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IEVADS

Darba problematika

Modernas ekonomikas apstaklos uzp€mumu veiksmi daudz mazaka méra
nosaka tradicionalas konkurétsp€jas priekSrocibas — kapitals, zeme, izejvielas un
tehnologijas. Par organizaciju svarigakajiem resursiem ir kluvusi darbinieki ar
savam kompetencém, zinasanam, kontaktiem un idejam. Viena no §is tendences
izpausmém ir cilvékresursu parvaldibas un attistibas pieaugosa loma organizacijas
parvaldiba. Latvijas Nacionalas attistibas plana 2014. — 2020. gadam ir noradits:
»Augstas kvalitates nodro§inasana un darba raZiguma kapina$ana ir viens no
svarigakajiem nosacijumiem musu uznéméju konkurétsp&jas paaugstinasanai, tadel
uznéméji tiek mudinati regulari veértét savu resursu izmantoSanas efektivitati,
darbinieku darba raZigumu un inovaciju potencialu.” (“Latvijas Nacionalais
attistibas plans 2014, — 2020. gadam,” 2012).

Riipgjoties par konkurtsp&ju, organizacijas saviem darbiniekiem cenSas
nodros§inat nepiecieSamo attistibu, §im meérkim plaSi izmantojot macibu centru
pakalpojumus gan organizaciju iekSiengé, gan iesaistot argjus macibu
nodrosinatajus. Organizaciju un macibu centru sadarbiba biezi nakas saskarties ar
grutibam nodroSinat macibu lietderibu. Ar macibu lietderibu Saja darba tiek
saprasta organizacijas darba nepiecieSamo kompetencu apguves nodroSinasana
pamatoti izvéletiem darbiniekiem organizacijai izdeviga veida. Macibu lietderibas
nodro$inasanai jaatrisina $adi uzdevumi:

1) macibu vajadzibu identificé$ana un macibu mérku definé$ana — noteikt ko
nepiecieSams macit;

2) apmacamo darbinieku identificéSana — noteikt kam un kas tiesi ir jamaca;

3) macibu sagatavoSana un nodro$inasana klientam izdeviga veida — noteikt ka
macit un ka organizet $adas macibas;

4) sasniegto rezultatu novért€sana un macibu kvalitates nodroSinasana.

Saja promocijas darba lietderigu macibu nodroginasanas probléma tiek
risinata macibu centru konteksta. IevieSot macibu lietderibas jédzienu, mainas
macibu nodro§inasanas akcenti, uzsverot nepiecieSamibu radit pozitivu ietekmi gan
klienta organizacija kopuma, gan katra macibu dalibnieka darba. Macibu lietderiba
ietver macibu kvalitates nodroSinasanu, kas nozimé visu macibu procesu
kvalitativu TstenoSanu, tai skaitda nodroSinot kvalitativus macibu procesu izpildes
rezultatus un izvirzito macibu mérku sasniegSanu.

Problémas ar organizaciju darbinieku kvalitativu un efektivu macibu
nodro§inasanu nav jaunas un tam laika gaita ir izveidotas savas risinaSanas pieejas
un tehnikas. Macibu izstrades un nodro$inasanas uzdevumu risinasanai ir iesp&jams
izmantot instruktazas projektéSanas pieejas. Lidz ar IKT attisttbu modernas un
efektivas macibas nav iedomajas bez e-macibu izmantosanas. Organizacijas un tas



darbinieku zinasanu veidosana, koplieto$ana un praktiska pielietoSana bitiska loma
ir zinasanu parvaldibai.

Zinasanu parvaldibu un e-macibas ir pienemts uzskatit par tuvam, tacu
noskirtam disciplinam, kaut gan to kopiga izmantoSana macibu nodroSinasanai var
sniegt papildu ieguvumus un radit sinergiju, kad kopa tiek iegiits vairak neka
vienkar$i summgjot katras disciplinas devumu (Liebowitz and Frank, 2011). Kopigi
izmantojot zinaanu parvaldibas un e-macibu piecjas un tehnikas ir sagaidami
uzlabojumi un ieguvumi darbinieku attistibas procesa. Abu disciplinu kopigais
saskarsmes punkts ir maciSanas un macibu nodrosinasana, kam var but lietderigi
izmantot instruktazas projektéSanas procesu.

Izmantojot zinasanu parvaldibas un e-macibu integraciju ka teorétisku
platformu, iesp&jams izveidot praktiski pielietojamu macibu parvaldibas metodiku.
Papildinot $o metodiku ar kompetences balstitu, personaliz&tas attistibas pieeju tiek
risinati darbinieku vienotas vértesanas un macibu personalizacijas jautajumi. Sadas
metodikas praktiskas pielietoSanas nodroSinasanai nepiecieSama atbilstosa
informacijas komunikacijas tehnologiju (IKT) sistéma. Rezultata tiek iegiits vienots
Macibu un kompetencu parvaldibas risinajums (MKP risindgjums), ko veido
metodiskas vadlinijas macibu un kompetencu parvaldibai kopa ar nepiecieSamo
informacijas sisteému atbilstoSo procesu nodrosinasanai.

MKP risinagjuma mérka auditorija ir macibu centri, kas orientgjas uz klientu
organizaciju stratégiskajiem mérkiem un optimala veida sagatavo darbiniekus
darba uzdevumu veik8anai. Praksé macibu centri var bit organizacijas iek$gja
strukt@irvieniba vai aréja macibu iestade.

Izpétot zinaSanu parvaldibas un e-macibu integracijas iesp&jas, autors
identificéja konceptualus, tehniskus un organizatoriskus kaveéklus abu disciplinu
integracijai, tacu So kaveklu parvareSanas un sekmigas integracijas gadijuma ir
sagaidami biutiski uzlabojumi darbinieku attistibai. Literatiira aprakstitie zinasanu
parvaldibas un e-macibu integracijas modeli lielakoties piedava tikai teortiskas
integracijas idejas, tiem trikst tehniskas detalizacijas, skaidribas par praktisku
realizaciju un sagaidamajiem ieguvumiem. Izvert€jot So modelu praktiskas
pielietoSanas iespg&jas, autors konstatgja, ka modeli nav pieméroti realizacijai
macibu centru konteksta. Vairums piedavato modelu ir teorétiski un bez metodikas
to praktiskai pielietoSanai, kas izskaidro organizaciju nevélé$anos $os modelus
realiz&t praks€ uznémeéjdarbibas vide.

Sada situacija darba autors pienéma lémumu izstradat macibu centru
kontekstam piemérotu zinasanu parvaldibas un e-macibu integracijas modeli, kas
veidotu teorétisku pamatu praktiska Macibu un kompetencu parvaldibas risinajuma
izveidei. Sekmigu rezultatu sasniegsanu noteica $adu apstaklu sakritiba:

1) SIA “Baltijas datoru akadémija” ir ieintereséta finansét macibu
nodrosinasanas metodikas izstradi, kura izmanto zinasanu parvaldibas un e-
macibu integraciju;

2) Pétijjuma teorétiskas dalas realizéSanai ir rasta iesp&ja izmantot Eiropas
Regionala Attistibas fonda finansgjumu;



3)

SIA “Baltijas datoru akadémija” piekrit finansét pétijuma praktiska
risindjuma izstradi un validaciju.

Promocijas darba merkis un uzdevumi

Darba hipotéze: zinasanu parvaldibas un e-macibu integracija sekmé

macibu lietderibu.

Darba meérkis ir izveidot macibu un kompeten¢u parvaldibas risinajumu,

kura realizéta zinaSanu parvaldibas un e-macibu integracija uzlabo organizacijas
macibu lietderibu.

1)
2)

3)
4)
5)

6)
7

Darba uzdevumi:

izpétit zinasanu parvaldibas un e-macibu integracijas iesp&jas un modelus;
izveidot teorétisku macibu lietderibas uzlaboSanas modeli, kura izmantota
zinasanu parvaldibas un e-macibu integracija,;

izstradat metodiku macibu lietderibas uzlabo$anas modela praktiskai
pielietosanai macibu centros;

izstradat informacijas sist€mas projekt€§jumu macibu un kompetenéu
parvaldibas risinajumam;

izveidot risinagjumu macibu un kompetenéu parvaldibai, kura realiz&ta
macibu lietderibas uzlaboSanas metodika;

ieviest macibu un kompetencu parvaldibas risinagjumu macibu centra;

veikt macibu un kompetenu parvaldibas risingjuma validaciju macibu
centra un novertét risinajuma sniegtos ieguvumus.

Pétijuma metodes

Literatiras apskats, analize un sintéze, klasifikacija, ekspertu intervijas,

anket€Sana, statistiska analize, prototip&sana.

Zinatniskais jauninajums un praktiska vertiba

Zinatniska novitate

Izstradats teorétisks macibu lietderibas uzlabosanas modelis, kura izmantota
zinaSanu parvaldibas un e-macibu integraciju.

Izstradata metodika macibu lietderibas uzlaboSanas modela praktiskai
pielietoSanai.

Formalizéts vienots macibu un kompetencu parvaldibas risinajums,
izmantojot macibu un kompetenéu parvaldibas metodikas un informacijas
sistémas projekt&jumu;

Uzlabota macibu lietderiba, realizéjot zinaSanu parvaldibas un e-macibu
integraciju.



Petijuma tezes

e  Zinasanu parvaldibas un e-macibu integracija uzlabo macibu lietderibu, tai
skaita macibu izmeramibu un kvalitati.

e Macibu lietderibas uzlaboSanas modelis nodrosina zinasanu parvaldibas un
e-macibu disciplinu integraciju.

e Zinasanu parvaldibas un e-macibu integracija macibu un kompetencu
parvaldibas risinajuma nodro$ina macibu lietderibu.

Praktiska vertiba

e Integrétas macibu parvaldibas (IMP) modelis dod teorEtisku pamatu
organizacijas macibu lietderibas nodroSinasanai - macibu mérku parvaldiba,
macibu kvalitates nodros§inasana un macibu izmeramiba.

e Integrétas macibu parvaldibas metodika nodroSina IMP modela praktisku
pielietoSanu macibu centros.

e Macibu un kompetenéu parvaldibas informacijas sistema (IS MKP)
nodroSina procesu automatizaciju, ka ar1 informaciju argumentétai l€mumu
pienemsanai un operativai reag€Sanai, kas garant€ nepiecieS$amo macibu
kvalitati.

e Macibu un kompetencu parvaldibas risinajums (MKP risinagjums) macibu
iestadém lauj uzlabo macibu kvalitati un procesu izméramibu.

Daliba ar promocijas darbu saistitajos projektos

Darbs dalgji tika izstradats IT Kompetencu centra projekta “Informacijas un
komunikacijas tehnologiju kompetencu centrs” (ligums Nr. No. L-KC-11-003)
veikta petijuma 1.17. “Uz e-macibam balstita zinasanu vadibas risindjuma izstrade”
ietvaros, ko lidzfinansgja Eiropas regionalas attistibas fonds.

Promocijas darba struktara un apjoms

Promocijas darba struktiira ir veidota atbilsto$i hipotézei, mérkim un
uzdevumiem, un sastav no ¢etram nodalam.

Pirmaja nodala ir sniegts ieskats darba problematika un ir aplikoti zinasanu
parvaldibas un e-macibu disciplinu uzdevumi un procesi, analiz&tas abu disciplinu
integracijas iespgjas, ka arT apkopoti un analizeti zinasanu parvaldibas un e-macibu
integracijas modeli un to praktiskas pielietoSanas iespgjas macibu centros.

Otraja nodala ir apskatits autora izveidotais teorétiskais zinaSanu
parvaldibas un e-macibu integracijas modelis macibu lietderibas uzlaboSanai, un ir
aprakstita autora izveidota metodika §1 modela praktiskai pielietoSanai.

TreSaja nodala ir apskatita informacijas sistéma, kas nodroSina macibu
lictderibas nodros§inasanas metodikas izmanto$anu macibu centros. Autors ir
izveidojis S§is sisteémas prasibu aprakstu, identificgjis sisttma nepiecieSamo e-
macibu tehnologiju atbalstu un izstradajis sist€émas projekt&jumu.



Ceturtaja nodala ir apskatits autora veidotais vienotais macibu un
kompetencu parvaldibas risinajums, kas satur gan ricibas metodikas, gan
nepiecieSamo informacijas sistému $§s metodikas pielieto$anas atbalstam. Nodala ir
apskatita macibu un kompetencu parvaldibas risinajuma ievieSana macibu centra,
aprakstita risinajuma validacija un tas rezultati piecos validacijas projektos. Autora
veikta validacijas rezultatu analize parada promocijas darba mérka sasniegSanu un
pierada izvirzito hipotézi, ka zinaSanu parvaldibas un e-macibu integracija sekmé
macibu lietderibu.

Darba apjoms ir 212 lappuses, tas ietver 26 tabulas, 38 attélus un 6
pielikumus. Darba izmantoti 104 literatiiras avoti, tai skaita 101 anglu valoda.

Darba aprobacija

Promocijas darba veikto p&tijumu rezultati ir atspoguloti $adas publikacijas:

1) Judrups, J., Kazakovs, M., Zandbergs, U., 2016. Learning and competence
management solution. In Proceedings of 15th International Scientific
Conference Engineering for Rural Development. pp. 839-844. Jelgava.
(SCOPUS)

2) Judrups, J., 2016. Knowledge Management and E-learning Integration
Model (KMELI). In {ICEIS} 2016 - Proceedings of the 18th International
Conference on Enterprise Information Systems, 1, pp. 588-593. (SCOPUS)

3) Judrups, J., Zandbergs, U., Arhipova, 1., Vaisnore, L., 2015. Architecture of
a Competence-Based Human Resource Development Solution. Procedia
Computer Science, 77, pp. 184-190. Valmiera. (SCOPUS, Web of Science)

4) Judrups, J., Zandbergs, U., Kazakovs, M., 2015. Competence based human
resource development solution. In Proceedings of 14th International
Scientific Conference Engineering for Rural Development, pp. 669-674.
Jelgava. (SCOPUS)

5) Zandbergs, U., Judrups, J., 2015. Evaluating competences with
computerized tests. In Proceedings of 14th International Scientific
Conference Engineering for Rural Development. pp. 625-630. Jelgava.
(SCOPUS)

6) Judrups, J., 2015. Analysis of Knowledge Management and E-Learning
Integration Approaches. In S. Hammoudi, L.A. Maciaszek, and E. Teniente,
eds. {ICEIS} 2015 - Proceedings ofP the 17th International Conference on
Enterprise Information Systems, Volume 2, Barcelona, Spain, 27-30 April,
2015. SciTePress, pp. 451-456. (SCOPUS)

7) Judrups, J., 2015. Analysis of Knowledge Management and E-Learning
Integration Models. Procedia Computer Science, 43, pp. 154-162. Valmiera.
(SCOPUS, Web of Science)



Petijumos iegutie rezultati tika prezentéeti sadas konferences:

1) Engineering for Rural Development, 25.-27.05.2016 Jelgava, Latvija.
Referats: “Learning and competence management solution”.

2) Research for Rural Development 18.-20.05.2016, Jelgava, Latvija. Referats:
“Architecture of Competence-Based Human Resource Development
Solution”.

3) International Conference on Enterprise Information Systems (ICEIS), 25-
28.04.2016, Roma, Italija. Referats: “Knowledge Management and E-
learning Integration Model (KMELI)™.

4) Engineering for Rural Development, 20.-22.05.2015, Jelgava, Latvija.
Referats: “Evaluating competences with computerized tests”.

5) International Conference on Enterprise Information Systems (ICEIS), 27-
30.04.2015, Barselona, Spanija. Referats: “Analysis of Knowledge
Management and E-Learning Integration Approaches”.

6) ,,12th International Conference on Perspectives in Business Informatics
Research” BIR 2013, 23.09-25.09.2013, VarSava, Polija Referats:
“Knowledge Management and E-Learning Integration SWOT Analysis”.

1. ZINASANU PARVALDIBAS UN E-MACIBU
INTEGRACIJA

Modernaja zinasanu ekonomika sp&ja parvaldit zinaSanas ieglist arvien
lielaku lomu (Dalkir, 2005). Uzpémumos zina$anas ir vértiba, kas tiek iestradata
produktos vai mit mobilos darbiniekos.

ZinaSanu parvaldiba ir organizacijas sistematiskas riipes, lai lautu
informacijai un zina§anam pieaugt, pliist un radit vértibas. ST disciplina nodroina
procesus, lai istas zinaSanas nonaktu pie istajiem darbiniekiem istaja laika un
palidzetu cilvékiem dalities un pielietot informaciju ar mérki uzlabot organizacijas
sniegumu.

Ar e-macibam tiek saprasts macibu process, kura izmanto elektroniskus
macibu materialus un informacijas un komunikacijas tehnologijas. E-macibas ir Joti
plass jédziens, tapéc noteiktu e-macibu aspektu izcelSanai izmanto precizakus
terminus, piemeram, tieSsaistes macibas, virtualas macibas, timekli balstitas
macibas, datora balstitas macibas, datora atbalstitas macibas, mobilas macibas.

Galvenie ar e-macibu sniegtie ieguvumi ir Tsaks macibam patérétais laiks,
mazakas macibu izmaksas, labaki maciSanas rezultati, apglito zinasanu noturiba,
iesp&ja mactties pasa izveleta vieta, laika un tempa.

ZinaSanu parvaldibas un e-macibu attistibas vesture ir ar kopigiem saskares
punktiem un to talaka attistiba dabigi ved pie abu disciplinu ciesakas tuvinaSanas,
jo to kopigais darbibas lauks ir saistits ar maciSanos. ZinaSanu parvaldiba
lielakoties akcenté neformalo, grupu un organizacijas macisanos, un ir tendéta uz
organizacijas stratégisko mérku sasniegSanu. Savukart e-macibas vairak orientgjas

9



uz individualo maciSanas aspektu un koncentréjas uz tuvakiem meérkiem un
uzdevumiem.

Saja darba ar zinaganu parvaldibas un e-macibu integraciju saprot situaciju,
kad zinasanu parvaldiba un e-macibas tiek traktetas ka divas lidzvertigas
disciplinas un notiek to kopiga un saskanota izmantoSana (1.1. att.).

Zinaanu parvaldiba E-macibas
E-maicibas Zinasanu parvaldiba
E-macibu adaptacija zindanu Zinasanu parvaldibas
parvaldibai adaptacija e-macibam
Zinasanu E-macibas
parvaldiba
Maic3anas

Zinasanu parvaldibas un e-macibu integracija
1.1. att. ZP un EM adaptacijas un integracijas iespéjas
Avots: (autora veidots)

Autora veikta zinaSanu parvaldibas un e-macibu integracijas SVID analize
parada virkni konceptualu, organizatorisku un tehnisku problému, kas var kavéet
integraciju. Ja §is problémas tiek atrisinatas, ir iesp&ams sagaidit virkni
uzlabojumu - lietderigaks resursu izlietojums, elastigaki macibu nodroSinasanai
risinajumi un labaka organizacijas macisSanas.

Galvenie zinasanu parvaldibas un e-macibu integracijas virzieni ir macibu
objektu atfistiba (atkartota izmantojamiba, savietojamiba, ilglaicigums un
pieejamiba), dinamisku zinaSanu pasniegSanas iesp&ja, ka ar1 zinaSanu saglabasana,
koplietoSana un izmanto$ana e-macibu modulu veidoSanai.

Autora veikta zinasanu parvaldibas un e-macibu integracijas modelu izp&te
paradija, ka $adai integracijai nav viena visparatzita risindjuma un integraciju
nepiecieSams veidot atbilstosi konkrétas organizacijas videi, specifikai un
vajadzibam.

Zinatniskaja literatiira biezak aprakstitie zinaSanu parvaldibas un e-macibu
integracijas modeli nav pielietoti praksg, jo tiem ir nepietiekama tehniska
detalizacija un nav atbalsta praktiskai TstenoSanai. Zinamie zinasanu parvaldibas un
e-macibu integracijas modeli nav pieméroti izmanto$anai ST petljuma konteksta
macibu centros, tapecdarba autors pienéma lemumu izstradat macibu centru
kontekstam pieme@rotu zinaSanu parvaldibas un e-macibu integracijas modeli, kas
veidotu teorétisku pamatu praktiska Macibu un kompetencu parvaldibas risinajuma
izveidei.
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2. INTEGRETAS MACIBU PARVALDIBAS MODELIS UN
METODIKA

Autora izveidotais Integrétas macibu parvaldibas (IMP) modelis apraksta
pieeju lietderigu macibu nodro§inaSanai. Modela centra ir macibu procesu
organizacija ar izteiktu akcentu uz macibu meérku, kvalitates un izméramibas
nodro§inasanu. Organizacijas macibu procesa IMP modelis izdala éetrus posmus
(2.1. att.):

1) macibu vajadzibu un mérku defing$ana organizacijas stratégiskaja liment,
2) macibu vajadzibu un mérku precizéSana darbinieku un grupu limenf;

3) macibu izstrade, ievieSana un realizacija;

4) mérijumi un kvalitates kontrole.

Zinasanu

T
1 E-macibas
parvaldiba 1
|
|

Macisanas

Organizicijas stratégiskas N
micibu vajadzibas un m&rki

Y&

Darbinieka un grupas
micibu vajadzibas un mérki

¥

{(3)
Izstrade un ievieSana

¥

(4)
MeérTjumi un kvalitates kontrole

1 1
2.1. att. Integrétas macibu parvaldibas (IMP) modelis
Avots: (autora veidots)

Macibu process organizacija (2.1. att.) sakas ar macibu vajadzibu un mérku
definésanu organizacijas stratégiskaja Iimeni (1. posms). Tas lauj paaugstinat e-
macibu tradicionali individualo macibu aspektu un nodroSinat plasaku macibu
kontekstu, saistot macibu rezultatus ar organizacijas stratégiskajiem meérkiem un
uzdevumiem. Organizacija definétas kompetences kalpo ka vienots standarts, kas
lauj formaliz&t macibu mérkus un saistit tos ar noteiktam darbinieku grupam.

Macibu vajadzibas un uzdevumi talak tiek precizéti individualu darbinieku
un grupu ltmenT (2. posms). Darbinieku konteksta (personigas maciSanas iezimes,
veicamie darba uzdevumi, lomas un procesi, u. c.) ievérosana lauj personaliz&t
macibu risingjumu, labak iesaistit vinus macibu procesos un sekmigak sasniegt
macibu rezultatus. Organizacijas darbinieku pienakumu veikSanai nepiecieSamas
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zinasanas un prasmes ir aprakstitas vienota veida, izmantojot organizacija definétas
kompetences. Darbiniekam nepiecieSamas kompetences un to novertgjums ir
izmantots personaliz&tu macibu planu veidosanai.

Macibu izstrades, ievieSanas un realizacijas posma (3. posms) tiek
sagatavotas un veiktas macibas, nodroSinot nepiecieSamo zinasanu iegiiSanu,
izplatiSanu un pielietoSanu organizacija. Visu tris minéto posmu laika tiek veikta
kvalitates kontrole ar izv€leto merijjumu palidzibu (4. posms). Modelt §is process ir
att€lots ka bloks, kas iziet arpus zinasanu parvaldibas un e-macibu integracijas
kopigas dalas (macisanas), jo kvalitates kontroles procesam ir janodroSina visa
realizéta zinasanu parvaldibas un e-macibu darbiba.

Merjjumu un kvalitates kontroles procesa tieSa mijiedarbiba ar pargjiem
modela darbibas posmiem lauj padarit IMP modela darbibu iterativu. Katra
kvalitates kontroles posma tiek piepemti 1émumi, vai darbibas rezultatu kvalitate
atbilst izvirzitajiem krit€rijiem un prasibam. Pozitivas atbildes gadijuma macibu
procesi tiek turpinati. Konstatéjot neapmierinosus kvalitates merjjumu rezultatus,
tiek pienemts 1€mums par korektivu ricibu, kas var nozZimét atgriesanos uz kadu no
ieprieksgjiem modela posmiem.

IMP modela praktisku pielietosanu nodrosina autora izveidota Integrétas
macibu parvaldibas metodika, ko veido divas dalas — Macibu parvaldibas
metodika un Kompetencu parvaldibas metodika (2.2. att.).

Integrétas macibu parvaldibas
metodika

Kompetencu parvaldibas
metodika

Macibu parvaldibas

|
metodika :
|

2.2. att. Integrétas macibu parvaldibas metodika
Avots: (autora veidots)

Macibu parvaldibas metodika ir saistita ar macibu planoSanu, izstradi un
nodro§inasanu. Ta ir veidota atbilsto§i ADDIE instruktaZzas projektéSanas procesa
modelim, papildinot to ar sakotngjas analizes posmu, lai noskirtu macibu
vajadzibas no citam organizacijas darba veiktsp&jas problemam (2.3. att.).
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Sakotngja analize.
Vajadzibu noteik3ana.

Vai macibas risina
30 vajadzibu?

]

Izvélas risinajumu, kas nav
saistits ar macibam.

IDaléji

Piesaista citus specialistus.
Veido risinajumu, kam viena
no komponentém ir macibas. Ja

!

Veido macibas ar ADDIE.

2.3. att. Sakotngja analize un macibu vajadzibas noteik$ana
Avots: (Judrups, 2016)

Kompetencéu parvaldibas metodika ir saistita ar kompetencu modela
izveidi, kompetencu definéSanu, darbinieku kompetencu profilu izveidi,
kompetenéu lietojumu macibu izstradei un nodrosinasanai. Darbinieku vienoto
vertéSanas kritériju izveidei izmanto kompetences, kur ar kompetenci tiek saprastas
darbinickam nepiecieSamas zinasanas, prasmes un atticksmes kas izpauzas riciba.
Kompetencu parvaldiba macibu centra balstas uz devinu solu kompetencu attistibas
procesu (2.4. att.).

" . |—>|kompetentu |—> _ —> _ —>| macbu |—>| macu
kompetences| kompetenctu kompetencu L macibu macibu - P
iztrikumu _ _ rezultatus risinajumus
profilus profilus planu planu

Turpina macibas un
atseko izmainas

2.4. att. Kompetencu attistibas process
Avots: (Judrups, 2015d)

Organizacija defineétas kompetences, amata kompetencu profili un
identificetie kompetencu iztrikumi palidz organizacijas macibu vajadzibu
identific€Sanai un macibu mérku definésanai. Darbinieku individualie kompetencu
iztrikumi palidz defin&t un precizét darbinieka un darba grupas macibu merkus.
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3. MACIBU UN KOMPETENCU PARVALDIBAS
INFORMACIJAS SISTEMA

Macibu un kompetencu parvaldibas informacijas sisttma (IS MKP)
nodroSina Integrétas macibu parvaldibas metodikas praktisku realizaciju macibu
centros. Atbilsto$i autora veidotajam projektéjumam, IS MKP pamata uzdevums ir
atbalstit macibu organizé$anas un cilvékresursu attistiSanas procesus organizacija
(3.1. att.).

Integrétas macibu parvaldibas
metodika

Macibu parvaldibas
metodika

Kompetenéu parvaldibas

metodika

Macibu un kompetencu parvaldibas informacijas sistéma
(IS MKP)

3.1. att. IMP metodikas darbibas nodro$inasanas informacijas sistema IS MKP
Avots: (autora veidots)

IS MKP nodro§ina seSu e-macibu pamata tehnologiju (macibu vadibas
sisttmas, datorizeti testi, e-macibu moduli, video, mobilas macibas un xAPI)
izmantoSanu. IS MKP ir veidota ar modularu un atvértu arhitektiru, kas nodroSina
iespgju pievienot citu e-macibu tehnologiju atbalstu un ieviest IS MKP macibu
centros ar dazadam izmantotajam informacijas sistémam.

IS MKP veido divi pamata bloki — Macibu parvaldibas sistéma un
Kompeten¢u parvaldibas sistéma (3.2. att.). Macibu parvaldibas sistéma nodro$ina
macibu kursu un citu macibu aktivitasu organiz&€Sanu un parvaldibu. Kompetencu
parvaldibas sistéma nodroSina kompetencu izmantoSanu, ka arT atskaiSu un analizes
funkcionalitati.

Datu apmaina starp IS MKP pamata blokiem notiek tieSi vai ar Macibu
notikumu datu bazes starpniecibu, kura tiek apkopoti XAPI standartam atbilstosi
macibu pieredzes notikumi. Tas lauj detaliz€ti izsekot un analizét kompetencu
noverteéjumus, veiktas macibu aktivitates un macibu rezultatus.
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r N 'S 3
Macibu parvaldibas sistéma Kompetenéu parvaldibas sistéma
r ~
Timek]a vietnes Mactbu parvaldibas modulis Kompetenc¢u parvaldibas modulis‘
modulis * Machbu risinajumu » Kompetenéu katalogs
o Atvertie kursi katalogs o Kompetencu profili
¢ PicteikSanas * Macibu planosana e Vértcdanas testi
kursiem o Micibu dalibnieki & e Picredze
o Lietotdji apmeklgjums J
* Macibu & pasniedzgju
novertgjums ~
\ / AtskaiSu un analitikas modulis
E-micibu vides N . Ko_mpctcnc‘:u novertéjums
modulis Lietotdju registra modulis * Mactbu progress
e E-kursi o Lictotajvards/ parole * Kursunovért@jums
e Testi o Personas dati * Pasniedzgju noveértejums
» Vebindri 7
| v L v,

Macibu
notikumu DB
( XAPI)

Argjas sistemas
o Novértgjumi
e Darba izpilde
e Formali/ neformali macibu notikumi

3.2. att. IS MKP arhitektiira
Avots: (autora veidots)

Macibu parvaldibas sistémas bloka funkcionalitate raksturo tradicionalu
macibu nodro$inataja informacijas sisttému, kuras centrd ir attistibas/ macibu
notikumu parvaldiba un norises atbalsts. Savukart kompetencu parvaldibas sist€émas
bloks nodrosina ties$i kompetences balstitas pieejas izmantoSanu. Izvéloties realizét
IS MKP pilno funkcionalitati un ievieSot arl kompetencu parvaldibas sisteému,
organizacija iegiist krietni funkcionalaku riku un iespgju stradat saskana ar IMP
metodiku pieejam. Galvenie IS MKP moduli un to skaidrojumi apkopoti 3.1.
tabula.

Macibu notikumu datu baze (MNDB) ir paredzéta IS MKP kompetencu
vertesanas, macibu aktivitasu veikSanas un macibu notikumu rezultatu glabasanai
un parvaldibai un nodrosina Experience API (xAPI) standarta prasibu izpildi. Uz
xAPI balstits datu unifikacijas risinajums IS MKP lauj nodroSinat atbalstu nakotnes
macibu notikumu un darba izpildes datiem, ka arflauj saistit atS8kirigu datu veidus
un struktiiras, kas ir biitiski veidojot atveértu sisteémas arhitektiiru.
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3.1. tabula. IS MKP galvenie moduli

1S MKP modulis Skaidrojums
Macibu parvaldibas Macibu parvaldibas modulis paredzéts macibu planoSanai un
modulis parvaldibai. Tas ieklauj macibu planu veidosanu un realizaciju,

macibu risindjumu parvaldibu, macibu rezultatu un efektivitates
atsekosanu.

Macibu aktivitates ir gan dazada veida klatienes un e-macibu
kursi, gan cita veida macibu risingjumi. Macibu risingjumu
parvaldiba ietilpst iespEjas aplukot un redig€t macibu
risinajumus un tiem piesaistito informaciju, ieplanot konkr&tus
aktivitates norises laikus, registrét macibu dalibnickus un
faktisko macibu apmekl§jumu, sniegt vert€jumu par macibu
aktivitati un pasniedzgjiem.

Lietotaju registra
modulis

Lietotaju registra modulis paredzeéts registréto lietotaju kontu un
datu glabasanai.

Timekla vietnes modulis

Timekla vietne paredzEta macibu nodroSinataja informacijas
publiskosanai klientiem un partneriem. Ttmekla vietng iesp&jams
aplukot piedavatos macibu risinajumus, izveidot lietotaja kontu,
registréties macibam un planot personigas macibas.

E-macibu vides modulis

E-macibu vides modulis sniedz macibu nodroSinatagjam
nepiecieSamo macibu  vadibas sisttmas un e-macibu
funkcionalitati, tai skaita, e-kursu izstrade, public€Sana un
vadiSana, datoriz€tu testu izpilde, sazina starp macibu
dalibniekiem un pasniedzgju, vert€§jumu un atgriezeniskas saites
iegliSana.

Kompetencu
parvaldibas modulis

Kompetencu parvaldibas modulis paredz&ts organizacijas
kompetencu vardnicas parvaldibai, individu kompetencéu datu
apkoposanai, kompetencu profilu parvaldibai, kompetencu
vertéSanas risinajumu parvaldibai un vert€Sanas rezultatu
registréSanai.

AtskaiSu un analizes
modulis

AtskaiSu un analizes modulis nodro§ina vispar&jus un detaliz&tus
darba rezultatus un statistiku, tai skaita, ieplanotos un realiz&tos
macibu  risingjumus, kompetenéu veértéSanas rezultatus,
kompetencu profilus un iztrikumus, macibu planus, macibu
aktivitasu un pasniedzgju vértejumus.

Macibu notikumu datu
baze

Macibu notikumu datu baze ir macibu pieredzes kratuve
(angliski — Learning Records Store (LRS)) atbilstosi xAPI
standarta prasibam. Taja uzkraj pierakstus par kompetencu
vertéSanu, macibu aktivitasu veikSanu un rezultatiem.

Argjas sistemas

Macibu nodrosinataja izmantotas informacijas sistémas, kas tiek
integrétas IS MKP un nodot informaciju uz Macibu notikumu
datu bazi.
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4. MACIBU UN KOMPETENCU PARVALDIBAS
RISINAJUMA FORMALIZACIJA, IEVIESANA UN
VALIDACIJA

Apvienojot Integrétas macibu parvaldibas metodiku un Macibu un
kompetenéu parvaldibas informacijas sisttmu (IS MKP), darba autors izveido
vienotu Macibu un kompetenéu parvaldibas risindgjumu (MKP risinagjums) (4.1.
att.). Minéto komponen$u apvieno$ana kopgja risinajuma ir vért€jama ka MKP
risindjuma formalizacija, jo neparedz atsevisku komponensu vai kopgjas
funkcionalitates izmainas.

Macibu un kompetenéu parvaldibas risinajums \
(MKP risinajums)

Integrétas macibu parvaldibas
metodika

Kompetenéu parvaldibas

metodika

Macibu un kompetenéu parvaldibas informacijas sistéma

)

4.1. att. Macibu un kompetencu parvaldibas risinajums
Avots: (autora veidots)

Macibu parvaldibas
metodika

MKP risinajuma galvenais uzdevums ir macibu centros nodrosinat
kvalitativus macibu procesus, tai skaitd macibu merku, kvalitates un izméramibas
parvaldibai. MKP risinajumam ir Cetri pielietoSanas aspekti — macibu, kompetencu,
e-macibu un zina§anu parvaldiba (4.2. att.) (Judrups, 2015d).

MKP risinajuma zinaSanu parvaldiba ir organiski ieklauta risinajuma
arhitekttira, nodroSinot $adu zinaSanu parvaldibas pieeju izmantoSanu:

e macibu objekti;

e  ekspertizes atraSana;
e dinamiskas zinasanas;
e pieredzes portfolio.

MKP risinajums balstas uz se§am e-macibu pamata tehnologijam - datoriz&ti
testi, macibu vadibas sist€émas, e-macibu moduli, video, mobilas macibas un xAPI.
Risinajuma atvérta arhitektira nodroSina iesp&ju to papildinat ar citam e-macibu
tehnologijam un zinaanu parvaldibas pieejam.
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\

@cmu un kompeten¢u parvaldibas risinajums
(MKP risinajums)

. Macibu
parvaldiba

Kompetencu
parvaldiba ‘

Integretas macibu parvaldibas
metodika

Kompetentu parvaldibas

metodika

Macibu un kompetentu parvaldibas informacijas sistéma
(IS MKP)

Macibu parvaldibas |
metodika |

- =»

E-macibu
parvaldiba [ ] parvaldiba
4.2. att. MKP risinajuma Cetri pielieto$anas aspekti

Avots: (autora veidots)

Macibu un kompetencu parvaldibas risinajuma (MKP risinajums) validacija
tika veikta SIA “Baltijas Datoru akadémija” (BDA) piecos macibu un kompetencu
novertéSanas projektos. Macibu un kompetencu parvaldibas risindjuma ievie$anas
projekta BDA notika eso$o macibu procesu uzlabo$ana atbilstosi Integrétas macibu
parvaldibas metodikas vadlinijam. Ta rezultata darba autora vadiba tika mainiti
esosie un izveidoti jauni macibu procesi:

e macibu vajadzibu noteikSana (4.3. att.);

e macibu personalizacija;

e  pirmskursa un p&ckursa zinaganu novertésana;

e  péckursa anket€Sana,

e macibu izstrade ar zinasanu parvaldibas elementiem;

e kompetencu parvaldiba.
g H g Problému un Vaiadzibu Macibu E;t;;?
% RS vajadzibu aflaHze vajadzibu vajadzibu
<= s $
g = g apkoposana atlase atlase
=
5
=
iy
g -
Z 2 Prot?lemu un Atlases
5 k] vajadzibu kriteriju
§ X definésana definésana

4.3. att. Macibu vajadzibu noteik§anas process
Avots: (autora veidots)

MKP risinajuma validacijas vajadzibam uz BDA produkcijas informacijas

sisttmu bazes ir izveidots Macibu un kompetencu parvaldibas informacijas
sisttmas (IS MKP) prototips, ko veidoja Cetras BDA produkcijas informacijas
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sistémas (4.4. att.) - Macibu parvaldibas, Timek]a vietnes, Lietotaju parvaldibas un
E-macibu vides moduli.

IS MKP wverifikacija un validacija tika veikta kop&ja MKP risinajuma

verifikacijas un validacijas ietvaros, izmantojot BDA izveidoto IS MKP prototipu.
Darba autors MKP risinajuma ievieSanas projekta BDA vadija IS MKP izstrades un
jaunu macibu procesu ievie$anu, ka ari veica dalu no IS MKP konfiguré$anas
darbiem.

' o ) r ™\
Macibu parvaldibas sistema Kompetenéu parvaldibas sistéma

Macibu parvaldibas modulis)

Kompeten¢u parvaldibas
modulis

Lietotaju registra modulis ]

AtskaiSu un analitikas
modulis

E-macibu vides modulis ]

(
(
[ Timekla vietnes modulis ] [
(

Macibu

notikumu DB
( XAPI)

[ Aréjas sistémas J

4.4. att. IS MKP prototipa arhitektiira*
Avots: (autora veidots)

* Tumsak iezim&tie moduli realiz&ti ar ierobezotu funkcionalitati vai prototipu veida.

Macibu un kompetencu parvaldibas risinajuma validacijai tika izmantoti tris

BDA pamata darbibas scenariji, kuros tika vertéta gan katras MKP risinajuma
dalas, gan kopgja risinajuma darbiba.

Standarta macibas. Standartiz€tu macibu scenarijs paredz izmantot
universalus macibu kursus, lai dazadu klientu organizaciju darbiniekus
sagatavotu tipisku darba pienakumu veiks$anai. Kursu mérki, plans un saturs
tiek noteikti ieprieks, kursu norises laika to programmu iesp&jams korigét
minimala apjoma. Apmacibu metodikas pamata ir pasniedzgja vaditas
klatienes nodarbibas.

Specifiskas macibas. Scenarija macibas tiek sagatavotas un veiktas
atbilstosi konkrétas klienta organizacijas vajadzibam un prasibam. Kursu
mérki, plans, saturs un metodika tiek izveleti un sagatavoti ciesa sadarbiba
ar klientu. Sada scenarija IMP metodika tiek realizéta pilnd apjoma.
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e Novértésana un planosana. Scenarija tiek veikta darbinieku kompetencu
verteSana un macibu planu sastadiSana konkrétai klienta organizacijai.
Organizatoriski §is scenarijs ir dala no specifisku macibu scenarija, kura
netiek realiz€ta macibu sagatavoSana un realiz€$ana.

MKP risinajuma validacija tika veikta BDA, realiz€jot piecus macibu un
verteSanas projektus laika no 2015. gada janvara lidz 2016. gada janvarim (4.1.
tabula):

1) VPL1 - kompetencgs balstitu standarta macibu izstrade un veiksana;

2) VP2 - standarta macibu izstrade un veikSana;

3) VP3 - kompetencgs balstitu specifisku macibu izstrade un veiksana;

4) VP4 - specifisku macibu izstrade un veik$ana;

5) VP5 - kompetencgs balstita verteé§ana un macibu planosana.

Darba autors MKP risinajuma validacijas projektos sniedza atbalstu IMP
metodikas pielietosanai, vadija e-macibu risinajumu izstradi, ka ar1 apkopoja un
analizgja validacijas rezultatus.

4.1. tabula. Validacijas projektu apkopojums*

Validacijas scenariji un projekti
Galvenas komponentes Standarta macibas | Specifiskas macibas | VértéSana

VP1 VP2 VP3 VP4 VP5
Mac.lbll vajadzibu 05 05 1 0 1
noteikSana
Macibu personalizacija 0.5 0.5 1 0.5 0.5
Kompetencu pieeja 1 0 1 0 1
_Zlnasamvl parvaldibas 1 1 1 1 1
izmantoSana
E-macibu izmantoSana 0.5 1 1 0 0.5
Macibu pieredzes notikumi
(XAPI) 0 0 1 0 0
Datoriz€ta testéSana 1 0 1 1 1
AnketeSana 1 1 1 1 0
NPS 1 1 1 1 0

* 1 — komponente realiz&ta pilna apjoma, 0.5 — dalgji, 0 — netika realizéta.

Lai novertétu Macibu un kompetencu parvaldibas risinagjuma nodroSinatos
ieguvumus darba autors izveidoja MKP risinajuma validacijas metodi, kas balstas
uz 25 validacijas indikatoriem. Indikatori lauj salidzinat macibu nodrosSinasanu
macibu centra ar un bez MKP risinajuma izmantosSanas. Indikatori ir izveleti erti
lietojami un uztverami, turklat lauj vienkar$i identificét ar MKP risinajuma
izmantoSanu saistitas izmainas un uzlabojumus.

Validacijas indikatori veido tris grupas, kas lauj vertet visa Macibu un
kompetencu parvaldibas risinajuma darbibu - macibu izstrade un realiz€Sana,
kvalitate un méramiba, IS MKP funkcionalitate. Validacijas indikatoram
validacijas procesa tiek pieskirta vertiba 1, ja komponente realizéta pilna apjoma,
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0.5 — dalg&ji, 0 — netika realiz€ta. Summgjot visu validacijas indikatoru vertibas tiek
iegiits konkreta validacijas projekta kopgjais vertjums, kas lauj to salidzinat ar
situaciju bez MKP risinajuma izmantoSanas (situdcija iepriek§) un ar citiem
validacijas projektiem. Augstaks validacijas kopg&jais novert€§jums norada uz
lielakiem ieguvumiem macibu procesa un macibu lietderibas uzlabosanu.

Visu validacijas projektu validacijas izvertéSanas indikatoru vertibas
apkopotas 4.2. tabula. Katram validacijas projektam noradita atbilsto$a standarta
situacija (kolonna Bez MKP), kas raksturo $ada projekta realizaciju BDA bez MKP
risindjuma izmanto$anas, kopa ar validacijas projekta sanemto validacijas
indikatoru kopé&jo novértéjumu (kolonna MKP).

Visos validacijas projektos ir sasniegti uzlabojumi visas tris validacijas
vertéSanas indikatoru grupas. Validacijas kop&ja novértgjuma MKP risinagjuma
izmantoSana lauj sasniegt 40% relativo uzlabojumu un 68% absoliito uzlabojumu.

4.2. tabula. Validacijas projektu izvérteSanas indikatoru apkopojums

Indikatoru VP1 VP2 VP3 VP4 VP5
Bez Bez Bez Bez Bez
rupa
grup MKP MKP MKP MKP MKP MKP MKP MKP MKP MKP

Macibu izstrade

L 1 45 1 4 1 7.5 0 2 0.5 5
un realiz€Sana

Kvalitate un 15| 5 | 15 3 2 5 15 3 1 1

méramiba
IS MKP
funkcionalitate 25| 75| 25 5 35 9.5 25 5.5 2 6
Kopa 5 17 5 12 6.5 22 4 105 | 35 | 12

Salidzinot katra validacijas projekta sasniegtos uzlabojumus ar standarta
situaciju bez MKP risinajuma izmantoSanas, tiek iegiits procentos izteikts relativais
uzlabojums (4.3. tabula). Redzams, ka kopgjais validacijas projektu relativais
uzlabojums bijis robezas no 58% - 71%. Bitiski, ka augstaki vertgjumi sanemti
projektos, ar kompetencu pieejas izmantoSanu (VP1, VP3 un VP5).

4.3. tabula. Relativais uzlabojums validacijas projektos

Indikatoru grupa VP1 | VP2 | VP3 | VP4 | VP5 Kopa
Macibu izstrade un realizé$ana 78% | 75% | 87% | 100% | 90% 85%
Kvalitate un méramiba 70% | 50% | 60% | 50% | 50% 59%
IS MKP funkcionalitate 67% | 50% | 63% | 55% | 67% 61%
Kopa 71% | 58% | 70% | 62% | 71% 68%

Validacijas rezultatu salidzinajums ar potenciali pilnu MKP risinajuma
pielietojumu parada absolatais uzlabojums (4.4. tabula). Ar $ada griezuma macibu
izstrade un realiz€8ana ir ar augtdko novertg§jumu (49%). Kvalitates un
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izmeéramibas, ka ari IS MKP funkcionalitates grupu realizacija bijusi krietni
zemaka Iimeni — atbilstosi 37% un 33%. Jaievéro, ka ne katra projekta
nepiecieSams izmantot visas iesp&jamas mérisanas tehnikas. Ta VPS5 8% absoliito
uzlabojumu parada, ka tika veikti uzlabojumi detaliz&taku kompetencu
novert§jumu iegiiSanai, kas Sai projekta nodroSinaja nepiecieSamo rezultatu
precizitati un kopgjo kvalitati.

4.4. tabula. Absolitais uzlabojums validacijas projektos

Indikatoru grupa VP1 | VP2 | VP3 | VP4 | VP5 | Kopa
Macibu izstrade un realizéSana 44% 38% 81% 25% 56% 49%
Kvalitate un méramiba 58% | 25% | 50% | 25% 8% 33%
IS MKP funkcionalitate 45% | 23% | 55% | 27% | 36% 37%
Kopa 48% | 28% | 62% | 26% | 34% 40%

IMP metodikas izmantoSana sniedz realus macibu procesu uzlabojumus, kas
saistiti ar macibu pamatotibu un mérku izvéli, macibu personalizaciju, macibu
rezultatu izmeramibu, kvalitates kontroli un uzlabosanu. Validacijas procesa IMP
metodikas pielietoSana nodro§ina macibu rezultatus un kvalitates [imeni, kas atbilst
vai parsniedz BDA standartus.

Kompetencés balstita pieeja nodrosina detalizétu apmacamo vértéSanas
standartu un sniedz informaciju macibu kvalitates un progresa novertéSanai.
Projektos bez kompetencu pieejas izmantosanas ir vérojamas griitibas ar apmacamo
novertésanu, atlasi un macibu planosanu.

IS MKP prototips sekmigi nodroSina paredzetas funkcijas (kompetencu
vardnica, profili, datorizéta verteSana, kompetenCu iztrikums, macibu gaitas
atsekoSana, rezultatu novertesana, analitikas atskaites). Tas atvieglo kompetencu un
macibu parvaldibas uzdevumus, ietaupa darba laiku, operativi nodro$ina detalizetus
macibu dalibnieku kompetencu vértésanas rezultatus un analitisko informaciju par
macibu norisi.

XAPI standarta macibu notikumu izmantoSana lauj ieglit informaciju par e-
kursu modulu izmanto$anu un satura apguves specifiku. ST informacija macibu
laika uzlabo diskusiju kvalitati un lauj sniegt individualu atbalstu macibu
dalibniekiem.

Kvalitates kontroles procesa izmantotie merisanas riki nodrosina operativu
macibu kvalitates novértéSanu un atru nepiecieSsamo korekciju veikSanu.
Validacijas projektu laika veiktie macibu procesu un materialu uzlabojumi
paaugstinaja sasniegtos macibu rezultatus.
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SECINAJUMI

Galvenie darba rezultati

Macibu lietderibas nodro$inasanai autors darba izstrada teor&tisku Integrétas
macibu parvaldibas (IMP) modeli. Sis modelis talak kalpo par pamatu praktiski
lietojamas metodikas un tas darbibas nodro§inasanai nepiecie$amas informacijas
sistémas projekt&juma izstradei (Judrups, Zandbergs, and Kazakovs, 2015).

Rezultata darba autors izveido vienotu Macibu un kompetencu parvaldibas
risingjumu (MKP risindjums), ko veido macibu un kompetencu parvaldibas
metodikas kopa ar atbilstosu IKT informacijas sistému $o procesu nodrosinasanai
(Judrups et al., 2016). MKP risinajuma mérka auditorija ir macibu centri, kas
orientgjas uz klienta organizaciju stratégiskajiem mérkiem un optimala veida
sagatavo organizacijas darbiniekus darba uzdevumu veikSanai.

Darba autora tieSais ieguldijums Macibu un kompetenéu parvaldibas
risinajuma izveide ir $ads:

1) integrétas macibu parvaldibas modela izstrade;

2) integrétas macibu parvaldibas metodikas izstrade;

3) macibu un kompetencu parvaldibas informacijas sist€émas projekt&juma
izstrade;

4) macibu un kompetenéu parvaldibas risinajuma formalizé$ana.

Secinajumi un attistibas perspektivas

1) Promocijas darba izvirzita hipotéze, ka zinaSanu parvaldibas un e-macibu
integracija sekmé macibu lietderibu ir apstiprinajusies. To apstiprina
rezultati, kas iegiti pétijuma izstradata Macibu un kompetencu parvaldibas
risinajuma validacija.

2) Integrétas macibu parvaldibas (IMP) modelis demonstré maciSanos ka
zinaSanu parvaldibas un e-macibu kopigi saskarsmes punktu. Tas veido
teorgtisku pamatu lietderigu macibu nodro§inaSanai organizacija ar izteiktu
akcentu uz macibu mérku, kvalitates un izméramibas nodro§inasanu.

3) IMP metodika nodrosina teorétiska IMP modela praktisku pielietosanu. Tas
ir veidots atbilstosi ADDIE instruktazas projektéSanas procesa modelim,
papildinot to ar sakont&jas analizes fazi, lai noskirtu macibu vajadzibas no
citam organizacijas darba veiktsp&jas probléemam un vajadzibam.

4) Macibu un kompetencu parvaldibas risinajumu (MKP risingjums) veido
praktiski pielietojama Integrétas macibu parvaldibas metodika kopa ar
Macibu un kompetenéu parvaldibas informacijas sistemu (IS MKP).

5) MKP risinajuma galvenais uzdevums ir macibu centros nodroSinat
lietderigas macibas, tai skaitd, macibu mérku, kvalitates un izméramibas
parvaldibai.
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6)

7)

8)

1)

2)

3)

Macibu un kompetencu parvaldibas informacijas sistéma IS MKP nodrosina
informaciju argumentgtai [Emumu piepemsanai un operativai reagésanai, kas
garante nepiecieSamo macibu kvalitati.

Macibu vajadzibu izvéle, macibu mérku definéSana un pielagoSana
organizacijas un darbinieka mérkiem paaugstina macibu motivaciju,
kvalitati un lietderibu.

Pétijuma ietvaros izstradato Macibu un kompetencu parvaldibas risinajumu
var sekmigi izmantot lietderigu macibu nodro$inaSanai iek$€jos un argjos
macibu centros.

Priekslikumi un turpmakie petijumi

Nepieciesams pilna apjoma realizét MKP risingjumu produkcijas vidé un
novertet ta izmantosanas rezultatus.

Turpmakajos petijumos bitu lietderigi parbaudit izveidota MKP risinajuma
izmanto$anas iesp&jas ne tikai macibu centros, bet ari citas macibu iestades,
tai skaita augstakas izglitibas joma.

Turpmakajos pétijumos nepiecieSams atrast iesp&ju, ka macibu centriem
praktiski novertet (t. i. ieglt atgriezenisko saiti) macibu ietekmi uz macibu
dalibnieku darba rezultatiem un organizacijas mérku sasniegsanul.
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INTRODUCTION

Research Problem

In conditions of the modern economy, success of the businesses is much less
determined by traditional advantages of competitiveness: capital, land, raw
materials and technologies. Now, the most crucial resources of organisations are
their employees with their expertise, knowledge, contacts, and ideas. One of the
expressions of this trend is the increasing role of human resources management and
development in the management of an organisation. National Development Plan of
Latvia for 2014 — 2020 states the following: “Ensuring high quality and raising
productivity constitute some of the most important preconditions for increasing the
competitiveness of our businesses, which is why entrepreneurs are encouraged
regularly to assess the effectiveness of their use of resources and the productivity
and innovation potential of their employees.” (“Latvijas Nacionalais attistibas plans
2014. —2020. gadam,” 2012).

Concerned about their competitiveness, organisations try to ensure the
necessary development for their employees, and for this purpose they use services
of training centres both within the framework of organisations and by involving
external training providers. In the course of cooperation between organisations and
training centres the difficulties often arise in the area of ensuring learning
expediency. For the purposes of this paper, learning expediency shall mean
providing acquisition of competences required for the work of organisation for
purposefully selected employees in a manner that is beneficial for the organisation.
In order to ensure learning expediency, the following tasks should be solved:

1) identification of learning needs and defining the learning goals: determining
what needs to be taught;

2) identification of employees to be trained: who needs to be taught and what
exactly they need to be taught;

3) preparation of training and providing in a way that is beneficial to the
customer: determining how to teach and how to organise such training;

4) assessment of the outcome and ensuring the quality of learning.

In this thesis, the problem of providing expedient learning shall be solved in
the context of training centres. By introducing the concept of learning expediency,
the training provision focus is shifted; thus, emphasising the necessity to create
positive influence both in the customer’s organisation overall, as well as in the
work of each training participant. Learning expediency includes providing quality
training, meaning quality in implementing all learning processes, including
provision of qualitative execution outcome of learning processes and achieving the
set learning goals.

Problems with providing qualitative and effective training to employees of
organisations are not new, and in the course of time approaches and techniques for
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solving this issue have been developed. Instructional design approaches may be
used to solve the tasks of training development and provision. Along with
development of ICT, modern and effective training cannot be imagined without
using e-learning. Knowledge management has a crucial role in formation, shared
use and practical application of knowledge acquired by the organisation and its
employees.

Knowledge management and e-learning are considered as related, yet
separate disciplines, even though their joint use in provision of training may offer
additional benefits and create synergy, when joint use provides more than simple
sum of each discipline separately (Liebowitz and Frank, 2011). By joint use of
knowledge management and e-learning approaches and techniques, improvements
and benefits for the development process of employees may be expected. Common
ground of both disciplines is provision of learning and training, whereby the use of
instructional design process may be expedient.

The use of integration of knowledge management and e-learning as a
theoretical platform may provide a basis for development of practically applicable
methodology of learning management. By supplementing this methodology with
personalised development approach based on competences, issues of uniform
assessment of employees and personalisation of learning are solved. In order to
ensure practical application of such methodology, a suitable system of information
and communication technology (ICT) is necessary. As a result, a uniform Learning
and Competence Management solution (LCM solution) is obtained, formed by
methodological guidelines for management of learning and competences along with
the necessary information system for ensuring the respective processes.

The target audience of LCM solution are training centres oriented towards
strategical goals of customer organisations and by optimal means preparing
employees for performance of their work tasks. In practice, training centres may be
an internal structural unit of the organisation or an external training establishment.

When researching the integration possibilities of knowledge management
and e-learning, the author identified conceptual, technical, and organisational
obstacles to integration of both disciplines; however, if these obstacles may be
overcome and disciplines could be successfully integrated, significant
improvements to the employee development could be expected. Integration models
of knowledge management and e-learning described in literature mostly offer only
theoretical integration ideas and lack technical details, clarification regarding
practical implementation, and the expected benefits. When assessing the
possibilities of practical application of these models, the author found that the
models are not suitable for implementation in the context of training centres. Most
of the offered models are theoretical and without methodology for practical
application thereof; thus, it explains unwillingness of organisations to implement
these models in practice in the business environment.

In this situation, the author of the paper made a decision to develop a model
for integration of knowledge management and e-learning that would be suitable in

28



the context of training centres and would form a theoretical basis for development
of practical Learning and Competence Management solution. Achievement of
successful results was conditioned by a confluence of the following circumstances:
1) SIA Baltijas Datoru Akademija is interested in financing the development of
methodology for training provision that would use integration of knowledge
management and e-learning;
2) For purposes of implementing the theoretical part of research, a possibility
to use funding of European Regional Development Fund was found.
3) SIA Baltijas Datoru Akademija agrees to finance the development and
validation of the practical solution of research.

Goal and Objectives of the Thesis

Thesis statement: integration of knowledge management and e-learning
increases the efficiency of learning.

Aim of the thesis: to develop a learning and competencies management
solution where the integration of knowledge management and e-learning improves
the efficiency of the learning process of an organisation.

Objectives of the thesis

1) To study the opportunities and models of knowledge management and e-

learning integration;

2) To create a theoretical model of improving the learning efficiency, which
uses the integration of knowledge management and e-learning;

3) To develop a methodology for a practical application of the model of
improving the learning efficiency in learning centres;

4) To develop an information system design for the learning and competencies
management solution;

5) To develop a solution for learning and competencies management that
involves the learning efficiency improvement methodology;

6) To implement the learning and competencies management solution in a
learning centre;

7) To validate the learning and competencies management solution in a
learning centre and assess the benefits of the solution.

Research Methods

Literature review, analysis and synthesis, classification, interviews with
experts, questionnaires, statistical analysis, prototyping.
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Scientific Novelty and Practical Value

Scientific Novelty

e A theoretical learning expediency improvement model has been developed,
wherein integration of knowledge management and e-learning has been
used.

e Methodology was developed for practical application of learning
expediency improvement model.

e A uniform solution of learning and competence management has been
formalised by using management methodologies of learning and
competences and information system design.

e Learning expediency has been improved by implementing integration of
knowledge management and e-learning.

Research theses

e Integration of knowledge management and e-learning improves learning
expediency, including measurability of learning and quality thereof.

e Learning expediency improvement model ensures integration of knowledge
management and e-learning disciplines.

e Integration of knowledge management and e-learning into the learning and
competence management solution ensures learning expediency.

Practical value

e Model of Integrated Learning Management (ILM) provides a theoretical
basis for ensuring learning expediency of the organisation: in management
of learning goals, ensuring of learning quality, and measurability of
learning.

e Integrated Learning Management Methodology ensures practical application
of ILM model in the training centres.

e Information System of Learning and Competence Management (IS LCM)
ensures automation of the processes, as well as information for argumented
decision-making and operative response guaranteeing the required quality of
learning.

e Learning and Competence Management solution (LCM solution) provides
an opportunity for the training establishments to improve the learning
quality and measurability of the processes.

PhD Thesis Structure and VVolume

The thesis consists of 203 pages, 25 tables, 38 pictures, and 6 appendices. A
total of 104 sources of literature, including 101 in English, have been used for the
development of the thesis.
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The thesis is structured according to the thesis statement, aim and
objectives, and consists of four chapters.

The first chapter offers an insight into the problem of the thesis, describes
the objectives and processes of knowledge management and e-learning, analyses
the possibilities of integration of both disciplines, as well as summarises and
analyses knowledge management and e-learning integration models and practical
application thereof in learning centres.

The second chapter covers the description of a theoretical knowledge
management and e-learning integration model for improving the learning efficiency
and the methodology for a practical application of this model created by the author.

The third chapter describes the information system that ensures the
application of the methodology for ensuring learning efficiency in learning centres.
The author has created a description of the system requirements, has identified the
required e-learning technology support in the system, and has developed the design
of the system.

The fourth chapter covers a complete learning and competences
management solution created by the author, which includes both the methodology
and the required information system. The chapter describes the implementation of
the learning and competences management solution in a learning centre, validation
of the solution, and its results in five validation projects. The analysis of the
validation results performed by the author indicates that the aim of the thesis was
reached and proves the thesis statement that the integration of knowledge
management and e-learning increases the efficiency of learning.

Approbation of PHD Thesis

The research results of PhD thesis are presented in the following
publications:

1) Judrups, J., Kazakovs, M., Zandbergs, U., 2016. Learning and competence
management solution. In Proceedings of 15th International Scientific
Conference Engineering for Rural Development. pp. 839-844. Jelgava.
(SCOPUS)

2) Judrups, J., 2016. Knowledge Management and E-learning Integration
Model (KMELI). In {ICEIS} 2016 - Proceedings of the 18th International
Conference on Enterprise Information Systems, 1, pp. 588-593. (SCOPUS)

3) Judrups, J., Zandbergs, U., Arhipova, I., Vaisnore, L., 2015. Architecture of
a Competence-Based Human Resource Development Solution. Procedia
Computer Science, 77, pp. 184-190. Valmiera. (SCOPUS, Web of Science)

4) Judrups, J., Zandbergs, U., Kazakovs, M., 2015. Competence based human
resource development solution. In Proceedings of 14th International
Scientific Conference Engineering for Rural Development, pp. 669-674.
Jelgava. (SCOPUS)

5) Zandbergs, U., Judrups, J., 2015. Evaluating competences with
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6)

7)

1)

2)

3)

4)

5)

6)

computerized tests. In Proceedings of 14th International Scientific
Conference Engineering for Rural Development. pp. 625-630. Jelgava.
(SCOPUS)

Judrups, J., 2015. Analysis of Knowledge Management and E-Learning
Integration Approaches. In S. Hammoudi, L.A. Maciaszek, and E. Teniente,
eds. {ICEIS} 2015 - Proceedings ofP the 17th International Conference on
Enterprise Information Systems, Volume 2, Barcelona, Spain, 27-30 April,
2015. SciTePress, pp. 451-456. (SCOPUS)

Judrups, J., 2015. Analysis of Knowledge Management and E-Learning
Integration Models. Procedia Computer Science, 43, pp. 154-162. Valmiera.
(SCOPUS, Web of Science)

The research results were presented at the following conferences:
Engineering for Rural Development, 25.-27.05.2016 Jelgava, Latvija.
Referats: “Learning and competence management solution”.

Research for Rural Development 18.-20.05.2016, Jelgava, Latvija. Referats:
“Architecture of Competence-Based Human Resource Development
Solution”.

International Conference on Enterprise Information Systems (ICEIS), 25-
28.04.2016, Roma, Italija. Referats: “Knowledge Management and E-
learning Integration Model (KMELI)”.

Engineering for Rural Development, 20.-22.05.2015, Jelgava, Latvija.
Referats: “Evaluating competences with computerized tests”.

International Conference on Enterprise Information Systems (ICEIS), 27-
30.04.2015, Barselona, Spanija. Referats: “Analysis of Knowledge
Management and E-Learning Integration Approaches”.

,»12th International Conference on Perspectives in Business Informatics
Research” BIR 2013, 23.09-25.09.2013, VarSava, Polija Referats:
“Knowledge Management and E-Learning Integration SWOT Analysis”.

1. INTEGRATION OF KNOWLEDGE MANAGEMENT AND

E-LEARNING

Ability to manage knowledge gains an increasing role in the modern

knowledge economy. (Dalkir, 2005) In businesses, knowledge is a value worked
into the products or dwelling in mobile employees.

Knowledge management means systematic care on the part of the

organisation in order to allow the information and knowledge to grow, flow, and
create values. This discipline ensures processes, so that the right knowledge would
reach the right employees at the right time and would help people to share and use
information with a purpose to improve the performance of the organisation.
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E-learning shall mean the learning process, by using electronic training
materials and information and communication technologies. E-learning is a very
wide term; thus, for focus on specific e-learning aspects more accurate terms are
used, for example, online learning, virtual learning, web-based learning, computer-
based learning, computer-supported learning, mobile tlearning.

Main benefits provided by e-learning are less time spent on training,
decreased training costs, better learning outcome, stability of acquired knowledge,
possibility to learn at the location, time and pace chosen by the learner

Development history of knowledge management and e-learning has
common ground, and further development thereof naturally leads to both
disciplines drawing closer to each other because the common field of action is
linked to learning. Knowledge management mostly emphasises informal, group and
organisational learning and is aimed at reaching the strategic goals of the
organisation. On the other hand, e-learning is more oriented towards the individual
aspect of learning and focuses on closer goals and tasks.

For the purposes of this paper, integration of knowledge management and e-
learning shall mean a situation when knowledge management and e-learning are
treated as two disciplines of equal value, and joint and coordinated use of both
takes place (Figure 1.1).

Knowledge management E-learning
E-learning Knowledge management
E-learning adoption to knowledge Knowledge management
management adoption to e-learning
T T
Knowledge | 1 E-learning
management | I
! Learning I
I 1
I 1
L 1

Integration of knowledge management and e-learning

Figure 1.1. KM and EM adoption and integration approaches
Source: (author created)

SWOT analysis of integration of knowledge management and e-learning
performed by the author reveals several conceptual, organisational and technical
problems that may impede integration. If these problems are solved, several
improvements may be expected: a more expedient use of resources, more flexible
solutions for provision of training, and better organised learning.

The main directions of integrated knowledge management and e-learning
are development of learning objects (repeated use, compatibility, durability and
accessibility), possibility of dynamic presentation of knowledge, as well as
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preservation, shared use and application of knowledge for creation of e-learning
modules.

Research of models of integrated knowledge management and e-learning
performed by the author showed that such integration does not have one established
solution, and integration should be formed according to the environment,
specification and needs of the specific organisation.

Models of integrated knowledge management and e-learning described in
the scientific literature have not been applied in practice because they have
insufficient technical details and have no support for practical implementation.
Known models of integrated knowledge management and e-learning are not
suitable for use in the training centres in the context of this research; therefore, the
author of the paper made a decision to develop a model for integration of
knowledge management and e-learning that would be suitable in the context and
training centres and would form a theoretical basis for development of practical
Learning and Competence Management solution.

2. MODEL AND METHODOLOGY OF INTEGRATED
LEARNING MANAGEMENT

Model of Integrated Learning Management (ILM) created by the author
describes an approach to provision of expedient learning The core of the model is
organisation of the learning processes with a marked emphasis on ensuring goals,
quality of learning and measurability. In the organisational learning process, ILM
model separates four stages (Figure 2.1.):

1) defining learning needs and goals at the strategic level of organisation;

2) specification of learning needs and goals at the level of employees and
groups;

3) training development, implementation and application;

4) measurements and quality control.

Learning process in the organisation (Figure 2.1.) begins with defining
learning needs and goals at the strategic level of organisation (stage 1). It allows to
increase the traditional individual learning aspect of e-learning and ensure a wider
context of learning by linking learning outcome to the strategic goals and tasks of
organisation. Competences defined at the organisation serve as a uniform standard
allowing to formalise learning goals and link them to specific groups of employees.

Afterwards learning needs and tasks are specified at the level of individual
employees and groups (stage 2). Observing the context of employees (personal
learning characteristics, work tasks to be executed, roles and processes, etc.) allows
for personalisation of learning solution, better involvement of employees in the
learning processes and more successful achievement of learning outcome.
Knowledge and skills required for performance of duties by the employees of the
organisation are described in a uniform way by using competences defined by the
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organisation. Competences needed for the employee and assessment thereof is used
for creation of personalised learning plans.

Knowledge

T
1 Learning
management |
1
1

E-learning

1
Organization’s strategic fj
learning needs and goals

¥

Employee and group
learning needs and goals

¥

Development and 3
deployment

4
Measurements and quality control ?

Figure 2.1. Integrated learning management (ILM) model
Source: (author created)

At the stage of training development, implementation and application (stage
3) training is prepared and performed by ensuring the acquisition, distribution and
application of the necessary knowledge in the organisation. During all three
mentioned stages quality control is performed by using the selected measurements
(stage 4). The model reflects this process as a block extending beyond the common
part of integrated knowledge management and e-learning (learning) because the
process of quality control should ensure the operation of the whole implemented
knowledge management and e-learning.

Direct interaction of measurement and quality control process with the other
stages of the operation of the model allow to make the operation of ITM model
iterative. At each stage of quality control decisions are made whether the quality of
operational results correspond to the set criteria and requirements. In case of
positive response learning processes are continued. Upon detection of
unsatisfactory results of quality measurements, a decision is made to apply a
corrective action that might mean return to one of the previous stages of the model.

Practical application of ILM model is ensured by Integrated Learning
Management Methodology created by the author that consists of two parts:
Learning Management Methodology and Competence Management Methodology
(Figure 2.2.).
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Figure 2.2. Integrated learning management methodology
Source: (author created)

Learning Management Methodology is linked to planning, development
and provision of training. It has been created according to ADDIE instructional
design process model by supplementing it with the stage of initial analysis in order
to separate learning needs from other work performance problems of the
organisation (Figure 2.3.).

Initial analysis.
Needs assessment.

Learning solve this
problem?

NOq
Select solution not related
with learning.

l—PaIﬂy

Involve other specialists.
Design solution where
learning is one part of it. Yes

!

Design learning solution with
ADDIE

Figure 2.3. Inotial analysis and learning needs assessment
Source: (Judrups, 2016)

Competence Management Methodology is linked to creation of
competence model, definition of competences, creation of employee competence
profiles, use of competences for development and provision of training. For
creation of uniform assessment criteria of employees are used competences,
wherein by competence is meant knowledge, skills and attitudes required for the
employee and that are expressed in actions. Competence management in the
training centre is based on a competence development process consisting of nine
steps (Figure 2.4.).
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Figure 2.4. Competence development proces
Source: (Judrups, 2015d)

Competences, office competence profiles and identified lack of competences
defined by the organisation will aid the identification of training needs of the
organisation and definition of the learning goals. Individual lack of competences of
the employees help to define and specify learning goals for the employee and the
working group.

3. INFORMATION SYSTEM OF LEARNING AND
COMPETENCE MANAGEMENT

Information System of Learning and Competence Management (IS LCM)
ensures practical implementation of Integrated Learning Management Methodology
in the training centres. According to the design formed by the author, the main task
of IS LCM is to support the processes of organising learning and development of
human resources in the organisation (Figure 3.1.).

Integrated learning management
methodology

Learning management!  Competence management

methodology 1 methodology

1
Learning and competence management information system

1
IS LCM)

Figure 3.1. ILM methodology and supporting information system IS LCM
Source: (author created)

IS LCM provides the use of six basic technologies of e-learning (learning

management systems, computerised tests, e-learning modules, video, mobile
learning and xAPI). IS LCM has been created with modular and open architecture
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providing a possibility to add the support of other e-learning technologies and to
implement IS LCM in the training centres with various used information systems.

IS LCM is formed on two fundamental blocks: Learning Management
System and Competence Management System (Figure 3.2.). Learning Management
System ensures organisation and management of training courses and other training
activities. Competence Management System ensures the use of competences, as
well as functionality of reports and analysis.

A 7

4 3
Learning Management System Competence Management System

s ~\

Web Site Module Learning Management Competence Management Module)
* Open courses Module ¢ Competence catalog
o Course e Learning solutions catalog o Competence profiles
registrations * Learning planning e Evaluation tests
o Users e Learning participants and e Expericnce
attendance s
e Learning and instructor
assessment

N\
\ ‘ Reports and Analytics Module
e Competence evaluation results

E-learning Module

e E-courses User Module e Learning progress
o Tests o Login/ password ¢ Course evalualtmn_
e Webinars e User data ¢ Instructor evaluation )
A
. S | S

Learning
Events DB
(xAPI)

External Systems
e Evaluation
* Work performance
o Formal / informal learning events

Figure 3.2. Architecture of IS LCM
Source: (author created)

Data exchange between the fundamental blocks of IS LCM takes place
directly or by mediation of Training Events Database that collects training
experience events corresponding to XAPI standard. It provides a possibility for
detailed tracking and analysis of competence assessments, conducted training
activities and training outcomes.

Functionality of the Learning Management System block characterises a
traditional information system of the training provider, based on development/
training events management and process support. On the other hand, Competence
Management System block ensures the use of approach directly based on
competences. By choosing to implement the full functionality of IS LCM and
introducing the competence management system as well, organisation receives a
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much more functional tool and ability to work according to ILM methodology
approaches. Main modules of IS LCM and explanations thereof are summarised in
Table 3.1.

Table 3.1. Main Modules of IS LCM

IS LCM Module | Explanation

Learning Learning management module is intended for planning and
management management of training. It includes creation and implementation of
module training plans, management of learning solutions, tracking of

learning results and effectiveness.

Training activities are both various on-site and e-training courses
and learning solutions of other types. Learning solution
management includes opportunities to view and edit learning
solutions and information linked to it, plan specific activity times,
register training participants and actual attendance of the training,
provide assessment regarding training activity and teachers.

User register
module

User register module is intended for storage of registered user
accounts and data.

Website module

Website is intended for publishing the information of the training
provider for customers and partners. On the website it is possible to
view the offered learning solutions, create the user account, register
for training and plan personal training.

E-learning
environment
module

E-learning environment module offers to the training provider the
functionality of the necessary learning management system and e-
learning, including development, publishing and management of e-
courses, completion of computerised tests, communication between
the training participants and teacher, access to assessment and
feedback.

Competence
management
module

Competence management module is intended for the management
of organisation’s competence dictionary, collection of competence
data of individuals, management of competence profiles,
management of competence assessment solutions, and recording of
assessment results.

Reports and
analysis module

Reports and analysis module ensures general and detailed work
results and statistics, including planned and implemented learning
solutions, competence assessment results, competence profiles and
deficiencies, training plans, assessment of training activities and
teachers.

Training events
database

Training events database is the Learning Records Store that
corresponds to the requirements of XAPI standard. It collects
records on competence assessment, performance and results of
training activities.

External systems

Information systems used by the training provider and integrated
into IS LCM and transferring information to the Training Events
Database.
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Training Events Database (TED) is intended for storage and management of
competence assessment, training activities and training events outcome and ensures
performance of requirements of Experience APl (XAPI) standard. Data unification
standard based on xAPI allows IS LCM to provide support to data of future training
events and work performance, as well as allows to link types and structures of
different data, thus significantly creating an open system architecture.

4. FORMALISATION, IMPLEMENTATION, AND
VALIDATION OF THE LEARNING AND COMPETENCE
MANAGEMENT SOLUTION

By combining Integrated Learning Management Methodology and
Information System of Learning and Competence Management (IS LCM), the
author of the paper creates a unified Learning and Competence Management
solution (LCM solution) (Figure 4.1.). Consolidation of the mentioned components
into a unified solution should be regarded as formalisation of LCM solution
because it does not require changes to separate components or common
functionality.

@rning and competence management solution \

(LCM solution)

Integrated learning management
methodology

Learning management! Competence management

methodology 1 methodology
i) ' i)

Learning and competence management information system

)

Figure 4.1. Learning and competence management solution
Source: (author created)

The main task of LCM solution is to ensure quality learning processes in the
training centres, including management of learning goals, quality and
measurability. LCM solution has four aspects of application: management of
learning, competences, e-learning, and knowledge (Figure 4.2.) (Judrups, 2015d).
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LCM solution organically includes knowledge management into the solution
architecture, thus providing the use of following knowledge management:
learning objects;
finding expertise;
dynamic knowledge;
experience portfolio.
LCM solution is based on six basic e-learning technologies: computerised
tests, learning management systems, e-learning modules, video, mobile learning
and xXAPI. Open architecture of the solution provides an opportunity to supplement
it with other e-learning technologies and knowledge management approaches.

@rning and competence management solution \

(LCM solution)
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management

Integrated learning management
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Learning I Comp e
methodology | methodology
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Learning and competence management information system

s LCM)

Knowledge

management « [

‘Competence -
management

» E-learning
] management

Figure 4.2. Four usage approaches of LCM solution
Source: (author created)

Validation of Learning and Competence Management solution (LCM
solution) is conducted by SIA Baltijas Datoru Akademija (BDA) in five learning
and competence assessment projects. Within the framework of project for
implementation of learning and competence management solution, in BDA
improvement of current learning processes took place according to guidelines of
Integrated Learning Management Methodology. As a result, under the guidance of
the author of this paper current learning processes were changed and new processes
were created:

e identification of learning needs (Figure 4.3.);
personalisation of training;
assessment of pre-course and post-course knowledge;
post-course questionnaires;
training development with knowledge management elements;
competence management.
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For the needs of validating LCM solution, on the basis of BDA produced
information systems a prototype of Information System of Learning and
Competence Management (IS LCM) was created and consisted of four BDA
produced information systems (Figure 4.4.) - Learning Management, Website, User

Management and E-Learning Environment modules.

r - ~\ 7 1
Learning Management System Competence Management System
[Learning Management Module]
Competence Management
Module
User Management Module
[ Web Site Module ] Reports and Analytics
Module
[ E-learning Module ]
\_ y. \, J

Learning
Events DB
( XAPI)

[ External Systems )

Figure 4.4. Architecture of IS LCM prototype *
Source: (author created)

* Darker modules was realized as prototypes.

Verification and validation of IS LCM was performed within the framework
of verification and validation of the joint LCM solution by using IS LCM prototype
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developed at BDA. In the project of implementation of LCM project at BDA,
author of the paper supervised the implementation process of development of IS
LCM and new learning processes, as well as performed a part of configuration
works of IS LCM.

For the purposes of validation of Learning and Competence Management
solution were used three BDA basic operational scenarios, in which the operation
of each part of LCM solution and whole solution were assessed.

e Standard Training. Scenario of standardised training provides the use of
universal training courses in order to prepare the employees of various
customer organisations for performance of typical work duties. Goals, plan,
and content of the courses are determined beforehand; during the courses the
programme may be corrected to the minimum amount. At the basis of the
training methodology are on-site classes under the supervision of a teacher.

e Specific Training. In this scenario, training is prepared and conducted
according to needs and requirements of a specific customer organisation.
Goals, plan, content, and methodology of the courses are selected and
prepared in close cooperation with the customer. In this scenario, ILM
methodology is fully implemented.

e Assessment and Planning. In this scenario, assessment of employee
competences and preparation of training plans for a specific customer
organisation takes place. On organisational level, this scenario is a part of
specific training scenario, wherein preparation and implementation of
training takes place.

Validation of LCM solution was performed at BDA by implementing five
learning and assessment projects in the period from January of 2015 to January of
2016 (Table 4.1.).

1) VP1 - development and implementation of standard training based on
competences;

2) VP2 - development and implementation of standard training;

3) VP3 - development and implementation of specific training based on
competences;

4) VP4 - development and implementation of specific training;

5) VPS5 - assessment and planning of training on the basis of competences.
During the validation projects of LCM solution, the author of the paper

provided support to application of ILM methodology, supervised development of e-
learning solutions, as well as collected and analysed validation results.

In order to assess the benefits provided by Learning and Competence
Management solution, author of the paper created the validation method of LCM
solution on the basis of 25 validation indicators. Indicators allow to compare
provision of training at the training centre with and without the use of LCM
solution. Indicators have been selected to be conveniently used and understood;
furthermore, they ensure that changes and improvements linked to the use of LCM
solution may be easily identified.
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Table 4.1. Summary of validation projects *

Validation scenarious and projects
Main components Standart learning Custom learning Assessment

VP1 VP2 VP3 VP4 VP5
Learning needs assessment 0.5 0.5 1 0 1
Learning personalization 0.5 0.5 1 0.5 0.5
Competence approach 1 0 1 0 1
Use of knowledge 1 1 1 1 1
management
Use of E-learning 0.5 1 1 0 0.5
Learning records (XAPI) 0 0 1 0 0
Computerized tests 1 0 1 1 1
Surveys 1 1 1 1 0
NPS 1 1 1 1 0

* 1 — component fully implemented, 0.5 — partly, 0 — not implemented.

Validation indicators comprise three groups for assessment of the operation
of the whole Learning and Competence Management solution: training
development and implementation, quality and measurability, functionality of 1S
LCM. During the validation process, validation indicator is assigned a value 1, if
the component has been fully implemented; 0.5 - if it is implemented partly; and 0
if it was not implemented. By summing up values of all validation indicators, the
total assessment of the specific validation project is obtained, and thus it may be
compared with the situation where LCM solution was not used (previous situation)
and other validation projects. Higher total assessment of validation indicates greater
benefit in the learning process and improvement of learning expediency.

Values of validation assessment indicators of all validation projects are
compiled in Table 4.2. The respective standard situation has been indicated for
each validation project (column A), characterising implementation of such project
at BDA without the use of LCM solution, along with the total assessment of
validation indicators received during the validation project (column B).

Table 4.2. Summary of evaluation indicators of validation projects*
VP1 VP2 VP3 VP4 VP5

A B A B A B A B A B

Group of indicators

Learning development and
implementation

4
Quality and measurability 15| 5 |15] 3| 2 5 |15 3 111
5

IS LCM functionality 25|75 |25 35/95|25| 55| 2 | 6
Total 5 17| 5 [12]65[ 22| 4 [105]35] 12

* A — situation without LCM solution, B — implemented LCM solution.

1 |145] 1 1 ]175] 0 2 05| 5
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In all three validation projects improvements have been achieved in all three
groups of validation assessment indicators. In a total assessment of validation, use
of LCM solution provided the ability to reach 40% of the relative improvements
and 68% of absolute improvements.

In comparison, improvements achieved in each validation project with
standard situation without the use of LCM solution, the percentage of relative
improvement is obtained (Table 4.3.). It may be seen that the total relative
improvement of validation projects was within the boundaries of 58% and 71%. It
is crucial that higher assessment was received in the projects with the use of
competence approach (VP1, VP3, and VP5).

Table 4.3. Relative improvement in validation projects

Group of indicators VP1 | VP2 | VP3 | VP4 | VP5 | Total
Learning development and 78% | 75% | 87% | 100% | 90% | 85%
implementation
Quality and measurability 70% | 50% | 60% | 50% | 50% 59%
IS LCM functionality 67% | 50% | 63% | 55% | 67% 61%
Total 71% | 58% | 70% | 62% | 71% 68%

Comparison of validation results with potentially complete application of
LCM solution is shown by absolute improvement (Table 4.4.). In this aspect as
well training development and implementation reached the highest assessment
(49%). Implementation of quality and measurability, as well as IS LCM
functionality groups was at a much lower level, respectively 37% and 33%. It
should be noted that all possible measurement techniques should be applied to
every project. Thus, 8% of absolute improvements of VP5 show that
improvements were made for acquisition of more detailed assessment of
competences that ensured in this project the required accuracy and total quality.

Table 4.4. Absolute improvement in validation projects

Group of indicators VP1 | VP2 | VP3 | VP4 | VP5 | Total
Learning development and 44% | 38% | 81% | 25% | 56% | 49%
implementation
Quality and measurability 58% | 25% | 50% | 25% 8% 33%
IS LCM functionality 45% | 23% | 55% | 27% | 36% 37%
Total 48% | 28% | 62% | 26% | 34% | 40%

Use of ILM methodology provides real improvements to the learning
processes linked to legitimacy of training and choice of goals, personalisation of
training, measurability of learning results, quality control and improvement. In the
validation process, the use of ILM methodology ensures learning results and the
level of quality corresponding to or exceeding BDA standards.

Approach based on competences provides a detailed assessment standard of
the learners and provides information for assessment of learning quality and
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progress. Difficulties with assessment, selection of learners and planning of
training could be observed in the projects without the use of competence approach.

Prototype of IS LCM successfully provides the intended functions
(competence dictionary, profiles, computerised assessment, lack of competences,
tracking of the learning process, assessment of results, and analytical reports). It
provides support to the competence and learning management tasks, saves the
working time, efficiently provides detailed competence assessment results of the
training participants and analytical information regarding the learning process.

Use of XAPI standard training events helps to obtain information on the use
of e-course modules and specification of the content learning. During the training,
this information improves the quality of discussions and helps to provide individual
support to the training participants.

Measurement tools used in the quality control process provide efficient
learning quality assessment and fast performance of necessary corrections.
Improvements to the learning processes and materials made during the validation
projects increased the achieved training results.
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CONCLUSIONS

Main Results of the Paper

For the purposes of provision of learning expediency, the author in his paper
develops theoretical model of Integrated Learning Management (ILM). This model
can further be used as the basis for provision of practically applicable methodology
and its operation for development of the necessary information system design
(Judrups, Zandbergs, and Kazakovs, 2015).

As a result, the author of the work creates a uniform Learning and
Competence Management solution (LCM solution) consisting of learning and
competence management methodology along with a suitable ICT information
system for ensuring these processes (Judrups et al., 2016). The target audience of
LCM solution are training centres oriented towards strategical goals of customer
organisations and by optimal means preparing employees of the organisation for
performance of their work tasks.

Direct contribution of the author of the paper to development of Learning
and Competence Management solution is the following:

1) development of the model of integrated learning management;

2) development of the methodology of integrated learning management;

3) development of the design for information system of the learning and
competence management;

4) formalisation of the learning and competence management solution.

Conclusions and Development Prospects

1) Hypothesis presented in the thesis that integration of knowledge
management and e-learning promotes learning expediency has been proven.
The evidence to it are results obtained during the validation of Learning and
Competence Management solution developed during the research.

2) Model of Integrated Learning Management (ILM) demonstrates learning as
common ground of knowledge management and e-learning. It forms a
theoretical basis for provision of expedient learning for organisation with a
marked emphasis on ensuring goals, quality of learning and measurability.

3) ILM methodology ensures practical application of the theoretical ILM
model. It has been created according to ADDIE instructional design process
model by supplementing it with the stage of initial analysis in order to
separate learning needs from other work performance problems and needs of
the organisation.

4) Learning and Competence Management solution (LCM solution) consists of
practically applicable Integrated Learning Management methodology along
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with the Information System of Learning and Competence Management (IS
LCM).

The main task of LCM solution is to ensure expedient learning processes in
the training centres, including management of learning goals, quality and
measurability.

Information System of Learning and Competence Management (IS LCM)
ensures  information for argumented decision-making and operative
response guaranteeing the required quality of learning.

Choice of learning needs, definition and adaptation of learning goals for the
purposes of organisation and employee increases the motivation, quality and
expediency of learning.

Learning and Competence Management solution developed within the
framework of the research may be successfully used for ensuring expedient
learning at internal and external training centres.

Suggestions and Further Research

LCM solution needs to be fully implemented in production environment and
the results of its use should be assessed.

In further research, it would be useful to test the capacity of using the
created LCM solution not only at the training centres, but also in other
educational institutions, including in the area of higher education.

In further research, it is necessary to find an opportunity for the training
centres to practically assess (i.e., receive feedback) the effect of learning on
work results of training participants and achievement of the organisation’s
goals.
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