
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pasvertejumu IKT joma), kas iegiiti ka vid€jas vertibas no atbilstosajiem indeksiem
katrai valstij. Tie ir normalizeti ta, lai OECD valstu vidéjam rezultatam vertiba
bitu 0 un labakas atbildes butu pozitivas. Jaunakie Latvijas 15-16 gadus vecu
skolénu rezultati IKT ir loti labi — 6. vieta no 40 OECD PISA 2006 IKT pétijuma
dalas dalibvalstim, bet 3. vieta starp tam ES valstim, kas piedalijas Saja petijuma,
un tas ir bitisks progress pédgjos gados.

Iegttie rezultati tika savietoti ar ieprieks apliikotajiem APP notikumu un zigu
punktiem p&c datiem no Eiropas Komisijas IDABC portala Atklata pirmkoda
observatorijas, sk. 5. att€lu. Tika izmantotas zinas par laika periodu no 2003. gada
septembra Iidz 2008. gada 3. februarim un novertetas péc to nozimiguma 0 lidz 5
punktu skala tapat ka ieprieks€ja sadala ar IEA SITES datiem.

Ka redzams, valstis ar augstakiem skolénu sasniegumiem programmatiiras
lietoSana ir arT verojams vairak APP aktivitasu. Salidzinot OECD PISA 2006
rezultatus ar ieprieksgjiem, Latvija ir izvirzijusies starp tam valstim, kuram skolénu
sasniegumi IKT ir labi, virs vid&ja, arT datoru un interneta lietojums p&d&jos gados
Latvija audzis visstraujak no ES valstim un sasniedzis vid&ju Itmeni, kas liecina
par e-macibu bazes izveidoSanos. Valstim ar lidzigiem rezultatiem ka Latvijai
raksturiga pastiprinata APP ievieSana, kas ir vél viens arguments par labu Latvijas
gatavibai skolas plasi ieviest APP (izv€loties II vai III modeli).

2.7. E-macibas un e-studijas

Alternativas e-studiju un e-macibu maciSanas vadibas sistémas ir MOODLE,
BlackBoard, WebCT, Lotus Notes and Panel Discussion, Sakai, Classfronter,
Edu2.0, D2LS, eCollege, ATutor, Scholar360, TeleTOP, ANGEL Learning u. c.,
pavisam vairak neka 100 platformas; no tam APP projekts MOODLE ir optimalais
risinajums (Idaho State University, 2007); to pasaulé lieto vairak neka 30 000
registrétu serveru no 175 valstim.

LU PPF WebCT macisanas vadibas sisteému saka lietot 2002. gada, izmantojot
LU centralizéto WebCT serveri. Kop§ 2007. gada februara LU PPF ir palaists
MOODLE serveris (www.eduinf.lu.lv, 12.03.2008.), kura izveide un uzturéSana
ir §T darba autora tehniska realizacija. PPF MOODLE serveris tiek izmantots
ne tikai studiju kursu atbalstam, bet arT doktorantu kursu un pé&tnieku materialu
apmainas vajadzibam, projektiem. 2008. gada pavasara semestr1 serveri bija 290
aktivu lietotaju un 43 kursi, no tiem 18 aktivi kursi, bet pargjie atrodas izveides
stadija vai ir veidoti informatikas skolotaja specialitates studentu studiju procesa.

Darba autors ir piedalijies ESF skolotaju talakizglitibas projekta ka viens no
kursu pasniedz&jiem Bauskas gimnazijas 18 skolotaju grupai, tadgjadi veicot
e-macibu aprobaciju Latvijas skola. Beidzot kursus, skolotaji prezentSja savus
izveidotos e-macibu kursus MOODLE vidg, un gadu p&c kursiem vairaki skolotaji
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tos izmanto (http://moodle.biv.lv, 14.03.2008.). Kursu nobeiguma skolotajiem tika
lugts aizpildit anketu ar 24 atvertas formas jautajumiem. Aptaujatie skolotaji atbalsta
Linux maciSanu skoléniem, bet liclaka dala skolotaju paslaik to nevélas apgiit.
ST atbilde sasaucas ar tieSsaistes aptaujas rezultatiem, paradas viena no Latvijas
datorlietotaju ,,nacionalajam Ipatnibam” — ,,vajag, vajag, bet lai tie citi, ne es”.

2.8. Multipolara daudzlimenu IKT sabiedriba

Lai precizak aprakstitu Saja darba paustas idejas, arT kolaboritates un komple-
mentaritates principu slégta pirmkoda maksas un atklata pirmkoda brivlietojuma
produktu Iidzaspastavesana visas sabiedribas darbibas sferas, autors uzskata par
lietderigu ieviest multipolaras daudzlimenu IKT sabiedribas jédzienu.

Multipolara daudzlimenpu IKT sabiedriba ir uz zinaSanam bazétas
ekonomikas sabiedriba, kuras IKT infrastruktiira veidota komplementari,
savienojot dazadu tipu programmatiiras, aparatiiras, veidojot servisu
tiklus atbilsto$i individu, dazadu sabiedribas grupu un visas sabiedribas
interesém.

Sada sabiedriba sadzivo un viens otru papildina SPP maksas, pieméram,
Microsoft, Adobe u. c. izstradataju, programmatiira un APP brivlietojuma,
piem@ram, Linux, OpenOlffice.org, Firefox u. c., programmatiira. Sadzivo un viens
otru papildina 32 bitu un 64 bitu datori un operetajsistémas; Web 2.0 un 1.0;
Vadi$ana 2,0 un 1,0; dazadi socialie tikli un e-parvaldes projekti, veidojot IKT
dzilu integraciju sabiedriba ar uzsvaru uz integraciju izglittba. Multipolaritate
operétajsisttmu segmenta nozimé& pariet no Microsoft Windows unipolaritates
uz sabalansétaku, pret riskiem droSaku modeli, kad tiek lietotas vismaz divas
operétajsistemas: Microsoft Windows un Linux, iesp&jams, arl Apple Mac OS.
Multipolaritate biroja programmatiiras joma: Microsoft Office, OpenOffice.org,
IBM Lotus Symphony. Multipolaritate Web 2.0 risinajumos: MOODLE, Wiki,
Google tools, Microsoft Live, nacionalie, lokalie e-parvaldes risinajumi u. c.

Daudzlimenu IKT sabiedriba nozimé uzmanibas pievérSanu visam nozi-
migakajam sabiedribas grupam un cilvéku darbibas sféram, ka ari dazadiem
veicamajiem uzdevumiem. Pamatdoma ir dazadu veidu programmattru komple-
mentara [idzaspastavésana it visur.
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3. Nobeigums un secinajumi

Ir veikti visi darba uzdevumi, un ir apstiprinajusas un uzskatamas
par novatoriskam un pieraditam visas septinas tézes. 1., 2., 6., 7. t€ze tiesi
attiecas uz izglitibas vadibu, bet 3., 4., 5. t€ze ir atklajums pats par sevi un reizé
pamatojums 2. un 7. t€zei. Visi secinajumi un tezes attiecas uz Latviju.

Talak saisinata veida doti butiskakie argumenti un secinajumi, péc tam
atbilstosa teze.

1. Sakara ar straujo IKT progresu skolai ir bistamiba atpalikt no sabiedribas.

Ka rada IEA SITES pétijuma analize, Latvija ir loti zems datoru lictoSanas
Ipatsvars ne-informatikas priekSmetu macibu stundas.

2. Klasiskas pedagogijas un psihologijas atzipas neierada specialu vietu
IKT izmantoSanai macibu procesa. Lidz ar to IKT ir ieklautas macibu
procesa ka parasts tehniskais macibu lidzeklis, bet nakamaja posma ir
javeido jaunas praktiskas metodikas un jaunas teorijas.

3. Tehnologijas ir mainijusas veidu, kada sabiedriba uztver informaciju,
komunicg, atlasa un apglist zinaSanas, ir sasniegts aptuveni miljards
interneta lietotaju, 11dz ar to svariga nakotnes macisanas IKT komponenta
izpausme ir e-macibas ka macibu un interneta sapliisana.

4. Kiritiku viedoklis par IKT lietojumu izglitiba ir interesants ka bridinajums
no dazadam iesp&jamam klidam, bet tas ir palicis nospiedo$a mazakuma,
tomer ir japievers uzmaniba skolénu sagatavoSanai pilnvertigai, apzinatai
un jégpilnai dzivei un darbibai ka materialaja, ta virtualaja pasaulé,
par pamatu atstajot morali un &tiski nobriedusas atbildigas personibas
attistibas veicinaSanu.

5. Vadibas un organizatoriskie jauninajumi japilnveido pirms tehnolo-
giskajiem jauningjumiem. Lidz ar interneta partapSanu par Web 2.0 vidi
mainas ne tikai izglitoSanas un zinasanu ieguves veidi, bet arT biznesa
un izglitibas organizaciju vadibas metodes, lidz pat pamatotam termina
Vadisana 2,0 lietojumam (sk. 1., 2., 3. nodalu un 10.3. sadalu).

Lidz ar to var uzskatit par pieraditu 1. tézi: parmainu izglitiba no
sabiedribas un skoléna, kuru maca, uz sabiedribu un skolénu, kas macas,
nakotnes izvéles ir balstamas uz plaSu nakamas digitalas dekades IKT
risinadjumu integréSanu izglitibas procesa, lai skola notiekoSais péc iesp€jas
pilnigak atbilstu sabiedribas paSreizéjam un nakotnes IKT parmainam,
jaunam vadibas metodém, pilnveidotai metodikai un uz zinaSanam balstitas
ekonomikas sabiedribas nakotnes redzéjumam — tas ir aktualakais Latvijas
izglitibas vadibas uzdevums.
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10.

APP ieviesana Latvijas skolas un birojos, pec autora aprékiniem un
Monte-Karlo simulacijas, seSu gadu perioda no finansiala viedokla ir
ekonomiski izdeviga ar 98,6% varbiitibu.

Parejas posma (1.-3. gada) APP izmaksas skolas var but lielakas neka
SPP vai arT mazakas — tas atkarigs no izvéleéta modela; Sis rezultats
nedaudz atSkiras no ES pétijumu datiem Latvijas IKT specialistu un
skolotaju zemo darba algu del.

Ekspluatacijas posma (4.—6. gada) APP / FLOSS izmaksas skolas biis
mazakas neka SPP ar vairak neka 99% varbiitibu; var apgalvot, ka
parskatama nakotng kopuma visos seSos gados un APP / FLOSS vienmér
maksas 1etak neka SPP / maksas programmatiira.

Tikai aptuveni 9% respondentu p&dgjos tris gados nav lietojusi nelicencétu
programmatiiru, tomér nelicencétas programmatiiras galvenais Ipatsvars
attiecas uz majas lietotajiem — aptuveni 70% nelicenc@tu programmatiiru
lieto majas; ir jaskaidro sabiedribai: ja nav naudas, lai nopirktu maksas
programmatiiras licences, ir jalieto brivlietojuma licen¢u APP / FLOSS.
APP projekti datorfirmam var nest pat lielaku pelnu neka tradicionalie SPP
projekti, jo APP projektos var izmantot bez maksas pieejamos pasaules
APP kopienas darba rezultatus. APP dotu iesp&ju Latvija radit lielaku
pievienoto vertibu ar relativi mazam investicijam un attistit vietgjas
IKT kompanijas. APP ievieSana dotu biitisku stimulu nacionalajai IKT
industrijai, ka arT valsts dro§ibai, neatkaribai no arvalstu monopoliem
un vigu problémam, risku izturibai un ar1 dzilakai informatikas apguvei
skola. Optimals risinajums ir veidot multipolaru IKT politiku (sk. 7. un
10. nodalu).

Lidz ar to var uzskatit par pieraditu 2. tézi: atklata pirmkoda program-
matiiras (Linux, OpenOffice.org, MOODLE u. c.) plasai ievieSanai Latvijas
skolas ir gan pozitivs ekonomiskais, gan stratégiskais, gan pedagogiskais
pamatojums.

I1.

12.

13.

Ka liecina autora pétijums, aptuveni 2/3 respondentu (67%) atbalsta APP,
t. sk. Linux ievieSanu macibu procesa skolas, vertgjot pec tiesa jautajuma
,»Vai skolas biitu jaievies APP?”. Latvijas sabiedriba péc atticksmes ir
gatava plasakai APP ievieSanai, tomér tikai 9% respondentu pasi lieto
Linux.

Aptuveni 1/2 visu respondentu ir par dualas saknéSanas sistémam skolas,
kas saglaba MS Windows un tam paral@li ievie§ ar Linux u. c. APP.
Absoliitais vairakums autora aptaujas respondentu ir gatavi apgiit jaunu
operétajsistemu: Linux — aptuveni 40%, MS Windows Vista — 13%,
tikai 12% neveletos macities jaunu OS, 88% respondentu norada, ka
sabiedribai nav pietickamas informacijas par Linux.
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14.

15.

16.

17.

Péc netieSiem jautajumiem aptuveni 48% respondentu tieSam ir
parliecinati par APP ieviesanu, bet palikt tikai pie Microsoft produktiem
velas 38%. Lidz ar to var drosi apgalvot, ka Microsoft nav tik liela
sabiedribas atbalsta, kada ir ta produktu izplatiba.

Pamatojums pasreizgjai izvelei: MS Windows ir vienigais, ar ko mak
stradat — 72%, tam ir labakie palidzibas faili — 49%, MS Windows ir
visdrosakais — 22%. Ka redzam, cilveéki drosibu neuzskata par biitiskako,
pamatojot izvéli ar savam &rtibam.

Aptuveni 2/3 skolotaju paslaik nevélas apgit jaunu programmatiiru, bet
tatad 4/5 skolotaju ir par to, ka skoléniem jamaca APP.

Uz entropijas aprekiniem balstita opergtajsistémas lietderiguma funkcija
U abam respondentu grupam (SPP un APP atbalstitaji) ir aptuveni vienada
— abu respondentu grupu atbildes ir aptuveni vienads informacijas
daudzums. Tas nozim& — ja visiem biitu jabalso, ko darit, tad aptuveni
vienadas izredzes uzvaret ir ka Linux u. c. APP, ta Microsoft u. c. SPP.
Tas norada, ka m&s esam V&l vienas izveles prieksa, un Saja izvele liela
nozime var biit nejausibai, reklamai, marketingam. Tatad: Linux ievieSana
ir iesp&jama, ja ta sanemtu valsts atbalstu sabiedribas informé&Sanai, ar
iepirkumiem valsts iestadeém, varbiit arT ar nodoklu politiku attieciba pret
IT kompanijam, kas strada ar APP un izplata to (lidzigi ka ar biodegvielu,
atkritumu SkiroSanu vai ekologiskajiem produktiem — ievieSanas sakuma
fazé Iidz vismaz 10% tirgus), un valsts iestades, taja skaita skolas un
augstskolas, to izmantotu, radot priek§zimi un sagatavojot specialistus
(sk. 6. nodalu).

Lidz ar to var uzskatit par pieraditu 3. tézi: Latvijas sabiedriba, sprieZot
péc attieksmes, ir gatava APP ievieSanai, bet nav tai nobriedusi, vértéjot no
praktiskas darbibas viedokla, tidé] APP ievieSana ir iespéjama, realizéjama,
bet tai nepiecieSams valsts atbalsts.

18.

19.

20.

Tie aptaujas respondenti, kas sevi uzskata par IKT specialistiem, nedaudz
biezak atbalsta APP neka parastie datorlietotaji.

Linux atbalstitajus raksturo tas, ka vini dzilak ir pazistami ar Linux un APP
un tiem ir labakas IKT zinasanas. Tas nozimé, ka tie, kas iepazinusies ar
Linux, nav taja vilusies.

Parastie lietotaji ir nedaudz vairak orientéti uz Microsoft Windows,
bet datorspecialisti — uz Linux; katra situacija ir jaizlemj individuali
(sk. 6.2.4. un 6.3.3. sadalu).

Lidz ar to var uzskatit par pieraditu 4. tézi: operétajsistémas un biroja
programmatiiras izvele ir atkariga no respondentu — IKT specialistu
zinasanam par IKT, bet parasto datorlietotaju izvele atkariga nevis no IKT
zinasanam, bet gan no reklamas un ta, ko lieto citi.
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21. Ka liecina autora pétijums, jo augstaks ir respondentu Linux zinaSanu
Itmenis, jo parliecinataki vini ir par APP, taja skaita Linux, ievieSanas
nepiecieSamibu.

22. No MS Windows zinasanu limena respondentu atbildes nav statistiski
nozimigi atkarigas (sk. 6.2.4. sadalu).

Lidz ar to var uzskatit par pieraditu 5. tézi: ir sakariba starp respondentu
Linux zinaSanu Iimeni un viedokli par Linux ievieSanas nepiecieSamibu: jo
augstaks ir So zinasanu limenis, jo parliecinataki ir respondenti par APP
ievieSanas nepiecieSamibu.

23. Ka liecina OECT PISA un IEA SITES datu IKT indikatoru analize, kas
salidzinata ar ES valstu APP ievieSanas notikumiem, 2000. gada APP
petijumi un ievieSana, pareja bija aktualaka ES valstim ar sliktaku IKT
bazi, bet 2003. un 2006. gada tas bija aktualak ES valstim ar augstak
attistitu IKT bazi un labak sakartotu izglitibas un IKT politiku.

24. Ka liecina OECD PISA IKT indikatoru analize, skolénu IKT prasmes
nav atkarigas no APP vai slégta pirmkoda programmatiiras lietojuma.

25. Ka rada SITES pétijuma IDABC APP zinu analize, APP ievieSana
vislielaka nozime ir skolas IKT politikai; savukart valsts izglitibas
politikai ir mazak svariga loma, ja skolas spgj veidot savu politiku, bet
butiska loma ir valsts IKT politikai (sk. 8. nodalu).

Lidz ar to var uzskatit par pieraditu 6. tézi: Eiropas Savienibas valstis ar
labak sakartotu un skaidrak definétu IKT nacionalo politiku ka skolas, ta
valsts ItmenT un labaku IKT bazi vairak pievéersas APP popularizé$anai, un
tajas ir vairak apgabalu un valsts iestaZu, kas izmanto paraléli dazadu tipu
(péc pirmkoda pieejamibas) programmatiiru vai ir pargajusas uz APP.

26. Viens no celiem uz e-macibam ir macisanas vadibas sisttmas MOODLE
lietojums, kas ir APP un Web 2.0 tipa risinajums. Ir vEélams veidot
regionalu vai valsts méroga MOODLE serveri. Kopuma pétijuma dati
liecina, ka MOODLE ieviesana skolas ir iesp&jama.

27. Paraléli maciSanas vadibas jeb e-macibu sisttmam otrs Web 2.0 tipa
interneta baz@€ts inovativs risinagjums ir kopdarbibas programmatiira
Wiki kolektivai macibu materialu, taja skaita tie$saistes gramatu, kas
nepartraukti tick atjaunotas, izstradei (sk. 9. nodalu).

Lidz ar to var uzskatit par pieraditu 7. teézi: Latvija ir iespéjams un biitu
lietderigi skolas ieviest Web 2.0 risinajumus, ar1 e-macibu elementus, par
tehnisko platformu izvéloties APP risinajumu — maciSanas vadibas sistemu
MOODLE.

Galvenas izveles un izaicinajumi, kas gaida Latvijas izglitibas sistemu.
1. Vispargjas pedagogiskas un metodiskas IKT izvéles:
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e izvele ir dzili integrét IKT izglitiba vai arT turpinat parmainu procesus
akcentét tikai uz humanitaram problémam, macibu programmu
vienkarSosanu, grupu darbu u. tml.;

e IKT jautajumu ieklauSana visu macibu prickSmetu satura (protams,
attistot arT informatikas priekSmetu) vai arT informatikas atstasana
par izol&tu priekSmetu;

e skolotagju IKT talakizglitibas stratégijas izveide, akcentjot IKT
implementaciju dazados priekSmetos, APP un datorsistému
uzturé$anu.

2. Ar e-macibam saistitas izvéles:

e c¢-macibu modela un platformas izvéle un ievieSsana (MOODLE vai
WebCT, vai Microsoft SharePoint u. c.);

e  valsts un regionala méroga izglitibas resursu izveide vai $1 jautadjuma
atstaSana paSplisma (diemzel ka IKT lietojums skolas doming
~PowerPoint pieeja”).

3. Ar IKT infrastruktiiru saistitas izvéles:

e ideali skolai ir jadod skoléniem, lidzigi ka macibu gramatas, bez
maksas arT programmatiira, kas instaléta skolas datoros, un tas
iesp&jams, tikai stradajot ar APP / FLOSS (nevis jaliek pirkt maksas
programmas, kuras kopgjas Microsoft Windows + Microsoft Office +
Antiviruss u. c. izmaksas ir saméra lielas);

e jaizlemj, vai skolas pariet uz Linux u. c. APP uzreiz, vai ieviest
parejas periodu ar dualas saknéSanas sistemam, pieméram, Microsoft
Windows XP + Linux Ubuntu 8.04. LTS, vai arT turpinat lietot APP
programmas tikai Microsoft Windows vidg;

e jaizlemj, vai arl Latvija Linux un APP ievieSanai pieskirt valsts
atbalstu tapat ka tiek subsidéta, pieméram, biodegviela, atjaunojamie
energoresursi, saules energijas izmanto$ana;

e skolu datoru programmatiiras un aparatiiras izvéle, balstot So izveli
uz nakotnes viziju — 64 bitu OS, ka ar ievérojot Linux u. c. APP
izplatiSanos (Linux 64 bitu, pieméram, Ubuntu, Debian, RedHat,
SuSe, vai ar1 Microsoft Windows Vista 64 bitu versijas).

Latvijas situacija liecina, ka tuvakajos gados optimals biitu multipolaras
daudzlimenu IKT sabiedribas veidosanas cel§, kura dazadas jomas komple-
mentari lidzas pastavétu dazadi risinajumi.
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Introduction

Topicality and Results of the Promotion Paper

The Main Task of the Promotion Paper

Research of the possibilities of implementation of open source software in
schools of Latvia under the framework of the system determined by a complex of
changes in education and ICT innovation choices.

Topicality and Significance of the Promotion Paper

The research deals with several decisive choices to be made in the education
system in Latvia in the nearest future, with the world entering the next digital
decade marked by essential changes of computer infrastructure and application and
changes in the society in general, including management methods, conceptions,
consequently, the sphere of education and education management (EM). The
research deals with the theoretical and practical basis of the changes, paying special
attention to the possibilities and aspects of implementation of open source software
(OSY) in the study process of Latvia’s schools. The research focuses on the usage
of operating systems, office software and the internet, including e-studies, viewing
these issues within the context of the impact of profound change in information and
communication technologies (ICT) on education management.

Since ICT have become a more integrated component at workplaces, schools
and households, they have changed our way of life, work, studies, leisure and
communication; it has caused social transformation as a result of computer and
communications convergence and their assimilation in society. Researchers more
often stress the impact of ICT on society, or the specific technical solutions, while
little investigation has been made of issues arising in cases when the members
of society, among them managers of educational institutions, have to choose,
directly or indirectly, technical equipment and approaches and solve pedagogical
problems connected with them.

In order to achieve the goals of future education, the situation is ripe for
implementation of several ICT innovations in the education system and the
society, and decision-making, the more significant of which have been discussed
in the work. The new ICT are closely connected with the new management
methods. Education managers should be prepared for the changes, and changes
should be also introduced in school programs, standards, the technical means and
methods in order for the processes taking place at schools to correspond best to
the ongoing changes and to the view of society of knowledge economy. In this
context, ICT is a complex of instruments which offer an opportunity for both the
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education system as a whole and education management in particular to perform
their functions most efficiently and improve the education system.

The European Union (EU) gives great attention to a wider implementation of
OSS, but the situation differs in each country of the EU. Up to now, there is no
evaluation of vaster implementation of OSS, there is even no clear vision of the
development of education policy in the aspects connected with ICT. The author of
the promotion paper has made an attempt to improve the situation. The research gives
a thorough overview of the possibilities of the application of the new developments
of ICT in education, paying special attention to the implementation of OSS and
e-studies in schools of Latvia. The author also touches upon the subject of the impact
of the implementation of OSS on society. Complex research has been carried out,
models and recommendations have been prepared for the managers of educational
institutions, the local governments and the central government. In general, this
research can serve as a support material for the initiative of implementing OSS.
The research connects OSS with other revolutionary changes of ICT, a notable
interdisciplinary ‘mosaic’ aspect of the work.

The Main Results and Novelty of the Research

1) Information has been gathered, and analysis has been performed of the
main choices of ICT facing the education system of Latvia in the upcoming
few years essential for the education managers as the foundation of the
changes in education policy. The novelty of the work is the thorough
and complex view on the issues of ICT and education management as an
entirety.

2) Analysis of the possibilities of implementation of OSS in Latvia’s schools
has been performed:

a) the attitude and readiness to implement OSS of the part of Latvia’s
society interested in issues of ICT has been investigated,

b) an original method of secondary poll analysis has been worked out
and applied, with the help of information entropy calculation, which
is an investment in the methods of management theory,

¢) the determining factors of the choice of open source software (OSS)
or closed source software (CSS) have been investigated, and the
general causality of the dependence of the choice on the respondents’
level of knowledge of ICT is discovered,

d) an original OSS technical solution of an online poll has been worked
out and implemented.

3) OSS implementation models and recommendations to the central
government, the local governments, managers of education institutions and
teachers, parents and any member of the society have been prepared:
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a) for the first time, the factographical analysis method for investigation
of the factors of financial models based on Monte-Carlo computer
simulations has been worked out and applied practically, which is
an investment in the research methods of management theory,

b) it is the first and, for the time being, the only research in Latvia on
the possibilities of the implementation of OSS in schools, looking at
the complex of issues from the point of view of the ongoing changes
in the society, education and ICT.

4) The results of the comparative international investigation of ICT module
are originally viewed in the context of the implementation and migration
of OSS and in the context of the activities of other EU countries
concerning OSS.

5) Research has been carried out on the possibilities of introducing some
Web 2.0 solutions in Latvia’s schools; the usefulness of introduction of
MOODLE-based e-studies in schools has been substantiated.

6) A new notion has been substantiated and introduced — “multipolar many-
levelled ICT society”, the most suitable and desirable description of
Latvia’s future complimentary ICT situation from the point of view of
education management and information science didactics.

7) The research also contains several less important and smaller studies
(school homepages, school ICT material resources, teacher and student
polls on ICT basis, etc). An original coding method has been worked out
and used for poll processing based on the positional setting of Linux file
permission access rights.

General Description of the Promotion Paper

The theme of the research: decisive ICT options in the system of
development of school education policy in Latvia at the dividing line of the next
digital decade.

The object of the research: a complex view of the changes in ICT at the
end of the first decade of the 21st century in the European context and their
impact on the education system of Latvia, experience of using OSS, possibilities,
motivations and predictions for the future.

The aim of the research: to investigate the possibilities of the use of OSS
in the study process in Latvia’s schools at the end of the first decade of the 21st
century in the context of the revolutionary changes in education management and
ICT, the EU documents and comparative investigations of education; to work out
several alternative models and present recommendations for further development
on their basis, accentuating options significant for the people in Latvia; to work
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out recommendations for the implementation of ICT innovations from the point
of view of education management.

The research issue: which significant decisions regarding ICT should be
made in the education policy of Latvia’s schools, and what are the possibilities of
implementation of OSS and the recommendable management methods in Latvia’s
schools within the context of the options offered and the entire situation in Latvia?

Research motivation: the processes of rapid changes in the sphere of
education and ICT, the author’s professional interest in both Microsoft Windows
and Gnu/Linux as well as other CSS and OSS, and the scientifically neutral
question: which software is optimal? The research is not directed towards any of
the software developers, it does not advertise any either — both OSS and CSS latest
versions can be successfully used. The author of the research is a former teacher
of physics and computer science. He was deputy-director of ICT in a secondary
school, at present a lecturer and network administrator at the University of Latvia,
a professional computer specialist who knows both Microsoft Windows and Linux
server and workstation installation and maintenance almost equally well, which
has been the author’s occupation for more than seven years.

Tasks of the Research

1) To study the tendencies and the role of ICT in the world and in the EU in
the process of changes in education.

2) To study the development of the ideas of ICT in Latvia and compare
them with the experience of the 27 countries of the EU.

3) To study and evaluate the possibilities of using free OSS and proprietary
CSS in schools at present; to study the points of view of computer and
internet users and to describe Latvia’s specific situation by analysing it
within the context of the global changes of ICT: a) Microsoft Windows /
Linux, b) Microsoft Office | OpenOffice.org, c) the learning management
systems Web CT / MOODLE, d) other OSS and FLOSS software, Web
2.0 and other tools.

4) To process the results of the ICT part of the comparative international
research on education, analyse them with quantitative and statistical
methods, comparing with other countries of the EU.

5) To explore OSS and CSS from the philosophical and systemic point of
view, making use of the concept of entropy.

6) To prepare useful models for education managers for implementation of
the latest versions of OSS/FLOSS and CSS type software at schools in the
next six years; to study their financial risks with the help of factographic
methods.



48

7) To prepare recommendations for the central government, the local

governments and school managers on the choice of ICT models.

Basis of the Research

Pupils of the schools of general education of the Republic of Latvia,
teachers, education managers and parents (computer and internet users),
together 625 respondents of the online poll: 194 pupils of Latvia’s schools
of general education, 187 students of computer science, 50 students of
other disciplines, 30 teachers of computer science, 24 university lecturers,
134 other representatives of the society.

The data base of the international comparative research OECD PISA
2000, 2003, 2006 and the data of IEA SITES 2003.

18 participants of MOODLE teacher courses, 156 surveyed school
homepages, and the poll of 31 students of the speciality of computer
science teachers at the Faculty of Education and Psychology, University
of Latvia, after they had concluded their school practice.

Research Methods

1.

General theoretical methods: analysis of theoretical, scientific and technical
literature, publications, news and surveys (among them authoritative
internet sources), as well as materials of the international ICT forum
CeBIT 2008, government documents, the analysis of declarations of the
government of the Republic of Latvia and the analysis of the projection
of the economic development of Latvia.

Empirical methods: online poll, questionnaires, data processing with
the help of statistical and synergy methods, analysis of the data of IEA
SITES, OECD PISA and original polls with the help of quantitative and
mixed methods (frequency division, factor analysis, correlation ratio,
importance tests with Mann-Whitney method, the hi quadratic criterion,
Cronbach’s alpha, factographic prediction with the help of the Monte-
Carlo method, the secondary evaluation of the poll with the help of
Claude Shannon’s information entropy calculations.

The work is a complex, interdisciplinary research which mainly refers to the
sub-branch of education management of management science. It also touches upon
the issues of didactics, pedagogy, statistics, economics, systemology, computer
science, as well as particular issues of synergy, philosophy and politics. The ideas
developed during the research are not to be viewed as linear — they make a mosaic;
only the total vie of it describes the situation. In order to describe the results and
express the author’s position more precisely and stimulate the development of
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knowledge economy, the author has introduced a new notion: a multipolar many-
levelled ICT society.

The promotion paper contains 284 references, 112 of them are internet sources,
26 pictures, 17 tables. The paper consists of 257 pages and 10 appendixes on 39
pages.

The Research Period: from June 2005 to March 2008.

Theses for defence (theses 1, 2, 6, 7 directly refer to education management,
theses 3, 4 and 5 contain ICT components and serve as bases for theses 2 and 7).

Thesis 1. changing from the society and the pupil who are taught to the
society that learns, the choices are to be based on the integration of the future
digital decade ICT into the study process, so that the school changes as much
as possible in accordance with the present and future changes of ICT in society,
with new management methods, updated methodology and knowledge economy
visions — at present it is the most urgent task of education management.

Thesis 2: extensive introduction of OSS (Linux, OpenOlffice.org, MOODLE,
etc) in Latvia’s schools has a positive economic, strategic and pedagogical basis.

Thesis 3: the population of Latvia, by attitude, is ready for the implementation
of OSS; however, it is not mature for it yet from the practical point of view. OSS
implementation is possible, but it needs state support.

Thesis 4: among ICT specialists, the choice of the operating system and
the office software depends on the respondents knowledge of ICT; among non-
specialists, the choice depends on advertising and on what the others use.

Thesis 5: there is a correlation between the level of knowledge of OSS and
the necessity of their implementation: the deeper is the level of knowledge, the
more convinced the respondents are about the necessity of OSS implementation.

Thesis 6: the EU countries with a better arranged and defined ICT national
policy both at school and state level, as well as with a better ICT basis more turn
to popularising OSS, and they have more regional and state institutions that use
software of various kinds or have already moved to OSS.

Thesis 7: it is quite possible and useful to introduce Web 2.0 solutions
in schools of Latvia, including elements of e-studies, choosing the learning
management system MOODLE for the platform of OSS.

Approbation of the Research

e The author of the work, in the capacity of a lecturer of the Faculty of
Education and Psychology of the University of Latvia, has worked out
and taught an academic course on GNU / Linux workstations and servers —
DatZ3191 (Network Operating Systems III) for the last three years;
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the author has created Ubuntu Linux and Microsoft Windows XP dual-
boot systems in two computer rooms at the Faculty of Education and
Psychology (A-215, A 213), which have been used in the study process
for two years;

in December 20006, the author installed the Linux server of the Faculty of
Education and Philosophy with MOODLE e-study learning management
system (www.eduinf.lu.lv) and develops and uses several courses in this
system,;

the author has participated in the EU project on training the teachers of Bauska
Secondary School No. I inthe use of computers for the preparation of teaching
materials, including the use of MOODLE in the study process at school;
the results of the research have been approbated in four scientific
publications, four technical and methodological publications, three
of them — in the form of books, as well in delivered reports at seven
international workshops and scientific conferences.

Scientific Publications

Imants Gorbans. Possibilities of implementing open source software in
the study process. Proceedings of ATEE Spring University Conference
“Quality Education for Quality Teaching”, Riga, 2006, pp. 61-67,
ISSN 1822-2196.

Imants Gorbans. Use of open source software in the development and
maintenance of school home pages in Latvia. Proceedings of the 3 RPIVA
International Conference, Riga, 2006, pp. 61-67, ISBN 9984-569-8.
Imants Gorbans. Possibilities of the use of open source software
in the study process in Latvia. Proceedings of the 64" Conference
of the University of Latvia “Scientific Papers of the University
of Latvia. Education Management, Vol. 7097, 2006, pp. 69-77,
UDK 37.014 1z 380.

Imants Gorbans. Evaluation of the possibilities of implementation of
open source software in Latvia’s schools from economic and strategic
point of view. Proceedings of Liepaja University Conference “Pedagogy:
Theory and Practice”, Liepaja, 2007, pp. 190—-198, ISSN 1407-9143.
Imants Gorbans. The use of open source software in the context of
international comparative investigation of education. The 66" Conference
of the University of Latvia, education management section (submitted for
publication), 2008.
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Other Publications on the Subject of the Promotion Research

Imants Gorbans. Computer in the laboratory of physics at school (in
Latvian). Zvaigzne ABC, 2001, 144 pages, ISBN-9984-17-795-5.

Imants Gorbans. Optimized installations for home, office and school (in
Latvian). Kamene, 2004, 143 pages, ISBN-9984-9771-0-2.

Imants Gorbans. Optimized installations for home, office and school.
Kamene, 2005, ISBN-9984-9771-3-7.

Imants Gorbans. Xubuntu Linux installation and adaptation, Linux
computer at school, home and office. The Linux Centre of the
University of Latvia— internet publication, 19.12.2007, 17 pages,
http://linux.edu.lv/index.php?name=Downloads&file=details&id=66.

Reports at Scientific Conferences

The 64th Conference of the University of Latvia, education management
section. Report “Possibilities of using open source software in the study
process in Latvia”, University of Latvia, Riga, 03.02.2006.

The 65" Conference of the University of Latvia, education management
section. Report “ICT in education management — reality and tendencies”,
University of Latvia, Riga, 02.02.2007.

The 66" Conference of the University of Latvia, education management
section. Report “The use of open source software in the context of
international comparative investigation of education”, University of
Latvia, Riga, 04.02.2008.

EUDORA Intensive Programme (ELHE-LEARN — @-leaning in Higher
Education). Report “Web CT usage from the point of view of students”,
Estonia, Viljandi, 05.07.2005.

ATEE Spring University, International Conference. Report “Possibilities
of Implementing Open Source Software in the Study Process”, University
of Latvia, Riga, 03.06.2006.

The 3 RPIVA International Conference. Report “Use of open source
software in the development and maintenance of home pages of Latvia’s
schools”, RPIVA, Riga, 2006.

Liepaja University Conference, section “Pedagogy: Theory and Practice”.
Report “Evaluation of the possibilities to implement open source software
in schools of Latvia from the economic and strategic point of view”,
Liepaja University, Liepaja, 08.06.2007.

ACEP (Analysis of Comparative Educational Policies) Intensive
Programme. Report “Possibilities of Implementing Open Source Software
in the Study Process in Latvia”, Austria, Linz, 27.08.2007.
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Summary of the Content of the Promotion Paper

1 Survey of the Theoretical Research Part

1.1 Changes in ICT as the Driving Force in Education
Management

ICT in education require a new approach on all the levels in accordance with
the recommendations of the EC working group “Education & Training 20107,
One of the viewpoints is internet-based solutions and extensive implementation
of latest technologies in education (EC working group C, 2004). The first decade
of the 21st century in education is characteristic as the beginning of several
processes of change. The European Council in Lisbon in March 2000 defined
the main tasks of the EU; in 2002 the goal was set for Europe to become the
leader in the quality of education in the world by 2010, laying stress on modern
technologies. The European Commission gave four recommendations to achieve
it: to include ICT policy in long-term education goals; to ensure new education
support services; to empower and train education managers for the changes; to
carry out investigation work, and to work out new indicators and monitor their
modifications (EC Working group C, 2004).

The achievement of the aim is connected with changes and introduction of
novelties in state and local government education systems. It is a long and labour-
consuming process (Fullan, 2001). To achieve essential changes in the teaching
and learning processes, it is often necessary to go through a great disarray caused
by education managers (Cuban, 2001, 2006). During the last decades, there has
been a rapid growth of investments in various spheres connected with education
and ICT that affect both the school technical supply and changes in education
policy. Creation of knowledge, retention use and direction of the stream is a
significant today’s topicality of education management the basis of which is the
vision of knowledge economy (Siemens, 2005; Kozma Viigt, Pelgrum, 2002; EC
working group C, 2004).

In order to perfect teachers’ ICT skills and competences, it is necessary
to encourage free use of technologies in different educational situations. The
potentialities offered by ICT have stimulated the appearance of some new
methods, new teaching aids and even new ways of learning, e.g. instructional
CDs and DVDs, electronic books, environment for e-studies and cooperation.
However, it is typical to include ICT in the study process as an ordinary technical
teaching aid. For this reason, in the next stage it is necessary to develop new
theories and new practical methodologies (Brazdeikis, 2007; Lutke-Entrup, 2005;
Kozma, Voogt, Pelgrum, IEA SITES, 2002; Schofield, Davidson, 2002; Means,
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Penuel, Padilla, 2001; Rosenberg, 2001; Bransford, Brown, Cocking, 2000; Dede,
2000; Voogt, Odenthal, 1999; Plomp, Brummelhuis, Rapmund, 1996; Kozma,
1991, 1994; Papert, 1980).

We should mention the change of the education paradigm in the processes of
the changes going on in society and education — the change from the society and
the pupil who are taught to the society and the pupil who learn by themselves.
An essential role in the change of the management of the information stream and
the process of education is played by integrated introduction of ICT in education.
Among other things, students have to develop abilities to define new goals,
creatively plan their activities, including learning activities and self-analysis
which can be characterized as meta-cognitive skills. Learning and the chaos of
information sources is a new reality for educators. This chaos offers an opportunity
for everyone to develop links with anyone, thus developing communities capable
of self-organization in the internet (Petkunas, 2007; Siemens, 2005; Schofield,
Davidson, 2002; OECD, 2001; Bransford, Brown, Cocking, 2000; Law, Yeans
a.0., 2000).

If ICT is limited only to the use of multimedia, without changing school
programs, there will be no progress. The interactivity of technologies is the key
which gives the learners the opportunity to obtain answers, different points of
view, evaluation of the work they have done; it makes it possible to change the
pupils’ views and direct them to deeper comprehension. The classical theories of
behaviourism, cognition, constructivism have their limits — these theories appeared
in the time when learning had no help of ICT. During the last few years, attempts
have been made to work out new study methods and approaches which would
develop both cerebral hemispheres, both logic and emotions. For example, such is
the theory of connectivism, which integrates ICT in the study process (Siemens,
2004, 2005; Kozma, Voogt, Pelgrum, Owston, McGhee, Jones, Anderson, 2002).
Technologies come instead of the methods used in classical teaching (Siemens,
2004, 2005).

As G. Siemens points out, in the 21st century, many learners will acquire a
variety of disciplines and skills, move from one sphere of expertise to another, over
the course of their whole lifetime. Informal learning becomes an ever-increasing
aspect of our learning experience; formal education no longer comprises the
majority of our learning. Learning now occurs in a variety of ways — through
communities of practice, personal networks, completion of work-related tasks.
Learning is a continuous lifelong process. Learning and work-related activities are
no longer separate. Technology is altering, rewiring our brains; the tools we use
define and shape our thinking. Organizations and the individual are both learning
organisms: the emphasis on knowledge management highlights the need for a
theory that attempts to explain the links between individual and organizational
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learning. Many of the processes learning theories previously addressed (especially
cognitive information processing) can now be transferred to, or supported by,
technology. Know-how and know-what is being supplemented with know-where —
the understanding of where to find the needed knowledge (Siemens, 2004, 2005).

Social pressure forces the teacher to use ICT in different subjects, . However,
at the turn of the century only 20-70% of teachers in different countries of the
EU actually use ICT in their work. As investigations show, in Latvia the stress is
laid on the manager’s role in the education process, not seeing the direct link of
the process of change with ICT — the progress of ICT is actually the cause of all
the numerous changes in education (Celma, 2006; EC working group C progress
report, 2004; Pelgrum, Plomp, 2003; European Commission, 2001).

Innovation experience does not pass spontaneously from school to school, it
has to be transferred by education managers via changing the education policy,
and via special projects. It is important for the teacher to feel the support of the
school managers, the local government, the central government and other state
institutions (IEA SITES, 2002; Fullan, 2001; Cohen, Hill, 2001; Senge a.o., 2000;
Rogers, 1995).

ICT criticism is interesting as a warning from possible mistakes. However,
ICT criticism reminds of the criticism of electricity, radio, phones etc a hundred
years ago. Nevertheless, the growing usage of ICT is accompanied by ecology
problems, growing use of electricity, paper and other resources. Some studies show
that there is no correlation between money spent for ICT and the effectiveness
of the work of the organization because the primary question is how the people
use the technology (CeBIT, 2008; Carr, 2004, 2008; Cuban, 2002; Bowers, 2000,
2001).

In the future vision, the growth of the information stream is more connected
with autonomous study environment, e-studies and e-learning, which will help
in the study process of pupils and students. Management and organizational
innovations should be perfected before technological innovations. There are two
different actions to perform: a) planning of the implementation of technologies
(technical solutions: computers, nets, software) and b) planning of what to do
with the technologies. It is necessary to acquaint the teachers with this vision,
and train them to apply modern technologies. The teachers then should revise
the standards and programs; it should all result in extensive implementation of
modern technologies in the study process (Hamel, Breen, 2007; Cuban, 2002;
Fishman, Pinkert, 2001).

The management paradigm of the previous century was centred on control
and effectiveness, which no longer corresponds to the reality of the 21st century.
The internet and many companies building their work on it have gained much
success because they are able to adapt; a creative atmosphere prevails; they apply
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new management methods; new business and management models appear. With
the help of Web 2.0 (the second generation of internet technologies), the study
process has become more effective and interesting.

The leader of the Microsoft Corporation Bill Gates, in his speech at the
international exhibition CES 2008 in Las Vegas, stressed the growth of the speed
at which the computer becomes the main means of work, studies and leisure, and
that during the next digital decade computers will make our lives richer, more
complicated, productive, more substantial and fascinating. The growing potential
of computers and software make them omnipresent and part and parcel of our
everyday life. They will be characterized by high resolution and Web-based
services accessible from different devices, almost from anywhere. Gates described
the situation with a thesis: ICT enter the future digital decade (Gates, 2008; CES,
2008; CeBIT, 2008; Foley, 2008).

It is quite clear that the problems cannot be solved and innovations cannot be
introduced only by computer science specialists; the education managers should
understand it and participate in the innovation process.

1.2 Perspectives of the Open Source Software

Open source software can be considered to be a set of principles and methods
of how to write and develop software, its most important attribute is to maintain
free access to the source code. The main features of OSS are: free access to the
source code; the rights to change and spread; free distribution; prohibition for
the transformers to close the code; reference to all authors; distribution of the
transferred code in separate packages; no discrimination regarding persons or
groups of persons and ways of use; licence regulations to be observed; as well
as greater flexibility and adaptation, lower costs, a better quality and greater
reliability (Perens, Raymond, 1991, 1998, 2005).

The OSS (e.g. GNU / Linux (hereafter: Linux), Open Olffice.org, Firefox,
MOODLE, Gimp etc) are developed with the help of management 2.0 methods,
which is one of the reasons for the rapid progress of OSS. The popularity and the
prevalence of OSS and Linux have lately grown not only in the segment of servers
but also in the segment of workstations, which opens expendability, opportunities
for European IT companies. The analysis of the experience and results of different
kinds of institutions using OSS shows that at the introduction of OSS, the rise of
costs is of short duration, but it pays in the long term, besides, it serves as a
stimulus to the national IT industry (UNU-MERIT, 2006).

The proportion of free and free access service OSS or FLOSS in the EU
could reach 32% of all ICT services by the year 2010. The EU has a gigantic
potential for the development of OSS, yet there is still a long way to go before
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the EU reaches the goal set in Lisbon and the expected independence in software
production (UNU-MERIT, 2006). The author’s opinion is that it should not be
neglected when developing the education and ICT policies for the next ten years
in Latvia.

Practical experience analysis and journal polls on the most widely used
operating systems show that Linux and other OSS have great perspective and
faster growth rate. Users frustrated with Microsof Windows Vista migrate to
Linux or Apple Mac OS X (The Linux Foundation, 2008; ComputerWorldUK.
com, 19.11.2007; Zhitniuk, Kuzmichiev, Soms, 2007, UNU-MERIT, 2006;
Storms, 2006; Open Source Development Labs, 2005; Goldman, Gabriel, 2005;
InfoWorld.com, 05.12.2005; Binstock, 2005; Mikelsons, 2003).

It should be noted that Linux is developed by well-paid professionals (in
recent years, approximately 70% of the improvements) and financially backed
by IBM, RadHat, Novell, Inetel, Linux Foundation, Consultant, Oracle, Google,
HP, MIPS Technologies, Cisco, Simtec, Fujitsu, Linux Networx, Broadcom, Sun,
NEC Computers, Adobe, Canonical a.o. (The Linux Foundation, 2008; Goldman,
Gabriel, 2005). It is important when talking about the quality of Linux.

Migration from CSS and MS Windows to OSS and Linux is still a much
discussed issue; therefore, each particular institution and state have to analyse
their own situation before making the final decision, which is also one of the tasks
of the promotion paper (Foley, 2008; CeBIT, 2008; LATA, 2008; Ubuntu, 2007;
Schwartz, 2004; Allen, Lahti a.o., 2004; Mikelsons, 2003; Microsoft TechNet,
2000, 2000a). Many central and local governments have chosen OSS (Finland,
Germany, Portugal, France, Italy, Spain, the Netherlands, Estonia, Austria,
Macedonia, as well as China, Singapore, Korea, Belarus, Japan, the USA, Brazil,
India, a.o.).

The conclusion can be drawn that Linux today is a functioning, stable and
popular operating system, which in most cases can be used instead of Microsoft
Windows.

1.3 The Process of the Development of Information
Science in Latvia

IT was already taught in some Latvia’s schools in 1963, but since 1985, it
has been a compulsory subject in secondary school curricula. The LIIS project
of 1987 advanced mastering of IT at schools. LIIS promoted the use of Microsoft
software; it seems to be the right choice at that time. A rapid development of
Linux workstations began only in 2001, and GNU / Linux a.o. practically began
to be a real alternative in the workstation segment only in 2005. An Open Source
Group was established under the LIIS project that worked out a Linux distribution
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LIIS Linux especially for schools. Later the group became The Linux Centre of
the University of Latvia (http://linux.edu.lv, 29.02.2008). The Linux centre, in
cooperation with Jelgava Centre for Further Education, have worked out teaching
materials in Latvian with the help of OpenOffice.org for ECDL program and its
examinations.

Several regulations have been adopted in Latvia, in which attention is also
given to ICT (Government Regulations No. 742 of 27.09.2006 — www.izm.gov.
lv, 08.09.2007). Investigations show that the situation with computer and internet
usage in Latvia’s schools is constantly improving. As for simpler activities, e.g.
information search, use of e-mail almost corresponds to the level of the OEDC
countries (OECD PISA, 2001, 2003, 2006); however, there is no data about the
usage of new ICT skills, as e-learning and Web 2.0 tools.

The following stages in the ICT implementation can be pointed out:
introductory stage, software stage, integration stage, transformation stage. The
latter is characterized by the change of the paradigm of the pedagogical system.
ICT is systemically integrated in schools, and it has favoured the changes in the
atmosphere of school as a cultural organisation: teachers prepare materials for
common use, students compile data and put them on the internet, computers
have become an integral part of the study process. ICT changes the methods
and the way of thinking (Brazdeikis, 2007). According to the data of Professor
Andzans, the density of computer scientists in Latvia and those of Latvian origin
is considerably higher than the average in intellectually developed countries
(Andzans, 2008). The author thinks that Latvia’s education system is ready to
move to the transformation stage.

According to the data of Latvia’s Internet Association, the number of internet
users was 1 428 000 at the beginning of 2008, i.e. 63%, while it was 54% at the
beginning of 2007 (Latvia’s Internet Association, www./lia.lv.stat.htm,09.05.2008).
According to the data of Internet World Stats, in Dec. 2007 20% of the world’s
inhabitants used internet, in Europe — 43.4%, in the EU — 55.7%, in Latvia — 47.4%,
and in North America — 71.1%. The increase of internet users in Latvia from
2000 to 2007 constituted 613.9% is the second biggest after Romania. The mean
increase in the EU was 189% (www.internetworldstats.com, 06.03.2008), which
illustrates Latvia’s rapid growth. The author is convinced that the results make it
possible to assert that a favourable situation and basis for great ICT projects have
developed, including the introduction of such internet solutions as e-learning in
all spheres of life, especially in education.
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2 Survey of the Empirical Part of the Research

2.1 The Opinions of the Society about the Possibilities of
Implementation of OSS in Schools

The author has devised and implemented an original technological solution
for online polls by using OSS: PHP 5, MySQL 4.1, Apache 2.0 on the Web server
of the Faculty of Education and Psychology of the University of Latvia (Gorbans,
2005, 2006). There are 40 closed and 5 open questions in it. The realization of
data processing: MySQL data base was exported to CSV file and the data were
processed with the help of the statistics program SPSS a.o., including Pierson’s
and Spearman’s correlation quotient, hi square criterion, Cronbach’s alpha and the
Mann-Whitney method.

In order to process the data of the poll in online regime with the help of
different methods, the questions were arranged in a definite structure: information
about the respondents (3 questions), general information about the operating
systems used (6 questions), the respondent’s ICT competences (8 questions),
direct questions on the implementation of OSS in schools and institutions of
higher education (2 questions), questions to elicit the reasons hindering the
implementation of OSS (6 questions), knowledge of Linux, OSS, the respondent’s
contribution in mastering OSS (9 questions), questions on mastering internet and
programming (10 questions), and the last question on concluding commentaries.

34 of the questions underwent secondary processing. In order to be more
objective, 11 questions were formulated with a more positive attitude towards
Microsoft software, 11 questions were formulated with a more positive attitude
towards OSS, 12 questions were neutral, part of the 34 questions were turned — so
that the respondent who chooses 1st question for all the sets of questions without
reading them, gives a neutral answer.

The respondent’s IP address was fixed automatically, as was the browser,
OS, time of finishing the poll and the safety code, which makes it impossible to
answer the question twice, e.g. send the same answers to the database many times
by reloading the page.

The data were obtained during the period from December 12, 2005, to November
28, 2006. 625 respondents took part in the poll: 194 pupils (31.1%) 186 students
of computer science (29.9%), 50 students of other disciplines (8%), 36 teachers of
IT (5.8%), 24 university lecturers (3.8%), 134 other representatives of the society
(21.4%). (Gorbans, 2006, 2006a). Invitations to participate in the poll were sent
to schools and several institutions of higher education, there was information on
the internet as well, and participation was voluntary. The participants showed great
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interest and sense of responsibility — 96% of the respondents gave answers to all the
questions, 84% of the respondents answered even the last questions of the long poll
and 41% of the respondents expressed their points of view.

To the question “Should OSS be implemented in schools?” the answers were
as follows: yes — 67.4%, (46.4% of them chose the dual-boot system (DBS)),
no — 12.8%, all the same — 16.6%. Answers to the second direct question “Should
OSS be implemented in institutions of higher education?” were as follows: yes —
71.0%, (45.6% of them chose DBS), no — 9.4%, all the same — 15.7%.

“Which operating system do you use most frequently?”: MS Windows XP —
69.7%, another MS Windows — 16.5%, Linux — 9.5%, Apple Mac OS — 2.5%,
BSD — 1% of the respondents. “Which OS would you like to master in the nearest
future?”: Linux — 39.7%, MS Windows Vista (Longhorn) — 12.6%, BSD / Free
BSD — 10.4%, Apple Mac OS X — 9.1%, MS Windows XP — 8%, none — 11.7%.
(Gorbans, 2005, 2006a, 2007).

Figure 1 shows that the respondents consider the dual-boot system to be the
optimal technical solution, as you can install two or even more operating systems
on one computer, e.g. MS Windows or Linux. No question was asked about virtual
machines because they need much RAM; that amount of of memory chips is not
typical of school computers.

The Mann-Whitney method shows that there is no essential differences
in the opinions among students of computer science, teachers and university
lecturers (the relevance p is 0.452; 0.489; 0.129). However, there is a greater
difference between the pupils’ answers and the answers of students of computer
science (p = 0.024). Very similar are the answers of pupils and students of other
specialities (p = 0.227) who were most reserved about the implementation of OSS
in schools. However, more than half in all respondent groups chose one out of two
OSS-oriented answers. Answers to the direct questions essentially differed from
the proportion of use of OSS and Linux OS by the population of Latvia: about
1% use Linux workstations, but about 55% use Linux/Unix/BSD servers, 67% —
Apache, 52% use Firefox/Mozilla/Netscape (www.netcraft.com, 10.03.2005;
http://www.puls.lv, 30.03.2008); it requires information and data processing with
other methods.

In this poll 65.3% of the respondents were computer users, but 37.4% —
specialists of ICT (students of computer science, teachers of IT, lecturers who read
computer courses were also included in this group); the hi-square analysis showed
that the division of respondents in such groups was grounded and statistically
important. Implementation of OSS in schools was supported by 63.5% of computer
users and 74.7% of specialists of ICT, there were 12.0% and 14.3% of negative
answers and 24.5% and 11.1% of “I don’t know”, correspondingly. Extrapolating
the results of the direct questions on the whole population, they were re-calculated
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by using weight quotients because the division of the respondents did not coincide
with the division in society; however, it changed the result only by 2.2%.
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Figure 1. Respondents’ points of view on implementing OSS in schools

Thus, the poll showed that 2/3 of the respondents are for implementation of
OSS and Linux in schools. The points of view of the ICT specialists were less
radical, laying stress on DBS: 58.5% of ICT specialists and 40.0% of computer
users are for dual-boot systems, but only 23.5% of computer users and 16.1% of
ICT specialists are for complete migration to Linux.

The results of the OSS poll also show the reasons for their choice:
MS Windows is the only one I can work with — 71.1%, it has the best help files
— 48.8%, it has the best support — 59.0%, it is the safest — 22.3%, there is not
enough information about Linux — 88.2%, the government tends to support a
definite producer — 73.6%, indecision of local governments — 64.3% and the same
number for indecision of institution managers. As the analysis shows, people do
not consider safety and security the most important feature. Their choice is based
on other values, they want to work with what they have learned or with what is
used by others (the net effect).

The fact that only 9% of the respondents have not used software without
licences caused surprise. 69% of the respondents acknowledged that they have
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used illegal software in the last tree years, but 32% use software without licences
only at home. According to the 2008 data of Latvia’s BSA Organization, it is
possible to buy illegal software in 46% of Latvia’s computer shops. Data show
that computer piracy in Latvia has decreased by 1% and has achieved 56% (Olins,
2008). One of the most pedagogical solutions for the situation is to acquaint
the population with OSS / FLOSS software. In case the most radical steps were
taken — complete migration to OSS / FLOSS — the schools could give pupils free
CDs with the software used at school to take to their home computer, similarly
as with the books from the school library. The results of the poll disclose the
necessity to find a solution for issues connected with software licences; it also
shows that people favour the use of OSS/FLOSS with GNU type licence, which
in its turn gives an opportunity to copy the materials and use freeware.

2.2 The Dependence of the Respondents’ Views about the
Introduction of OSS on Linux Knowledge Level

The indicator “Linux knowledge level” was introduced in the research. It
comprises self-evaluation of Linux knowledge and terming of the browsers, file
system and distributions. Linux knowledge level was the highest in respondents
who gave a radical answer that full migration to Linux a.o. OSS in the nearest
future is quite possible, see Figure 2.

Nevertheless, the respondents’ answers show that there is no statistically
significant dependence of the respondents’ points of view on the other introduced
indicator “Microsoft Windows knowledge level” which constituted the knowledge
about upgrading the system, virus scanning, additional configuration of Windows,
the firewall and e-mail use.
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Figure 2. Link between the respondents’ views and Linux knowledge level

The horizontal axis shows respondents’ answers to the question about OSS implementation, the verti-
cal axis shows Linux knowledge level (the mean value is with 95% veracity interval).

2.3 Secondary Poll Data Processing for Additional Information

According to the first data processing, the choice of software is determined
by ICT knowledge, experience and “what others use”. 14 indirect poll questions
were selected, and their answers show that only 47.4% of the respondents are
sure of the necessity of implementing Linux or other OSS, whereas affirmative
answers to direct questions are 66.4%, a 20% difference. By analogy, only
37.8% support complete adherence to Microsofi or other CSS. It means that the
community of computer users and computer specialists show high ideological and
emotional support to Linux and OSS, but the existing situation and the readiness
to implement OSS show that support to implement OSS is only a little greater or
almost equal to the wish to change nothing.

Such turn of the results after processing the data shows the low veracity level

of a short poll (this was not a short poll) or of the analysis of only one question;
the direct answers ‘yes’ or ‘no’ are casual or influenced by someone. Credible
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results can be obtained by asking the respondents many questions and using
adequate processing methods; therefore, the author processed the data of indirect
questions with the help of entropy calculations.

Nowadays the notion of entropy is used not only in physics and biology
but also in social sciences, politics, the voting theory, as well as in descriptions
of software engineering processes. The usual explanation is that entropy is the
measure of disorder — the greater is the entropy of a state of a system, the greater
is the disorder. Disorder is understood as a situation when everything is equal, but
order is when things stand apart, there is something in one place and it is not in
another (J. Gill, 1997; Kvasnikov, 1991; Landau, 1989; Atkins, 1984).

The result of voting — at political elections as well as different polls —
contains a moment of probability, even greater than prediction and determinism.
Entropy also is a measure of uncertainty, it shows the amount of uncertainty in the
divisions of probability (Soofi, 1992). Entropy for statistic calculations has been
developed since the middle of the 20th century by several scientists (Kolmogorov,
1959; Kinchi, 1957; Shannon, 1948). The growth of entropy means loss of
information, so the uncertainty of the system grows but the information about the
system micro-states decreases. The first to describe it was K. Shannon (Shannon,
1948). Shannon’s entropy function H is negative if we we take into consideration
the negative sign of the natural logarithm of the probability p mass function:
H = -kXpIn(p). Shannon defined the information which the message contains as
the difference between the entropy before and after the message. If there is no
information in the message, the division is equal throughout and the entropy is
maximal. The philosophy of entropy maximum can be reduced to the following
definition: when we draw parametric conclusions which are based on incomplete
information, we have to choose the probability division function with the
maximum of entropy for the data observed (Ames, 2007; Jaynes, 1982).

There are many definitions of information, but all of them feature the
same — dependence on the message, speaking more generally, information can be
understood as a measure to avert uncertainty of a particular message (Gill, 1997;
Thomas, 1991; The Society for Political Methodology — http://polmeth.wustl.edu,
18.08.2007). Information depends on energy, all its processes, such as creation,
transmission and conservation require expenditure of energy; consequently,
information can be described as changes of energy in media. It makes it possible
to link information with entropy. Therefore, we can speak about two kinds of
entropy — thermodynamic entropy and information entropy. The second law of
thermodynamics maintains that thermodynamic entropy does not change in a
closed system. Forms existing in the physical world with time appear in the virtual
world. The second law of thermodynamics for hybrid systems runs as follows: the
sum of thermodynamic entropy and information entropy does not change in a
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closed system. Thus, with the decrease of information entropy, thermodynamic
entropy has to increase, information entropy is a negative entropy. In physical
systems, entropy is decreased by supplying energy, but in neuron and social
and virtual systems, entropy is decreased and order is increased by supplying
information (Wang, 2006).

The author believes that considering the subject from this angle, it is easy
to see that people of the ICT sphere work in order to widen the virtual world
and increase its order, or decrease information entropy, but it is with an opposite
sign than thermodynamic entropy; then the bulk of information increases and as
a result, information entropy decreases but according to the module it increases.
(a negative number moves left on the number axis).

The growth of information (or the growth of information entropy module)
takes place at the expense of classical entropy because in the material world
resources, energy, labour, raw materials are spent for it. Attempts to arrange the
virtual world destroy the real world. Therefore, the ideas of “The Green ICT”
(CeBIT, 2008) is one way of extending the survival of our civilization.

There are no generally accepted methods for entropy calculation in data
processing because each case is specific. In this research, data processing was
based on a model, well-known in narrow circles, worked out by J. Gill, making
use of Shannon’s entropy function; this model was used for the projection of
the US presidental elections (Gill, 1997). Adjusting this model to the given task
in this research, the efficiency function U of the operating system with entropy
meaning was applied:

U, Z[ ((Cy — ik)2+ij)]_Qi/'a

where k is the number of software conformity criteria, Ci is the respondent s
i choice of the operating system ;j corresponding to the crlterlon k, R, — the
respondent’s self-evaluation depending on the importance of the crlterlon
k, H, is the entropy of the operating system ; of the criterion %, and 0, is the
respondent s advertising entropy of the operating system j (or other non issue
factors independent of k). 0, can be dismissed — it would be worth analysing
if intensive advertising began in the media. The final calculation U of both the
choices determines the expected point of view of the society in favour of that
whose numerical value is greater (nearer to maximum). Furthermore, to evaluate
respondents’ answers to 34 indirect questions on the readiness to migrate to OSS,
they were divided into two groups according to the answers to direct question.
The author finds this approach original, and it is applied in this research for the
first time.
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The entropy maximum method does not study the respondents’ subjective
answers, but it studies the capacity of information of different answer constructions.
The respondent chooses the answer in which the ‘distance’ is smallest between
the respondent’s views and the offer of the operating system from the point of
the corresponding question. The sum of the square of the distances forms the
resulting vector of the spatial model of usefulness. Thus, the difference is between
the respondent’s investment, knowledge, skills and interest in some question, and
how he/she valuates the particular operating system from the point of the question;
then the result of all questions is summed up, and the entropy of the corresponding
question is added, obtaining U as a result. In the end, the calculated function will
characterize the indirectly expressed usefulness and expedience of the operating
system, as well as its suitability to each respondent group.

There are several modern entropy-based methods and models for voting
multi- object analysis (Abei, Sukkarieh, 2005). When precise projection is needed,
these methods are very complicated, but it is simpler to obtain evaluation results:
all the 34 questions have five variants of answers, so it is possible to form five-
dimensional vectors using normalized answer values. For example, answers to
question 6 “MS Windows is the only system people know how to work with”,
which have been viewed in context of leaving MS Windows the only operating
system, form the vector of answers [0.22; 0.55; 0.18; 0.06; 0.05]. Then the
Shannon’s entropy function is calculated for these numbers and summed for all
the answers: H, = ~k « pln(p), where p is probability that the respondent would
give this exact answer; the quotient £ can be taken for 1, then the unit of measure
will be bits; it all is inserted in U,= (Cijk -H) + H, which is the question
entropy of the given OS. The results are given in Table 1.

Table 1
Calculation results of the usefulness function U of the operating system

k

v, = Zk:(cjk -H,)\U,= z_[(cjk _Hk)2 tH, ]

Introduce Linux 1.762 20.807
Continue using only MS Windows |3.441 19.725

As seen from the value of the obtained \Z (1.7614 > 3.441), the answers
to introducing Linux (full and dual-boot are taken together) are more uniform,
as the supporters of Linux differ form the rest with their way of thinking. The
calculations show that the usefulness functions U of the operating system of
both the user groups are approximately equal; it can be asserted (within the
limit of error) that the amount of information in the answers of the groups is
approximately the same. It means that there would be the same chance to win
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for both Linux a.o. OSS and Microsofi a.o. CSS if there was voting or choosing,
and everything would depend on advertising, the state support, model to follow,
rumours and casual factors.

2.4 Results of the Poll on Web Programming

34% of the respondents who have homepages know that they host on Linux
or FreeBSD operating system server, and 22% have it installed on Microsoft
Windows server with Apache service; all in all 56% of them host their home pages
on OSS Web server and only 8% on Microsoft 11S, but more than 90% of the
respondents who have interest in server operating systems would like to host their
home pages on Linux servers (Gorbans, 2006, 2005, a.o.). As mentioned before,
in Latvia the use of OSS in the server segment is higher than the average in the
world, but it is lower in the workstation segment.

40% of the respondents who have homepages have used OSS solutions in
their development — Web computer language PHP or Perl. Only 2.4% have used
Microsoft ASP or ASP.net. 71% of the respondents consider that basic programming
should be taught in the IT course in secondary schools, but 55% of them consider
it useful to teach basic programming already in primary school. 79% consider
it useful to include formation of homepages and basic programming in the IT
course because it will increase pupils’ interest in programming. The opinion of
the author of the paper is that Web programming should not occupy the whole
course on programming — it can be taught for about half a year from the two-year
course in Form 11 and 12.

Students of ICT and students of the speciality of teachers of IT who were on
their second school practice were asked to submit the account of the practice and
the school computer net scheme drawn up with the help of the teacher of IT, as
well as answer questions on the use of the computer net and the servers. During
the study years 2004/2005 and 2006/2007, 31 students filled in the questionnaires;
however, because of the small number of respondents, the results are approximate.
The poll shows that servers are not fully made use of in half of the schools. The
teachers themselves cannot technically maintain the computer classes; therefore,
they need computer courses of a technical character. Why not combine this
particular need with mastering the novelties, such as Microsoft Windows Vista
or Linux a.o. OSS? The school managers communicate electronically with the
teachers in less than 1/5 of the schools. The low level of ICT knowledge, skills
and their application can be a hindrance to a more extensive integration of ICT in
the study process.
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2.5 Investigation of the Economic Factors Determining the Choice
of Open Source Software

The Monte-Carlo method is one of the factographical prediction methods, it
is used in the solution of problems of random number generators with the help
of computer simulation. It offers approximate solutions which are received from
random statistical selective experiments; they are mostly used in predictions, e.g.
the calculation of risk in economics, as well as in scientific experiments, e.g.
in calculations of probability in physics. The Monte-Carlo method is also used
in cases when it is known at what interval the variable values can be, but they
cannot be predicted for a definite moment. The method returns the distribution of
probability which shows the forecast of which each value of faction can attain.
This method works precisely only for a vast market, which would mean all Riga’s
schools or all Latvia’s schools.

In order to evaluate the costs of the implementation of open source software
(OSS), Monte-Carlo computer simulations were carried out, making use of the
program Crystal Ball 7.2 Professional (www.crystalball.com, 21.01.2007). The
author offers the following theoretically potential models for the implementation
of OSS in schools of Latvia (Gorbans, 2007).

e To search for experts, offering them a competitive salary, to organize
courses only in the form of workshops; to install OSS only on newly
bought school computers.

e To raise the efficiency of the present administrators of the ICT computer
nets and teachers by providing courses that make use of the positive
experience of the courses in the LIIS project in Riga municipality and
other local governments; to install OSS only on newly bought school
computers.

e To implement the dual-boot system — the new proprietary closed source
software (CSS) and the latest free open source software (OSS) to be
installed only on newly bought school computers.

e To move completely to OSS in private schools, offices, private companies
both by way of offering a competitive salary of ICT specialists and
providing courses for them.

e To implement the dual-boot system on all school computers.

e To move to OSS on all school computers.

The calculations of models 1, 2 and 3 were performed for one school, taking
into account the fact that there will be two new computer classes arranged with 16
workstation computers in each, as well as one server (the cost refers to February
2007).
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Microsoft Windows Vista and Microsoft Office 2007 are considered to be the
latest CSS, but the new version of Ubuntu Linux (or Mandriva Linux or other
distribution) and OpenOffice.org — the latest OSS. The following positions are
included in the calculations: purchase of the computers and the server, the operating
systems for workstations and the server, bureau software for workstations (the
prices of Microsoft in the calculations are adequate to the prices for educational
institutions), graphical programs, anti-virus software for workstations and the
servers, methodological and teaching materials, training of the users (the pay for
course lecturers and administrators), management of the migration project, the
pay for the administration.

The most probable values were found for the expenditure positions with the
help of the program Crystal Ball. A scenario was drawn up for six years, the first
three years being the introduction stage, but the remaining three years — a stage of
normal use. Inflation of computer engineering was also taken into consideration.

The computer simulation of Model 2 gives the best financial result, the
implementation costs of OSS are lower than the implementation costs of CSS.
All in all, the costs of Model 2 are approximately two times lower than the costs
of Model 1.There is an 80% probability that Ls 5.2 million will suffice for the
implementation of OSS in all 150 schools of Riga according to Model 2, but there
is only 1.4% probability that the same sum will suffice for the implementation
of the latest Microsoft software. The most probable difference of costs of 150
schools in Riga is at least Ls 1 million (see the comparison of costs in Figures 3
and 4).
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and CSS/Microsoft (red) in the first 3 years (Model 2)
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Figure 4. Expenditure on the implementation of the latest free OSS (blue)
and CSS/Microsoft (red) in the 4—6 year of use (Model 2)

Managing such a migration project, one should take into account that the most
sensitive and expensive positions are the courses for teachers of IT and network
administrators, MS Office 2007, MS Windows Vista licences, as well as server
hardware, courses for teachers of other subjects, preparation of methodological
materials, and purchase of the latest versions of computers and additional
feeware.

The computer simulation of Model 3 (implementation of the dual-boot system
only on newly bought school computers) makes it clear that the implementation
of the dual-boot system is the most expensive option. Financially, Model 2 is the
most advantageous; however, the pedagogically most advantageous Model 3 of
the highest quality is the most expensive. This is another option for the school
managers to consider (Gorbans, 2007).

2.6 International Comparative Studies of ICT in Schools in
Europe and the World

2.6.1 The Correlation of IEA SITES 2003 Research Data with the
Implementation of OSS in Different Countries

At this stage of the research, APP news and the novelties in the sub-section
News about OSS-related government activities in Europe and abroad of the
European Commission IDABC portal section Open Source Observatory were
studied (IDABC OSO, 2007 — http://ec.europa/idbc/chapter/452, 10.03.2007).
The news about the period from September 1, 2003, to August 15, 2007, were
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grouped according to the countries and the importance of the news. Then followed
comparison of the news of the EU countries on important APP events with the
research data of IEA SITES (Kozma a.o., 2002).

Both parts of the research employ data only about 13 EU countries because
such was the number of countries participating from IEA SITES (APP events are
registered in almost all EU countries), see Table 2.

As the correlation calculations show, the better arranged and more clearly
defined the ICT national policy is, both on the school and state level, the more
regions and state institutions have already migrated to OSS (Pierson correlation
quotient among OSS news items on school ICT policy is the highest: 0.47, on the
ICT policy of the countries — 0.17, but on the education policy of the countries
there is a negative quotient: - 23; Spierman’s correlation, accordingly, is 0.28,
0.27 and 0.00).

Table 2
APP news of the EU and data of IEA SITES research
Country News Points SITES gchool SITES Stqte Education | SITES 4Stat§ ICT
items ICT policy, % policy, % Policy, %

France 67 145 66.7 83.3 100
Germany 51 104 75 333 75

The UK 50 90 100 100 100
Italy 29 56 75 75 100
Spain 31 55 85.7 85.7
The Netherlands 29 53 66.7 22.2 67.7
Denmark 10 31 100 100 100
Finland 7 22 14.3 14,3 85.7
The Czech Republic | 6 19 429 71.4
Lithuania 3 4 100 75 75

Slovakia 2 4 16.7 16.7 50

Portugal 3 3 25 100 100
Latvia 1 1 33.3 66.7

One of the approaches of education management is based on the point of
view that all the problems cannot be solved with a chaotic capitalistic private
initiative; the role of the state ICT policy indirectly shows the favourable influence
of the state support, at least at the beginning. The state education policy is of less
importance if schools are able to develop their own education policy. Another
approach is to facilitate further decentralization and reliance on local initiative
based on the independence of schools and the great role of school ICT policy in
the the school’s life.
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2.6.2 OECD PISA Research Data Correlation with the Activities of
Implementation of OSS in the Countries

Data from OECD PISA 20002 research were used, the file of pupils answers
and file of school answers. In the pupils’ file, two indexes per country were
applied: use of computers and access to computers. Both indexes correlate to
Pierson’s correlation quotient 0.70 and credulity 99%, therefore they are joined
in the “COMP factor”. The correlation of this factor to OSS news items is with
Spierman’s correlation quotient 0.25 (the coherence determination quotient
is 0.11). Indexes connected with ICT were chosen from the school answer file
and the factor “PERCOMP” was created that characterizes computer security
(access to the computer at school and at home, frequency of use). The factor has
negative correlation to OSS news items, Pierson’s correlation quotient is - 35, but
Spierman’s: - 0.24. Thus, financial difficulties in the year 2000 made the school
managers opt for OSS and free software.
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Figure 5. OECD PISA 2006 software usage correlation (horizontal) with OSS
introduction points (vertical) in EU countries (data to 03.02.2008),
determination quotient 0.337

From OECD PISA 2003 data of pupils answers, ICT complex indexes were
also taken and from them the “ICT factor” was created. Comparing the results of
OSS activities with other news items, it is evident that Pierson’s correlation quotient
was 0.40. The results of Latvia among the EU countries which participated in
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PISA were the lowest both in the ICT skills and in activities of introducing OSS.
The author thinks that it can be explained with the help of SITES 2003 research
which showed that Latvia’s education policy and school ICT policy in 2003 were
below the mean level of order and clarity. From the pupils answers of OECD
PISA 2006 data all the 32 indexes characterising ICT were taken. The author of
the research created complex indexes based on these data, which characterized
the frequency of ICT use and the pupils’ self-appraisal. As seen in Figure 5, there
are more OSS activities in countries with greater pupils’ achievements in using
software.

The results of OECD 2006 research show, however, that the achievements
in ICT use of 15-16 year old pupils from Latvia is above the average (in 2000
and 2003 it was under average), and the use of computers and internet has lately
grown, being the fastest growth of the EU countries; in the last few years it has
reached the mean EU level. It testifies to the fact that large ICT projects in Latvia
could be carried out, for example, the development of e-studies. Countries with
similar results to Latvia use OSS more intensively; it is another argument in favour
of extensive implementation of OSS (choosing either Model 2 or Model 3).

2.7 E-Training and E-Studies

The alternative e-study and e-training operating systems are MOODLE,
BlackBoard, WebCT, Lotus Notes and Panel Discussion, Sakai, Classfronter,
Edu2.0, D2L8, eCollege, ATutor, Scholar360, TeleTOP, ANGEL Learning a.o., all
in all, more than 100 platforms. The use of MOODLE is at present an optimal
solution (Idaho State University, 2007) and at present the system is used by more
than 30 000 registered servers in 175 countries.

WebCT study conducting system at the Faculty of Education and Psychology,
University of Latvia, was first used in 2002 by making use of the centralized
University WebCT server. Since February 2007, the faculty has its own MOODLE
server (www.eduinf-lu.lv, 12.03.2008), its technical implementation was carried
out by the author of the paper. MOODLE server is not only used as a support of
study courses but also for exchange of materials and projects of doctoral courses
and research. In spring 2008, there were 290 active users of the server and 43
courses, out of them 18 active courses, others are in the stage of preparation.

The author of this promotion paper has taken part in ESF project as lecturer
in teacher training courses at Bauska Secondary School No. 1. A year after the
courses, over ten teachers continue to use MOODLE in their everyday work. That
is a positive result of e-learning approbation in the schools of Latvia.
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2.8 Multipolar Many-Levelled ICT Society

This notion was introduced by the author.

A multipolar many-levelled ICT society is a society of knowledge economy
whose ICT infrastructure is developed by joining complimentary software
and hardware of different kinds, by developing service nets according to the
interests of individuals, social groups and the society in general.

In such kind of society, CSS e.g. Microsoft, Adobe a.o. software, and OSS
freeware e.g. Linux, OpenOffice.org, 32-bit and 64-bit computers and software,
Web 2.0 and 1.0, different social networks, e-goverment projects exist together
and supplement one another, thus developing deep ICT integration in the society
with the emphasis on integration in education. Multipolarity in the segment of
operating systems means migrating from Microsoft Windows uni-polarity to
a more balanced and safer model which uses at least two operating systems:
Microsoft Windows and Linux, probably also Apple Mac OS. Multi-polarity calls
for a large-scale OSS implementation.

A many-levelled ICT society means focusing attention on all the most
important groups of people and spheres of social activities, as well as the tasks to
be formulated. The main idea is a complimentary co-existence of different kinds
of software.
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Conclusions

All the tasks set in the promotion paper have been completed, all the
seven theses have proved novel and true, and ready for the defence. Theses
1, 2, 6, 7 refer directly to education management, but theses 3, 4 and 5 are
discoveries in themselves and simultaneously the foundation of theses 2 and 7.
All the conclusions and theses refer to Latvia.

Below are given the most essential arguments and conslusions and their

corresponding thesis.

o As aresult of the rapid ICT progress, the schools are in danger of lagging
behind the society. The analysis of IEA SITES research shows that in
Latvia, the proportion of computer use in lessons of subjects other than
informatics is low.

e (lassical pedagogical and psychological conceptions do not emphasize
the use of ICT in the study process. They are included in the study
process as ordinary teaching aids, but it is necessary to work out new
methodologies and theories in the next stage.

e Technologies have changed their form, the way the society obtain
information, communicate, select and acquire knowledge, the number of
internet users has reached a billion; hence, the most important expression
of the ICT component of learning is e-studies, i.e., the merging of learning
and the internet.

e The point of view of critics on the use of ICT in education is interesting as
a warning of probable errors. This opinion is held by minority; however,
we have to strive to prepare pupils for a meaningful life full of activities
on the basis of moral values both in the real and virtual life.

e Management and organizational improvements must be carried out before
introducing technological novelties. Alongside with the internet becoming
Web 2.0 environment, not only education and the way of acquiring
knowledge changes, but also business and education management
methods, as far as introducing the term ‘Management 2.0’ (See Ch. 1, 2,
3, and Part 10.3)

Thus, it can be considered that Thesis 1 for the defence has been proved:
changing from the society and the pupil who are taught to the society that
learns, the choices are to be based on the integration of the future digital decade
ICT into the study process, so that the school changes as much as possible
in accordance with the present and future changes of ICT in society, with
new management methods, updated methodology and knowledge economy
visions — at present it is the most urgent task of education management.
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Implementation of OSS in Latvia’s schools and offices, according to the
author’s calculations and use of Monte-Carlo simulations, is economically
advantageous in a period of 6 years with 98% probability.

During the transition period (years 1-3), expenses on OSS may be
bigger or smaller than on CSS, it depends on the chosen model; this fact
differs form the facts in the EU’s investigations because the pay of ICT
specialists in Latvia is smaller.

During the exploitation period (years 4-5), OSS/FLOSS expenses at
school will be smaller than CSS with more than 99% probably; it can
be asserted that throughout all the 6 years, OSS/FLOSS will always cost
less than CSS and feeware.

Only 9% of respondents have not used software without licence, the
proportion of users of such software mainly refers to home users —
approximately 70%.

OSS projects can bring more profit to companies than the traditional CSS
projects because the results of the work of the OSS community, which
are free of charge, can be employed in OSS projects. OSS could give
Latvia greater added turnover with relatively small investment in the
local ICT companies. OSS introduction would stimulate ICT industry, as
well as the country’s safety and foreign monopolies. An optimal solution
is to develop a multipolar ICT policy (see Ch. 7 and 10 of the promotion

paper).

Thus, it can be considered that Thesis 2 for the defence has been proved:
extensive introduction of OSS (Linux, OpenOffice.org, MOODLE, etc) in
Latvia’s schools has a positive economic, strategic and pedagogical basis.

According to the author’s research, approximately 2/3 of the respondents
(67%) support the implementation of OSS (including Linux) in the study
process. However, only 9% of the respondents use Linux themselves.
Approximately 1/2 of the respondents are for dual-boot systems in
schools. This way, MS Windows is retained and Linux or other OSS are
introduced at the same time.

The overwhelming majority of the respondents are ready to master a new
operating system: Linux — about 40%, MS Windows Vista — 13%, only
12% would not like to master a new OS; 88% point out that there is not
enough information about Linux.

After being asked indirect questions, 48% of the respondents were quite
affirmative about introducing OSS, but 38% wanted to keep to Microsoft
software. The conclusion can be drawn that Microsoft does not have such
great support as could be judged by its distribution.
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e The reason for the choice is given: “MS Windows is the only system I can
work with” — 72%, “It has the best help files” — 49%, “It is the safest” —
22%. It means that safety is not the main reason for buying Microsoft.

e Approximately 2/3 of teachers do not want to master or learn new OS,
4/5 of teachers are for teaching Linux and other OSS to pupils.

e The function of usefulness U of the operating system based on entropy
calculations of both respondent groups (supporters of CSS and OSS) was
almost equal in both groups. It means that if voting took place, whether
Linux would win or not depends on contingency, marketing, advertising.
Thus, the implementation of Linux in schools would be possible if it
received state support (See Ch. 6 of the promotion paper).

Thus, Thesis 3 for the defence has been proved: the population of Latvia,
by attitude, is ready for the implementation of OSS; however, it is not mature
for it yet from the practical point of view. OSS implementation is possible,
but it needs state support.

e  Those respondents who consider themselves to be ICT specialists expressed

a larger support for OSS than ordinary computer users.

e The supporters of Linux have more knowledge about Linux than other

respondents, they are not disillusioned with it.

e Ordinary computer users are more for Microsoft Windows, but computer

specialists — for Linux. It is individual in each case (see 6.2.4., 6.3.3. of
the promotion paper).

Thus, it can be considered that Thesis 4 for the defence has been proved:
among ICT specialists, the choice of the operating system and the office
software depends on the respondents knowledge of ICT; among non-
specialists, the choice depends on advertising and on what the others use.

o  The author’s research shows that the deeper is the respondent’s knowledge

about Linux, the more convinced he/she is of the necessity to implement
OSS and Linux.

e The respondent’s level of the knowledge of MS Microsoft was of no
statistic importance (see 6.2.4. of the full version of the promotion
paper).

Thus, Thesis 5 for the defence has been proved: there is a correlation between
the level of knowledge of OSS and the necessity of their implementation: the
deeper is the level of knowledge, the more convinced the respondents are
about the necessity of OSS implementation.

e According to the analysis of OECT PISA and IEA SITES data on ICT

indicators, transition to OSS was acute for EU countries with a poor ICT
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basis in 2000, but in 2003 and 2006 it was more acute for countries with
a better developed ICT basis and more thoughtful education policy and
ICT policy.

OECD PISA ICT indicator analysis shows that the pupils’ ICT skills
depend neither on the use of OSS nor on the use of CSS type of software.
According to SITES research of IDABC OSS news analysis, in the
implementation of OSS, the particular school’s ICT policy and the
particular state’s ICT policy plays the greatest role, but the state’s
education policy is not of such importance if the school can develop its
own policy (see Ch. 8 of the promotion paper).

Thus, Thesis 6 for the defence has been proved: the EU countries with a
better arranged and defined ICT national policy both at school and state
level, as well as with a better ICT basis more turn to popularising OSS, and
they have more regional and state institutions that use software of various
kinds or have already moved to OSS.

One of the ways to e-studies is the learning management system
MOODLE, which is a solution of OSS and Web 2.0 type. It is desirable
to develop a regional or state level MOODLE server. The research data
show that the implementation of MOODLE learning management system
in school education process in Latvia is rather possible.

Besides the e-study systems, an innovative and collectively developed
collaborative software is Wiki. It is possible to use it for the development
of school materials, including online books, that are frequently updated
(see Ch. 9 of the promotion paper).

It can be considered that Thesis 7 for the defence has been proved: it is
quite possible and useful to introduce Web 2.0 solutions in schools of Latvia,
including elements of e-studies, choosing the learning management system
MOODLE for the platform of OSS.

The Main Options and Challenges Facing the Education System of Latvia

1.

A thorough integration of ICT in education or continuation of the
processes of change by laying emphasis only on humanitarian issues,
simplification of the study programs, group work, etc.

The choice of e-study model and platform, their introduction (MOODLE
or Web CT, or Microsoft Share Point, a.0.).

The choice of school computer software and hardware, building on the
future vision — 64-bit OS, Linux 64-bit — Ubuntu, Debian, RedHat, a.o.
Development of online resources.

Inclusion of ICT in the content of all school subjects.
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The development of the strategy of further ICT education of teachers,
with the stress on ICT introduction in various subjects, maintenance of
OSS and computer systems.

The development of a multi-polar ICT society.
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