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ANOTACIJA

Si pétijuma laika tika izstradats riks pedagogu pedagogiski-digitalas
kompetences (PDK) pilnveides nepiecieSamibu noteik$anai. Riks tika izmantots,
lai noteiktu pedagogu vajadzibas un intereses tehnologijam bagatinatas
maciSanas isteno$ana. Balstoties uz ieglitajam atzinam, tika izstradats macibu
saturs un izvéléta atbilstosa macibu forma. Dalibniekiem bija jaiesaistas
sinhronas tie$saistes sanaksmes, jamacas patstavigi atbilsto$i pasu izvirzitajiem
individualajiem macibu meérkiem, ka ari, izmantojot piedavatos atbalsta
materialus, jasadarbojas macibu atbalsta grupas un jaizmanto apgitas zinasanas
un prasmes praksé ar skoléniem vai kolégiem gada lidz divu gadu garuma.
Macibu saturs tika aprobéts cetras atseviskas dalibnieku kohortas iesaistot
kopuma 1347 pedagogus (katra kohorta 173-501 dalibnieks), veicot nelielas
korekcijas katraa nakamajaja. Izvértéjums par dalibnieku maci$anas pieredzi
tika veikts, izmantojot dalibnieku macibu pieredzes izvértéjuma anketas,
refleksijas formas, ka ari dalibnieku ieguldijumu citas kopigajas virtualas macibu
vides aktivitatés. Tie$saistes maciSanas komponentu efektivitate tika meérita,
pamatojoties uz dalibnieku sniegto atgriezenisko saiti, ka ari to, ka dalibnieki
gltas zinasanas un prasmes ieviesa praksé. Pamatojoties uz iegitajiem datiem,
tiek piedavats funkcionalais modelis tie$saistes maciSanas organizésanai, lai
uzlabotu pedagogu PDK.

Atslegas vardi: pedagogiski-digitala kompetence, fukcionalais modelis macibam
tiessaisté, profesionala pilnveide tiessaisté, kompetencu pilnveide tie$saisté,
praksé balstita maciSanas tieSsaisté, sadarbiba balstita maciSanas tieSsaisté,
pieredzé balstita maciSanas tie$saisté.
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IEVADS

Pétijuma pamatojums

Pédéjos gados tehnologiju izmanto$ana izglitiba ir kluvusi arvien nozimi-
gaka. Pedagogiem ir butiski izvértét un pilnveidot vinu pedagogiski-digitalo
kompetenci (PDK), lai veicinatu digitalo risinajumu (DR) lietderigu izmanto-
$anu, vadot macibu darbu. Macisanas organizé$ana tiessaisté, kas pedéjos gados
klast arvien popularaka, vél vairak uzsver nepiecie$amibu izvértét pedagogu
PDK. Ties$saistes macisanas vide prasa tadas macibu pieejas, kas aktivi iesaista
izglitojamos, veicina pasvaditu maciSanos, ka arl sekmé sadarbibas cela veidotas
zina$anas. Saja konteksta nozimigas ir vairakas macibu teorijas.

Konstruktivisms, ka to formuléjis Piazé (Piaget, 1950), uzskata macisanos
par individualu pieredzi un uzsver individualo macibu meérku un pasvaditas
macisanas nozimigumu. Socialais konstruktivisms, ko ierosinajis Vigotskis
(Vygotsky, 1978), akcenté maci$anas sadarbibas raksturu, tuvakas attistibas
pakapes ideju, ka ari vadibas un sadarbibas nozimi macibas. Savukart konekti-
visms, ko ieviesa Simenss (Siemens, 2004), koncentréjas uz macibu tiklojumiem,
sadarbibas cela raditam zinaganam un spé&ju veidot un izmantot $adus tikloju-
mus. Tas uzsver DR nozimi zinasanu izplati$ana. Papildu tam, pieredzé balstita
macisanas, ka to aprakstijis Kolbs (Kolb, 1984), akcenté praktiskas darbibas un
aktivas lidzdalibas nozimi macibas.

Izstradajot tie$saistes kursus, ir butiski nemt véra ari tadas macibu pieejas,
kas piemeérotas tiessaistes videi. Efektiva kursu strukturésana prasa rapigu pla-
nosanu un atbilstosu DR izveéli, kas vislabak atbilst planotajiem macibu rezulta-
tiem un dalibniekiem. Dazadi DR veidi, pieméram, macibu parvaldibas sistémas
(LMS), multimediju riki un komunikacijas platformas, var uzlabot tie$saistes
macisanas pieredzi.

Pétijjuma tika izmantots lidzdalibas darbibas pétijums (LDP) dizains, lai
izpétitu pedagogu PDK pilnveidi tie§saistes macisanas pieredzes laika un iz-
veidotu funkcionalu modeli profesionalas pilnveides aktivitasu isteno$anai
tiessaisté. Sis dizains lava organizét plaga méroga macibu pasakumu, kura peda-
gogi pilnveidoja savu PDK un regulari reflektéja par macibu pieredzi. Pétijjuma
merkis bija iegiit empiriskus pieradijumus par $§is macibu pieredzes ietekmi uz
dalibnieku PDK un lidz ar to ari par piedavata funkcionala modela pamatotibu
PDK pilnveidosanai tie$saisté. Pétijums sniedz vértigas atzinas par pedagogu
digitalas kompetences pilnveido$anu un tie$saistes maciSanas un maci$anas
prakses uzlabo$anu.



Problemas konteksts un pétijjuma nozimigums

Macibu organizéSana tieSsaisté pédéjos gados kluvusi arvien aktualaka,
un Covid-19 pandémijas laika ta bija neaizstajama (Agopian, 2022; Darling-
Hammond & Hyler, 2020; OECD, 2020; Rubene, Daniela, Radolfa u.c., 2021).
Si salidzinosi jauna macibu forma turpina attistities, un tas potencials paplasi-
nas lidz ar tehnologiju progresu, kas ievie$ jaunus un inovativus DR (UNESCO,
2023). Lai organizétu ar tehnologijam bagatinatu macisanos (TBM) un sekotu
lidzi §im parmainam, pedagogiem nepiecieSamas ne tikai pedagogiskas, bet
arl digitalas prasmes (Ghomi & Redecker, 2019). Turklat spé&ja apvienot pe-
dagogisko un digitalo kompetenci ir svariga, lai nodroginatu kvalitativu TBM
(Boettcher & Conrad, 2021; From, 2017; Lemov, 2020; Mishra & Koehler, 2006;
Voogt u.c., 2013). Lai pilnveidotu PDK, pedagogiem nepiecie§ama praktiska, uz
darbibu balstita pieredze ar DR, ka ari demonstréjumi to efektivai izmantosanai
macibas (Ghomi & Redecker, 2019; Rokenes & Krumsvik, 2014). DR pieejamiba
batiski paplasinajusi iespéjas macibam, sadarbibai un tiklo§anas organizésanai
tiessaisté. Tadi DR ka macibu parvaldibas sistémas (LMS), videokonferencu
riki, sadarbibas platformas un socialie tikli lauj veidot daudzpusigas, interakti-
vas macibu pieredzes. Pedagogiem So riku parvaldi$ana ir batiska ne tikai, lai
pilnveidotu savu digitalo kompetenci, bet ari lai demonstrétu efektivas digitalas
prakses saviem skoléniem un pilnveidotu ari vinu digitalo kompetenci (Balyer &
Oz, 2018; OECD, 2019a; Redecker, 2017; Rubene, Daniela, Sarva u.c., 2021;
UNESCO, 2023).

Profesionala pilnveide tie$saisté spéj sekmét pedagogu PDK attistibu, tiesi
pielietojot DR praksé. Turklat ta ir iespéja modelét DR izmanto$anu macibas.
Sada pieeja ne tikai demonstré labas prakses piemérus, bet ari iedrosina pe-
dagogus atkartot $is stratégijas savas klasés, veicinot dzilaku izpratni par pe-
dagogiskajam DR izmanto$anas iespéjam un parejot no visparigam digitalajam
prasmém uz PDK - spéju pardomati un radosi integrét tehnologijas maciSana
(Fernandez-Batanero u.c., 2022; Ghomi & Redecker, 2019; Mishra u.c., 2007;
Rokenes & Krumsvik, 2014). Sis pétijums koncentréjas uz praksé balstitu ilgter-
mina pieeju macities tie$saisté, kas nem véra pedagogu intereses un vajadzibas.
Pétijuma galvena uzmaniba pievérsta macibu kopienas veidosanai, kur pedagogi
sadarbojas, eksperimenté ar tehnologijam un reflekté par savu pieredzi. Sada
pieeja atbalsta dalibnieku dubulto lomu - ka macibu dalibniekiem un poten-
cialiem mentoriem -,izmantojot vinu motivaciju pilnveidoties un veicinat citu
profesionalo izaugsmi. Pétijums uzsver ari ilgtermina iesaistes nozimi. Lai gan
daudzos pétjjumos tiek analizétas istermina intervences, ir maz pétijumu, kas
vértétu ilgstosas tieSsaistes macisanas pieredzes ietekmi. Laika gaitd analizgjot
dazadu faktoru mijiedarbibu, $is pétijums tiecas konceptualizét holistisku pieeju
pedagogu PDK pilnveidei.



Lai ari plasi pétiti atseviski tieSsaistes maci$anas elementi, joprojam trikst
visaptveros$as teorijas, kas apvienotu konstruktivismu, socialo konstruktivismu,
konektivismu, pieredzé balstitas maci$anas teoriju un pieauguso izglitibas prin-
cipus. Si plaisa ipasi ir izteikta pedagogu profesionalas pilnveides joma. Daudzas
eso$as programmas koncentréjas uz atseviskam prasmém vai istermina aktivi-
tatém, sniedzot tikai nelielu ieskatu ilgtermina prasmju apguves, pielietoSanas
un transformacijas procesos. Pétijums tiecas aizpildit So plaisu, izzinot dazadu
maci$anas pieredzes elementu ilgsto$u apvienojumu saliedéta, praksé balstita
modeli. Pétjjums sniedz ieguldijumu gan teorija, gan praksé. Tas tiecas padzili-
nat izpratni par to, ka veidot efektivas, ilgtermina tie§saistes macisanas pieredzes
pieaugusajiem, ipasi pedagogiem. Rezultatiem ir nozime profesionalas piln-
veides programmu, izglitibas politikas un plasakas tiessaistes izglitibas jomas
attistiba. Koncentréjoties uz PDK, pétijums risina aktualu izglitibas vajadzibu -
nodrosinat, lai pedagogi butu gatavi atbalstit skolénus, gatavojoties dzivei, kur
DR izmantosana ir ikdiena.

Darba izklasts

Merkis: konceptualizét pedagogu pedagogiski-digitalas kompetences (PDK)
pilnveidi tie$saistes maci$anas procesa.

Pétijuma jautajums: ka buatu jaorganizé tie§saistes macisanas, lai veicinatu
pedagogu PDK pilnveidi, un ka $is process konceptualizéjams funkcionala mo-
dela forma?

Konteksts: pedagogu tiesaistes maciSanas.

Pétijuma prieksmets: PDK pilnveide tie$saistes maci$anas procesa.

Petijuma uzdevumi:

1. veikt zinatniskas literataras analizi par PDK mériSanu, pilnveidi un ties-

saistes maci$anos;

2. izstradat pétijuma dizainu;

3. izstradat un aprobét instrumentu pedagogu PDK pilnveides vajadzibu

meériSanai;

4. noteikt pétijuma dalibnieku PDK pilnveides nepiecie$amibas;

5. izveidot un istenot tiessaistes maciSanas kursu pedagogu PDK pilnvei-

dei;

6. veikt empirisku pétijumu par PDK pilnveidi tie$saistes maci$anas laika;

7. konceptualizét iegutas zinasanas un izveidot funkcionalu modeli

pedagogu PDK pilnveidei tiessaiste.

Pétijuma metodologija:

1. Teorétiska metode: veikta zinatniskas literataras analize par PDK meéri-

$anas, pilnveides un tie$saistes macisanas aspektiem.

2. Empiriskas metodes: pétijuma izmantots lidzdalibas darbibas pétijuma

dizains. Datu ieguvei pielietota jaukta pieeja: pasnovertéjuma



instruments PDK pilnveides vajadzibu noteik$anai; daléji strukture-
tas anketas macibu pieredzes izvértéSanai; dalibnieku praktiska darba
satura analize; ka ari daléji strukturétas anketas pétijuma rezultatu un
secinajumu izvértésanai. Triangulacija tika nodrosinata, kombingjot
kvantitativas un kvalitativas datu vaksanas un analizes pieejas.

Datu apstrades un analizes metodes: kvantitativo un kvalitativo datu
analizei izmantotas programmas Google Sheets un R. Kvalitativo datu
analizei lietota programma nVivo.



1. TEORETISKAIS PAMATOJUMS

1.1. Pedagogu digitalas kompetences pilnveide un mérisana

Pieaugot digitalizacijas procesiem, tostarp izglitibas digitalizacijai, pedagogu
digitalo prasmju pilnveide un ar tehnologijam bagatinatas macisanas (TBM)
organizé$ana ir kluvusi par nepieciesamibu (Ferndndez-Batanero u.c., 2022;
Ghomi & Redecker, 2019; Instefjord & Munthe, 2017; Krumsvik, 2014; OECD,
2019, 2020; Rubene, Daniela, Sarva u.c., 2021). Nemot véra nepartrauktu tehno-
logiju attistibu un arvien plasaku izpratni par maci$anas procesiem, kuros tiek
izmantotas tehnologijas, pedagogiem nepiecie$amas ilgtermina un plasa méroga
profesionalas pilnveides iespéjas (Darling-Hammond & Hyler, 2020; Falloon,
2020; Fernandez-Batanero u.c., 2022; Kauléns & Sarva, 2023; Krumsvik, 2014).

Turpinas diskusijas par to, kadas digitalas prasmes pedagogiem bitu jaap-
gust, kada apjoma un ar kadam metodém, lai vini spétu veiksmigi organizét
TBM, ka ari par to, ka iespéjams mérit $adus macibu pieredzes rezultatus un efek-
tivitati (Darling-Hammond u.c., 2017; Falloon, 2020; Fernandez-Batanero u.c.,
2022; Ghomi & Redecker, 2019; Instefjord & Munthe, 2017; Krumsvik, 2014;
McGarr & Gavaldon, 2018; Purina-Bieza, 2021). Turpmakajas nodalas $ie divi
jautajumi tiks aplakoti detalizétak.

1.1.1. Digitalas kompetences pilnveide pedagogiem

Digitala kompetence ir kluvusi par batisku priek§noteikumu pedagogiem,
lai efektivi orientétos nepartraukti mainigaja DR iespéju vidé. Lai nodro$inatu
pilnvértigu TBM, pedagogiem jabut nepiecie$amajai digitalajai kompeten-
cei tehnologiju integré$anai sava macibu praksé (Ghomi & Redecker, 2019;
Mishra & Koehler, 2006). Pedagogiem nepieciesams stabils tehnisko prasmju
pamats, kas Jauj efektivi izmantot DR un platformas. Tas ietver prasmi darbo-
ties ar operétajsisttmam, programmatiras lietojumprogrammam, multimediju
veido$anu, datu parvaldibu un tiessaistes sazinu (Krumsvik, 2014; Mishra &
Koehler, 2006). Profesionalas pilnveides programmas, kas ietver praktisku DR
pielietojumu, ievérojami sekmé pedagogu tehnisko prasmju pilnveidi (Darling-
Hammond u.c., 2017; Gudmundsdottir & Hatlevik, 2018; Instefjord & Munthe,
2017).

Tomeér pedagogu digitala kompetence ietver ari pedagogiskas zinasanas,
kas nepiecieSamas TBM planosanai, istenosanai un izvértésanai. Pedagogiem
japrot atlasit atbilstosus DR, ieklaut tos macibu satura plano$ana un izmantot,
lai atbalstitu daudzveidigas izglitojamo vajadzibas (Krumsvik, 2014; Mishra &



Koehler, 2006; Ottestad u.c., 2014). Pétijumi liecina, ka profesionalas macisanas
kopienas, kolégu sadarbiba un mentoringa programmas veicina pedagogu peda-
gogisko zinasanu paplasinasanu digitalo tehnologiju integracijas joma (Darling-
Hammond u.c., 2017; Diaz Pareja u.c., 2018; Kauléns & Sarva, 2023; McGarr &
Gavaldon, 2018; Ureta u.c., 2022).

Digitala pratiba ietver spéju kritiski un efektivi izvértét un izmantot digitalo
informaciju. Pedagogiem japrot noteikt tie§saistes resursu ticamibu, veicinat at-
bildigu digitalo pilsonibu un attistit skolénu informacijpratibas prasmes (Ribble,
2015; Vuorikari u.c., 2022). Macibu programmas, kas akcenté informacijpratibu,
digitalo étiku un medijpratibu, var atbalstit pedagogu digitalas pratibas pilnveidi
(Falloon, 2020; Ottestad u.c., 2014; Rokenes & Krumsvik, 2014). Pozitiva at-
tieksme pret tehnologijam un to potencialu izglitibas transformacija ir vél viens
batisks digitalas kompetences aspekts. Pedagogiem jaspéj pienemt inovacijas,
pielagoties parmainam un uzturét izaugsmes domasanu, integréjot tehnologi-
jas macibu praksé. Vairaki pétnieki uzsver $o aspektu ka kritisku nepieciesa-
mibu, kas nosaka profesionalas pilnveides programmu sekmigumu PDK joma
(Acker u.c., 2013; Davis, 1985; Kreijns u.c., 2013; Nyikes, 2018; Stemberger &
Konrad, 2021; Zaineldeen u.c., 2020). Tapat ari atbalsto$as un uz riska uznem-
$anos vérstas kultiiras veido$ana izglitibas iestadés, ka ari vadibas atbalsts var
veicinat pozitivu attieksmi un digitalas kompetences pilnveidi pedagogiem
(Darling-Hammond & Hyler, 2020; Ottestad, 2008; Rokenes & Krumsvik, 2014).

Nepartraukta profesionala pilnveide ir batiska pedagogu digitalas kom-
petences uzlabo$ana. Izglitibas jestadém janodrosina strukturétas un ilgstosas
macibu iespéjas, kas atbilst pedagogu vajadzibam, nemot véra dazadus prasmju
limenus un macisanas stilus. Efektivas profesionalas pilnveides iniciativas ie-
tver seminaru, tie$saistes kursu, konferenc¢u, vebinaru un profesionalas prak-
ses kopienu kombinaciju (Darling-Hammond u.c., 2017; Ghomi & Redecker,
2019; Pettersson, 2018; Rokenes & Krumsvik, 2014). Papildu tam sadarbiba
basltita maci$anas un tikloSanas iespé&jas butiski veicina pedagogu digitalas
kompetences pilnveidi. Daliba profesionalas prakses kopienas lauj pedagogiem
dalities pieredzé, apmainities idejam un macities no citu kolégu pieredzes.
Sadarbibas projekti, starpdisciplinaras iniciativas un partneriba ar tehnologiju
ekspertiem vai nozares profesionaliem var sniegt nozimigas pilnveides iespé-
jas (Diaz Pareja u.c., 2018; McGarr & Gavaldon, 2018; Rekenes & Krumsvik,
2014; Ureta u.c., 2022). Tapat mentoringa un koudinga programmu izveide var
nodrosinat individualizétu atbalstu pedagogu digitalas kompetences pilnveidei.
Pieredzéjusi pedagogi vai tehnologiju specialisti var sniegt atbalstu kolégiem
specifisku digitalo prasmju, pedagogisko pieeju un domasanas mainas pilnveidé.
Mentoringa attiecibas sekmé personalizétu maci$anos un veicina nepartrauktu
digitalas kompetences izaugsmi (Cornelius u.c., 2020; Instefjord & Munthe,
2017; Krumsvik, 2014; Tzavaras & Davalas, 2022; Walters u.c., 2019).
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Digitalo tehnologiju strauja attistiba, tostarp izglitibas joma, ka ari peda-
gogu darba apjoma un sarezgitibas palielina$anas, prasa jaunas pieejas peda-
gogu profesionalajai pilnveidei. Tie$saistes maci$anas var sniegt risinajumus
vajrakiem izaicinajumiem, tostarp laika trikuma mazinasanai, DR atras apgu-
ves nepiecieSsamibai un pieejamam pieredzes apmainas iespéjam nacionala un
starptautiska limeni. Labaka PDK var ari samazinat pretestibu parmainam un
negativu attieksmi pret tehnologijam, nodrosinot jaunas un pozitivas pieredzes
to izmanto$ana macibas, ka ari veicinot atbalstosas un sadarbiba balstitas vides
veidosanu.

1.1.2. Pedagogu digitalas kompetences mérisana

Digitalas kompetences mérisana var buat sarezgits uzdevums tas daudz-
dimensionalas butibas dél. Tomér ir izstradatas vairakas pieejas un ietvari
pedagogu digitalas kompetences izvértésanai (Banwell u.c., 2004; Falloon,
2020; Foulger u.c., 2017; Ghomi & Redecker, 2019; Mishra & Koehler, 2006;
L. Tang u.c., 2022). Pasnovértéjuma riki, tostarp Technology-Enhanced Teaching
Self-Assessment Tool [TET-SAT] (Mentep, 2018), Self-reflection on Effective
Learning by Fostering the use of Innovative Educational technologies [SELFIE]
(Eiropas Komisija, 2017), Digital Literacy Assessment (Northstar, 2023) un
Technology Self-Assessment Tool (Quia, 2023), sniedz pedagogiem iespéju reflek-
tét par savu digitalo kompetenci un izvértét prasmes, zinasanas un attieksmes.
Sie riki parasti ietver aptaujas vai kontrolsarakstus, kas aptver dazadus digitalas
kompetences aspektus, pieméram, tehniskas prasmes, pedagogiskas zinasanas,
digitalo pratibu un domasanas veidu. Pedagogi var izvértét savas eso$as prasmes
un identificét uzlabojamos aspektus. Pasnovértéjuma riki sniedz subjektivu di-
gitalas kompetences mérijumu, tapéc tos vélams izmantot kombinacija ar citam
vérté$anas metodém (Saltos-Rivas u.c., 2021; Sillat u.c., 2021).

Pedagoga prakses un macibu procesa novérojumi var sniegt batisku ieskatu
digitalas kompetences limeni. Apmaciti vérotaji vai kolégi var izvértét pedagogu
tehnologiju izmantojumu macibu procesa, pedagogiskas pieejas un spéju iesais-
tit izglitojamos jégpilnas digitalas macisanas pieredzés. Novérojumi lauj sniegt
vértigu talitéju atgriezenisko saiti un noteikt jomas, kuras nepiecieSama talaka
pilnveide (Allmann & Blank, 2021; Bergdahl, 2023).

Dazos gadijumos pedagogi var izvéléties iegtit aréju sertifikaciju vai kartot
standartizétus testus, lai apliecinatu savu digitilo kompetenci. Sie sertifikati vai
testi parasti vérté noteiktas prasmes vai zina$anas saistiba ar tehnologiju integ-
raciju, digitalo pratibu vai konkrétu programmatiru lietojumiem. Pieméram,
Microsoft Innovative Educator sertifikacija vai International Society for Technology
in Education sertifikacija (ISTE, 2011; Microsoft, 2015).

Pedagogu digitalas kompetences mérisana janem véra vairaki batiski as-
pekti. Vértésanas centra jabut pedagogu spéjai efektivi integrét tehnologijas ma-
cibu praksé, kas ietver prasmes izstradat ar tehnologijam bagatinatas maci$anas
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(TBM) pieredzes, atlasit atbilstosus digitalos rikus un resursus, ka ari pielagot
macibu stratégijas, lai tehnologijas veicinatu izglitojamo macisanas rezultatu
uzlabosanos (Ghomi & Redecker, 2019; Krumsvik, 2014; Pontinen & Réty-
Zaborszky, 2020; Purina-Bieza, 2021). Atskirigiem macibu priek$metiem var
bat nepieciesami dazadi digitalas kompetences limeni un tipi, tapéc vértésana
janem véra macibu priekSmeta specifiskais konteksts. Vérté$anai jaaptver ari pe-
dagogu izpratne par digitalo pilsonibu un tiessaistes drosibu, tostarp zinaganas
par étiskas prakses ievéro$anu digitalaja videé, spéju vadit izglitojamos atbildiga
digitalaja uzvediba un izpratni par tie§saistes riskiem un to mazinasanas straté-
gijam (Ghomi & Redecker, 2019; OECD, 2020). Digitalas kompetences aspektos
ietilpst ari pedagogu spéja sadarboties un piedalities profesionalas maci$anas
kopienas. Vértéjuma janem véra vinu iesaiste tie$saistes sadarbibas tiklojumos,
ieguldijums resursu un ideju apmaina, ka ari spéja sadarboties ar kolégiem un
izglitojamajiem, izmantojot digitalos rikus un platformas (Ghomi & Redecker,
2019; OECD, 2020; Siemens, 2004). Turklat batiski ir izvértét pedagogu doma-
$anas veidu un spéju pielagoties tehnologiju attistibai — vinu gatavibu pienemt
parmainas, atvértibu inovacijam un spéju nepartraukti pilnveidoties un atjauni-
nat digitalo kompetenci (Acker u.c., 2013; Min Gong u.c., 2004; Stemberger &
Konrad, 2021; Zaineldeen u.c., 2020).

Izstradajot vértéSanas pieejas tieSsaistes vidé, pareizi strukturéts pasnoveérte-
jums var bat efektivs instruments pedagogu PDK sakotnéjo pilnveides vajadzibu
izpratnei, ka ari seko$anai izmainam macibu laika (Ghomi & Redecker, 2019;
Poldoja u.c., 2014; Seifert & Feliks, 2019). Kolégu savstarpéjais vértéjums var bat
noderigs gan vértéjamajiem, gan vértétajiem, jo tas veicina refleksiju un uzlabo
pasnovértéjuma precizitati (Amendola & Miceli, 2018; Cleland & Walton, 2012;
Lu & Law, 2012; Seifert & Feliks, 2019; Topping, 2023). Pasnovértéjuma un sav-
starpéja vértéjuma kombinésana ar pasniedzéju vértéjumu un atgriezenisko saiti
vél vairak uzlabo vérté$anas objektivitati (L. Li & Gao, 2016; Suen, 2014; Wen &
Tsai, 2006). Dalibnieku darbu portfolio var palidzét izvértét ne tikai apguto sa-
turu, bet ari to, cik liela méra tas tiek ieviests praksé (Garrett u.c., 2013; Raita u.c.,
2019). Tiessaistes vide piedava daudzveidigus DR informacijas apkopos$anai un
kopigosanai. Macibu vadibas sistémas (LMS), kas integré multimediju rikus un
DR pieredzes un prakses apmainai, ka ari diskusiju iespéjam, var bt efektivs
risindjums atbalsto3as tie$saistes kopienas izveidei. Sada kopiena var sniegt bii-
tisku ieguldijumu pedagogu PDK pilnveidé, jo ipasi tas praktiskaja pielietojuma
(Agopian, 2022; Conrad, 2005; Lai u.c., 2019; Swan, 2002). Visbeidzot, PDK
daudzdimensionala batiba prasa gan atbalstu, gan regularu izvértéjumu digitalo,
pedagogisko un praktisko prasmju attistiSanai, kas nepiecieSamas TBM isteno-
$anai. TieSsaistes vide piedava plasas iespéjas pedagogiem ne vien apgtit ieprieks
atlasitus DR, bet ari pilnveidot prasmes patstavigi meklét un analizét dazadus
risinajumus, kas vislabak atbilst konkrétajam vajadzibam. Patstavibas prasmju
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attistiSana nodro$ina ilgtermina ieguvumus no maciSanas pieredzes pretstata
islaicigam un atri novecojo$am zinasanam par konkrétiem digitalajiem rikiem.

1.2. Macisanas tiessaisté

TieSsaistes maciSanas ir nostiprinajusies ka alternativa klatienes maci-
bam (Dhawan, 2020; Kauléns & Sarva, 2023; Kirtman, 2009; Linde u.c., 2023;
Siemens, 2004). Tas ipasi attiecas uz digitalo prasmju pilnveidi, jo ir ciesi saisti-
tas ar tehnologiju izmanto$anu macibas, laujot dalibniekiem macities no savas
pieredzes (Darling-Hammond & Hyler, 2020; OECD, 2020; Ottestad, 2008). Lai
gan joprojam ir daudz pétamu jautajumu par to, ka tehnologijas ietekmeé maci-
$anos un ka tas iespéjams optimali izmantot, tie$saistes maciSanas pielietojums
pédéjos gados ir batiski pieaudzis. Ipasi strauj§ pieaugums novérojams Covid-19
pandémijas laika, kad ta nereti kluva par vienigo pieejamo izglitibas veidu
(Darling-Hammond & Hyler, 2020; OECD, 2022; Rubene, Daniela, Sarva u.c.,
2021; Schleicher, 2020). Turpmakajas nodalas tiek aplikotas ar tie§saistes maci-
$anos saistitas macisanas teorijas, pieauguso tiessaistes izglitibas ipatnibas, ka ari
pedagogiskas pieejas macibu pieredzes strukturé$anai tieSsaiste.

1.2.1. Macisanas teorijas un to pielietojums, macoties tiessaisté

Nemot véra pareju uz skoléncentrétu, pasvaditu un ar tehnologijam ba-
gatinatu (TBM) pieeju, kas raksturiga tie$saistes macisanas procesam, vairaku
macisanas teoriju izmantojums var but noderigs tie$saistes macisanas pieredzes
strukturé$ana un analizé. Konstruktivisms ir pazistams ar izglitojamo aktivu
iesaisti savas zinasanu bazes veido$ana, tostarp pasvadita maciSanas procesa
(Bruner, 1977; Dewey, 1910; Piaget, 1950). Izglitojama centrétas macianas filo-
zofija ir nozimigs pamats kvalitativas tie§saistes macisanas pieredzes strukture-
$anai (C.-S. Li & Irby, 2008; Martin & Bolliger, 2018). Socialais konstruktivisms,
kas radas dazus gadus veélak, uzsver socialas mijiedarbibas nozimi macisanas
procesa (Vygotsky, 1978). Ta ir neatnemama tiessaistes izglitibas sastavdala, kur
ievérojama dala satura tiek radita, sadarbojoties un daloties ar zinasanam un
pieredzi, ka ari iesaistoties savstarpéjas izvertéSanas aktivitatés (Maddix, 2010;
Swan, 2002). Savukart konektivisms radas krietni vélak ka méginajums izman-
tot tehnologijas tieSsaistes maciSanas veicinaSanai (Siemens, 2004). Lai gan
§1 teorija ir plasi kritizéta (Kop & Adrian, 2008), ta lidz $§im ir ietekmigakais
meéginajums skaidrot atskiribas starp tiesaistes un tradicionalakam macisanas
vidém. Visas tris teorijas akcenté izglitojamo pieredzes nozimi, tomér neviena
no tam nepieskir tik lielu vértibu praktiskai pieredzes pielietosanai un refleksijai
ka macibu procesa sastavdalai, ka to dara pieredzé balstitas maci$anas teorija
(A. Kolb & Kolb, 2005; D. A. Kolb, 1984). Si teorija tiek uzskatita ari par Ipasi
veiksmigu pieeju pieauguso izglitiba (D. A. Kolb, 2014; Lewis & Williams, 1994)
un pédéjos gados arvien biezak tiek integréta tie$saistes macisanas pieredzés.
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1. attéla paraditas $1 pétijuma autora izprastas saiknes starp minétajam macisa-
nas teorijam un to pielietojumu tie$saistes macisanas procesa. Konstruktivisms
veido pamatu izglitojama centrétai pieejai un pasvaditam maciSanas procesam,
kas ir batiski elementi, macoties tie$saisté. Socialais konstruktivisms izriet no
konstruktivisma idejam un izce] socialas mijiedarbibas nozimi macibas. Abas
§is teorijas butiski ietekméjusas konektivisma rasanos ka méginajumu izprast
tiessaistes macisanos. Si pétijuma autors uzskata, ka pieredzé balstita macisa-
nas varétu but nozimigs papildinajums konektivismam, pievienojot praktiskas
pielietosanas dimensiju un tadéjadi sekméjot padzilinatu planota macibu satura
izpéti un izpratni. Tas savukart varétu veicinat jaunas, holistiskakas tiessaistes
maciSanas teorijas raSanos.

Konstruktivisms

!

Socialais Pieredzé balstita
konstruktivisms maciSanas

!

Konektivisms

!

Jauna tieSsaistes ¢ y

maciSanas teorija

1. attels. TieSsaistes macibam butisku maci$anas teoriju saistiba (vizualizacijas ideju
veidojusi darba autore)

1.2.2. Pieauguso macisanas tieSsaisté

Starp pétniekiem turpinas diskusija par to, vai un kada méra pieauguso iz-
glitiba at$kiras no bérnu un pusaudzu izglitibas (Clair, 2002; Darbyshire, 1993;
Kerka, 2002; Merriam & Bierema, 2013). Lai gan viedokli at$kiras, kopuma tiek
uzskatits, ka pieaugusie ir autonomaki un labak vada pasi savu maci$anos, tadé]
nozimiga var but lielakas kontroles pieskirSana par pasu macisanos. Praktiska
nozime un talitéja pielietojamiba ir galvenie pieauguso macisanas aspekti, kas
uzsver redlo dzives situaciju un praktisko aktivitasu nepiecieSamibu macibas
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(Chen et al., 2020; Diep et al., 2021; Makri & Vlachopoulos, 2020; Merriam &
Bierema, 2013).

Konstruktivisms, socialais konstruktivisms, pieredzé balstitas macisa-
nas teorija un konektivisms ciesi saskan ar pieaugus$o maciSanas principiem,
uzsverot aktivu ijesaisti, nozimigumu un iepriek$éjo zinasanu integrésanu.
Konstruktivisms uzsver, ka izglitojamie aktivi veido savu pasaules izpratni,
balstoties uz pieredzi, refleksiju un mijiedarbibu ar vidi. Pieaugusos mudinot
izzinat, uzdot jautajumus un konstruét zinasanas, tiek veicinata dzilaka izpratne
un ilgtermina zinasanu saglabasana; $ie principi ir piemérojami gan klatiené,
gan tiessaisté (Doolittle & Hicks, 2003; Fosnot, 2005; Huang, 2002; Mattar,
2018). Socialais konstruktivisms, kas balstas uz konstruktivisma pamatiem, izce]
socialas un sadarbibas dimensijas nozimi macibu procesa. Atbalsto$as macibu
kopienas veidos$ana (klatiené vai tie$saisté) veicina pieauguso aktivu lidzdalibu
un apgistama satura izzinasanu no dazadiem skatpunktiem (Agopian, 2022;
Hodson & Hodson, 1998; Isaacs, 2013; Powell & Kalina, 2009; Secore, 2017;
Watson, 2001). Pieredzé balstitas maci$anas teorija akcenté konkrétu pieredzu,
reflektivas novérosanas, abstraktas konceptualizacijas un aktivas eksperimenté-
$anas nozimi maci$anas procesa. lesaistot pieaugusos pieredzé balstitas maci-
$anas aktivitatés, tiek demonstréts apgita praktiskais nozimigums un sekméta
dzilaka macibu satura izpratne (Allison & Wurdinger, 2007; Burch et al., 2019;
A. Kolb & Kolb, 2005; D. A. Kolb, 1984; McGlinn, 2003). Konektivisms atzist
tehnologiju un macisanas tiklojuma nozimi misdienu macibu vides veido$ana.
Atbilstosi konektivisma principiem macisanas norisinas tiklojuma, kas sastav no
cilvékiem, resursiem un tehnologiju platformam. Pieaugus$ajiem nepieciesams
apgit prasmes informacijas tiklojuma izmanto$ana, avotu kritiska izvérté$ana
un tehnologiju pielietoSana macibu vajadzibam. Ieklaujot digitalos rikus, tie$-
saistes resursus un socialo mediju platformas macibu procesa, pieaugusajiem
tiek sniegta iespéja klat par pasvaditiem, tiklojuma integrétiem macisanas da-
libniekiem, kas spéj pielagoties strauji mainigajai zinasanu videi (Downes, 2012;
Mattar, 2018; Mutiga, 2023; Siemens, 2004).

Tehnologiju attistiba ir veicinajusi tie§saistes maciSanas plasu izplatibu, ar
kuras palidzibu pieaugusie apgtist jaunas prasmes, iegiist zinaganas un attista
karjeru (Giurgiu, 2017; Hurley, 2022; Panigrahi et al., 2018). Turklat tie$saistes
maci$anas veicina digitalas pratibas un datorprasmju uzlabo$anu, kas ir butiski
misdienu darba tirga (Gudmundsdottir & Hatlevik, 2018; Instefjord & Munthe,
2017; Jones & Czerniewicz, 2010). Lidz ar tehnologiju attistibu arvien paplasinas
dazadu macibu pieredzes formu un pieejamibas iespéjas — asinhronas macibas,
sinhronas macibas un abu kombinacijas, tostarp apvérsta klase, kas pédéja laika
guvusi ievérojamu popularitati (Ginziburg & Sarva, 2023; L. Tang et al., 2022).
Sada daudzveidiba sniedz pieaugusajiem iespéju izvéléties sev piemérotako
macibu veidu. Sinhronas macibas veicina aktivu iesaisti un mazina izolétibas
sajutu, uzlabojot motivaciju un zinasanu saglabasanu pieaugusajiem, kuri censas
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sabalansét vairakas prioritates (Hrastinski, 2008; Lonchamp, 2006; Ramsey
et al., 2022; Shahabadi & Uplane, 2015). Asinhronas macibas sniedz pieaugusa-
jiem iespéju uznemties atbildibu par savu macisanos, dzilak reflektét un pielagot
macibu pieredzi pasu izvirzitajiem mérkiem un interesém (Anastasiades, 2005;
Hrastinski, 2008; Lin & Sun, 2024; Shahabadi & Uplane, 2015; Varkey et al.,
2022). Apvérstas klases modelis balstas uz pieauguso vélmi péc praktiskas, pie-
redzé balstitas maciSanas pieredzes un veicina dzilaku apguta izpratni un pie-
lietojumu. Parejot no pasivas klausi$anas uz aktivu iesaisti, $is modelis veicina
kritiskas domasanas prasmes, sadarbibu un macibu satura apguvi (Halili et al.,
2014; Talbert, 2017; T. Tang et al., 2023).

Papildu sinhronajam, asinhronajam un apvérstas klases pieejam plass citu
tieSsaistes maci$anas formu klasts — sakot ar mikromacibam un multimediju
resursiem lidz spéliskotam simulacijam un virtualas realitates vidém - izmanto
digitalas tehnologijas, lai nodrosinatu interaktivas, personalizétas un imersivas
macibu pieredzes, kas pielagotas pieauguso dazadajam vajadzibam un macisa-
nas stiliem (Greenberg, 2009; Huang, 2002; Isaacs, 2013; Kauléns & Sarva, 2023;
Linde et al., 2023; Shahabadi & Uplane, 2015; Tay et al., 2022; Zhang & West,
2020).

Sagaidams, ka tie$saistes maci$anas nozime turpinas pieaugt (Azorin, 2020;
Balyer & Oz, 2018; Nolen & Koretsky, 2018). Ta ka tiessaistes izglitiba ir salidzi-
nosi jauna macisanas forma, ir batiski pétit un izvértét dazadu macibu metozu
un macibu satura efektivitati, tostarp kompetences, kas tiek attistitas macoties
tieSsaiste.

Tas ipasi svarigi, nemot véra straujo tehnologiju attistibu, tie$saistes akti-
vita§u daudzveidibas pieaugumu, ka ari neseno Covid-19 pandémijas pieredzi
(Balyer & Oz, 2018; OECD, 2019; Rubene, Daniela, Sarva, et al., 2021; UNESCO,
2023). Pieaugus$ajiem macibam tie$saisté ir vairakas prieksrocibas - elastiba,
pieejamiba, plasaka macibu tému izvéle un digitalas pratibas uzlabosana. Tacu
pastav arl ierobezojumi, pieméram, pasmotivacijas nepiecieSamiba, socialas
mijiedarbibas trikums un izaicindgjumi tiem, kam ir ierobeZotas tehnologiskas
prasmes vai piekluve. Lai nodro$inatu dalibniekiem labako iespéjamo tie$sais-
tes maciSanas pieredzi, Sie ierobezojumi ir jarisina. Veiktais pétijums apliko
stratégijas, ka pastiprinat tie$saistes macisanas priek$rocibas un mazinat to
ierobezojumus, veidojot ilgtermina tie§saistes maciSanas pieredzi un izvértéjot
dalibnieku gato $aja procesa, lai atspogulotu pielietoto stratégiju ieguvumus un
trakumus. Turklat tiessaistes vide tiek izmantota ka iespéja pedagogiem iegiit
pieredzi TBM istenosana tieSsaisté, tadéjadi sekméjot vinu PDK pilnveidi.
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2. METODOLOGIJA

2.1. Pétijjuma dizains

Pétijums tika veikts tie$saistes profesionalas pilnveides 72 stundu kursa ie-
tvaros gada lidz divu gadu garuma. Kurss tika organizéts Latvijas Republikas
Valsts izglitibas satura centra projekta “Skola 2030” ietvaros un piedavats peda-
gogiem un izglitibas jomas specialistiem, kuri véléjas klat par izglitibas tehno-
logiju mentoriem citiem pedagogiem. Kurss sastavéja no 22 macibu moduliem,
piecus no tiem izstradaja $§i pétijuma autore. Autore ari piedalijas dalibnieku
kopéjas macibu pieredzes veido$ana, izvértéSana un uzlabosana kursa laika, ka
ari kursa rezultatu izvérté$ana péc ta nosléguma.

Pirmais solis kursa izveidé bija radit un aprobét atbilsto$u riku PDK piln-
veides vajadzibu noteiksanai (Sarva et al., 2022). Izmantojot $o instrumentu,
tika noteiktas dalibnieku PDK pilnveides vajadzibas, un iegata informacija tika
izmantota profesionalas pilnveides kursa formas un satura planosanai.

Kursa laika tika vakti gan kvantitativie, gan kvalitativie dati, lai izvértétu
kursa formas un satura kvalitati, lietderigumu un efektivitati, ka ari uzlabotu
kursu, lai tas labak atbilstu dalibnieku vajadzibam. Péc katra modula dalibnieki
tika aicinati aizpildit izvértéjuma anketu par savu macibu pieredzi. Viniem regu-
lari bija jaaizpilda ari izvértéjuma anketas par sadarbibu macibu atbalsta grupas
un par savu macibu progresu. Dalibnieki iesniedza ari individualos uzdevumus,
reflektéjot par DR izmanto$anu sava praksé. Ar kursa organizatoru atlauju dati
tika regulari analizéti, lai izvértétu piedavata kursa kvalitati un nepiecieSamibas
gadijuma planotu uzlabojumus. Dati anonima veida tika kopigoti ar dalibnie-
kiem, macibu grupu pasniedzéjiem, kursa organizatoriem un tika ieklauti ari
zinatniskajas publikacijas.

Kursa nosléguma dalibnieku PDK pilnveides vajadzibas tika méritas veélreiz,
lai noteiktu, vai ir notiku$as izmainas. Pédéjais macibu modulis bija veltits da-
libnieku refleksijam par kursa analizi, ka arl piedavato modeli PDK pilnveidei,
macoties tie$saisté. Zinatniskas literatairas analize tika veikta visa pétjjuma laika,
lai uzlabotu dalibnieku kursa pieredzi, izveidotu macibu modulu saturu, labak
izprastu iegitos datus un dalitos ar uzzinato (sk. 2. att.).
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Datu avoti

Profesionala pilnveide

PDK pilnveides Madf:lr;ftsé?::dzes Sadarbibas un macisanas
nepiecieSamibu mérijjums M1, M2, M3, M4, M5 izvért&jums

PDK pilnveides TieSsaistes PDK pilnveides
nepiecieSamibu mérfjums kursa planosana un
skolotajiem isteno3ana

Datu vak3ana un analize Skolotaju PDK pilnveides
funkcionala modela izveide

- . : PDK pilnveides Rezultatu un piedavata
Individualie uzdevumi nepiecie$amibu mérijums modela parskati¥ana, ko
veic dalibnieki

Zinatniskas literatras analize par PDK mériSanu, pilnveidi un tieSsaistes macibam

2. attels. Pétijuma dizains (vizualizacijas ideju veidojusi darba autore)

2.2. Metodologiska pieeja

Datu analizei un interpretacijai tika izvéléta jaukta metoZzu pieeja, kas ietvéra
dalibnieku pieredzes izvértésanu, izmantojot strukturétas un daléji strukturétas
anketas, tai skaita pagnovértéjuma anketas, ka ari kvantitativu un kvalitativu da-
libnieku dalitas prakses pieméru satura analizi. Metodologiska datu triangulacija
tika nodrosinata, apvienojot vairakas metodes, lai garantétu pétijuma rezultatu
ticamibu un derigumu.

Pétijums tika veikts, ievérojot VDAR prasibas. Dalibnieki tika informeéti,
ka tie§saistes kursa laika vaktie dati var tikt izmantoti pétijjumam, un viniem
tika sniegta pétnieces kontaktinformacija, ja radusies papildu jautajumi. Saja
pétijjuma Latvijas Republikas Valsts izglitibas satura centrs (macibu pasakuma
organizatori) deva rakstisku atlauju izmantot tiesaistes kursa laika vaktos da-
tus. Pétijuma metodologiju apstiprinaja ari Latvijas Universitates étikas komisija
(Riga, 08.03.2023, Nr. 71-46/55).

Tie$saistes maciSanas pieredzes izstradei tika izvéléts ADDIE modelis
(3. att.). Tas ir atzits macibu dizaina ietvars, plasi izmantots izglitibas joma
(Spatioti et al., 2022). Modelis sastav no piecam secigam fazém: (1) analize,
(2) dizains, (3) izstrade, (4) isteno$ana un (5) izvértéSana. Sekojot ADDIE
modelim, macibu veidotaji var nodro$inat sistematisku un strukturétu pieeju
efektivas tie$saistes maciSanas pieredzes nodrosinasanai. Modelis veiksmigi tiek
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izmantots korporativajas macibas, augstakaja izglitiba, skolas, profesionalaja
pilnveidé, ka ari mazizglitiba un kompetenc¢u pilnveidé (Crompton et al., 2023;
Godat & Atkin, 2011; Spatioti et al., 2022). Tadéjadi var secinat, ka §1 modela
izmanto$ana tie$saistes kursa veidosana var uzlabot kopéjos macibu rezultatus.

ADDIE modela pirma faze ietver informacijas vak§anu par macibu vaja-
dzibam, mérkauditoriju un eso$ajiem resursiem. Si faze koncentréjas uz ripigu
analizi, lai noteiktu macibu mérkus, profesionalas pilnveides nepieciesamibas un
specifiskas nepiecieSamibas, kas janodro$ina macibas. Lai atlasitu dalibniekus
$im pétijumam, tika organizéta valsts méroga publiska pieteiksanas tiessaistes
kursam. Piedalities tika aicinati pedagogi no visam jomam, kas strada ar da-
zada vecuma izglitojamiem. Dalibnieku sniegta informacija par nodarbosanos
tika parbaudita, lai parliecinatos, ka vini strada izglitibas joma. Atlasitajiem
dalibniekiem bija javeic pasnovértéjums, izmantojot PDK pilnveides prioritasu
pasnovértéjuma instrumentu (Sarva et al., 2022). Dalibnieku pasnovértéjuma
rezultati tika analizéti un apspriesti ar kursa organizatoriem, lai nodrosinatu
ADDIE modela pirmas fazes istenosanu.

Dizaina fazé tiek izvéléti macibu mérki un uzdevumi. Dizainers izveido
planu macibu materialiem, tostarp stratégijam, satura organizacijai, izvértéju-
miem un izmantojamajiem multimediju lidzekliem. Izstrades faze ietver dizaina
plana parvér$anu realos macibu materialos, izstradajot saturu, multimediju
elementus un parskatot materialus, lai tie atbilstu dizaina specifikacijai. Tapéc
bija nepiecie$ams tiessaistes kursa formas un satura planosana iesaistit modulu
autoru un macibu grupu pasniedzéjus.

Isteno$anas fazé macibu programma tiek nodota dalibniekiem. Tas ietver
materialu izméginaganu, pasniedzéju macibas un nepiecie$amo resursu nodro-
$inaganu veiksmigai kursa istenoSanai. Sadarbiba starp kursa organizatoriem,
modulu autoru un macibu grupu pasniedzéjiem notika regularas tiessaistes
sanaksmés, kuras tika apspriests planotais saturs un ta isteno$ana.

Izvértésanas faze konstaté programmas efektivitati un ietekmi. Izvértésanas
metodes ietver dalibnieku atsauksmju vaksanu, macibu rezultatu izvérté$anu un
programmas ietekmes mériSanu attieciba pret sakotnéji izvirzitajiem mérkiem.
Izvértéjuma rezultati palidz identificét istenotas aktivitates stipras un vajas
puses, spriest par iespéjamajiem uzlabojumiem un parbaudit macibu dizaina
efektivitati. Regulari visa kursa laika tika veikta izvértéSana. Péc katra macibu
modula tika analizétas un apspriestas dalibnieku atsauksmes, lai precizétu un
uzlabotu macibu pieredzi. Péc kursa noslédzosas fazes notika parskata izvér-
té$ana, lai noskaidrotu, vai un ka dazada istenotas macibu formas atbalstija
dalibnieku macibu vajadzibas. Starp kursa organizatoriem, modulu autoriem un
pasniedzéjiem tika meérita, analizéta un apspriesta arl kursa satura ietekme uz
dalibnieku profesionalas pilnveides vajadzibam. Turklat dalibnieki tika aicinati
sniegt atsauksmes par kursa datu kopsavilkumu un piedavatajiem secindjumiem
par macibu pieredzi.
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3. attéls. ADDIE modelis tie$saistes maciSanas pieredzes strukturé$anai (vizualizacijas
ideju veidojusi darba autore)

2.3. Datu vaksanas proceduras un analize

Macibu laika regulari tika organizéta datu vaks$ana, kas ietvéra: (1) PDK
pilnveides vajadzibu mérijumus dalibniekiem kursa sakuma un beigas; (2) pie-
redzes izvértésanas anketas pieciem macibu moduliem (M1-M5); (3) sadarbibas
un macibu progresa mérijumus, ka ari informaciju par galvenajiem sasniegu-
miem un izaicindgjumiem (1. pielikums); (4) dalibnieku iesniegtos individualos
uzdevumus par DR izmanto$anu praksé un (5) dalibnieku atsauksmes par péti-
juma rezultatiem un secinajumiem.

2.4. Datu interpretacija

Saja pétijuma tika izmantota pozitivisma perspektiva, galvenokart anali-
z&jot kvantitativos datus. Dazos gadijjumos, kad tas bija batiski, tika pielietota
arl interpretivisma perspektiva un kvalitativie dati, lai padzilinati izskaidrotu
pétijuma rezultatus, analizéjot dalibnieku individualos darbus vai komentarus.
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3. REZULTATI

3.1. PDK pilnveides prioritasu pasvértéjuma riks

PDK pilnveides prioritates tika noteiktas macibu kursa sakuma (lai piela-
gotu planoto saturu dalibnieku vajadzibam) un beigas (lai noskaidrotu, vai un
kadas izmainas notikus$as $ajas prioritatés). Tika izmantots pasnovértésanas riks,
kas sastavéja no trim dalam.

Rika pirma dala ietvéra vairakus jautajumus, lai noteiktu visparigu infor-
maciju par dalibniekiem - specializaciju, pieredzi, informaciju par skolu, kura
strada. Google Sheets tika veikts divpuséjs t-tests, lai salidzinatu dalibnieku grupu
struktaru kursa sakuma un beigas (dalibnieku specializaciju, izglitibas limeni un
skolas lielumu kursa sakuma un beigas). Statistiski nozimigas atskiribas netika
novérotas (p > ,05), kas liecina par vienadam iespé&jamibam kursu pabeigt visas
grupas (1. tabula).

Rika otra un tre$a dala par TBM sastavéja no 38 apgalvojumiem, kuri bija
janoverté divejadi — vispirms, nosakot, cik svarigs dalibniekiem $kita katrs no
dotajiem apgalvojumiem macibu darba, un, otrkart, nosakot, cik liela méra da-
libnieki spéja ieviest $adas prakses savas nodarbibas (2. un 3. attéls). Kopuma
1202 dalibnieki veica pasnovértéjumu pirms macibu kursa un 610 - péc kursa
pabeigsanas. PDK pilnveides prioritasu indekss (PDKPPI) tika aprékinats no
dota apgalvojuma par TBM augsta pasvértéjuma isteno$ana reizu summas
(c = pilniba; e = pietiekami), atnemot dota apgalvojuma par TBM augstas nozi-
mibas reizu summu (v = loti svarigi; i = svarigi):

PDKPPI = (v +1i) - (c + e)

Sakotnéjas PDKPPI vértibas tika izmantotas kursa izstradei, tostarp ta for-
mas un satura veidosanai. PDKPPI tika mérits ari kursa beigas, lai noteiktu, vai
un kadas izmainas notiku$as. Dalibnieku PDKPPI ( %) samazinajas visiem TBM
apgalvojumiem, un izmainas bija statistiski nozimigas, balstoties uz divpuséju
t-testu (p <,01). Nemot véra, ka TBM apgalvojumu uztverta nozimiba statistiski
nozimigi nemainijas (p >,05), §is izmainas notika dalibnieku pasnovértéjuma
pieauguma deé], ievie$ot dotas TBM prakses sava darba (2. tabula). Citiem
vardiem, lai gan dalibnieki turpinaja uzskatit sniegtos TBM apgalvojumus par
svarigiem macibu organizé$anai, vini tos sava praksé ieviesa biezak, tadéjadi
samazinot nepiecieSamibu péc profesionalas pilnveides $aja joma.
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2. tabula. PDKPPI ( %) kursa sakuma (n = 1202) un kursa beigas (n = 610)

Kursa Kursa PDKPPI
sakums beigas (%)
izmainas

Digitala apdraudéjuma novér$anas sistéma 51 30 21
DR atgriezeniskas saites nodro$inasanai 36 16 21
Digitalo tehnologiju izmantosana skoléniem ar ipasam
vajadzibam 45 25 -20
DR formativajai vértéSanai 36 16 -20
DR produktivitates palielinaganai 26 7 -19
Macibu atbalsta pari/grupas 34 15 -19
Pozitiva digitala reputacija 40 21 -19
Skolénu spéja planot, novérot un izvértét savu macisanos 49 30 -19
Macibu platforma 30 11 -19
Datu aizsardzibas nosacijumi 44 26 -18
Tie$saistes informacijas resursu un mediju izmantosana
macibam 36 18 -18
Atbalsta sanemsana DR izmanto$ana 39 21 -18
Atbilstoss aprikojums 40 22 -17
Autortiesibas 43 26 -17
MaciSanas grupas, izmantojot DR 31 14 -17
Macibas pedagogiski-digitalas kompetences pilnveidei 25 7 -17
Dazada digitala satura veido$ana 32 16 -17
Problémsituaciju risinasana, kas saistitas ar tehnologiju
izmantosanu 34 18 -16
Skolénu tehnisko spéju un resursu nemsana véra 34 18 -16
Piemérota vide 44 28 -16
Skolénu intereses 29 15 -15
Macibu procesa izvérté$ana un uzlabosana 33 18 -14
Macibu temps 31 17 -14
Veseligi ieradumi, stradajot ar DR 30 15 -14
Pieredzes apmainas aktivitates 30 16 -14
DR summativajai vértésanai 30 16 -14
Virtuala komunikacija 34 20 -14
Videi draudziga digitalo tehnologiju izmanto$ana 32 19 -13
Skolvadibas platforma 16 4 -12
Jaunu DR patstaviga apgisana 27 15 -12
Komunikacijas platforma 11 0 -12
Paredzét tehnologiskos izaicinajumus un planot
risinajumus 36 24 -12
Iespéja padzilinati macities skoléniem, kuri tam ir gatavi 31 21 -11
Skolénu spéja veikt savstarpéjo izvértésanu 26 16 -10
Tespéja skoléniem dalities ar paveikto 25 15 -10
Papildu atbalsta pasakumi skoléniem, kuriem tie
nepiecieSami 29 19 -10
Skolénu iepazi$ana 26 17 -10
Individuala komunikacija 26 18 -8
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3.2. Macibu modulu izvértésana (M1-M5)

Péc katra macibu modula dalibnieki tika aicinati izvértét savu macisanas
pieredzi konkrétaja moduli. Anketas tika ieklauti apgalvojumi par maciSanas
pieredzi, kuri dalibniekiem bija janovérté, izmantojot 6 limenu Likerta skalu,
sakot no “pilnigi piekritu” lidz “pilnigi nepiekritu”. Atvértaja atbildes lauka bija
pieejama ari iespéja atstat komentarus par savu maciSanas pieredzi. Dazos mo-
dulos bija ieklauti apaksmoduli, laujot dalibniekiem izvéléties saturu, kuru vini
véléjas apgut. Ta ka macibu modulu anketu pildi$ana bija ieteicama, ne obligata,
ka arl dazadus apak$modulus izvéléjas dazads dalibnieku skaits, respondentu
skaits katra moduli atskiras.

M1 bija ievada modulis ar sinhronam tiessaistes tik§anas reizém un asinhro-
niem informativiem uzdevumiem, kas skaidroja kursa struktiiru, prasibu un
macibu pamatprincipus. Modula izvértéjuma anketu (Pielikums A) aizpildija
919 dalibnieki. Loti pozitivas vai pozitivas atbildes (“noteikti ja” vai “ja”) par
savu macisanas pieredzi katra apgalvojuma sniedza 50 % vai vairak dalibnieku;
vispozitivakie vértéjumi bija par grupas pasniedzéja darba kvalitati un macibu
atbalsta grupas dalibnieku atraganu, ar kuriem véléjas sadarboties. Iznémums
bija apgalvojums par ideju iegisanu TBM ievie$anai praksé, kur nedaudz mazak
neka puse dalibnieku sniedza loti pozitivas vai pozitivas atbildes. Tas, iesp&jams,
saistits ar ievada modula saturu, kas daziem dalibniekiem jau bija pazistams.
Loti negativas vai negativas atbildes (“né” vai “noteikti né”) sniedza mazak neka
20 % dalibnieku visos gadijumos. Visvairak negativu atbilzu tika sniegts par
ideju iegidanu DR ievieSanai praksé, kam sekoja macibu atbalsta grupu sadar-
bibas noteikumu veido$ana un sinhronas tikSanas noderigums profesionalaja
pilnveidé. Tas var bat dalgji saistits ar ievada modula saturu un meérkiem, kas
galvenokart bija veltiti digitalo tehnologiju izmantosanai macisanas kursa laika
un macibu atbalsta sistému skaidrosanai, nevis jaunu digitalo prasmju vai satura
apguvei (4. att.).

M2 ijetvéra cCetrus apak$modulus; dalibniekiem bija jaizvélas un jaapgust
divi, lai izpilditu modula prasibas. Dalibnieki aizpildija izvértéjuma anketu kat-
ram izvélétajam apakimodulim. Kopuma sanemtas 1699 dalibnieku atbildes. Si
modula gadijuma loti pozitivas vai pozitivas atbildes (“noteikti ja” vai “ja’) kat-
ram apgalvojumam sniedza vairak neka 75 % dalibnieku, iznemot apgalvojumu
par izvéléto macibu mérku sasnieg§anu, kur loti pozitivo un pozitivo atbilzu
skaits bija nedaudz zemaks. Loti negativas vai negativas atbildes (“né” vai “no-
teikti né”) sniedza mazak neka 5 % dalibnieku visos apgalvojumos. Nedaudz
vairak negativu atbilzu bija apgalvojumos, kas noradija uz macibu modulu
noderigumu dalibnieku profesionilajai pilnveidei. Nemot véra, ka $is bija jau
piektais macibu modulis, tas var noradit, ka dalibnieki, kuri uzskatija kursa
formu vai saturu par neatbilsto$u, bija izstajusies, tadéjadi samazinot negativo
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atbilzu skaitu. Tas ari liecina, ka dalibnieki augstu novértéja iespéju izvéléties
starp vairakiem tematiem atbilsto$i savam interesém un vajadzibam (5. att.).

M3 sastavéja no dalibnieku prezentacijam par labakajiem prakses piemeé-
riem TBM isteno$ana. Izvértéjumus sniedza 630 dalibnieki. S1 modula izvérté-
jumi bija augstakie salidzinajuma ar citiem moduliem — 80 % vai vairak dalib-
nieku piekrita gandriz visiem apgalvojumiem (“noteikti ja” vai “ja”). Vienigais
apgalvojums ar nedaudz zemaku piekri$anas limeni attiecas uz dalibnieku spéju
veiksmigi dalities ar saviem prakses piemériem. Dalibnieki novértéja iespéju
iepazit citu praktiku pieredzi un uzskatija, ka tas batiski veicinaja vinu pasu
profesionalo pilnveidi (6. att.).

M4 bija lidzigs M2 struktirai. Dalibniekiem bija jaizvélas un jaapgust
divi no piedavatajiem trim apak$moduliem. Dalibnieki aizpildija izvértéjuma
anketu katram izvélétajam apak$modulim (Pielikums A). Kopuma sanemtas
714 atbildes. Lidzigi ka M2, loti pozitivas vai pozitivas atbildes (“noteikti ja” vai
“ja”) sniedza vairak neka 60 % dalibnieku. Loti negativas vai negativas atbildes

“né€” vai “noteikti né”) sniedza mazak neka 5 % dalibnieku. Salidzinajuma ar
M2 nedaudz mazaks loti pozitivo un pozitivo atbilzu skaits var but saistits ar
mazaku brivibu izvéléties intereséjosu tému vai kursa satura izmainam. Kopuma
redzams, ka dalibnieku pieredze bija pozitiva un veicinaja vinu profesionalo
pilnveidi (7. att.).

M5 bija veltits dalibnieku pieredzes kopsavilkuma sagatavosanai kursa laika,
tostarp piedavatajam PDK pilnveides modelim tie$saisté. Dalibniekiem tika
lagts parskatit kopsavilkumus un izteikt viedokli par secindjumiem un pieda-
vato PDK pilnveides modeli. Kopuma sanemtas 546 dalibnieku atbildes. Loti
pozitivas vai pozitivas atbildes (“noteikti ja” vai “ja”) sniedza vairak neka 70 %
dalibnieku. Vairak loti pozitivu atbilzu tika sniegts par grupas pasniedzéju darba
kvalitati modula laika. Loti negativas vai negativas atbildes sniedza mazak neka
6 % dalibnieku. Visvairak negativu vai Joti negativu atbilzu (“né” vai “noteikti
né”) tika izteikts par macibu pieredzes noderigumu dalibnieku profesionalajai
attistibai. Tas, iespéjams, saistits ar to, ka $ai pieredzei dalibniekiem neizdevas
rast talitéju pielietojumu sava praksé. M5 bija veidots ka refleksijas pieredze par
individualajam un grupas uztverém macibas, lai analizétu un uzlabotu pieda-
vatas macibu pieredzes kvalitati. Iespé&jams, tas dalibniekiem butu jaizskaidro
sikak, izmantojot asinhrono saturu vai sinhronas tik$anas ar grupas pasniedzé-
jiem. Vel viena iespéja ir ta, ka dalibnieki, kuri sniedza negativas vai loti nega-
tivas atbildes, $o saturu neuzskatija par butisku savai profesionalajai attistibai
(8. att.). Sos aspektus varétu izpétit turpmakajos pétijumos.

25



@ Noteiktija @ Ja @ Drizakja @ Drizakné @ Né @ Noteiktiné

Es izvirziju sev macibu mérkus, ko vélos
sasniegt $aja kursa

Es izveidoju planu, lai sasniegtu sev izvél&tos
macibu mérkus

Macibu atbalsta grupa atradu partnerus, ar
kuriem vélos sadarboties

Mé&s vienojamies par sadarbibu atbalsta
grupa

Es veiksmigi izmantoju digitalos risinajumus
tieSsaistes sadarbibai

leguvu idejas TBM ievieSanai sava praksé

Saturs bija kvalitativs

Formats bija atbilstoss

§ macibu pieredze bija noderiga manai
profesionalajai pilnveidei

Grupas instruktora darbu vértéju pozitivii

0 100 200 300 400 500
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5. attéls. Macibu modula “Maci$ana un maciSanas II” izvértéjums, n = 1699
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8. attéls. Macibu modula “Veértésana IV” izvértéjums, n = 546

3.3. Macibu sasniegumu un grupu sadarbibas izvértésana

Lai sekotu dalibnieku progresam izvéléto macibu mérku sasnieg$ana, regu-
lars pasnoveértéjums tika ieviests katra macibu modula un/vai macibu atbalsta
grupas tik§anas beigas (Pielikums A). Kopuma tika ievaktas 8636 atbildes, kas
tika analizétas. No sanemtajam atbildém vairak neka 60 % bija “noteikti ja” vai
“ja, liecinot, ka dalibnieki veiksmigi apguva planoto saturu. Mazak neka 10 %
atbilzu bija negativas, noradot uz gratibam sasniegt planotos mérkus. Tam var
bat vairaki izskaidrojumi. Pieméram, izvélétie macibu meérki varéja bat parak
izaicino$i attieciba uz kursa piedavato saturu, pieejamo atbalstu vai laiku. Kursa
saturs tika veidots, nemot véra lielu dalibnieku dazadibu, tapéc, lai ari tika me-
ginats piedavat dazadu saturu un iespéjas izvéléties un koncentréties uz katram
dalibniekam nozimigam témam, visu dalibnieku vajadzibas ne vienmér varéja
pilniba tikt apmierinatas. Visbeidzot, planoto macibu meérku nesasniedzamiba
noteikta kursa posma varéja but saistita ar aréjiem faktoriem; pieméram, daudzi
dalibnieki minéja, ka bija butiski ierobezoti laika zina, jo skola un citas jomas
bija liels darba apjoms, kas varéja ietekmeét vinu spé&ju sasniegt planotos macibu
mérkus.

Regulars pasnovértéjums tika ieviests ari katra macibu modula un/vai
macibu atbalsta grupas tiksanas beigas, lai noteiktu dalibnieku sadarbibas
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veiksmigumu macibu atbalsta grupas. Kopuma tika ievaktas 8636 atbildes, kas
tika analizétas. Kopuma 60 % atbilzu bija “noteikti ja” vai “ja’, liecinot, ka da-
libnieki uzskatija savu sadarbibu macibu atbalsta grupas par veiksmigu. Tomér
20 % atbilzu bija “né” vai “noteikti né”, noradot uz problémam sadarbiba macibu

atbalsta grupas.

3.4. Dalibnieku izvértéjums par pétijuma rezultatiem un
izdaritajiem secinajumiem

Pédéja macibu moduli dalibnieki tika aicinati reflektét par apkopotajiem da-
tiem par savu macibu pieredzi kursa laika un par piedavato funkcionalo modeli
PDK pilnveidei, macoties tie$saisté. Tika piedavati vizuali materiali ar $o datu
kopsavilkumu un no tiem izrieto$ajiem secinajumiem, ka ari iespéja paust savu
viedokli daléji strukturéta anketa. Kopuma 574 dalibnieki daljjas savas domas,
izmantojot $o anketu (9. att.). Iegutie dati tiek apspriesti nakamajas sadalas.

Loti pozitivas (“noteikti ja”) un pozitivas (“ja”) atbildes veidoja vismaz
50 % no atbilzu skaita par visiem 13 apgalvojumiem. Tris apgalvojumiem vai-
rak neka 75 % atbilzu bija loti pozitivas vai pozitivas — respondenti noradija,
ka praktiska pielietosana palidzéja viniem apgut DR, apgalvoja, ka ir dalijusies
ar saviem praktiskajiem piemeériem ar kolégiem, un noveértéja iespéju izvéléties
gan saturu, gan formu, lai macitos sev értakaja veida. Visvairak negativo atbilzu
(lidz 10 % “noteikti n&” vai “né”) tika sniegts par apgalvojumiem “Es iesaisti-
jos atbalsta grupa’, “Kolégi atbalsta grupa man palidzéja macities” un “Planoju
izmantot lidzigu pieeju ar kolégiem/skoléniem” Tas norada uz nepiecieSamibu
péc papildu palidzibas macibu atbalsta grupu darba organizé$ana. Lai nodrosi-
natu efektivaku atbalstu, var tikt ieviestas tadas pieejas ka grupu sastava regu-
lara mainiSana, meérktiecigs atbalsts grutibas nonaku$am grupam un tematisko
grupu organizé$ana, balstoties uz dalibnieku interesém, aizvietojot lidz$ingjas
pastavigas grupas.

Svarigi atzimeét, ka tie§saistes maciSanas izmantosana skolas kops Covid-19
pandémijas ir butiski samazinajusies, un $i kursa dalibnieki to uzsaka attalinatas
macisanas apstaklos. Tapéc nav parsteidzosi, ka dala pedagogu noradija, ka vini
neplano izmantot lidzigu macibu formu ar saviem skoléniem un/vai kolégiem,
jo Sobrid vini strada klatiené.
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9. attéls. Macibu pieredzes izvértéjums, n = 574
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Dalibniekiem tika lagts paust savu viedokli par macibu formam kuras vini
pieredzéja kursa laika. Strukturéta anketa bija jaizvélas visi apgalvojumi, kuriem
dalibnieki piekrita. Vértésanai tika piedavatas sinhronas, asinhronas un piere-
dzes apmainas macibu formas. Kopuma savu viedokli pauda 574 dalibnieki.
Dalibnieki deva prieksroku sinhronajam un pieredzes apmainas aktivitatém, sa-
lidzinot ar asinhrono formu, un $ atkiriba bija statistiski nozimiga (divpuséjais
t-tests, p < ,05). Tomér asinhronais saturs aptaujatajiem bija értaks un pieeja-
maks (divpuséjais t-tests, p < ,05). Pieredzes apmainas aktivitates, lai gan sarez-
gitak pieejamas, visvairak palidzéja macibas. Sinhronas un pieredzes apmainas
aktivitates bija statistiski nozimigi motivéjosakas macibam neka asinhronais sa-
turs (10. att.). Pieejamiba ir Joti svarigs faktors, izvéloties macibu formu, tomeér
butiski to apvienot ar elementiem, kas padara macisanos saisto$aku, pieméram,
spélu elementiem, sadarbibu un citiem, ka arl domat par papildu motivatoriem,
lai organizétu veiksmigu asinhronu kursu. So formu kombinésana var biit liet-
deriga, lai nodrosinatu dalibniekiem pilnvértigu un viegli pieejamu macibu
pieredzi, kas savukart rada labakus macibu rezultatus. Tas saskan ar citiem péti-
jumiem, kas koncentréjas uz kombinétajam macibam (Lou et al., 2012; Nouby &

Alkhazali, 2017; Shea & Bidjerano, 2010).
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10. attéls. Macibu formas izvértéjums, n = 574

3.5. Kursa pabeigSanas raditaji

No 1574 personam, kas pieteicas kursam, 227 vai nu to nemaz neuzsaka,
vai ari partrauca dalibu pirms kursa nosléguma. Visi 227 dalibnieki, kuri pa-
meta kursu, tika aicinati sniegt iemeslus savai aizie$anai, un 103 no viniem tos
noradija. Minétie iemesli bija: grati apvienot kursu ar darba pienakumiem (37),
kurss vairs nebija aktuals, jo dalibnieki bija pametusi darbu skola vai maini-
jusi amata pienakumus (18), kursa saturs vai forma neatbilda gaiditajam (17),
veselibas problémas (14), neapmierinatiba ar kursa saturu, formu vai organiza-
ciju (12), ka ari gimenes apstakli (5). Kopuma dalibu kursa lidz ta noslégumam
turpinaja 85 % dalibnieku.

Kopuma kursa lidz ta nosléegumam oficiali piedalijas 1347 personas, no ku-
ram 931 jeb aptuveni 60 % no visiem kursam pieteiktajiem un 70 % no tiem, kas
to oficiali apguva lidz galam, veiksmigi pabeidza kursu un sanéma apliecibas.
Katram dalibniekam pieskirto akadémisko stundu skaits tika noteikts atbilstosi
apgitajam kursa saturam, un tas svarstijas no 24 lidz 72 akadémiskajam stun-
dam. Dalibnieki, kas pabeidza mazak neka 30 % no piedavata kursa satura (ma-
zak neka 24 akadémiskas stundas), tika uzskatiti par kursu nepabeigusiem un
apliecibu par ta apguvi nesanéma.

Ka redzams 3. tabula, visaugstakais pabeig$anas raditajs (86 %) bija pirmaja
kohorta (visilgakas macibas — 24 ménesi). To varétu skaidrot ar to, ka pirmaja
karta kursam pieteicas motivétakie dalibnieki, vai arl ar to, ka macibu grupu
vaditaji sakotnéjas kursa fazés nodrosinaja vairak individualas komunikacijas
un atbalsta, jo bija nepiecieSamas atsauksmes kursa pieredzes uzlabo$anai. Otrs
augstakais pabeigSanas raditajs (68 %) bija pédéja kohorta (isakais macibu
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periods — 10 ménesi). Salidzinosi isais macibu periods varéja bat motivéjoss
faktors, lai savlaicigi izpilditu kursa prasibas. Tomeér, lai parliecinatos par $o
tendencu céloniem, ir nepiecieSami papildu pétjjumi.

Lai gan visaugstakais pabeigSanas raditajs bija pirmaja kohorta, dalibnieku
ieguldijums kursa uzdevumos bija vislielakais pédéja kohorta — vidéji pirmas
kohortas dalibnieki pabeidza 50 akadémiskas stundas, kamér pédéjas kohortas
dalibnieki — 57 stundas (3. tabula). Turklat tikai viens dalibnieks pirmaja kohorta
pabeidza maksimalas 72 akadémiskas stundas, salidzinot ar 25 dalibniekiem ci-
tas kohortas, kuri sasniedza $o apjomu. Tas varétu noradit uz nepiecieSamibu
parskatit kursa ilgumu - iespéjams, efektivak butu stradat isaku laika posmu un
ar lielaku intensitati. No otras puses, funkcionalu macibu atbalsta grupu izveidei
un zina$anu praktiskai isteno$anai ir nepiecieSams laiks, un atbalsts $aja perioda
var but iz§kiros$s panakumiem. Tadé] tikai uz kvantitativiem datiem, pieméram,
ieguldita darba apjomu, balstities nav pietiekami, un, lai noskaidrotu $o atski-
ribu célonus, nepiecieSami ari kvalitativi pétjjumi.

3. tabula. Kursa nokartosanas raditajs un dalibniekiem pieskirtas vidéjas profesionalas
pilnveides akadémiskas stundas

Kursa Vidgjais pieskirto
Dalibnieku skaits, Dalibnieku skaits, nokarto$anas  akadémisko stundu
Kohorta kas piedalijas kursa kas pabeidza kursu raditajs, % skaits
1 501 431 86 50
2 290 176 61 53
3 383 206 54 51
4 173 118 68 57
Kopa 1347 931 Videji 69 53

3.6. Funkcionals modelis tieSsaistes maciSanas kursu
organizésanai, lai uzlabotu pedagogu pedagogiski-digitalo
kompetenci

Si pétijuma mérkis bija konceptualizét darbibas pétijuma rezultatus funk-
cionala modeli, kas paredzéts tie$saistes macisanas kursu organizé$anai peda-
gogiem PDK pilnveidei. Lai sasniegtu $o mérki, tika organizéts tieSsaistes ma-
cibu kurss. Piedavata modela elementi tika ieklauti kursa pieredzé un izveértéti,
apkopojot dalibnieku viedokli un paveikto macibu laika, lai parbauditu katra
modela komponenta funkcionalitati. Kursa aktivitates tika planotas un uzlabo-
tas, nemot véra dalibnieku un grupu koordinatoru viedokli, vajadzibas un citus
iegiitos datus. Jebkuras izmainas vai papildu elementi, kas tika integréti kursa,
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tika izmantoti funkcionala modela uzlabo$anai (skat. 11. att.). Modela pédéja
versija tika prezentéta dalibniekiem kursa pédéja moduli, un péc tam tika iegtts
vinu izvértéjums par ta elementiem.

acibu vadibas siste,, s
@ Multivides rik;

Prasmes,
intereses,
vértibas

DaliSanas ar LREHEIED

prakses piemériem vajadzibas

[FLELES [ Prakse balstita

apkoposana un Pasnovértéjums

izvértésana digitalas
kompetences
pilnveide
Apguto Pasvadita macibu
risindjumu mérku precizéSana

macibu laika

lietoSana

11. atteéls. Funkcionalais modelis PDK pilnveides organizé$anai tiessaisté (vizualizacijas
ideju veidojusi darba autore)

4. tabula tiek paskaidrots, ka kurss tika veidots saskana ar ADDIE modeli
un kadi dati tika izmantoti, lai validétu katru modela no 13 modela komponen-
tiem un komponentu grupam. M1-M5 izvértéjumos ka pozitivas tika uzskatitas
atbildes “noteikti ja” un “ja” 6 punktu Likerta skala, savukart “drizak ja’ netika
uzskatita par pozitivu. Portfolio izvértéjuma ka pozitivi tika uztverti divi augsta-
kie vértéjumi 5 punktu Likerta skala (kur 1 - loti slikti un 5 - loti labi). Savukart
dalibnieku atsauksmeés par pétijuma rezultatiem un secinajumiem ka pozitivas
tika uzskatitas atbildes “noteikti ja” un “ja” 7 punktu Likerta skala, savukart “dri-
zak ja” netika uzskatita par pozitivu, bet “nevar novértét” netika ieskaitita ne
ka pozitiva, ne ka negativa atbilde. Validacijas nolikos tika noteikts minimalais

slieksnis — 50 % dalibnieku atbilzu, kas ir apmierinati ar macibu pieredzi.
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4. tabula. Informacija par funkcionala modela validaciju tiessaistes kursa veikta lidzdalibas
darbibas pétijuma, modela komponentu numeracija no 11. att.

>

Modela
komponents

Kad tas tika
aprobéts

(B - pirms

kursa, D -

kursa laika,

A - péckursa)

Ka tas tika aprobéts un vidéja
loti pozitivo (“noteikti ja”) vai
pozitivo (“ja”) atbilzu proporcija
(atsauksmes procentos, ja
piemérojams, nav piemérojams
(n/a), ja né)

ADDIE modela
faze
(1 - analize,
2 - dizains,
3 - izstrade,
4 - jevie$ana,
5 - novértésana)

Validéts /
nav
validéts

—

BDA

PDK pilnveides vajadzibu
pasnovertéjums (n/a)
Modulu izvértésanas anketas
(M1-M5) (50 % vai vairak)
Portfolio izvértéjums (60 %)

1,5

Validéts

BDA

PDK pilnveides vajadzibu
pasnovértéjums (n/a)
Portfolio izvértéjums (60 %)
Dalibnieku rezultatu un
secinajumu izvértéjums (70 % vai
vairak)

1,2

Validéts

BDA

PDK pilnveides vajadzibu
pasnoveértéjums (n/a)

Modulu izvértésanas anketas

(M1-M5) (50 % vai vairak)
Portfolio izvértéjums (60 %)

Dalibnieku rezultatu un

secingjumu izvértéjums (60 % vai
vairak)

1,2

Validéts

BDA

Portfolio izvértéjums (60 % vai
vairak pas$novértéjumam un
savstarp€jam novertéjumam

un 95 % vai vairak pasniedzéja

darbam)
Individuali uzdevumi DR
ievie$anai praksé (n/a)
Dalibnieku rezultatu un
secindjumu izvértéjums (55 % vai
vairak)

1,2,3

Valideéts

Portfolio izvértéjums (60 %)
Modulu izvértésanas anketas
(M1, M2, M4) (60 % vai vairak)
Dalibnieku rezultatu un
secinajumu izvértéjums (55 % vai

1,2,3

vairak)

Validéts
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Modela
komponents

Kad tas tika
aprobéts
(B - pirms
kursa, D -
kursa laika,
A - péc kursa)

Ka tas tika aprobéts un vidéja
loti pozitivo (“noteikti ja”) vai
pozitivo (“ja”) atbilZu proporcija
(atsauksmes procentos, ja
piemérojams, nav piemérojams
(n/a), ja ne)

ADDIE modela
faze
(1 - analize,
2 - dizains,
3 —izstrade,
4 - jeviesana,
5 - novértésana)

Validéts /
nav
validéts

@)}

D

Modulu izvértésanas anketas
(M1-M5) (50 % vai vairak)
Portfolio izvértéjums (60 %)
Individuali uzdevumi DR
ievieSanai praksé (n/a)
Dalibnieku rezultatu un
secinajumu izvértéjums (55 % vai
vairak)

4,5

Validéts

Modulu izvértésanas anketas
(M1-M5) (50 % vai vairak)
Portfolio izvértéjums (60 %)
Individuali uzdevumi DR
ievie$anai praksé (n/a)
Dalibnieku rezultatu un
secinajumu izvértéjums (50 % vai
vairak)

4,5

Validéts

Modulu izvértésanas anketas
(M2-M5) (60 % vai vairak)
Portfolio izvértéjums (60 %)
Individuali uzdevumi DR
ievieSanai praksé (n/a)
Dalibnieku rezultatu un
secinajumu izvértéjums (50 % vai
vairak)

4,5

Validéts

Modulu izvértésanas anketas
(M1, M3) (65 % vai vairak)
Portfolio izvértéjums (60 %)
Individuali uzdevumi DR
ievieS$anai praksé (n/a)
Dalibnieku rezultatu un
secinajumu izvértéjums (55 % vai
vairak)

4,5

Validéts

10

Modulu izvérté$anas anketas
(M1, M3) (65 % vai vairak)
Portfolio izvértéjums (60 %)
Individuali uzdevumi DR
ievie$anai praksé (n/a)
Dalibnieku rezultatu un
secinajumu izvértéjums (55 % vai

vairak)

4,5

Valideéts
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Kad tas tika Ka tas tika aprobéts un vidéja ADDIE modela | Validéts /
& aprobéts loti pozitivo (“noteikti ja”) vai faze nav
= § (B - pirms pozitivo (“ja”) atbilzu proporcija (1 - analize, validéts
< g, kursa, D - (atsauksmes procentos, ja 2 - dizains,
= g kursa laika, piemérojams, nav piemérojams 3 - izstrade,
| A - péckursa) (n/a), ja né) 4 - jevie$ana,
5 - novértésana)
11 D Modulu izvértésanas anketas 3,4,5 Valideéts
(M1-M5) (65 % vai vairak)
Dalibnieku rezultatu un
secinajumu izvértéjums (50 % vai
vairak)
12 D Modulu izvértésanas anketas 3,4,5 Validated
(M1-M5) (65 % vai vairak)
Dalibnieku rezultatu un
secindjumu izvértéjums (50 % vai
vairak)
13 BDA Modulu izvértésanas anketas 3,4,5 Validated
(M1-M5) (65 % vai vairak)
Dalibnieku rezultatu un
secinajumu izvértéjums (50 % vai
vairak)
o= A Dalibnieku rezultatu un 5 Validated
Bk secinajumu izvértéjums (50 % vai
=z g vairak)
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SECINAJUMI

Pétijuma tika izzinatas pedagogu PDK pilnveides vajadzibas un to, ka tas
iespéjams istenot, macoties tie$saisté. Pétijuma meérkis bija konceptualizét pe-
dagogu PDK pilnveidi, macoties tiessaisté, izstradajot funkcionalo modeli. Tika
veikta zinatniskas literattiras analize par PDK mérisanu, pilnveidi un tie$saistes
maciSanos, ka ari izvélétam metodologiskam pieejam, lai nodrosinatu pétijuma
prasibu izpildi. Lai izzinatu pedagogu PDK pilnveides vajadzibas, tika izstradats
PDK pilnveides vajadzibu pasnovértéjuma riks (Sarva u.c., 2022). Izmantojot
$o riku, tika noteiktas pétijuma dalibnieku PDK pilnveides vajadzibas, kuras
tika nemtas véra, izstradajot tieSsaistes macibu kursu, balstoties uz atzinam no
zinatniskas literatiiras analizes. Izstradatais tie$saistes macibu kurss tika istenots,
un, izmantojot regularas dalibnieku atsauksmes par vinu macibu pieredzi, da-
libnieku praktiska darba analizi un atsauksmes par pétijjuma rezultatiem, tika
pétits dazadu tieSsaistes macisanas pieeju lietderigums profesionalaja pilnveidé.
Lai konceptualizétu pétijjuma rezultatus, tika izveidots funkcionalais modelis
pedagogu PDK pilnveidei, macoties tieSsaisté (12. att.).

Koncentrgjoties uz PDK pilnveides vajadzibam, nevis pedagogu PDK méri-
jumiem, tika iegiti nepieciesamie dati tieSsaistes macibu kursa planosanai un ta
ietekmes novértésanai. Iegiito datu analize atklaja, ka dalibnieku PDK pilnveides
prioritates saistitas ar tadam jomam ka digitalo apdraudéjumu novér$anas sis-
témas izstrade, TBM izmantosana pa$vaditas maci$anas atbalstam un skolénu
ar Ipasam vajadzibam atbalstiSana. Kursa beigu izvértéjuma rezultati liecina, ka
batiski uzlabojumi sasniegti visas $ajas jomas, ka ari citas aktualas jomas, pie-
méram, DR izmanto$ana atgriezeniskas saites sniegsanai, darba produktivitates
paaugstinasanai un DR izmanto$anai grupu darba organizé$ana un pozitivas
digitalas reputacijas veidosana.

Funkcionala modela (12. att.) validitate PDK pilnveides kursa organizésanai
tiessaisté tika parbaudita, izmantojot Kirkpatrika cetru limenu modeli. Kursa
laika tika parbauditi pirmie tris limeni; ceturtais limenis daléji tika mérits kursa
laika, bet pilniba butu javérté péc kursa nosléguma, lai noteiktu ilgtermina ie-
tekmi, kas ir nozimiga turpmako pétijjumu sastavdala. Pirmais limenis (reakcija)
attiecas uz dalibnieku kursa pieredzi. Ta tika mérita galvenokart ar regularam
anketam kursa laika. Rezultati rada, ka dalibnieku apmierinatiba ar piedavato
saturu un formu bija optimala — no 60 % lidz gandriz 80 % pozitivu vai loti po-
zitivu atbilzu atkariba no kursa modula. Otrais limenis (macisanas) rada, ko un
cik liela méra dalibnieki apguvusi kursa laika. Tas tika mérits ar portfolio, kuros
dalibnieki atspoguloja savu progresu macibu meérku sasnieg$ana. Portfolio ana-
lize atklaja, ka vairak neka 60 % dalibnieku sniedza pozitivas vai loti pozitivas

37



atsauksmes par savu progresu macibu mérku sasnieg$ana. Turklat PDK pilnvei-
des prioritasu un pasnovértéjuma rika rezultatu salidzinajums kursa sakuma un
beigas atklaja, ka visos méritajos aspektos PDK pilnveides vajadzibas samazina-
jas, kas norada uz pozitivu macibu pieredzes ietekmi uz dalibnieku PDK. Tre$ais
limenis (uzvediba) rada, ka dalibnieki praksé izmanto kursa laika iegtitas idejas.
Tas galvenokart tika mérits, analizéjot dalibnieku sniegto informaciju par ideju
isteno$anu praksé, izmantojot vinu portfolio. Rezultati norada, ka DR praktiska
pielieto$ana, daliSanas pieredzé un citu atbalstiS$ana DR izmanto$ana bija butiski
kursa pieredzes ieguvumi. Ceturtais limenis (rezultati) koncentréjas uz macibu
pieredzes istermina un ilgtermina rezultatiem. Saja pétijuma tika meériti tikai
talitéjie rezultati, lidz ar to $o limeni var uzskatit tikai ka daléji méritu. Tomeér
konstatétie raditaji sniedz optimistisku ainu. Dalibnieku skaits, kas kursa pie-
dalijas lidz ta nosléegumam, parsniedza 85 %, bet kursu nokartoja 75 %, Sie ir
salidzinosi loti labi rezultati, ipasi nemot véra kopuma zemos tie$saistes kursu
radijumus tos pabeigu$o un nokartojuso dalibnieku skaita zina (Kebritchi u.c.,
2017; Kirtman, 2009; Lee & Choi, 2011). Turklat dalibnieki tika aicinati izteikt
savu viedokli par kursa saturu un organizaciju, ka ari par piedavato funkcionalo
modeli §is macibu pieredzes organizésanai tiessaisté kursa pédéja moduli. Visos
meéritajos faktoros vismaz 50 % atbilzu bija pozitivas vai loti pozitivas. Vairak
neka 75 % dalibnieku secinaja, ka praktiska pielieto$ana palidzéjusi apgut DR,
ka vini daljjusies ar saviem prakses piemeériem ar kolégiem. Tapat vairak neka
75 % dalibnieku norada, ka noveértéjusi iespéju izvéléties saturu un formu, kas
vislabak atbilst vinu vajadzibam. Visvairak negativo atbilzu - lidz 10 % - tika
sanemtas saistiba ar grupu darbu, kas norada uz nepiecieSamibu péc papildu
atbalsta vai citiem risindjumiem, organizéjot macibu atbalsta grupu darbu.
Kopuma rezultati visos ¢etros Kirkpatrika modela limenos ir optimali - da-
libnieki pauda apmierinatibu ar kursa formu un saturu, pasniedzéju sniegto at-
balstu un DR izmanto$anu praksé skolas. Balstoties uz Kirkpatrika ¢etru limenu
modeli un kursa laika iegtitajiem datiem, var secinat, ka izpétitais tie$saistes
kurss bija veiksmigs, ko apliecina augsta dalibnieku apmierinatiba gan ar kursa
formu, gan saturu, ka ari salidzino$i augstais kursu pabeiguso un nokartojuso
dalibnieku skaits. Tadéjadi piedavato modeli var uzskatit par validétu.
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12. attéls. Funkcionalais modelis PDK pilnveides organizésanai tie$saisté (vizualizacijas
konceptu veidojusi darba autore)
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REZULTATU IZKLASTS

Tika izstradats riks pedagogu pedagogiski-digitalas kompetences (PDK)
pilnveides vajadzibu izvértésanai. Sis riks tika veiksmigi validéts un izmantots,
lai méritu dalibnieku sakotnéjas un nosléguma PDK pilnveides vajadzibas tie$-
saistes kursa ietvaros. Sakotnéjais izvértéjums atklaja, ka visaktualakas dalib-
nieku PDK pilnveides vajadzibas ietver digitalo apdraudéjumu novérsanas sisté-
mas izveidi, nodros$inot, ka skoléni plano, uzrauga un izvérté savu macisanos, ka
arl nodrosinot, ka skoléni ar ipasam vajadzibam izmanto digitalas tehnologijas
macibas. Nosléguma izvértéjums uzradija profesionalas pilnveides vajadzibu sa-
mazinajumu visos 38 vértétajos aspektos, apliecinot macibu pieredzes pozitivo
ietekmi uz dalibnieku kompetenci. Turklat PDK pilnveides vajadzibu samazi-
najums bija viens no augstakajiem visas tris sakotnéji identificétajas prioritatés,
kas norada uz piedavatas macibu pieredzes mérktiecigu fokusu uz dalibnieku
visaktualakajam PDK pilnveides vajadzibam.

Tika izstradats funkcionals modelis, kas nodro$ina ietvaru tiessaistes kur-
sam, kura mérkis ir PDK pilnveide. Si modela elementi tika validéti, analizéjot
dalibnieku macibu pieredzi tieSsaistes kursa laika. Papildus tam dalibniekiem
tika sniegta iespéja nosléguma modula ietvaros izteikt viedokli par piedavato
modeli un ta sastavdalam. Augstais dalibnieku apmierinatibas limenis ar maci-
bam, ka ari pieradijumi par apgita satura veiksmigu ievie$anu praksé, apliecina
funkcionala modela efektivitati un validitati.
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PETIJUMA IEROBEZOJUMI

Viens no nozimigakajiem $1 pétijjuma ierobezojumiem bija ievérojamais
datu apjoms, kas bija jaiegtist un jaanalizé. Nemot véra dalibnieku daudzveidi-
gas ieprieks$éjas zinasanas, prasmes un pieredzes, ka arl pétijuma temata plaso
tvérumu, liels datu apjoms bija prognozéjams. Si iemesla dé] datu vaksanas
process tika rapigi strukturéts, lai mazinatu minéta ierobezojuma ietekmi. Isu
dalibnieku atbilZu ieg@i$ana, izmantojot tadas tie$saistes platformas ka Google
Forms un Skolo.lv, lava efektivi apkopot informaciju no liela dalibnieku skaita.
Papildu tam automatizétu datu kodésanas un analizes metozu izmanto$ana sek-
meéja iegto datu parvaldibu un apstradi.

Pétijuma dalibnieku liela dazadiba radija izaicinajumus pétijjuma aktivitasu
izstradé un istenosana. Lai mazinatu §I ierobeZojuma ietekmi, macibu saturs un
forma tika izstradata ar augstu elastibas pakapi, nodros$inot iespéju to pielagot
dalibniekiem ar atskirigam vajadzibam un iesp&jam. Dalibniekiem tika piedavata
iespéja izvéléties macibu témas un formu, kas sekméja vinu iesaisti un apmieri-
natibu ar kursu. Dazadu dalibnieku pieredzes analize sniedza butiskus ieskatus
par kontekstualo faktoru ietekmi uz profesionalas kompetences pilnveidi.

Pétijums koncentréjas uz profesionalas kompetences pilnveidi tie$saistes
maci$anas pasakumu konteksta. Temata plasais tvérums radija ierobezojumu
pétijuma robezu preciza noteik$ana. Lai to mazinatu, tika atlasiti konkréti
macibu moduli un aktivitates tie§saistes maciSanas pieredzé, kuros tika veikta
padzilinata dalibnieku macidanas pieredzes analize. Sada pieeja lava koncen-
tréties uz specifiskiem aspektiem, padzilinati izpétit noteiktas jomas un iegit
meérktiecigakus rezultatus.

Papildu ierobezojumu radija at$kirigu macibu grupu pasniedzéju iesaiste
un vinu individualas macisanas pieejas. Lai mazinatu $o risku, tika organizétas
regularas macibu grupu pasniedzéju tikSanas un parrunas par pasniedzamo ma-
cibu saturu, nodrosinot lielaku konsekvenci dalibnieku macibu pieredzé un lidz
ar to ari iegtitajos datos.

Kopsavilkuma - ievérojamais datu apjoms prasija Ipasi riipigu pieeju datu
vaksana, kodésana un analizé. Dalibnieku diferenciacija un daudzveidigie kon-
teksti pieprasija elastibu macibu satura un formas izstradé, vienlaikus sniedzot
veértigus ieskatus dazados dalibnieku kontekstos, kad dati tika analizéti. Vairaku
pasniedzéju iesaiste noteica nepiecieS$amibu organizét kopigas macibas, lai no-
drosinatu vienotu pieeju planota satura pasnieg$ana. Plagais pétijjuma temats un
tvérums prasija noteikt konkrétas prioritaras analizéjama satura dalas. Atzistot
un mérktiecigi risinot Sos ierobezojumus, pétijums sniedz vértigus secinajumus
par dalibnieku profesionalo attistibu un kompetencu pilnveidi tiessaistes maci-
$anas pasakumu ietvaros.
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IETEIKUMI TURPMAKIEM PETIJUMIEM

Veicot padzilinatu kvalitativo dalibnieku pieredzes analizi, ir iesp&jams ie-
gut vértigu informaciju par dalibnieku individualam perspektivam un iespéjam
pilnveidot kursa formu un saturu. Koncentré$anas uz loti sekmigiem dalibnie-
kiem, kuri ir apmierinati ar pasreizéjo macibu formu, var atklat raksturigas ipa-
$ibas, kas piemit efektiviem tie$saistes macisanas dalibniekiem. Savukart mazak
sekmigo dalibnieku pieredzes izpéte var sniegt ieskatu galvenajos izaicinajumos,
ar kuriem tie saskaras, ieziméjot potencialu papildu atbalsta nepiecieSamibu.
Padzilinata analize, pieméram, novérojumi un satura analize par dalibnieku
pieredzi, apgiistot un praksé ieviesot jaunus DR, var sniegt vértigas atzinas kursa
satura un formas uzlabo$anai. Dalibnieku individualo portfolio un refleksiju
par macibu pieredzi analize var nodrosinat nozimigu informaciju par dazadam
maciSanas pieejam un palidzét pielagot atbalstu dalibniekiem visa tie$saistes
kursa norises laika. Savukart dalibnieku profesionalas prakses ilgtermina péti-
jums varétu palidzét noteikt kursa ilgtermina ietekmi un identificét mainigas
profesionalas pilnveides vajadzibas, laujot savlaicigi atjaunojot kursa saturu un
pielagot formu.
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ABSTRACT

During this research, a tool for measuring educators’ pedagogical-digital
competence development needs was developed. It was used to determine edu-
cators’ necessities and interests for carrying out technology-enhanced learning.
Learning content was developed and a learning format was chosen based on
the information obtained. Participants had to take part in synchronous meet-
ings, engage in self-directed learning according to their individualised learning
goals and, using the offered support materials, collaborate in learning support
groups and implement the knowledge and skills gained in practice with their
students or colleagues for up to two consecutive years. The learning content was
approbated with 1,347 educators in four separate cohorts of 173-501 participants
each, with minor adjustments for each consequential cohort. Information about
learning was gathered through evaluation forms, learning reflection forms, and
participant input in a customised virtual learning environment. Online learning
component effectiveness was measured according to participant experiences as
well as participants’ implementation of knowledge and skills in practice. Based
on the gained data, a model for organising online learning to improve educators’
pedagogical-digital competence in online learning is proposed.

Keywords: pedagogical-digital competence, functional model for online
learning, online professional development, online development of competences,
practice-based online learning, collaborative online learning, experiential online
learning.
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INTRODUCTION

Background of the study

In recent years, the integration of technology in education has become
increasingly important. As educators navigate the digital landscape, it is crucial
to assess and enhance their pedagogical-digital competence (PDC) to reinforce
an advised use of digital solutions (DSs) in their teaching practices. The rise
of online learning further emphasises the importance of assessing educators’
PDC. Online learning environments require instructional approaches that
engage learners actively, promote exploration, discovery, and play, and facilitate
collaborative knowledge creation. Several learning theories are relevant in this
context.

Constructivism, as articulated by Piaget (1950), views learning as an
individual experience and highlights the significance of individual learning
goals and self-led learning. Social constructivism, as proposed by Vygotsky
(1978), emphasises the collaborative nature of learning, the concept of the zone
of proximal development, and the importance of guidance and collaboration
in the learning process. Connectivism, introduced by Siemens (2004), focuses
on learning networks, collaborative knowledge creation, and the ability to
construct and utilise these networks. It recognises the role of technology in
distributing cognition and knowledge. Additionally, experiential learning, as
described by Kolb (1984), emphasises the value of hands-on experiences and
active involvement in the learning process.

When designing online courses, it is also essential to consider instructional
approaches suitable for the online learning environment. Structuring online
courses effectively requires careful planning and consideration of the DSs that
are best suited for planned learning outcomes and expected participants. Various
types of DS, such as learning management systems (LMS), multimedia tools,
and communication platforms, can enhance the online learning experience.

A participatory action research design (PAR) was employed to explore
the development of PDC for educators during an online learning experience and
create a functional model for carrying out professional development activities
online. This design facilitated a large-scale learning event where educators worked
on developing their PDC and regularly reflected on their learning experiences.
This study aimed to obtain empirical evidence for the impact of the learning
event on participants’ PDC and, hence, the validity of the proposed functional
model for the development of PDC online. This study provides valuable insights
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for enhancing educators’ digital competence and improving online teaching and
learning practices.

Context of the problem and significance of the study

Online learning has become increasingly important in recent years and
was irreplaceable during the Covid-19 pandemic (Agopian, 2022; Darling-
Hammond & Hyler, 2020; OECD, 2020; Rubene, Daniela, Radolfa, et al., 2021).
This relatively new form of learning continues to evolve, with its potential
expanding as technological advancements introduce new and innovative
experiences in the digital medium (UNESCO, 2023). To organise technology-
enhanced learning (TEL) and keep up with these changes, educators need not
only pedagogical but also digital skills (Ghomi & Redecker, 2019). Furthermore,
being able to combine pedagogical and digital competence is important for
ensuring worthwhile TEL (Boettcher & Conrad, 2021; From, 2017; Lemov,
2020; Mishra & Koehler, 2006; Voogt et al., 2013). To develop PDC, educators
need practical, hands-on experience with DSs alongside demonstrations of
their effective use in teaching and learning practices (Ghomi & Redecker, 2019;
Rokenes & Krumsvik, 2014). The proliferation of DSs has significantly expanded
opportunities for learning, collaboration, and networking online. DSs such as
LMS, video conferencing tools, collaborative platforms, and social networks
enable multifaceted, interactive learning experiences. For educators, mastering
these tools is essential not only to enhance their own digital competence but
also to model effective digital practices for their students and develop their
digital competence (Balyer & Oz, 2018; OECD, 2019a; Redecker, 2017; Rubene,
Daniela, Sarva et al., 2021; UNESCO, 2023).

Professional development online has the potential to promote
the development of educators PDC by directly applying DSs in practice.
Furthermore, it is an opportunity to model the use of DSs in learning. This
approach not only demonstrates best practices but also empowers educators to
replicate these strategies in their classrooms, fostering a deeper understanding
of pedagogical applications of DSs and moving beyond general digital skills to
PDC - the ability to thoughtfully and creatively integrate technology into teaching
(Fernandez-Batanero et al.,, 2022; Ghomi & Redecker, 2019; Mishra et al., 2007;
Rokenes & Krumsvik, 2014). This study centres on a practice-based, long-term
approach to online learning that addresses educators’ specific interests and
needs. The research focuses on creating a learning community where educators
collaborate, experiment with technologies, and reflect on their experiences.
This approach recognises the dual role of educators as learners and potential
mentors, harnessing their motivation to improve their skills and contribute to
the professional growth of others. The study also emphasises the importance of
long-term engagement. While many studies highlight short-term interventions,
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there is limited research evaluating the cumulative impact of sustained online
learning experiences. By exploring the interplay of various factors over time,
this research seeks to conceptualise a holistic format for developing educators’
PDC, with implications for scaling and sustaining professional development
efforts in education.

While substantial research has explored individual elements of online
learning, a comprehensive theory integrating constructivism, social
constructivism, connectivism, experiential learning, and principles of adult
learning remains elusive. This gap is particularly evident in professional
development for educators. Many existing programmes focus on isolated skills
or short-term interventions, offering little insight into the long-term processes
of skill acquisition, application, and transformation. This research aims to
address this gap by exploring the sustained combination of various elements in
a cohesive, practice-based model. This research contributes to both theory and
practice. It seeks to advance our understanding of how to design effective, long-
term online learning experiences for adults, particularly educators. The findings
have implications for professional development programmes, educational policy,
and the broader field of online education. By focusing on PDC, this study
addresses a critical need in education - ensuring that educators are equipped to
prepare students for a digitally connected world.

Outline of the Thesis

Aim: Conceptualise the development of educators PDC through online
learning
Question: How should online learning be organised to support
the development of educators’ PDC, and how can this be conceptualised into
a functional model?
Context: Educators’ online learning
Subject: PDC development through online learning
Research sample: The research sample consisted of 1,347 educators from all
subject areas and student age groups, who were willing to serve as technology
mentors for their peers, organized into four learning cohorts and 57 learning
groups.
Research tasks:
1. Scientific literature analysis of PDC measurement, development and
online learning
2. Development of the research design
3. Development and approbation of a tool for measuring educators’ PDC
development needs
4. Measurement of PDC development needs for research participants
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Creation and implementation of an online learning course for the devel-
opment of educators’ PDC

Empirical research about PDC development through online learning
Conceptualise the knowledge gained and create a functional model for
the development of educator PDC through online learning

Research methodology:

L.

Theoretical method: Scientific literature analysis was carried out to
explore topics including PDC measurement, development and online
learning.

Empirical methods: A participatory action research design was used
for the research. A mixed-method approach was chosen for data col-
lection — a self-assessment tool to measure PDC development needs;
semi-structured surveys for learning experience evaluation; content
analysis of participants’ shared practical work; and semi-structured
surveys for participants’ reviews of the results and conclusions of
the research. Triangulation was implemented by combining quantita-
tive and qualitative data collection and analysis approaches.

Data processing and analysis methods: Google Sheets and R were used
for quantitative and qualitative data analysis. nVivo was used for quali-
tative data analysis.
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1. THEORETICAL BACKGROUND

1.1. Development and measurement of educators’ digital
competence

With increasing digitalisation, including digitalisation of education,
improving digital skills and organising TEL has emerged as a necessity
for educators (Fernandez-Batanero et al., 2022; Ghomi & Redecker, 2019;
Instefjord & Munthe, 2017; Krumsvik, 2014; OECD, 2019, 2020; Rubene,
Daniela, Sarva, et al., 2021). Considering the continuous developments of
technologies and our understanding of learning using technologies, this involves
a need for long-term and large-scale professional development opportunities
for educators (Darling-Hammond & Hyler, 2020; Falloon, 2020; Fernandez-
Batanero et al., 2022; Kauléns & Sarva, 2023; Krumsvik, 2014). There is an
ongoing debate on which digital skills should be taught, as well as to what extent
and how, in order for educators to succeed in organising TEL and on how we
can measure the success of such learning experiences (Darling-Hammond et al.,
2017; Falloon, 2020; Fernandez-Batanero et al., 2022; Ghomi & Redecker, 2019;
Instefjord & Munthe, 2017; Krumsvik, 2014; McGarr & Gavaldon, 2018; Purina-
Bieza, 2021). The following sections explore these two topics in more detail.

1.1.1. Development of digital competence for educators

Digital competence has emerged as an essential requirement for educators
to navigate the ever-evolving landscape of TEL environments effectively. To
tulfil their roles as facilitators of knowledge and skills, educators must possess
the necessary digital competence to integrate technology into their teaching
practices (Ghomi & Redecker, 2019; Mishra & Koehler, 2006). Educators must
have a solid foundation of technical skills to use digital tools and platforms
effectively. These skills encompass proficiency in operating systems, software
applications, multimedia creation, data management, and online communication
(Krumsvik, 2014; Mishra & Koehler, 2006). Professional development
programmes that focus on hands-on training, workshops, and online tutorials
have been found to enhance educators’ technical skills significantly (Darling-
Hammond et al.,, 2017; Gudmundsdottir & Hatlevik, 2018; Instefjord & Munthe,
2017). However, digital competence for educators extends beyond technical
skills and involves pedagogical knowledge to design, deliver, and assess TEL
experiences. Educators should be proficient in selecting appropriate digital tools,
integrating them into curriculum planning, and utilising them to support diverse
learning needs (Krumsvik, 2014; Mishra & Koehler, 2006; Ottestad et al., 2014).
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Research suggests that professional learning communities, peer collaboration,
and mentoring programmes can enhance educators pedagogical knowledge
related to digital technology integration (Darling-Hammond et al., 2017; Diaz
Pareja et al., 2018; Kauléns & Sarva, 2023; McGarr & Gavaldon, 2018; Ureta
et al., 2022).

Digital literacy encompasses the ability to evaluate and use digital
information critically and effectively. Educators should be capable of assessing
the credibility of online resources, promoting responsible digital citizenship,
and fostering information literacy skills among their students (Ribble, 2015;
Vuorikari et al, 2022). Training programmes that emphasise information
literacy, digital ethics, and media literacy can support educators in developing
their digital literacy skills (Falloon, 2020; Ottestad et al., 2014; Rekenes &
Krumsvik, 2014). A positive mindset towards technology and its potential for
educational transformation is also crucial for educators’ digital competence.
They should embrace innovation, adapt to change, and maintain a growth
mindset when integrating technology into their instructional practices. Some
researchers stress this as a critical necessity that determines the success of
professional development programmes for PDC (Acker et al., 2013; Davis,
1985; Kreijns et al., 2013; Nyikes, 2018; Stemberger & Konrad, 2021; Zaineldeen
et al., 2020). Cultivating a supportive and risk-taking culture within educational
institutions, along with leadership support, can foster a positive mindset and
promote digital competence among educators (Darling-Hammond & Hyler,
2020; Ottestad, 2008; Rokenes & Krumsvik, 2014).

Continuous professional development plays a vital role in improving
educators’ digital competence. Institutions should provide structured and ongoing
training opportunities that address the specific needs of educators, catering
to various skill levels and learning styles. Effective professional development
initiatives involve a combination of workshops, online courses, conferences,
webinars, and communities of practice (Darling-Hammond et al., 2017; Ghomi &
Redecker, 2019; Pettersson, 2018; Rokenes & Krumsvik, 2014). Additionally,
collaborative learning and networking opportunities can significantly enhance
educators’ digital competence. Engaging in communities of practice, both online
and offline, allows educators to share experiences, exchange ideas, and learn
from one another. Collaborative projects, cross-disciplinary initiatives, and
partnerships with technology experts or industry professionals can also provide
valuable learning opportunities (Diaz Pareja et al., 2018; McGarr & Gavaldon,
2018; Rokenes & Krumsvik, 2014; Ureta et al., 2022). Furthermore, establishing
mentoring and coaching programmes can provide individualised support for
educators to enhance their digital competence. Experienced educators or
technology specialists can guide and assist their peers in developing specific
digital skills, pedagogical approaches, and mindset transformation. Mentoring
relationships facilitate personalised learning and promote continuous growth in
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digital competence (Cornelius et al., 2020; Instefjord & Munthe, 2017; Krumsvik,
2014; Tzavaras & Davalas, 2022; Walters et al., 2019).

The combination of the rapid development of digital technologies, including
in the field of education, and educators’ increasing workload and complexity of
work calls for novel approaches to educators’ professional development. Online
learning could provide solutions to several challenges, including growing time
constraints, the need for expedited mastery of DSs, and accessible experience
exchange for educators nationally and globally. Increased mastery could also
reduce resistance to change and negative attitudes towards technology by
providing new and positive experiences in using technologies for learning as
well as by fostering a supportive and collaborative environment.

1.1.2. Measuring educators’ digital competence

Measuring digital competence can be a complex task due to its multi-
dimensional nature. However, several approaches and frameworks have been
proposed to assess educators” digital competence (Banwell et al., 2004; Falloon,
2020; Foulger et al., 2017; Ghomi & Redecker, 2019; Mishra & Koehler, 2006;
L. Tang et al., 2022). Self-assessment tools, including the Technology-Enhanced
Teaching Self-Assessment Tool [TET-SAT] (Mentep, 2018), Self-reflection on Effective
Learning by Fostering the use of Innovative Educational technologies [SELFIE]
(European Commission, 2017), the Digital Literacy Assessment (Northstar, 2023),
and the Technology Self-Assessment Tool (Quia, 2023), allow educators to reflect
on their digital competence and evaluate their skills, knowledge, and attitudes.
These tools often consist of surveys or checklists that cover various dimensions
of digital competence, such as technical skills, pedagogical knowledge, digital
literacy, and mindset. Educators can rate their proficiency levels and identify
areas for improvement. Self-assessment tools can provide a subjective measure
of digital competence but should be used in conjunction with other assessment
methods (Saltos-Rivas et al., 2021; Sillat et al., 2021).

Direct observations of educators’ teaching practices and classroom
walkthroughs can provide insights into their digital competence. Trained
observers or peers can assess educators’ use of technology in instruction, their
pedagogical approaches, and their ability to engage students in meaningful
digital learning experiences. Observations can offer valuable real-time feedback
and identify areas where further development is needed (Allmann & Blank,
2021; Bergdahl, 2023).

In some cases, educators may seek external certification or participate in
standardised tests to demonstrate their digital competence. These certifications
or tests often assess specific skills or knowledge related to technology integration,
digital literacy, or specific software applications. Examples include the Microsoft
Innovative Educator certification or the International Society for Technology in
Education certification (ISTE, 2011; Microsoft, 2015).
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When measuring educators’ digital competence, several specific aspects
must be considered. Assessing educators’ digital competence should focus on
their ability to effectively integrate technology into their teaching practices.
This includes evaluating their skills in designing TEL experiences, selecting
appropriate digital tools and resources, and adapting instructional strategies
to leverage technology for improved student outcomes (Ghomi & Redecker,
2019; Krumsvik, 2014; Pontinen & Réty-Zaborszky, 2020; Purina-Bieza, 2021).
Different subject areas may require varying levels and types of digital competence.
Therefore, the assessment should consider the subject-specific context in
which educators operate. Assessing educators’ digital competence should
encompass their understanding and promotion of digital citizenship and online
safety. This includes evaluating their knowledge of ethical practices in online
environments, their ability to guide students in responsible digital behaviour,
and their awareness of online risks and strategies for mitigating them (Ghomi &
Redecker, 2019; OECD, 2020). Digital competence for educators also involves
their ability to collaborate and engage in professional learning communities.
The measurement should consider their participation in online networks, their
contributions to sharing resources and ideas, and their ability to collaborate with
colleagues and students using digital tools and platforms (Ghomi & Redecker,
2019; OECD, 2020; Siemens, 2004). Measuring educators’ digital competence
should also take their mindset and adaptability to technological advancements
into account. This includes assessing their willingness to embrace change, their
openness to innovation, and their ability to continuously learn and update their
digital competence in response to evolving technologies (Acker et al., 2013; Min
Gong et al., 2004; Stemberger & Konrad, 2021; Zaineldeen et al., 2020).

When designing assessments in an online medium, correctly structured
self-assessment can be a powerful approach to better understand initial educator
PDC development needs as well as follow any changes during learning (Ghomi &
Redecker, 2019; Poldoja et al., 2014; Seifert & Feliks, 2019). Peer assessment can
be beneficial for those assessed as well as those assessing because this can promote
their reflection and improve the accuracy of self-assessment (Amendola &
Miceli, 2018; Cleland & Walton, 2012; Lu & Law, 2012; Seifert & Feliks, 2019;
Topping, 2023). Combining self-assessment and peer assessment with instructor
assessment and feedback further improves the objectivity of assessment (L. Li &
Gao, 2016; Suen, 2014; Wen & Tsai, 2006). Portfolios of participant work could
help elaborate not only their learning content comprehension but also if and
to what extent they manage to implement the learned content in their practice
(Garrett et al., 2013; Raita et al.,, 2019). The online medium provides various
DSs for compiling and sharing different forms of information. Creating an
LMS that incorporates multimedia tools and DSs that support the exchange
of experience and practice and provide opportunities to discuss it could be
a powerful solution towards creating a supportive online community that could
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provide more benefits for the development of PDC, especially its practical side
(Agopian, 2022; Conrad, 2005; Lai et al., 2019; Swan, 2002). Last but not least,
PDC’s multifaceted nature requires support for and assessments of the digital,
pedagogical and practical skills required for TELs implementation. The online
medium provides ample opportunities to engage educators not only in learning
previously selected DSs but also in learning to search and analyse various DSs
to find those best suited for their unique requirements. Developing the skills
necessary for self-sufficiency guarantees long-term benefits from learning
experience rather than hard-earned but short-lasting knowledge of specific DSs.

1.2. Online learning

Online learning has emerged as a viable alternative to learning in a face-
to-face format (Dhawan, 2020; Kauléns & Sarva, 2023; Kirtman, 2009; Linde
et al., 2023; Siemens, 2004). This is especially the case for the development
of digital skills since it is closely linked with the use of technologies to learn,
thereby enabling participants to learn from their own experiences (Darling-
Hammond & Hyler, 2020; OECD, 2020; Ottestad, 2008). Although much remains
to be explored in understanding how technologies impact learning and how
they can be optimally utilised, the use of online learning has steadily increased
in recent years, with a significant surge during the Covid-19 pandemic, when
it often became the only available format for education. (Darling-Hammond &
Hyler, 2020; OECD, 2022; Rubene, Daniela, Sarva, et al., 2021; Schleicher,
2020). The following sections explore learning theories associated with online
learning, reveal the specifics of adult online education, and review pedagogical
approaches to structuring learning experiences online.

1.2.1. Learning theories and their application in online learning

Considering the shift towards a more student-centred, self-directed and
TEL approach characteristic of online learning, several learning theories
may be useful for structuring and analysing online learning experiences.
Constructivism is known for placing the focus on learners” active involvement
in the construction of their own knowledge, including self-directed learning
(Bruner, 1977; Dewey, 1910; Piaget, 1950). The philosophy of student-centred
learning is rooted in constructivist theories and is instrumental for structuring
qualitative online learning experiences (C.-S. Li & Irby, 2008; Martin & Bolliger,
2018). Social constructivism, which emerged a few years later, emphasises
the importance of social interaction for learning (Vygotsky, 1978). This is also
an integral part of online education, where a lot of content is created through
collaboration and sharing knowledge and experiences as well as peer-review
activities (Maddix, 2010; Swan, 2002). Connectivism emerged much later as an
attempt to use technology for online learning (Siemens, 2004). Although this
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theory is much criticised (Kop & Adrian, 2008), it is the most influential theory
to date that has attempted to explain the differences between learning experiences
online and more traditional settings. Although all three of these theories refer to
the importance of learners’ experience, none of them attribute as high a value
to the practical application and reflection of the experience as part of learning
as experiential learning (A. Kolb & Kolb, 2005; D. A. Kolb, 1984). This is also
considered to be a highly successful approach in adult education (D. A. Kolb,
2014; Lewis & Williams, 1994) and has been increasingly integrated into online
learning experiences during recent years and is therefore a valuable resource for
this research.

Fig. 1 depicts this author’s perceived connections between the above-
mentioned learning theories and their application in online learning.
Constructivism lays the ground for the learner-centred approach and self-
directed learning, which are crucial elements of online learning. Social
constructivism emerges from constructivism ideas and highlights the importance
of social interactions in learning. Both of these theories have contributed
greatly to the emergence of connectivism as an attempt to explore online
learning. The author of this research believes that experiential learning could
play an instrumental role in enhancing connectivism by adding a dimension
of practical learned content application and, therefore, deeper exploration and
understanding of the planned learning content. This could, in turn, contribute
to the emergence of a new, more holistic online learning theory.

Constructivism

!

Social Experiential
constructivism learning
Connectivism

|

New online ¢ y

learning theory

Figure 1. Connection between learning theories instrumental for online learning
(visualisation concept created by the author)
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1.2.2. Adult online learning

There is an ongoing debate among researchers on whether and to what
extent adult education differs from education for children and adolescents (Clair,
2002; Darbyshire, 1993; Kerka, 2002; Merriam & Bierema, 2013). Although
opinions differ, it is generally perceived that adults are more autonomous, self-
directed learners, so giving them greater control over their own learning could
be beneficial. Practical relevance and immediate applicability are key aspects of
adult learning, with a focus on real-life scenarios and hands-on activities (Chen
et al., 2020; Diep et al., 2021; Makri & Vlachopoulos, 2020; Merriam & Bierema,
2013).

Constructivism, social constructivism, experiential learning, and
connectivism align closely with the principles of adult learning, emphasising
active engagement, relevance, and the integration of prior knowledge.
Constructivism implies that learners actively construct their understanding
of the world through experiences, reflection, and interaction with their
environment. By encouraging adults to explore, question, and construct their
knowledge, educators foster a deeper understanding and long-term retention of
information; these principles apply both in face-to-face and online environments
(Doolittle & Hicks, 2003; Fosnot, 2005; Huang, 2002; Mattar, 2018). Social
constructivism builds upon the foundation of constructivism by emphasising
the social and collaborative nature of learning. By creating a supportive learning
community as part of the learning experience (face-to-face or online), educators
promote active participation and the exchange of diverse viewpoints among
adult learners (Agopian, 2022; Hodson & Hodson, 1998; Isaacs, 2013; Powell &
Kalina, 2009; Secore, 2017; Watson, 2001). Experiential learning theory
emphasises the importance of concrete experiences, reflective observation,
abstract conceptualisation, and active experimentation in the learning process.
By engaging adults in active, experiential learning experiences, educators cater
to their need for practical relevance and foster a deeper understanding of
the subject matter (Allison & Wurdinger, 2007; Burch et al., 2019; A. Kolb & Kolb,
2005; D. A. Kolb, 1984; McGlinn, 2003). Connectivism acknowledges the role
of technology and networks in shaping contemporary learning environments.
According to connectivism, learning is distributed across networks of people,
resources, and technology platforms. Adult learners need to develop skills in
navigating information networks, critically evaluating online sources, and
leveraging technology for learning purposes. By incorporating digital tools,
online resources, and social media platforms into their teaching practices,
educators empower adult learners to become self-directed, networked learners
who can adapt to the rapidly evolving knowledge landscape (Downes, 2012;
Mattar, 2018; Mutiga, 2023; Siemens, 2004).

With the advent of technology, online learning has become a common
method for adults to acquire new skills and knowledge, as well as advance their
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careers (Giurgiu, 2017; Hurley, 2022; Panigrahi et al., 2018). Moreover, online
learning can improve learners’ digital literacy and computer skills, which are
essential in today’s workplace (Gudmundsdottir & Hatlevik, 2018; Instefjord &
Munthe, 2017; Jones & Czerniewicz, 2010). With the development of technologies,
different learning experiences’ formats and accessibility keep expanding -
asynchronous learning, synchronous learning, and various combinations of both,
including the flipped classroom, which has lately gained significant popularity
(Ginziburg & Sarva, 2023; L. Tang et al., 2022). The variety of these formats
offers freedom of choice to adults when selecting the most suitable learning
format for themselves. Synchronous learning promotes active engagement and
reduces feelings of isolation, enhancing motivation and retention among adult
learners striving to balance multiple priorities (Hrastinski, 2008; Lonchamp,
2006; Ramsey et al., 2022; Shahabadi & Uplane, 2015). Asynchronous learning
empowers adult learners to take ownership of their learning journey, engage
in deep reflection, and tailor their learning experiences to align with their
unique goals and interests (Anastasiades, 2005; Hrastinski, 2008; Lin & Sun,
2024; Shahabadi & Uplane, 2015; Varkey et al., 2022). The flipped classroom
model capitalises on adult learners’ desire for hands-on, experiential learning
experiences and promotes deeper understanding and application of concepts.
By shifting the focus from passive listening to active engagement, the flipped
classroom model enhances adult learners’ critical thinking skills, collaboration,
and retention of course content (Halili et al., 2014; Talbert, 2017; T. Tang et al.,
2023).

Beyond synchronous, asynchronous, and flipped classroom models,
a myriad of other online learning formats — from microlearning modules and
multimedia resources to gamified simulations and virtual reality environments —
leverage digital technologies to deliver interactive, personalised, and immersive
learning experiences that cater to the preferences and learning styles of adult
learners (Greenberg, 2009; Huang, 2002; Isaacs, 2013; Kauléns & Sarva, 2023;
Linde et al., 2023; Shahabadi & Uplane, 2015; Tay et al., 2022; Zhang & West,
2020).

The adoption of online learning will likely continue to grow (Azorin, 2020;
Balyer & Oz, 2018; Nolen & Koretsky, 2018). Since online education is a recent
form of learning, it is crucial to investigate and evaluate the effectiveness of
various teaching methods and subject matters, including the competence
provided through this format. This is particularly important in light of the rapid
advancement of technology and the increasing range of online activities available,
as well as in light of the recent Covid-19 pandemic experience (Balyer & Oz,
2018; OECD, 2019; Rubene, Daniela, Sarva, et al., 2021; UNESCO, 2023).
Online learning offers several benefits for adult learners, including flexibility,
affordability, wider subject choice, and improved digital literacy. However, there
are also limitations to online learning, such as the need for self-motivation,
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lack of social interaction, and potential challenges for learners with limited
technology skills and access. These limitations must be addressed to provide
participants with the best possible online learning experience. This research
explores strategies to enhance the benefits and mitigate the limitations of online
learning for adult learners by designing a long-term online learning experience
and evaluating participants’ experiences through this learning journey to
reflect on the benefits or drawbacks of applied strategies for online learning.
Furthermore, the online medium is used as an opportunity to create experiences
for educators in implementing TEL online, hence supporting the development
of their PDC.

63



2. METHODOLOGY

2.1. Research design

The research was carried out during a one- to two-year-long online
professional development course of up to 72 hours. The course was organised
under the National Centre for Education of the Republic of Latvias project
“Skola 2030” and offered to educators and education field professionals who
were willing to become educational technology mentors for other educators.
The course consisted of 22 learning modules, five of which were developed by
the author of this research. The author was also involved in designing, evaluating,
and improving participants’ overall learning experience during the course and
in evaluating the results of the course after its completion.

As a first step for creating the course, a tool for measuring PDC development
needs was created, approbated, and improved (Sarva et al., 2022). Then, using
said tool, participants PDC development needs were determined, and this
information was used to plan the professional development course format and
content.

During the course, both quantitative and qualitative data was gathered
to evaluate the quality, usefulness, and effectiveness of the course format
and content as well as improve the course to better meet participants’ needs.
Participants were invited to fill out a survey on their learning experience
after each module. They also had to fill in regular surveys on collaboration in
learning support groups and their learning progress. Participants also handed in
individual tasks reflecting on the use of DSs in their practice. With permission
from course organisers, the data was analysed on a regular basis to evaluate
the quality of the offered course and plan improvements where necessary. Data
was shared in a summarised and anonymised format with participants, learning
group instructors, and course organisers and in scientific publications.

At the end of the course, participants PDC development needs were
measured once more to determine if changes had occurred (and, if so, what).
The last learning module was devoted to participants’ reflections on the course
analysis as well as the proposed model for PDC development through online
learning. Continuous scientific literature analysis was carried out during
the research to improve the course experience for participants, create learning
module content, better understand the data collected, and report on these
findings (see Fig. 2).
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Figure 2. Research design (visualisation concept created by the author)

2.2. Methodological approach

The mixed-method approach was selected for data analysis and interpretation
and consisted of participant experience monitoring with structured and semi-
structured surveys, including self-assessment surveys, as well as quantitative
and qualitative content analysis of participant-shared practice examples.
Methodological data triangulation was ensured by a combination of methods to
ensure the reliability and validity of research findings.

The research was carried out in compliance with GDPR. Participants were
informed that the data collected during the online course might be used for
research and given the researcher’s contact information if they had any further
inquiries. The National Centre for Education of the Republic of Latvia (learning
event organisers) gave written permission to use the data collected during
the online course in this research. The methodology of this research was also
approved by the Ethics Committee of the University of Latvia (Riga, 08.03.2023,
Nr. 71-46/55).

The ADDIE model (Fig. 3) was chosen for designing the online learning
experience. It is a prominent instructional design framework widely used in
the field of education (Spatioti et al., 2022). It consists of five sequential phases:
(1) analysis, (2) design, (3) development, (4) implementation, and (5) evaluation.
By following the ADDIE model, instructional designers can ensure a systematic
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and structured approach to designing and implementing effective online
learning experiences. It has been successfully applied in corporate training,
higher education, school education, and professional development, as well as in
continuing education and skill development (Crompton et al., 2023; Godat &
Atkin, 2011; Spatioti et al., 2022). Therefore, it can be inferred that implementing
this model in designing online course learning experiences has the potential to
enhance overall learning outcomes.

The first phase of the ADDIE model involves gathering information
about the learning needs, target audience, and existing resources. This phase
focuses on conducting a thorough analysis to identify the learning objectives,
performance gaps, and specific requirements of the instructional programme.
A national-scale public application for the online course was organised to
select participants for this research. Educators from all fields and working with
students of all age groups were invited to join this professional development
opportunity. The information participants provided on their occupation was
verified to ensure they worked in the education field. Selected participants were
required to self-assess using the PDC development priorities self-assessment tool
(Sarva et al., 2022). The results of participant self-assessment were then analysed
and discussed among the course organisers to ensure the implementation of
the first phase of the ADDIE model.

In the design phase, the instructional goals and learning objectives are
defined. The designer creates a blueprint for the instructional materials, including
strategies, content organisation, assessments, and media. The development phase
entails transforming the design blueprint into actual instructional materials.
During this phase, the content is developed, multimedia elements are created,
and the materials are reviewed and refined to align with the design specifications.
For the creation of the online course, this meant involving the team of module
authors as well as learning group instructors in planning the format and content
of the online learning course.

In the implementation phase, the instructional programme is delivered
to the learners. This involves conducting pilot tests, training instructors,
and providing the necessary resources for successful implementation.
The implementation phase ensures the smooth execution of the instructional
programme. Collaborations between course organisers, module content authors,
and learning group instructors were organised via regular online meetings to
carry out the online course. All three parties discussed the planned content and
its implementation.

The evaluation phase assesses the effectiveness and impact of
the instructional programme. Evaluation methods may include gathering learner
feedback, assessing learning outcomes, and measuring the programme’s impact
on performance or organisational goals. The evaluation results help identify
strengths and weaknesses, inform improvements, and validate the effectiveness
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of the instructional design. The evaluation was implemented regularly during
the online course. After each learning module, participants’ reviews were
analysed and discussed to refine and further improve the learning experiences
for the online course participants. After the last stage of the course, an overview
evaluation was performed to see if and how different implemented formats of
learning supported participants’ learning needs. The impact of course content
on participants’ professional development needs was also measured, analysed,
and discussed among course organisers, module authors, and instructors.
Additionally, participants were invited to provide feedback on the summary of
data concerning the course and proposed conclusions on the overall participant
learning experience to further elaborate their perception of the learning
experiences provided.

Target audience o
Instructional goals
Required resources

Learning objectives e
Instructional strategy
Assessment strategies
Communication strategy

Learning analytics (3]
Learning management
Multimedia tools

Feedback, improvements

Synchronous meetings @)
Synchronous content
Learner support feedback,

Improvements

Reaction

Learning  Kirkpatrick's
Behaviour model
Results

Figure 3. The ADDIE model for structuring the online learning experience
(visualisation concept created by the author)

2.3. Data collection procedures and analysis

Data collection was organised regularly during learning and included (1)
PDC development needs measurements for participants at the beginning and
the end of the course; (2) evaluation forms for experiences on five learning
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modules (M1-M5); (3) collaboration and progress towards professional
development measurement as well as information on main successes
and challenges (Appendix A); (4) participant-shared individual tasks on
the implementation of DSs in practice; and (5) participants’ review of the research
results and conclusions.

2.4. Data interpretation

This research used the positivism perspective and mainly quantitative
data for data analysis. In some cases, where it was crucial, interpretivism and
qualitative data were also used to further explain the research results through
analysis of participants’” individual work or comments.
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3. RESULTS

3.1. PDC development priorities self-assessment tool

PDC development priorities were determined at the beginning of
the learning course (to adjust the planned content to participants’ needs) and
at the end (to determine if and what shifts in these priorities had occurred).
A self-assessment tool consisting of three parts was utilised.

The first section of the tool consisted of several questions to determine
general information about participants — specialisation, experience, information
on the school where they work. A two-tailed t-test was performed in Google
Sheets to compare the structure of participant groups at the beginning and
the end of the course (participant specialisation, level of education, and
size of school at the beginning and the end of the course). No statistically
significant differences were observed (p >.05) implying equal probabilities
of course completion across all groups (Table 1).The second and third parts
of the tool consisted of 38 statements about TEL, which had to be evaluated
twofold - firstly, determining how important each of the given statements
was in the participants’ opinion, and secondly, determining to what extent
participants managed to introduce such practices in their classes (Figure 2, 3).
Overall, 1,202 participants carried out the self-assessment before the learning
course and 610 after completing the course. The PDC development priorities
index (PDCDPI) was calculated by subtracting the sum of instances of high self-
assessment for carrying out mentioned statements about TEL (¢ = completely;
e = enough) from the sum of instances of high perceived importance of given
statements about TEL (v = very important; i = important):

PDCDPI = (v +1i)-(c+e)

Initial PDCDPI values were used to construct the course, including its format
and content. PDCDPI was also measured at the end of the course to determine
if and what changes had occurred. Participant PDCDPI ( %) decreased for all
of the TEL statements, and the change was statistically significant according
to a two-tailed t-test (p > .01). Considering that the perceived importance of
TEL statements did not change statistically significantly (p > .05), these changes
occurred due to an increase in participants self-assessments of implementing
given TEL statements in practice (Table 2). In other words, while participants
continued to see provided TEL statements as important for organising learning,
they were implementing these TEL features in their practice more, so the urgency
of the need for professional development in this field decreased.
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Table 2. PDCDPI ( %) at the beginning of the course (n = 1202) and the end of

the course (n = 610)

Beginning of| End of | PDCDPI
the course | the course (%)
changes

System for digital threat prevention 51 30 -21
Digital solutions to provide feedback 36 16 21
Students with special needs use digital technologies 45 25 -20
Digital solutions for formative assessment 36 16 -20
Digital solutions for increasing productivity 26 7 -19
Learning support pairs/groups 34 15 -19
A positive digital reputation 40 21 -19
Students plan, observe and evaluate their own
learning 49 30 -19
Learning platform 30 11 -19
Data protection conditions 44 26 -18
Use online information resources and media for
learning 36 18 -18
Receive support that helps using digital solutions 39 21 -18
Appropriate equipment 40 22 -17
Copyright 43 26 -17
Learning in groups using digital solutions 31 14 -17
Training to develop pedagogical-digital competence 25 7 -17
Creation of a variety of digital content 32 16 -17
Solve problem situations related to the use of
technology 34 18 -16
Consider student technical abilities and resources 34 18 -16
Suitable environment 44 28 -16
Student interests 29 15 -15
Evaluation and improvement of the learning process 33 18 -14
Learning pace 31 17 -14
Healthy habits when working with digital solutions 30 15 -14
Experience exchange activities 30 16 -14
Digital solutions for summative assessment 30 16 -14
Virtual communication procedure 34 20 -14
Environmentally responsible use of digital
technologies 32 19 -13
School management platform 16 4 -12
Independently master new digital solutions 27 15 -12
Communication platform 11 0 -12
Anticipate technological challenges and plan solutions 36 24 -12
In-depth learning for students who are ready for it 31 21 -11
Students conduct peer assessment 26 16 -10
Students share their work 25 15 -10
Additional support measures for students who require
them 29 19 -10
Get to know students 26 17 -10
Individual communication 26 18 -8
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3.2. Module evaluation surveys (M1-M5)

After each learning module, participants were invited to evaluate their
learning experience during the module. Surveys consisted of statements about
the learning experience on which participants had to express their opinions
using a 6-point Likert scale, ranging from “strongly agree” to “strongly
disagree”. There was also an option to leave additional comments about their
learning experience in the open-ended response field. Some modules contained
submodules to allow participants to choose the content they wanted to learn.
Since learning module surveys were an encouraged but optional activity in each
module, the respondent count differed in each learning module.

M1 was an introductory module with synchronous online meetings and
asynchronous informative tasks explaining the basics of the course structure,
requirements, and systems for learning. The module evaluation survey
(Appendix A) was completed by 919 participants. Strongly positive or positive
responses (“definitely yes” or “yes”) about their learning experiences in each
statement were given by 50 % or more of the participants; the most positive
evaluations were given for quality of group instructor work and finding learning
support group participants with whom they want to collaborate An exception
is the statement about gaining ideas for TEL for implementation in practice,
where slightly less than half of the participants gave strongly positive or positive
responses. This could be due to the basic content of the introductory module,
which might have been known by some of the participants already. Strongly
negative or negative responses (“no” or “definitely no”) are given by less than
20 % of participants in all cases. The most strongly negative or negative responses
were given for gaining ideas for implementation of DSs in practice, followed
by creating collaboration rules for learning support groups and usefulness of
the synchronous meeting for professional development. This could be partly
connected with the content and aims of the introductory module, which were
mostly devoted to explaining the use of digital technologies, learning during
the course, and establishing learning support systems for the course rather than
focusing on new digital skills or content (Fig. 4).

M2 included four submodules; participants had to choose and complete two
to meet the requirement for completing it. Participants filled in an evaluation
survey for each submodule they chose. Overall, 1,699 participant responses were
received. For this module, strongly positive or positive responses (“definitely
yes” or “yes”) for each of the evaluation statements are given by more than 75 %
of participants, except for approaching set learning goals, where the amount of
strongly positive and positive responses is slightly lower. Strongly negative
or negative responses (“no” or “definitely no”) were given by less than 5 %
of participants in all statements. Slightly more negative responses were given
in statements suggesting the usefulness of learning modules for participants’
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professional development. Considering that this was already the fifth module
in the course, this could indicate that participants who found the format or
the content of the course ill-suited had left the course, therefore decreasing
the number of negative responses given. It could also point to the fact that
participants highly evaluated the opportunity to choose from several topics
according to their interests and needs (Fig. 5).

M3 consisted of participants’ presentations about their best practice examples
when implementing TEL. Evaluations were provided by 630 participants. For
this module, the evaluations are highest in comparison to others, with 80 %
or more of participants agreeing to almost all of the statements (responses
“definitely yes” or “yes”). The only statement with a slightly lower proportion
of (strong) agreement concerns participants successfully sharing their own
practice examples. Participants appreciated the possibility to explore other
practitioners’ experiences and felt that this greatly benefited their own
professional development (Fig. 6).

M4 was similar in structure to M2. Participants had to choose and
complete two of the three offered submodules to complete M4. Participants
filled in an evaluation form for each submodule they chose (Appendix A).
Overall, 714 responses were received. Similarly to M2, strongly positive or
positive responses (“definitely yes” or “yes”) were given by more than 60 % of
participants. Strongly negative or negative responses (“no” or “definitely no”)
were given by less than 5 % of participants. The smaller number of positive
and strongly positive responses in comparison to M2 could be explained by less
freedom to choose a topic of interest or changes in course content. Overall, it is
clear that in this instance, participants’ experiences were positive and beneficial
for their professional development (Fig. 7).

M5 was devoted to summarising data about participants’ experiences
during the course, including the proposed model for PDC development online.
Participants were asked to review the summaries and express their opinions
on the conclusions and proposed PDC development model. Overall, 546
participants’ responses were received. Strongly positive or positive responses
(“definitely yes” or “yes”) were given by more than 70 % of participants. More
strongly positive responses were given about the quality of group instructor work
during the module. Strongly negative or negative responses were given by less
than 6 % of participants. Most negative or strongly negative responses (“no” or
“definitely no”) were expressed about the usefulness of this learning experience
for participants’ professional development. This could be caused by a lack of
meaningful transmission of this experience to their practice. M5 was designed as
a reflection experience on individual and group perceptions during learning as
means for analysing and improving the quality of the offered learning experience.
Perhaps this had to be more clearly explained to participants via asynchronous
content or synchronous meetings with group instructors. Another possibility is
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that the participants who gave negative or strongly negative responses did not
see this content as relevant to their professional development (Fig. 8). These
aspects can be explored in future research.

@ Definitelyyes @ Yes @ Ratheryes @ Ratherno @ No @ Definitely no

I set learning goals for myself, which | want to e ———————————
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| found partners in the learning support group ———————————————— 27 ]

with whom | want to cooperate
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Figure 4. Learning module “Teaching and learning I” evaluation, n = 919
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Figure 5. Learning module “Teaching and learning II” evaluation, n = 1699
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Figure 6. Learning module “Teaching and learning IV” evaluation, n = 630
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Figure 8. Learning module “Evaluation IV” evaluation, n = 546

3.3. Portfolio review, learning success, and group
collaboration evaluations

To determine participants’ self-perceived progress towards reaching their
chosen learning goals, regular self-assessment was introduced at the end of each
learning module and/or learning support group meeting (Appendix A). In total,
8,636 responses were collected and further analysed. Of the received responses,
more than 60 % were “definitely yes” or “yes’, revealing that participants suc-
cessfully learned their planned content. Fewer than 10 % of responses were
negative, indicating issues with reaching planned goals. There might be several
explanations for this. For instance, the chosen learning goals could have been too
challenging for the course-offered content/support/time. The course content was
also designed with a large variety of participants in mind, so while it tried to offer
varied content and opportunities to select and focus on topics relevant to each
participant, not all participants’ needs could always be met. Finally, not reaching
the planned learning goals in a certain stage of the course could have been caused
by external factors; for instance, many participants mentioned they were under
significant time constraints due to workloads in school and other factors, which
could have impacted their success in reaching their planned learning goals.

Regular self-assessments were introduced at the end of each learning module
and/or learning support group meeting to determine participants’ self-perceived
success of collaboration in learning support groups. In total, 8,636 responses were
collected and further analysed. Overall, 60 % of responses were “definitely yes”
or “yes’, revealing that participants felt their collaboration in learning support
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groups was successful. However, 20 % of responses were “no” or “definitely no’,
indicating issues with collaboration in learning support groups.

3.4. Participants’ review of results and conclusions

In the last learning module, participants were asked to reflect on
the summarised data of their learning experiences during the course and
the proposed functional model for the development of PDC during online
learning. They were offered visuals summarising this data as well as conclusions
drawn from it and had the option to express their opinions on it through a partly
structured survey. Altogether, 574 participants shared their opinions using this
survey (Fig. 9). The resulting data is discussed in the following sections.
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Figure 9. Learning experience evaluation, n = 574

Very positive (“definitely yes”) and positive (“yes”) responses comprised at
least 50 % of responses for all 13 statements. Three statements had above 75 % very
positive and positive responses — respondents noted that practical application
helped them master DSs, claimed that they had shared their practical examples
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with colleagues, and appreciated the availability of choices for both content and
format to learn in ways most convenient for them. Most negative responses (up
to 10 % “definitely no” or “no”) were given for the statements “I got involved
in the support group’, “colleagues in the support group helped me learn”, and
“I plan to use a similar approach with my colleagues/students”. This points to
the need for additional support for organising learning support group work.
Such support could include changes to group composition, additional support
for groups who are struggling, and thematic groups being created depending on
topic/participant interests instead of a permanent group format. It is important
to note that the use of online learning in schools has significantly decreased
since the Covid-19 pandemic, which caused participants to begin this course
in a remote learning context; therefore, it is not surprising that some educators
noted that they will not use similar learning format with their students and/or
colleagues because they are meeting in a face-to-face format instead.

Participants were also asked to express their opinions on the learning
formats they experienced during the course. In a structured survey, they were
asked to mark all statements that they felt they agreed with. Synchronous,
asynchronous, and experience exchange formats were offered for evaluation.
Overall, 574 participants expressed their opinions. Participants preferred
synchronous and experience exchange events over asynchronous format, and
the difference was statistically significant (two-tailed t-test, p < .05). However,
asynchronous content was more convenient for them (two-tailed t-test, p < .05).
Experience exchange events, although less convenient, were most helpful in
learning. Synchronous and experience exchange events were significantly more
motivating for learning than asynchronous content (Fig. 10).
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Figure 10. Learning format evaluation, n = 574

78


https://docs.google.com/document/d/10qUJkBcCZPpc8Xb5G_LqhYTe2807WkTG/edit#bookmark=id.pw6uzx3qhn7e

Convenience is a very important factor when choosing the learning format;
nevertheless, it is important to combine it with elements that make learning
more enjoyable, such as game elements, collaboration, and others, and to think
of additional motivators for learning to organise a successful asynchronous
course. Combining these formats can be beneficial to provide participants with
wholesome and easily available learning experiences that in turn generate better
learning outcomes. This is in alignment with other research focusing on blended
learning (Lou et al., 2012; Nouby & Alkhazali, 2017; Shea & Bidjerano, 2010).

3.5. Course retention and completion rate

Of the 1,574 individuals who applied for the course, 227 either did not
start or withdrew before the course was completed. All 227 participants who
left the course were invited to provide reasons for their departure, and 103 of
them shared their reasons, which included hard to combine the course with
work duties (37), the course was no longer topical for them as they had either
left school or changed job duties (18), the course content or format was not as
expected (17), health issues (14), dissatisfaction with course content, format,
or organisation (12), or for family reasons (5). The course retention rate
was therefore around 85 %. Overall, 1,347 individuals officially participated
in the course until its conclusion, of whom 931, accounting for around 60 % of
the total participants who applied for the course and 70 % of the participants
who officially took part in the course until its conclusion, successfully completed
the course and were awarded certificates of completion. The number of academic
hours awarded to each participant was determined based on the amount of
course content they completed, which ranged from 24 to 72 academic hours.
Participants who completed less than 30 % of the offered course content (less
than 24 academic hours) were considered to have failed the course and thus did
not receive a certificate of completion.

As seen in Table 3, the highest completion rate (86 %) was for participants
from the first cohort (learning the longest time — 24 months). This could be
attributed to the fact that more motivated participants applied during the first
application phase or, perhaps, learning group instructors offered more individual
communication and support during the initial stages of the course due to
feedback requirements to improve the course experience. The second highest
completion rate (68 %) was for the last cohort (learning for the shortest time —
10 months). This relatively short period of learning could have been a motivator
to complete course requirements promptly. Further research is needed to be
sure of the underlying causes of this situation.

Even though the completion rate was highest among participants from
the first cohort, participant input in course assignments was highest in the last
cohort — on average, participants from the first cohort completed 50 academic
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hours compared to 57 hours for the last cohort (Table 3). Moreover, only one
participant in the first cohort completed a maximum of 72 academic hours
compared to 25 participants who completed 72 academic hours in other cohorts.
This could point to a need to reexamine the length of the course; perhaps
it would be more effective to work in a shorter time frame and with greater
intensity. On the other hand, creating functional learning support groups as well
as knowledge implementation takes time, and having support during this time
can be crucial for success. Therefore, relying only on quantitative data, such as
work input, is not enough to draw conclusions, and more qualitative research is
needed to determine the causes of these differences

Table 3. Course completion rate and average professional development academic hours
granted to participants

Cohort | No. of participants | No. of participants who| Completion | Average academic
who took part in completed the course rate, hours granted
the course %
1 501 431 86 50
2 290 176 61 53
3 383 206 54 51
4 173 118 68 57
In total 1,347 931 Average 69 53

3.6. Functional model for organising online learning courses
to improve educators’ pedagogical-digital competence

The aim of this research was to conceptualise the results of an action
research into a functional model for organising online learning courses to
develop educators’ PDC. To accomplish this goal, an online learning course was
organised. Elements of the proposed model were incorporated into the course
experience and monitored through surveys during the learning experience to
examine the functionality of each model component. Course activities were
planned and upgraded according to participants and group coordinators’
opinions, needs, and other collected data. Any changes or additional elements
integrated into the course were used to upgrade the functional model (Fig. 11).
The last version of the model was presented to participants during the last
module of the course, and general feedback on its elements was collected from
them.
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Figure 11. Functional model for organising PDC development online (visualisation
concept created by the author)

Table 4 explains how the course was built according to the ADDIE model and
which data was used to validate each part of the model. In-depth explanations of
the validation of each of the 13 model components and component groups will
be given in the following sections. To ensure a more objective representation of
participants’ feedback for model component validation, only the most positive
responses were used to confirm participants’ favourable opinions. Therefore,
for M1-M5 evaluations, “definitely yes” and “yes” will be considered positive
on the 6-point Likert scale, whereas “rather yes” will not. For the portfolio
review, the top two levels of the 5-point Likert scale (where 1-very bad and
5-very good) will be used as positive responses. Lastly, for participants’ review of
the results and conclusions, “definitely yes” and “yes” will be considered positive
on the 7-point Likert scale, whereas “rather yes” will not be counted as a positive
response, while “cannot evaluate” will not be counted as positive or negative.
A minimum threshold of 50 % of participant responses expressing the highest
levels of satisfaction (as described before) was set for validation purposes.
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Table 4. Information on the validation of the functional model during participatory
action research carried out in an online course, model component numbering from

Fig. 11

Model component

When it was
approbated
(B - before
the course,
D - during
the course,

A - after
the course)

How it was approbated and
the average proportion of
very positive (“definitely yes”)
or positive (“yes”) (Feedback
in % where applicable, not
applicable (n/a) if not)

ADDIE
model phase
(1 - analysis,
2 - design,
3 - development,
4 - implementation,
5 - evaluation)

Validated /
not
validated

BDA

PDC development needs
self-evaluation (n/a)
Module evaluation surveys
(M1-M5) (50 % or above)
Portfolio review (60 %)

1,5

Validated

BDA

PDC development needs
self-evaluation (n/a)
Portfolio review (60 %)
Participants’ review of
results and conclusions
(70 % or above)

1,2

Validated

BDA

PDC development needs
self-evaluation (n/a)
Module evaluation surveys
(M1-M5) (50 % or above)
Portfolio review (60 %)
Participants’ review of
results and conclusions
(60 % or above)

1,2

Validated

BDA

Portfolio review (60 % or
above for self- and peer
evaluation and 95 % or

above for instructor work)

Individual tasks for
implementing DSs in
practice (n/a)
Participants’ review of
results and conclusions
(55 % or above)

1,2,3

Validated
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Model component

When it was
approbated
(B - before
the course,
D - during
the course,

A - after
the course)

How it was approbated and
the average proportion of
very positive (“definitely yes”)
or positive (“yes”) (Feedback
in % where applicable, not
applicable (n/a) if not)

ADDIE
model phase
(1 - analysis,
2 - design,
3 - development,
4 - implementation,
5 — evaluation)

Validated /
not
validated

D

Portfolio review (60 % or
above)

Module evaluation surveys
(M1, M2, M4) (60 % or
above)
Participants’ review of
results and conclusions
(55 % or above)

1,2,3

Validated

Module evaluation surveys
(M1-M5) (50 % or above)
Portfolio review (60 %)
Individual tasks for
implementing DSs in
practice (n/a)
Participants’ review of
results and conclusions
(50 % or above)

4,5

Validated

Module evaluation surveys
(M1-M5) (50 % or above)
Portfolio review (60 %)
Individual tasks for
implementing DSs in
practice (n/a)
Participants’ review of
results and conclusions
(50 % or above)

4,5

Validated

Module evaluation surveys
(M2-M5) (60 % or above)
Portfolio review (60 %)
Individual tasks for
implementing DSs in
practice (n/a)
Participants’ review of
results and conclusions
(50 % or above)

4,5

Validated
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Model component

When it was
approbated
(B - before
the course,
D - during
the course,

A - after
the course)

How it was approbated and
the average proportion of
very positive (“definitely yes)
or positive (“yes”) (Feedback
in % where applicable, not
applicable (n/a) if not)

ADDIE
model phase
(1 - analysis,

2 - design,

3 - development,
4 - implementation,
5 — evaluation)

Validated /
not
validated

el

D

Module evaluation surveys
(M1, M3) (65 % or above)
Portfolio review (60 %)
Individual tasks for
implementing DSs in
practice (n/a)
Participants’ review of
results and conclusions
(55 % or above)

4,5

Validated

10

Module evaluation surveys
(M1, M3) (65 % or above)
Portfolio review (60 %)
Individual tasks for
implementing DSs in
practice (n/a)
Participants’ review of
results and conclusions
(55 % or above)

4,5

Validated

11

Module evaluation surveys
(M1-M5) (65 % or above)
Participants’ review of
results and conclusions
(50 % or above)

3,4,5

Validated

12

Module evaluation surveys
(M1-M5) (65 % or above)
Participants’ review of
results and conclusions
(50 % or above)

3,4,5

Validated

13

BDA

Module evaluation surveys
(M1-M5) (65 % or above)
Participants’ review of
results and conclusions
(50 % or above)

3,4,5

Validated

Whole
model

Participants’ review of
results and conclusions
(50 % or above)

Validated
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CONCLUSIONS

This research explored what educators’ PDC development needs are and
how they can be fulfilled through online learning. The aim was to conceptualise
the development of educators PDC through online learning by creating
a functional model. A scientific literature analysis of PDC measurement,
development, and online learning, as well as select methodological approaches,
was carried out to accommodate the research requirements. To explore educators’
PDC development needs, a PDC development needs self-assessment tool was
developed (Sarva et al.,, 2022). Utilising this tool, research participants PDC
development needs were determined and taken into account while designing an
online learning course in accordance with insights from the scientific literature
analysis. The designed online learning course was then implemented, and with
the aid of regular participant feedback on their learning experiences, analyses
of participants” practical work, and reviews of the research results, the success
of various approaches to online learning were explored. To conceptualise
the research results, a functional model for the development of educator PDC
through online learning was created (Fig. 12).

Focusing on PDC development needs rather than educatorss PDC
measurement proved effective for gathering the data necessary for planning
the online learning course and measuring its impact. The PDC development
needs self-assessment tool demonstrated strong internal consistency and offered
valuable insights for shaping the content of the online learning course. Analysis
of the gathered data revealed that participants’ PDC development priorities
lie in such areas as developing a system for digital threat prevention, using
TEL to support self-directed learning, and supporting students with special
needs. The results from the end-of-course evaluation reveal that significant
improvements were seen in all these areas and in other topical areas, such as
using DSs to provide feedback, increasing the productivity of work, and using
DSs for organising group work and building a positive digital reputation.

The validity of the functional model (Fig. 12) for organising a PDC
development course online was examined in light of Kirkpatrick’s Four-Level
Model. The first three levels of the model were examined during the course;
the fourth level is partly measured during the course but should be reviewed
after its completion to recognise the long-term impact(s) of the learning event
and is a relevant component of further research. The first level (reaction)
concerns participants’ reactions towards the course experience. This was
measured mainly via regular surveys during the course. The results show that
participants’ satisfaction with the offered content and format is optimal, ranging
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from 60 % to almost 80 % positive or very positive responses depending on
the course module measured. The second level (learning) shows what and to
what extent participants have learned during the course. This was measured
through portfolios in which participants reflected on their progress towards
reaching their learning goals. This portfolio analysis revealed that more than
60 % of participants expressed positive or very positive opinions on their progress
towards planned learning goals. Moreover, the comparison of PDC development
priorities and self-assessment tool measurements at the beginning and the end of
the research reveals that PDC development needs have decreased in all measured
aspects, indicating a positive impact of the learning experience on participants’
PDC. The third level (behaviour) shows how participants apply the ideas they
have gained in practice. This was mainly measured by analysing participants’
shared information on implementing ideas in practice through their learning
portfolios. The results indicate that they found the application of DSs in their
practice, along with sharing experiences and supporting others in utilising DSs,
to be significant highlights of their course experience. The fourth level (results)
focuses on the short- and long-term results of the learning experience. Only
immediate results could be measured during this research; therefore, this level
can only be considered partly measured. Nevertheless, the occurrences assessed
in this research present an optimistic outlook. The course retention rate was
above 85 %, and the completion rate was above 75 %, which is another indicator
pointing towards the success of the offered experience, especially considering
the overall low retention and completion rates of online courses (Kebritchi et al.,
2017; Kirtman, 2009; Lee & Choi, 2011). Furthermore, participants were asked
to express their overall opinion on the course content and organisation as well
as the proposed functional model for organising this learning experience online
as part of the last learning module. At least 50 % of responses in all measured
factors were positive or very positive. Above 75 % of participants concluded that
practical application had helped them master DSs, that they had shared their
practice examples with colleagues, and that they appreciated the availability of
choices for both content and format to learn in ways most convenient for them.
Most negative responses, with up to 10 % of participants stating that they did
not succeed in the measured factors, focused on the success of group work. This
suggests that additional support or other measures are needed when organising
learning support group work.

The overall results are optimal in all four levels of Kirkpatrick’s model,
with participants expressing satisfaction with the course’s format and content,
instructor-provided facilitation and support, and sharing examples of learned
content implementation in their practice in schools. According to Kirkpatrick’s
Four-Level Model and data collected during the course, it can be deduced
that the examined online course was successful, as indicated by the high
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satisfaction levels of participants with both the course format and content
and the comparatively high course retention and completion rates. Therefore,
the proposed model can be considered validated.
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Figure 12. Functional model for organising PDC development online (visualisation
concept created by the author)
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OUTLINE OF THE OUTCOMES

A tool was developed to assess the development needs of educators in
terms of their pedagogical-digital competence (PDC). This tool underwent
successful validation and was employed to measure participants’ initial and final
PDC development needs in an online course. The initial evaluation revealed
that the most acute of participants’ PDC development needs included creating
a system for digital threat prevention, ensuring that students plan, observe,
and evaluate their own learning, and ensuring that students with special needs
use digital technologies in learning. The final evaluation of participants’ PDC
development needs revealed a reduced need for professional development
across all 38 aspects measured, highlighting the positive impact of the learning
experience on participants’ competence. Furthermore, the decrease in PDC
development needs was among the highest for all three initially revealed
participants’ priorities, indicating the focus of the provided learning experience
on participants’ most acute PDC development needs.

A functional model was created to provide a framework for the online
course focused on PDC development. The elements of this model were validated
through an analysis of participants’ learning experiences during the online
course. Additionally, participants had the opportunity to express their
opinions on the proposed model and its components during the concluding
module of the online course. The high level of learning satisfaction reported
by the participants, along with evidence of the successful implementation
of the learned content in practice, serves as proof of the functional model’s
effectiveness and validity.
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LIMITATIONS OF THE RESEARCH

One of the significant limitations of this research was the large amount
of data that needed to be collected and analysed. Due to the diverse nature
of the participants and the broad scope of the research topic, a considerable
volume of data was expected. Accordingly, the data collection process was
carefully constructed to address this limitation. The use of brief participant
input through platforms such as Google Forms and Skolo.lv helped efficiently
gather data from the large number of participants. Additionally, automated data
coding and analysis scripts aided in managing and processing the vast amount
of data collected.

The research involved a highly differentiated group of participants with
unique contexts and characteristics. This differentiation posed challenges in
designing and implementing the research activities. To address this limitation,
the learning content and format were flexible, allowing different levels of
participation to be accommodated. Offering participants the opportunity to
choose learning topics and formats also proved to enhance their engagement
and learning satisfaction. Furthermore, analysing the experiences of participants
from various contexts provided valuable insights into the impact of contextual
factors on professional development and competence development.

The research focused on professional competence development in the context
of online learning events. The broadness of the topic presented a limitation in
terms of narrowing down the research scope. To address this, certain learning
modules and activities within the online learning experience were selected for
analysis. By narrowing the focus, the research could explore specific aspects in
greater depth and generate more focused and meaningful findings.

Another limitation was the involvement of different group instructors
and their teaching approaches. This introduced variability and potential bias
in the research process. Careful coordination and training of instructors were
conducted to mitigate this limitation, ensuring consistency in participants’
experiences, which were in turn reflected in the collected data.

Summarising the large amount of data to be analysed required careful
consideration in terms of data collection, coding, and analysis. The differentiated
group of participants and their diverse contexts called for flexibility in
learning content and format, but this also provided richer data for analysis.
The involvement of different instructors called for coordination and training to
ensure consistency. Lastly, the broad topic and scope of the research required
the prioritisation of specific activities or events. By acknowledging and
addressing these limitations, this research strives to provide valuable insights
into participants’ professional development and competence development in
online learning events.
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SUGGESTIONS FOR FURTHER RESEARCH

By conducting a more thorough qualitative analysis of participant
experiences, valuable insights can be gained regarding individual perspectives
and areas for improvement in the course’s format and content. Focusing on
highly successful learners who are satisfied with the current learning format
could uncover the distinctive qualities of effective online learners. Similarly,
examining the experiences of less successful learners could shed light on
the primary challenges they face, highlighting the potential need for additional
support. Engaging in in-depth analysis, such as observations and content
analysis, of participants’ experiences when learning to use and implement new
data systems in practice could offer valuable suggestions for enhancing course
content and format. Analysing participants’ individual portfolios and reflections
on their learning experiences could provide valuable information on different
learning approaches and aid in tailoring support for participants throughout
the online course. Furthermore, conducting a longitudinal study of participants’
professional practice could help determine the long-term impact of the course
and identify evolving professional development needs, allowing for timely
updates to the course content.
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