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ANOTACIJA

Promocijas darba mérkis ir izstradat un aprobét datu kompleksas analizes
modeli skolas attistibas risindjumiem, analiz&jot teorétiskas atzinas par datos
balstitu [émumu pienemsanas un izglitibas efektivitates modeliem un izmanto-
jot faktorus ar lielako ietekmi uz skolénu sniegumu.

Promocijas darbs sastav no ievada, cetram nodalam, secindgjumiem un
ieteikumiem un izmantotas literatiiras saraksta.

Pétijuma ir analizéti datos balstiti lemumu pienemsanas un izglitibas efekti-
vitates modeli, ka ari faktori ar lielako ietekmi uz skolénu sniegumu. Izstradats
datu kompleksas analizes modela teorétiskais ietvars un apraksts.

Praktiskaja dala ir aprobéts datu kompleksas analizes modelis, analizé&jot
11 skolu datus viena pa$valdiba. Aprobacijas gaita ir noskaidrotas kopigas
sistémiskas tendences starp skolénu sniegumu, faktoriem ar lielako ietekmi uz
skolénu sniegumu un skolas attistibas risinajumiem.

Darba ietvaros ir izstradati un piedavati ieteikumi izglitibas politikas veido-
tajiem un Istenotajiem, skolam un skolotajiem.

Atslegas vardi: datos balstiti attistibas risinajumi, izglitibas efektivitates
modeli, datu kompleksas analizes modelis.
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DARBA LIETOTO SAISINAJUMU SARAKSTS

ASV - Amerikas Savienotas Valstis

IKVD - Izglitibas kvalitates valsts dienests

LU SIIC - Latvijas Universitates Starpnozaru izglitibas inovaciju centrs

OECD - Organisation for Economic Cooperation and Development -
Ekonomiskas sadarbibas un attistibas organizacija

OFSTED - Office for Standards in Education, Children’s Services and Skills -
Izglitibas, bérnu apriipes un prasmju standartu agentara

PIRLS - Progress in International Reading Literacy Study - Starptautiskais
lasitprasmes novértésanas pétijums

PISA - Programme for International Student Assessment — Starptautiska
skolénu novértésanas programma

SES - socialekonomiskais stavoklis

SOLO - Structure of Observed Learning Outcomes - novéroto macianas
rezultatu struktaira

STEM/STEAM - Science, technology, engineering and mathematics/
Science, technology, engineering, arts and mathematics — dabaszinatnes,
tehnologijas, inZenierzinatnes un matematika/dabaszinatnes, tehnologijas,
inZenierzinatnes, maksla un matematika

TIMSS - Trends in International Mathematics and Science Study -
Matematikas un dabaszinatpu izglitibas attistibas tendencu starptautiskais
pétijums

VISC - Valsts izglitibas satura centrs



IEVADS

Pétnieciska probléma un pétijuma nozimigums

Empiriskie pétijumi pierada - jo augstaks izglitibas limenis, jo labaka vese-
liba, garaks paredzamais dzives ilgums, augstaki ienakumi un labakas nodarbi-
natibas izredzes. Leras-Munija (Lleras-Muney) secina, ka viens gads, kas vidéji
ir pavadits izglitiba, prognozé garaku paredzamo dzives ilgumu par 1,7 gadiem
(Lleras-Muney, 2005). Katlers un Leras-Munija (Cutler & Lleras-Muney), padzi-
linati pétot saistibu starp izglitibu un veselibu, secina, ka ekonomisko faktoru
ietekme skaidro tikai dalu no $is sakaribas, paréjo sakaribu iespé&jami skaidro
cits domasanas un lémumu pienemsanas veids (Cutler & Lleras-Muney, 2006).
Izglitiba ir svarigs faktors, kas ietekmé ari demografiskos procesus (Cunska,
2012). Céloniba starp demografiskajiem procesiem un izglitibu novérojama
abos virzienos (Varpina, 2019). Zinatniskajos pétijumos augstaks izglitibas
limenis vienmer tiek saistits ar zemaku bezdarba risku (Hoynes, 1999). Tas tiek
skaidrots divéjadi: darba tirgus vajadzibam atbilsto$a un specifiska cilvékka-
pitala uzkrasana un mazizglitotu darbinieku aizvietoSana ar labak izglitotiem.
Latvija cilvékiem ar augstako izglitibu visos 20 neatkaribas gados darba iespéjas
ir bijusas lielakas un labakas (Varpina & Kantane, 2019).

Lidzigas tendences ir novérotas ari OECD valstis 25-34 gadus veciem
iedzivotajiem: bez vidéjas izglitibas nodarbinatiba sasniedz 61 %, ar pabeigtu
vidgjo izglitibu — 78 %, ar augstako izglitibu - 85 %. legitas izglitibas pakape
asociéjas ne tikai ar lielaku nodarbinatibu, bet arl vidéji ar lielakiem ienaku-
miem (OECD, 2020). Ta, pieméram, Amerikas Savienotajas Valstis $1 atskiriba
laika gaita palielinas — 2012. gada bakalaura grada ieguvu$o darbinieku algas
mediana bija lielaka par 33 000 $, kamér 2018. gada algas mediana bija lielaka
jau par 55 000 $ (Wiliam, 2018).

Analizéjot izglitibas ietekmi uz cilvéku labklajibu, ir tikai likumsakarigi,
ka daudzas valstis investé nozimigus resursus izglitibas kvalitates palielinasana,
planojot un istenojot valsts méroga sistémiskas izglitibas reformas. Kembridzas
Universitates verté$anas centrs sava zinojuma norada, ka, planojot un istenojot
sistémiskas izglitibas reformas, butiski nemt véra izglitibas sistémas komplek-
sumu un sistémisku noturigumu (Cambridge Assessment, 2017). Tatad, pla-
nojot un Istenojot parmainas izglitiba, svarigi atskirt kompleksas sistémas no
komplicétajam. Jaatzimé, ka komplicétajas sistémas ir daudz dazadu elementu
un daudzveidigas mijiedarbibas, ta¢u ir iespéjams prognozét rezultatu un
paredzét ietekmi. Savukart kompleksajas sistémas ir daudz dazadu elementu,
bet to agregéta darbiba nav lineara, ka arl nav iespéjams aprakstit un vienno-
zimigi prognozét individualo elementu summaro rezultatu un ietekmi. Tapat



arl kompleksajam sistémam ir raksturiga hierarhiska pasorganizésanas. Socialas
sistémas, tai skaita izglitibas sistémas, pieder tie$i pie kompleksajam sistémam.
Izmainas $adas sistémas liela meéra ietekmé dalibnieku uzskati un vértibas
(Mitleton-Kelly, 2003). Lidz ar to neviena izglitibas politikas iniciativa nevar
bat istenojama bez pastaviga monitoringa un pielago$anas. Izglitibas sisttmam
ir raksturigs ari sistémisks noturigums jeb atgrieSanas iepriekséja stavokli
Tas 1pasi raksturigs situacijas, kad izglitibas politikas iniciativas ietekmé tikai
atseviskus faktorus vai ari faktori netiek sava starpa saskanoti un to ietekme
ir pretéja (Cambridge Assessment, 2017). Kembridzas Universitates Vérté$anas
centrs secina, ka $ie butiskie izglitibas sistémas raksturlielumi biezi netiek
nemti véra, planojot un istenojot sistémiskas izglitibas reformas. Lidz ar to
rodas situacijas, ka politikas planotaji un istenotaji ir parliecinati par parmainu
procesu, tacu realitaté skolas un klases limeni parmainas nenotiek (Cambridge
Assessment, 2017). Tapéc zinatnieki, lai detalizéti analizétu parmainu pro-
cesu, noskir vairakus macibu satura limenus: planoto macibu saturu, kas tiek
aprakstits izglitibas politikas dokumentos, skolotaja istenoto macibu saturu,
skoléna apgiito macibu saturu, arpus formalas izglitibas apgito macibu saturu
un macibu saturu, kas saistits ar skolas kultaru (Schmidt et al., 2001). Franks
Ahtenhagens (Frank Achtenhagen) apraksta izglitibas politikas iniciativas, kuras
nenem véra izglitibas sistémas kompleksumu un sistémisko noturigumu ka
“planoto neveiksmes ciklu”. Lai izietu no § cikla, izglitibas politikas planota-
jiem nepiecieS$ams rapigi analizét problému, nemot véra profesionalas lomas,
aréjo spiedienu, izglitibas sistémas kompleksumu, noturigumu un hierarhisko
pasorganizé$anos. Atbalstot vairaku valstu veiksmigu parmainu vadi$anu izgli-
tiba, Kembridzas VértéSanas centrs ir izstradajis metodiku parmainu vadiSanai
izglitiba. Visi faktori, kurus ir nepiecieS$ams nemt véra, planojot parmainas, ir
sadaliti divas grupas. Pirma grupa ir faktori, kurus ir iespéjams kontrolét un
ietekmét: macibu saturs, macisanas pieeja, vértésana un valsts parbaudes darbi,
institiciju attistiba, institaciju formas un struktaras, parvaldiba, profesionala
pilnveide, atbildibas modeli, akreditacija, finansé$ana, izglitibas sistémas struk-
tara, skolénu atlase, informacijas pieejamiba un socialais atbalsts. Otra grupa ir
faktori, kurus gandriz nav iespéjams mainit, tacu tie sniedz butisku konteksta
informaciju un lauj daudz precizak saprast §1 briza situaciju: globala ekonomika,
nacionala ekonomika, kultira, politiska struktira, vésturiska perspektiva, piere-
dze un vide (Cambridge Assessment, 2017).

Valstis atskirigi plano un isteno sistémiskas izglitibas reformas, kuru mérkis
ir uzlabot skolénu sniegumu. Lai uzlabotu skolénu sniegumu, viens no biezak
minétajiem risinajumiem ir prasiba péc lielakiem ieguldijumiem, tai skaita
finansialiem. Pieradijumu baze liecina, ka, ieguldot investicijas un istenojot to
pasu procesu, tiek ieguts tas pats vai lidzigs rezultats. Savukart Lants Pritcets
(Lant Pritchett) secina, ka nav produktivi koncentréties tikai uz ieguldijjumu
palielinasanu, bet lielaku uzmanibu nepieciesams veltit macibu procesam un ta
saistibai ar skolénu sniegumu. Papildus japalielina faktoru skaits, kas tiek nemts



véra, analizéjot skolénu sniegumu. Valsts limeni biezi tiek analizéti viegli sa-
skaitamie faktori, pieméram, skolénu apmekléjums, skolotaju, skolotaju paligu,
atbalsta personala un skolénu proporcija, infrastruktiras pieejamiba (Pritchett,
2013).

Lai uzlabotu izglitibas kvalitati, daudzas valstis regulari tiek organizéta
akreditacija, palielinot aréjas prasibas. Pieméram, Anglija akreditaciju reizi
Cetros gados veic OFSTED, ietverot macibu stundu véro$anu, intervijas ar
skoléniem, vecakiem, pedagogiem, vadibas komandu, ka ari dokumentacijas
parbaudi. Sofija Stamma (Sophie von Stumm) ar kolégiem secina, ka OFSTED
skolas kvalitates snieguma vértéjumi statistiski izskaidro tikai 4 % no individualo
16 gadus vecu skolénu snieguma dispersijas, bet, nemot véra iepriekséjo skolénu
sniegumu un gimenes socialekonomisko stavokli, skolas kvalitates snieguma
vértéjumi izskaidro tikai 1 % no individualo skolénu snieguma dispersijas (von
Stumm et al., 2020). S. Stamma pétijuma analizé ne tikai akadémisko skolénu
sniegumu, bet ari skolénu labjutibu un piedalisanos skolas pasakumos, ta¢u ari
$ajos raditajos OFSTED skolu snieguma vértéjumi vaji korelé (vidéja korelacija
sastida 0,03) ar skolénu atbildém pasnovértéjuma. Lidz ar to S. Stamma ar
kolégiem secina, ka iespé&jas izmantot OFSTED skolas snieguma vértéjumus ka
skolas kvalitates raditajus ir ierobeZotas un neatspogulo butisko skolas ietekmi
uz individualo skolénu sniegumu (von Stumm et al., 2020). S. Stamma norada,
ka pétijuma ir vairaki ierobezojumi: pirmkart, pétijjuma analizé populaciju, kas
reprezenté skolénus vidéjas izglitibas posma, otrkart, netika nemti véra gadi-
jumi, kad skoléni mainija skolu, treskart, skolénu labjutibas mérisanai izmantoja
tikai pasnovértéjuma anketas (von Stumm et al., 2020).

Skatot Latvijas konteksta, akreditacijas procesa sniegta atgriezeniska saite
nav pietiekama, lai planotu skolas attistibas risindjumus, kuru meérkis ir uzlabot
skolénu sniegumu. Izglitibas kvalitates noteik$ana butiska loma ir izvélétajiem
indikatoriem. Pieméram, lai izdaritu secinajumus par pirmsskolas kvalitati pas-
valdiba, svarigs indikators ir pieejamiba, tac¢u pamatskolas un vidéjas izglitibas
posma $§im indikatoram ir minimala ietekme uz izglitibas kvalitati. Starptautiskaja
TIMSS pétijuma tika atklats, ka tadi populari indikatori ka skolénu skaits klase,
skolotaju izglitiba un darba stazs vaji korelé ar skolénu sniegumu matematika
un dabaszinatnés (Hanushek & Luque, 2003). Savukart pagvaldibas pasititajos
pétijumos par skolas kvalitati tiek izmantoti $ie viegli pieejamie un saskaitamie
indikatori (Dynamic University, 2018; Pritchett, 2013).

BieZi vien skolotaji uzskata, ka valsts parbaudes darbi ir traucéjoss faktors
parmainu Istenosanai, savukart Deizi Kristodolou (Daisy Christodoulou) atzimé,
ka valsts parbaudes darbiem ir nozimigs potencials precizi komunicét macibu
saturu, kamer standarta formulétie sasniedzamie rezultati médz bat visparigi un
atskirigi interpretéjami. Iegtos datus no valsts parbaudes darbiem ir iespéjams
izmantot, lai identificétu, pirmkart, izglitibas sistémas hroniskas problémas
(visu skolénu nepietieckamo sniegumu konkrétajos sasniedzamajos rezulta-
tos), otrkart, skolas un pat klases limena problémas (nozimigas atskiribas no



valsts limena skolénu snieguma konkrétajos sasniedzamajos rezultatos). Valsts
parbaudes darbu datu analize Jauj planot skolas attistibas risinajumus, saistiba
ar datiem par macibu priek§metu programmu un konkrétas klases macisanas
pieredzi (Christodoulou, 2017).

Nemot veéra izglitibas sistémas kompleksumu un sistémisko noturigumu, tai
skaita dalibnieku paSorganizésanos hierarhiskajas sistémas, promocijas darba
autors izvirza tézi par datu kompleksas analizes modeli, ar kuru ir iespéjams
izstradat skolas attistibas risinajumus, kuru mérkis ir uzlabot skoléna sniegumu,
veicot datu komplekso analizi.

Pétijumos plasi atspogulots, ka lielaka ietekme no faktoriem, kurus iespé-
jams mainit, ir skolotaju sniegumam klasé un skolas vadibas ricibai, tacu, lai
nodrosinatu ilgtspéju parmainu vadisana, batisks faktors ir ari skolas kulttiras
transformacija, klastot par macisanas organizaciju un izmantojot datus attistibas
risinajumiem. Autors promocijas darba ietvaros ir izveidojis datu kompleksas
analizes modeli, kas paredzéts skolas attistibas risinajumu izstradei. Modela
aprobacija tika izmantoti dati par skoléna sniegumu valsts parbaudes darbos,
skolotaju sniegumu klasé, skolas vadibas ricibu un skolas kontekstu.

PétTjuma zinatniska novitate

1. Kategoriju un kritériju ietvara izstrade datu kompleksas analizes modelim,
pétot skolas efektivitates modelus, datos balstitu léemumu pienpemsanas
modelus un faktorus ar lielako ietekmi uz skolénu sniegumu.

2. Datu kompleksas analizes modela izstrade skolas attistibas risinajumiem ar
meérki uzlabot skoléna sniegumu, izmantojot faktorus ar lielaku ietekmi uz
skolénu sniegumu un operacionalizéjot sistémteorijas modeli “Ieguldijums—
process-rezultats” atbilstosi Latvijas izglitibas sistémas kontekstam.

3. Balstoties uz datu kompleksas analizes modela aprobacijas rezultatiem,
identificétas butiskas sakaribas starp skolénu sniegumu un faktoriem, pla-
nojot attistibas risinajumus skolas, lai uzlabotu skolénu sniegumu.

Péttjuma praktiska novitate

2021. gada Saeima piepéma grozijumus Izglitibas likuma, pilnveidojot
aspektus, kas saistiti ar izglitibas kvalitati. Likuma ir noteikts, ka izglitibas kva-
litate ir izglitibas process, saturs, vide un parvaldiba, kas ikvienam nodrosina
ieklaujosu izglitibu un iespé&ju sasniegt augstvértigus rezultatus atbilstosi sabied-
ribas izvirzitajiem un valsts noteiktajiem mérkiem. Izglitibas iestades vaditajam
javeido un jaattista izglitibas iestades kvalitates sistéma un janodrosina ikgadéja
izglitibas iestades pasvértésana, tai skaita analizéjot datus par izglitibas procesu,
saturu, vidi un parvaldibu (Latvijas Republikas Saeima, 1998). Kvalitates vadi-
$ana izglitibas iestades vaditajs iesaista visus darbiniekus pastavigas pilnveides
procesd. Saja pieeja tiek izmantota stratégija, efektiva komunikacija, dati un



fakti, lai kvalitativi integrétu organizacijas kulttra un visas tas darbibas (Lapina,
2021). Kvalitates vadibas pamatprincipus definéja Viljams Edvards Demings
(William Edwards Deming) ar ta saukto Deminga apli - “Plano-dari-parbaudi-
rikojies”. Musdienu pieeja kvalitates vadibai ir pieejami vairaki modeli, piemé-
ram, Eiropas kvalitates vadibas fonda Izcilibas modelis, ISO 9000:2015 standarta
prasibas, Deminga cikls. Modeliem kopiga iezime ir datos pamatota pieeja, kas
lauj identificét organizacijas darbibas stipras puses, aspektus, kurus japilnveido,
ka ari mérit rezultatus (Lapina, 2021; Tague, 2005). So modelu lielakais tra-
kums, lai izglitibas iestade un dibinatajs varétu istenot kvalitates vadiSanu, ir
saistits ar to visparigumu, ka rezultatd neviennozimigi izprotamam prasibam.
Promocijas darba autors pétjjuma izmanto vienu no kvalitates aspektiem - efek-
tivitati. Kvalitates sistémas konteksta ar procesa efektivitati tiek saprasta spéja
sasniegt vélamo rezultatu, bet ar izglitibas sistémas efektivitati tiek saprasta
kopéja faktoru ietekme uz rezultatu, kontroléjot dalibnieku iepriekséjo pieredzi
individualaja limeni. Autors promocijas darba, analizéjot izglitibas efektivitati,
izmanto sistémteorijas izglitibas efektivitates modeli “leguldijums-process-re-
zultats” (Scheerens, 2016).

Lai atrisinatu problému, kas saistita ar kvalitates vadiSanas modelu vispa-
rigumu izglitibas konteksta, promocijas darba ietvaros ir izstradats un aprobéts
datu kompleksas analizes modelis skolas attistibas risindgjumu plano$anai,
izmantojot daudzveidigus datus un analizes metodes, kuru mérkis ir uzlabot
skolénu sniegumu. Modela teorétisko pamatu veido ne tikai skolas efektivitates,
bet ari uzlabo$anas teorétiskie modeli, ka ari datos balstitu léemumu pienem-
$anas modeli izglitibas konteksta. Papildus Izglitibas likuma grozijumiem par
kvalitates vadiSanu izglitibas iestadé ari VISC projekta “Kompetenéu pieeja
macibu saturd” (“Skola2030”) istenota reforma aktualizé nepiecieS$amibu péc
modela, kas lauj skolas vadibai izvirzit mérkus un prasmigi veikt nepiecie$amas
darbibas $o mérku sasnieg$anai.

Izmantojot dizaina balstitu pétijjuma metodologiju, datu kompleksas anali-
zes modelis ir operacionalizéts atbilstosi Latvijas kontekstam un VISC projekta
“Kompetenc¢u pieeja macibu satura” istenotajai izglitibas reformai. Izstradajot
skolas attistibas risinagjumu, tiek izmantoti daudzveidigi dati un kompleksas
analizes metodes. Modela ietvaros tiek analizéts skolénu sniegums, skolotaju
sniegums macibu procesa, skolas vadibas riciba un konteksta dati.

Péttjuma sabiedriski politiska aktualitate

Macoties informacijas attistibas laikmeta, skoléniem ir nepieciesamas pras-
mes, kuras nepiedava tradicionala izglitibas paradigma, kas ir saistita ar definéto
zina$anu nodosanu nakamajai paaudzei. Pasaules Ekonomikas foruma zinojuma
“Darbavietu nakotne” noradits, ka automatizacijas procesi kopa ar Covid-19 iz-
raisito ekonomisko recesiju pastiprina tehnologiju izmanto$anu un integraciju,
43 % aptaujato uznémumu apstiprina, ka plano samazinat darbinieku skaitu,
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izmantojot tehnologiskus risindjumus. Nakamo piecu gadu laika palielinasies
plaisa starp nepiecieSamajam un realajam darbinieku prasmém. Uznéméji vis-
augstak ir noveértéjusi tadas darbinieku prasmju grupas ka problémrisinasana,
kritiska domasana, pasvadiba, pasvadita maci$anas, noturiba, stresa panesamiba
un fleksibilitate. Uznéméji norada, ka vidéji 40 % darbinieku biis nepieciesama
seSu méne$u parkvalifikicija, savukart 94 % vaditaju sagaida, ka darbinieki
apgis jaunas prasmes darba. Aptaujas rezultati atspogulo nozimigu kapumu,
salidzinot ar 2018. gadu, kad tikai 65 % uznémeéju noradija, ka darbiniekiem
nepiecieSams apgit jaunas prasmes darba (Forum World Economic, 2020).

Eiropas Komisija izglitibas politikas dokumentos vér§ uzmanibu uz nepie-
cieSamajam kompetencém muzizglitibas konteksta: digitalas prasmes, visparpie-
nemtas vértibas un ieklaujosa izglitiba ka vértiba. Eiropas Komisija identificé
astonas pamatkompetences: tekstpratiba, daudzvalodiba, rékinpratiba, dabas-
zinatniska un inZenierzinatniska pratiba, digitalas un tehnologiskas prasmes,
savstarpéjas komunikacijas prasmes, aktiva pilsoniska lidzdaliba, uznémejspéjas
un kultaras izpratne (European Commission, 2020).

NepiecieSamibu péc izglitibas paradigmas mainas atspogulo ari Latvijas iz-
glitibas politikas gan spéka esosie, gan nakotnes plano$anas dokumenti. Latvijas
Nacionalaja attistibas plana 2021.-2027. gadam noradits, ka viena no priorita-
tém ir zinasanas un prasmes personibas un valsts izaugsmei. Prioritagu meérkis
ir zino$a, ieklaujo$a un radosa sabiedriba efektiva, inovativa un raziga tautsaim-
nieciba. Ricibas virziena “Kvalitativa, pieejama, ieklaujosa izglitiba” merkis ir
izglitibas kvalitate un dzivé izmantojamu zinasanu un prasmju ieguve ikvienam
valsts iedzivotajam. Lai sasniegtu $o meérki, ir jauzlabo skolénu prasmes lasi$ana,
dabaszinatnés un matematika, ta nodrosinot skolénu sagatavotibu un interesi
par turpmako izglitibu tajas specialitatés, kuras tiek ieguitas uznéméjdarbibai
un darba tirgum nozimigas prasmes un zinasanas un kuras ir perspektivakas
nakotnes ekonomikas konteksta (Latvijas Republikas Saeima, 2020).

Lai veidotos zino$a sabiedriba, butiski pilnveidot izglitibas sistému, sakot ar
drosu, atbalsto$u un ieklaujo$u pirmsskolas macibu vidi. Turpmakaja izglitibas
procesa zinasanas ir papildinamas ar kompetenc¢u apguvi. Akcents uz integrétu
pieeju STEM/STEAM macibu priek$metu apguve ir viens no veidiem, ka uzlabot
skolénu zinasanas dabaszinatneés, tehnologijas, inZenierzinatnés un matematika.
Latvijas Nacionalaja attistibas plana ir akcentéts, ka globalaja ekonomika zina-
$anu, uznémeéjspéjas, radosuma, digitalo prasmju un tehnologiju kompetencéu
nozime ir kluvusi kritiski svariga, un to trakums rada tautsaimniecibas atpalici-
bas risku (Latvijas Republikas Saeima, 2020).

IZM, izstradajot Izglitibas attistibas pamatnostadnes 2021.-2027. gadam,
ka vienu no galvenajiem uzdevumiem nosaka pilnveidota macibu satura un
pieejas kvalitativu ievieSanu un sekmigu parmainu procesa vadibu, tadéjadi
nodrosinot individam aktualu zina$anu, prasmju, attieksmju attistibu, lai vin$
varétu istenot savus individualos mérkus un sniegt ieguldijumu valsts kopéja
attistiba (Izglitibas un zinatnes ministrija, 2020). VISC projekta “Kompetencu
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pieeja macibu saturd” (“Skola2030”) dokumentos ir atziméts, ka veiksmigai
dzivei un darbibai individam ir nepiecieSamas gan specifiskas profesionalas,
ar konkrétu disciplinu saistitas zinasanas un prasmes, gan ari visparéjas jeb
caurviju prasmes — kritiska domasana un problému risinasana, jaunrade un
uznéméjspéja, pasvadita macisanas, sadarbiba, pilsoniska lidzdaliba un digitalas
prasmes (Noteikumi Par Valsts Pamatizglitibas Standartu Un Pamatizglitibas
Programmu Paraugiem, 2018).

Saskana ar §im parmainam IKVD pilnveido skolu pasvértésanas metodiku
visparéja izglitiba, palielinot uzsvaru uz kvalitativo datu iegG$anu un analizi,
savas ricibas pamato$anu un ietekmes izvértéSanu uz skoléna sniegumu. IKVD
vér$ uzmanibu ari uz to, ka daudz nozimigaki kltst nevis informativie dati, bet
datu analize un datos balstiti lemumi (Izglitibas kvalitates valsts dienests, 2020).

Viens no galvenajiem mérkiem Latvijas Izglitibas attistibas pamatnostadnés
2014.-2020. gadam ir izstradat visaptverosu izglitibas kvalitates monitoringa
sisttmu. Sada sistéma lauj analizét pieejamos datus un pienemt datos balstitus
léemumus, ka ari atvasinat mérkus starp izglitibas sistémas parvaldibas limeniem.
Sobrid Latvijas izglitibas kvalitites monitoringa sistéma ir novérojama nepietie-
kama saikne starp datu iegfiSanu un lémumu pienemsanu. Katra parvaldibas
limeni tiek noteiktas savas prioritates, kas izkliedé fokusu un samazina iespéjas
panakt kvalitativas un sistémiskas parmainas (Vossensteyn et al., 2020).

IZM istenotaja projekta “Izglitibas kvalitates monitoringa sistémas izveide
un isteno8ana” ir izstradats visaptveross kvalitates modelis, kas sastav no cetram
jomam: atbilstiba meérkiem, kvalitativas macibas, ieklaujosa vide un laba parval-
diba (Vossensteyn et al., 2020). Joma “Atbilstiba mérkiem” ietver skolénu un sa-
biedribas vajadzibam nepiecie§amas kompetences. Nakama joma ir “Kvalitativas
macibas”, kurai ir lielaka ietekme uz mérku sasnieg$anu, kur primarais fokuss ir
maci$anas un maci$anas metodes izglitibas programma. Ieklaujosa vide ietver
fizisko un emocionalo drosibu, labjutibu, kas tiesa veida atbalsta izvirzito mérku
sasniegsanu. Savukart laba parvaldiba nodrosina efektivu izglitibas procesu va-
dibu un nepiecieSamos resursus, pieméram, finansialos, cilvéku, infrastruktaras
(Vossensteyn et al.,, 2020). Katra izglitibas kvalitates modela joma ir sadalita
vairakos kritérijos ar atbilstosiem rezultativajiem raditajiem.

Atskirigos parvaldibas limenos ir dazadi mérki datu iegtiSanai un to analizei:
valsts un pasvaldibas limeni dati ir nepiecie$ami, lai planotu izglitibas politiku
un efektivi sadalitu resursus, bet skolas limeni dati ir nepiecie$ami ikdienas
darbam, pasvértéjumam un turpmakas attistibas risindjumu plano$anai, kuras
meérkis ir uzlabot skolénu sniegumu. Tas nozimé, ka nav iespéjams valsts limena
izglitibas kvalitates monitoringa sisttmu parnest un izmantot skolas liment tie§a
veida. Promocijas darba ietvaros, izstradajot skolas limena modeli, kas lauj,
izmantojot datus, izstradat skolas attistibas risinajumus, butiski ir nodrosinat
$§1 modela saskanotibu ar valsts limena izglitibas kvalitates monitoringa sistému
(Cambridge Assessment, 2017).
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Pétijuma mérkis
Izstradat un aprobét datu kompleksas analizes modeli skolas attistibas risi-
najumiem, analizéjot teorétiskas atzinas par datos balstitu léemumu pienemsanas

un izglitibas efektivitates modeliem un izmantojot faktorus ar lielako ietekmi uz
skolénu sniegumu.

Pétijuma uzdevumi

1. Analizét zinatnisko literataru par skolas efektivitates modeliem un fakto-
riem, kuri ietekmé skolénu sniegumu, datos balstitiem lémumu pienemsa-
nas modeliem izglitiba.

2. Analizét skolénu sniegumu valsts, skolas un klases limeni 2017./2018.,
2018./2019. un 2019./2020. macibu gada viena pasvaldiba.

3. Izstradat modeli, kas apvieno gan datos balstitu léemumu pienemsanu, gan
skolas efektivitates un uzlabo$anas modelus, ietverot faktorus ar lielaku
ietekmi uz skolénu sniegumu.

4. Aprobét modeli viena pasvaldiba, identificéjot butiskas sakaribas starp
skolénu sniegumu un faktoriem, planojot attistibas risinajumus skolam, lai
uzlabotu skolénu sniegumu.

5. [Izstradat ieteikumus izglitibas politikas veidotajiem un istenotajiem par
modela izmanto$anu, ka ari par nepiecieSamajiem priek$nosacijumiem
sekmiga modela izmanto$ana un ievie$ana valsts méroga.

Péttjuma jautajums
Kadu kompleksas analizes modeli ir nepiecieSams izmantot, lai izstradatu

datos balstitus skolas attistibas risinajumus, analizéjot skolénu sniegumu, skolo-
taju sniegumu macibu procesa, skolas vadibas ricibu un skolas kontekstu?

Pétijuma hipotéze
Datu kompleksas analizes modeli skolas attistibas risindjumiem veido
sistémteorijas pamatkategorijas “rezultats—process—ieguldijums’, kuras tiek ope-

racionalizétas izglitibas kontekstam, izmantojot faktorus ar lielako ietekmi uz
skolénu sniegumu un identificéjot butiskas sakaribas starp tiem.

Aizstaveésanai izvirzitas tezes

1. Datu kompleksas analizes modeli veido sistémteorijas izglitibas konteksta
operacionalizétas pamatkategorijas — skolénu sniegums, skolotaju sniegums
macibu procesa un skolas vadibas riciba. Pamatkategoriju elementus ietek-
meé konkrétas skolas konteksts.
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2. Neskatoties uz to, ka skolam ir pieejami skolénu snieguma dati, tai skaita ari
valsts parbaudes darbu rezultati, lai izstradatu datos balstitus skolas attistibas
risinajumus, ir nepiecieSams grupét skolénu sniegumu datus péc noteiktiem
kritérijiem un salidzinat ar skolénu vidéjo sniegumu valsts limeni.

3. Diferencéto skolas datos balstito attistibas risindjumu pamata ir identificétas
butiskas sakaribas starp datu kompleksas analizes modela elementiem -
skolénu un skolotaju sniegumu klasé, skolas vadibas ricibu un skolénu
vidéjo socialekonomisko stavokli.

Izmantotas pétniectbas metodes

1. Darba témai atbilstosas zinatniskas literataras analize.

VISC izstradato un administréto valsts parbaudes darbu skolénu snieguma
analize, izmantojot apraksto$o statistiku, anketé$anu, indeksu veido$anu,
klasiskas testa teorijas un testelementa-atbildes teorijas analizi - Rasa
(Rasch) analizi.

3. Dizaina balstitas pétijuma metodes, kas ietver vairakas iteracijas un pa-
dzilinatu sadarbibu starp pétniekiem un pétijuma dalibniekiem, detalizétu
informaciju par skolu un daudzveidigiem kontekstiem. Dizaina balstitas
pétijuma metodes ietver gan attistibas risindgjuma dizainu, gan ari pasu
praksi (Anderson & Shattuck, 2012)

PétTjuma baze

Dati par skolénu sniegumu VISC izstradatajos un administrétajos valsts
parbaudes darbos matematika, dabaszinibas un latvie$u valoda no 2017. lidz
2020. gadam 3., 6. un 9. klasé. Papildus skolénu rezultatiem pétijuma bazi veido
LU SIIC dati par skolotaju sniegumu macibu procesa, vadibas ricibu un skolas
kontekstu.

Modela aprobacija ir veikta viena pasvaldiba, analizéjot 11 skolu datus.

PétTjuma norise

Promocijas darba empiriski pétniecisko dalu veido VISC valsts parbaudes
darbu rezultatu analize no 2017. lidz 2020. gadam. Dati par skolotaju sniegumu
un vadibas ricibu tiek izmantoti no LU SIIC iegatajiem datiem. Dati ir iegiti,
izmantojot stundu véro$anu, strukturétas intervijas un aptaujas, ka arl pétnie-
ciskajos projektos “Inovativi risinajumi skolu kvalitates vértéSanai lietpratibas
(kompetencu) attistiSanai” un “Inovativas pieejas skolotaju kompetencu vértésa-
nai personalizétam profesionalas maciSanas risindgjumam”

Lai veiktu padzilinatu datu analizi, promocijas darba laika autors apmek-
léjis Kembridzas Universitates Veérté$anas centra organizétos profesionalas
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pilnveides kursus psihometrija un profesionalas pilnveides kursu statistika
Umes Universitaté.

Aktivs darbs pie promocijas darba izstrades norisinajas no 2017. lidz

2022. gadam.
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Zinojumi saistiba ar pétijuma rezultatiem

2017. gada 12.-15. jinijs, Lietuva, Sauli, 2nd International Baltic symposium
on science and technology education (BalticSTE2017), “Science and technology
education: engaging the new generation” — P. Pestovs, D. Namsone National level
test in science in Latvia for assessing how students explain phenomena scientifically.

2018. gada 25.-26. maijs, Latvija, Rézekne, 12. Starptautiska zinatniska konfe-
rence “Sabiedriba. Integracija. Izglitiba” — P. Pestovs, D. Namsone Performance
Assessment in Science National Level Diagnostic Tests.

2019. gada 28. marts, Latvija, Riga, LU 77. Starptautiska zinatniska konference.
Dabaszinatpu didaktikas sekcija — P. Pestovs Cik liela meéra 6. klases dabaszinibu
un matematikas diagnosticéjosie darbi atbilst pilnveidotam pamatizglitibas ma-
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2019. gada 24.-25. maijs, Latvija, Rézekne, 13. Starptautiska zinatniska kon-
ference “Sabiedriba. Integracija. Izglitiba™~ P. Pestovs, D. Namsone 6th Grade
Large-Scale Assessment Construct Alignment to Reformed Curriculum Framework.

2019. gada 7.-9. junijs, Latvija, Riga, Association for Teacher Education in
Europe. Innovations, Technologies and Research in Education, “ATEE Spring
Conference in Riga® - P. Pestovs, D. Namsone National Level Large-Scale
Assessment Data for Instructional Planning in Classroom.

2019. gada 17.-20. janijs, Lietuva, Sauli. 3rd International Baltic symposium on
science and technology education (BalticSTE2019), “Science and technology
education: Current challenges and possible solutions” — P. Pestovs, 1. Saleniece,
D. Namsone Science Large-Scale Assessment Alignment to the Revised Science
Curriculum.

2019. gada 26.-30. augusts, Italija, Bolona, European Science Education Research
Association (ESERA19) conference, “The beauty and pleasure of understanding:
engaging with contemporary challenges through science education” - P. Pestovs,
D. Namsone Challenges to implementation of revised science and math curricu-
lum in Latvia.

2019. gada 13.-16. novembris, Portugale, Lisabona, 20th annual meeting of
the Association for Educational Assessment — Europe, “Assessment for transfor-
mation: teaching, learning and improving educational outcomes” - P. Pestovs,
D. Namsone Developing a Framework for school level data-driven decision making
to improve student achievement.

2020. gada 27. janvaris, Latvija, Riga, LU 78. Starptautiska zinatniska konfe-
rence, Dabaszinatnu didaktikas sekcija — P. Pestovs Ko meéra diagnosticéjosie
darbi matematika 3. un 6. klase?
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2020. gada 22.-23. maijs, tie$saiste, Latvija, 14. Starptautiska zinatniska konfe-
rence “Sabiedriba. Integracija. Izglitiba” — P. Pestovs, D. Namsone Vertésanas
datu interpretacija matematikas valsts limena darbos, izmantojot Rasa (Rasch)
modeli.

2020. gada 9.-10. novembris, tieSsaiste, Spanija, 13th annual International
Conference of Education, Research and Innovation (ICERI2020) - P. Pestovs,
D. Namsone Developing a framework for school level data complex analysis to
improve student achievements.

2022. gada 4.-7. julijs, Spanija, Palma Maljorka, 14th annual International
Conference on Education and New Learning Technologies (EDULEARN2022) -
P. Pestovs, D. Namsone Developing a transformative model for school level data
complex analysis to improve student achievements.
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1. 1ZGLITIBAS KVALITATES UN EFEKTIVITATES MODELI

Japs Sirans (Jaap Scheerens) ir viens no pazistamakajiem pétniekiem, kas
ilgus gadus ir pétijis izglitibas kvalitati, defingjot vairakas izglitibas kvalitates
dimensijas: produktivitate, efektivitate, taisnigums un finansiala efektivitate
(Scheerens, 2016). Ar izglitibas sistémas efektivitati tiek saprasta kopéja faktoru
ietekme uz rezultatu, kontroléjot dalibnieku iepriekséjo pieredzi individualaja
limeni (Scheerens, 2016). No sistémteorijas viedokla izglitibas efektivitates mo-
deli veido tris elementi: ieguldijums, process un rezultats. Visus $os elementus
nozimigi ietekmé konteksts (1.1. attéls). Izglitibas efektivitates pétijumos viens
no pamatmeérkiem ir izvértét ieguldijuma ietekmi uz rezultatu un procesu, caur
kuru §is ieguldijums tiek istenots. So modeli ir iespéjams izmantot jebkura iz-
glitibas limeni: sistémas, skolas vai klases. Izglitibas limeni ir hierarhiski saistiti
sava starpa jeb ligzdoti, jo skola funkcioné izglitibas sistéma un klase funkcioné
skola (Scheerens, 2016).

Konteksts

|

leguldijums ——— Process —_— Rezultats

1.1. attéls. Sistémteorijas efektivitates izglitibas modelis (Scheerens, 2016)
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2. FAKTORI, KURI IETEKME SKOLENU SNIEGUMU

Makkinsija (McKinsey) fonds, analizéjot OECD PISA datus Eiropa, ir iden-
tificejis galvenos faktorus, kuri ietekmé skolénu sniegumu (2.1. attéls). Gandriz
40 % no skolénu snieguma ir iespéjams skaidrot ar skolas un skolotaju faktoriem
(Mourshed et al., 2010).

Uzskati: visparigie o
Skol&nu riciba Skolotaju faktori

Uzskati: macibu Majas vide Skolas faktori Citi
priekSmets

8 21 18 8 20 16 9

2.1. attels. Faktori, kuri ietekmé skolénu maciSanas rezultatus
(Mourshed et al., 2017)

Lielaka jetekme ir tam, ka attieciga macibu priek§meta skolotajs maca un
vada skolénu maciSanos klasé un ka skolotaju kopa ietekmé skolénu sniegumu.
Skolotaju efektivitate nav konstants lielums, jo atkariga no argjiem faktoriem, tai
skaita no skolas, pasvaldibas un valsts limena faktoriem. Neskatoties uz to, ka
vairaki pétnieki savos pétijumos neietver skolas vadibu ka nozimigu faktoru, kas
ietekmé skolénu sniegumu, promocijas darba autors uzskata, ka skolas vadiba
batiski ietekmé skolénu sniegumu gan tie$a, gan netie$a veida. Analizéjot teo-
rétiskas atzinas, autors secina, ka efektivam skolas vadibam ir raksturigas $adas
ricibas: virziena noteik$ana, personala attisti$ana, organizacijas attistiSana un
maci$anas vadisana.

Pie nozimigiem faktoriem, kuri ietekmé skolénu sniegumu netiesaja veida,
pieder ari daudzveidigie skolas kontekstualie faktori. Empirisko pétijumu rezul-
tati liecina, ka lielaka ietekme ir trim faktoriem: akadémiskajam optimismam
(uzsvars uz sasniegumiem, kolektiva efektivitate, savstarpéja uzticé$anas),
socialekonomiskajam stavoklim (majsaimniecibas resursi, vecaku izglitiba, ve-
caku nodarbinatiba) un skolotaju kvalitatei (izglitiba, sagatavotiba un pieredze,
profesionalas pilnveides portfelis, personibas raksturojums).
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3. DATOS BALSTITU ATTISTIBAS RISINAJUMU
PLANOSANAS UN IEVIESANAS MODELI

3.1. Datos balstitu attistibas risinajumu modeli

Datos balstita léemumu pienemsana ir komplekss process, kura dati tiek iz-
mantoti un interpretéti konteksta, lai parveidotu tos informacija. Tie$i konteksts
lauj lietotajam izmantot datus un parveidot tos informacija, kas ir nepiecieSama
attistibas risinajumu izstradei (Mandinach, 2012). E. Mandinaha norada, ka
datos balstita léemumu pienemsana ietver sistémisko datu ieguvi, analizi, izvér-
téSanu un interpretaciju izglitibas konteksta (3.1. attéls). E. Mandinahas datu
izmanto$anas modelis ir visparigs un var bt izmantots gan dazados izglitibas
limenos, gan arl dazadiem mérkiem, pieméram, izglitibas politikas planosanai,
metodisko panémienu izmanto$anai, lai uzlabotu skoléna maci$anos, resursu
pardalei. E. Mandinaha norada, ka modela izmanto$ana nav saistita tikai ar
kvantitativu datu izmantosanu, piedavataja modeli primarais uzsvars ir uz kon-
kréto léemumu piepemsanu, to ievieSanu un ietekmes izvértéSanu, izmantojot
atgriezenisko saiti (Ellen B. Mandinach, 2012).

Zinasanas ~——> Lémums
A
' |
|
I . v
Informacija 1 IevieSana
|
) 1
| |
| |
Dati «<===L e a e e = - Ietekme

Atgriezeniska saite

3.1. attéls. Datos balstitu léemumu pienemsanas modelis (Mandinach, 2012)

3.2. Datos balstitu attistibas risinajumu ievieSana

Attistibas risinajuma ietekme ir atkariga gan no attistibas risindgjuma
kvalitates, gan no attistibas risindgjuma ievieSanas kvalitates. Skolas attistibas
risinajuma izstrade ietver ne tikai eso$o datu analizi un izmantosanu, bet ari
maci$anas un macisanas teorijas, jo tikai eso$o datu analize nav pietickama, lai
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prioritizétu problémas un izvélétos iespé&jami efektivaku risinajumu no vairakam
alternativam.

Uzlabos$anas mode]u analizé aizvien skaidrak paradas pieprasijums péc cita
veida prasmém skolas vaditajiem un skolotajiem, pieméram, prasmes darba ar
datiem, lai atrisinatu problémas skolas limeni, izmantojot pétniecisko ciklu, lai
izvértétu macibu priek§meta programmu un atbildétu uz jautdgjumu, cik efektivs
bija piedavatais attistibas risinajums skolénu atbalstam. Ja datu apjomi ir lieli,
tad skolas un pasvaldibas limeni svarigi klast tehnologiskie risindjumi, kas lauj
sistematizét pieejamos datus ar mérki tos analizét un apkopot (Park et al., 2013).
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4. DATU KOMPLEKSAS ANALIZES MODELIS

4.1. Datu kompleksas analizes modela teorétiskais pamatojums

Autors, veicot zinatniskas literatiras analizi, operacionalizé sistémteorijas
pamatkategorijas “leguldijums—process-rezultats” lidz kategoriju un kritériju
ietvaram (4.1. tabula). Kategoriju un kritériju ietvara ar rezultatu tiek saprasts
skolénu sniegums, tacu ir iespéjams paplasinat $o kategoriju ne tikai ar sniegumu
macibu priek$meta, bet ari, pieméram, ar socidlemocionalam prasmém. Skolénu
snieguma kontekstu veido socialekonomiskais stavoklis, kuru ir iespéjams ana-
lizét klases, skolas un pagvaldibas limeni. Kategoriju kritériju ietvara ir divu
procesu veidi: “Procesi I (maci$ana un maciSanas, produktivitate, macisanas
vadis$ana)”, kuri ietekmé skolénu sniegumu tie$a veida, un “Procesi II (virziena
noteik$ana, macibu organizacija)”, kuri ir nepiecie$ami attistibas isteno$anai.
Sajos procesos kontekstu veido skolotaju visparéja kvalitite un akadémiska
optimisma limenis. Ieguldijuma pamatkategorija ir ietverta viena kategorija
“Personala attisti$ana”. Skolas vadibas kontekstu raksturo skolas vadibas vispa-
réja kvalitate (4.1. tabula).

4.1. tabula. Datu kompleksas analizes modela kategoriju un kritériju ietvars
(autora veidots, péc Bernhardt, 2017; Scheerens, 2016)

Pamatkategorija Kategorija Konteksts
Rezultats Skolénu sniegums priek§meta Skolénu socialekonomiskais
stavoklis
Procesi I (tiesi saistiti | Maci$ana un maci$anas Skolotaju visparéja kvalitate

ar skolénu sniegumu) | Produktivitate

Macisanas vadisana

Procesi I1 Virziena noteik$ana Akadémiskais optimisms
(nepieciesami
attistibas isteno$anai)

Macibu organizacija

Teguldijums Personala attisti$ana Skolas vadibas visparéja
kvalitate

Modela teorétiskais pamatojums ir skolu efektivitaites un uzlabo$anas
modeli, datos balstiti modeli un pétjjumi par faktoriem, kuriem ir ietekme uz
skolénu sniegumu. Skolénu sniegumu galvenokart ietekmé maci$ana un maci-
$anas klases limeni un tas vadisana skolas limeni, kas atspogulojas visu iesaistito
pusu redzéjuma par virzibu uz attistibu un atbalsta sisttmu skoléniem macibu
procesa. Attistiba skola ir iespéjama, ja skolas limeni ta ir vértiba, ka ari notiek
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meérktieciga skaidras vizijas Isteno$ana, izmantojot datos balstitus risinajumus.
Modela izmantos$ana rada iespéju veikt datu analizi dazados limenos (skoléns,
klase, skola, pasvaldiba) un izstradat datos balstitus risinajumus skolas attistibai
(4.1. attéls).

Akadémiskais optimisms

. . PriekSmeta skolotajs
O uzsvars uz sasniegumiem

o kolektiva efektivitate o Mmacranaun —
L macisanas
O  savstarp€ja uztic€Sanas o produktivitate
Skolas vadiba Skolotaju kopa ar Skolenu sniegums
o virziena noteikSana ietekmi uz klasi PO Cnct -
. v = o individuals
o macisanas vadiSana —_ O MACTSANA UN  e——— Klases
o macibu organizacija macisanas °
o personala attistiSana o  produktivitate LA
o pavaldiba
Skolas vadibas un skolotaju
vispareja kvalitate: Gimenes sociali
o izglitiba ekonomiskais stavoklis
L o sagatavotiba un pieredze _ o majsaimniecibas resursi
o profesionalas pilnveides o vecaku izglitiba
portfelis o vecaku nodarbinatiba
o personibas raksturojums
(t. sk. uzskati)

4.1. attels. Datu kompleksas analizes modelis skolas attistibas risinajumu izstradei,
ietverot skolas vadibas un skolotaju visparéjo kvalitati, akadémisko optimismu un
socialekonomisko stavokli (autora veidots, péc Scheerens, 2019,

Nilsen & Gustafsson, 2016)
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4.2. Datu kompleksas analizes modela darbibas pamatprincipi
un logika

Autors, izstradajot datu kompleksas analizes darbibas pamatprincipus un
logiku, pielago modeli Latvijas kontekstam un pieejamajiem datiem, nemot véra
ierobezojumus. Promocijas darba izstrades laika visam skolam ir pieejami dati
par skolénu sniegumu valsts parbaudes darbos 3., 6. un 9. klasé, tapéc, lietojot
$os datus, nav nepiecieSams papildus izstradat summativus darbus modela
izmanto$anai. Tas, ka $ie darbi tiek izmantoti visas Latvijas skolas, ir butisks
pieejas ieguvums.

Lai varétu analizét skolénu sniegumu, autors, izmantojot starptautiskos
pétijumus, identificé konstruktu (matematika, dabaszinibas un latvie$u valoda)
kategorijas un izveérté daudzveidigas taksonomijas testelementa izzinas dar-
bibas limena noteik$anai (Alberta Education, 2017; Assessing Mathematical
Understanding and Skills Effectively, 1995; IAE, 2017; OECD, 2018). Nemot
veéra, ka formala ricibas vardu izmanto$ana neatspogulo testelementu izzinas
darbibas limeni, autors piedava papildus analizét ari skoléna atbildes un klasificét
testelementus, izmantojot SOLO taksonomiju (Biggs & Collis, 1982; Brabrand &
Dahl, 2009; Dudley & Baxter, 2009). Skolénu sniegumu statistiskajai analizei
autors izmanto gan klasisko testa teoriju, gan testelementa atbildes teoriju, kuras
savstarpéji papildina viena otru. Péc autora domam, izstradajot skolas attistibas
risinajumus, ir nepiecie$amas vairakas iteracijas, kuras nem véra detalizétu sko-
las kontekstu atbilsto$i dizaina balstitim pétijjuma metodém.

Vispirms tiek aprékinats skolénu vidéjais sniegums valsts limeni katra valsts
parbaudes darba kopuma, konstrukta kategorijas un izzinas darbibas limenos
atbilsto$i SOLO taksonomijai. Péc tam tiek analizéts skolas un klases vidéjais
sniegums, salidzinot ar valsts vidéjo sniegumu. Promocijas darba ietvaros tiek
izmantoti dati no valsts parbaudes darbiem 3., 6. un 9. klasé matematika, lat-
vie$u valoda un 6. klasé dabaszinibas.

Skolénu vidéjais sniegums skolas limeni atspogulo skolas kopéjo situaciju
un sniedz informaciju par skolas attistibas fazi. Analizéjot So kritériju, papildus
tiek atspogulots ari kopéjais skolénu skaits klasu grupa, lai parliecinatos, ka
analizéjamie dati ir pietiekami dro$i un rezultats neveidojas no loti zemam vai
loti augstam vértibam.

Vairaku gadu tendence atspogulo bitisko sistémisko problému klatbutni
priek§meta maci$ana skola. Skolénu snieguma tendences izvértésana lauj no-
teikt skolas vadibas pieeju, nodrosinot regularu atbalstu skolotajam. Si kritérija
izmanto$ana lauj ari izvértét iespéjamas gadijuma kltidas, kas neliecina par
sistémisko problému.

TreSo kritériju interpreté ka kvalitativas un ieklaujosas izglitibas limeni
skola, kas atspogulo skolas iespéjas atbalstit skolénus un stradat diferenceti.
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Kritérijs sniedz iespéju planot atbalstu talantigajiem skoléniem gan skolas, gan
pasvaldibas limeni un planot gan macibu, gan socialas attistibas risinajumus
skoléniem ar maci$anas gratibam.

Talak, lai atklatu at$kiribas macibu priek§metos, maci$anas pieeja un klasu
komplektacija, tiek analizéts skolénu sniegums klases limeni. Atskiribas starp
klasém var noradit uz klasu komplektésanas pieeju, atsevisku skolotaju un sko-
lotaju kopas macisanas pieeju, ka ari vadibas ricibu attieciba uz konkréto klasi.
Analizéjot kritériju, ir iespéjams secinat par nepiecie$amo specifisko atbalstu
konkrétas klases ietvaros, izvértét macibu procesa kvalitati klasé. Situacijas, kad
konkrétaja satura kategorija ir zemaks vidéjais sniegums neka valsts limen,
attieciga priek$meta skolotajs var planot skoléniem nepiecie$amo atbalstu. Kad
sniegums ir zemaks vairakas satura kategorijas, tad efektiva riciba ir prioritizét
atbilsto$o atbalstu, bet gadijumos, kad vairaku klasu skolénu grupas sniegums
ir zems valsts vidéja konkréta satura kategorija, butiski veikt macibu priek§metu
programmu un tematisko planu izvérté$anu un planos$anu, ir nepiecie$ams uzla-
bot planosanu skolas limeni. Savukart skolas vadibai ta tiek sniegta informacija
par produktivo uzdevumu un situaciju izmanto$anu macibu procesa. Kritérijs
tiek atspogulots ka starpiba starp ieklautajiem testelementiem attiecigaja izzinas
darbibas limeni, to vidéjo sniegumu valsts limeni un skolénu vidéjo sniegumu
attiecigaja klaseé.

Nemot véra atskirigo gratibas pakapi valsts parbaudes darbos, skolénu
sniegums tiek analizéts, salidzinot skolénu vidéjo sniegumu ar valsts vidéjo.
Si pieeja bitiski samazina konkréta valsts parbaudes darba gritibas pakapes
atskiribas dazados macibu gados uz datu analizi (Cronbach, 1990). Iegato datu
interpretacijai izmanto standartnovirzi, kas raksturo konkréto skolénu snieguma
dispersiju izvélétaja kopa. Izmantota standartnovirze 7 % ir noteikta, aprékinot
standartnovirzu vidéjo vértibu matematikas, latvieu valodas un dabaszinibu
vérté$anas darbiem divu gada laika. Interpretacijai tiek izmantota $ada pieeja —
skolénu vidéja snieguma atskiriba no valsts vidéja snieguma vienas standartno-
virzes apmeéra tiek uzskatita par vidéjo rezultatu, atskiriba, kas parsniedz vienas
standartnovirzes apmeéru, tiek uzskatits par augstu vai zemu, un atskiriba, kas
parsniedz divas standartnovirzes, tiek uzskatita par loti augstu vai Joti zemu.

Modela darbibas pamatprincipi un logika meérkéta uz to, lai identificétu
nozimigas sakaribas starp skolénu sniegumu, procesiem un planotu mérk-
tiecigas darbibas ieguldijjuma pamatkategorija. Attistibas risinajumu izstrade
notiek, analizéjot datus, kas ir iegati ar validétu un praksé aprobétu pétniecibas
instrumentu palidzibu par skolotaju sniegumu un skolas vadibas ricibu. Modela
ietvaros ir iesp&jams izstradat sistémiskus attistibas risinajumus klases, skolas un
pasvaldibas limeni. Attistibas risinajumi tiek izstradati atbilstosi valsts izglitibas
politikas prioritatém un izglitibas attistibas pamatnostadném.
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4.3. Datu kompleksas analizes modela aprobacijas rezultati

Lidzigi ka jebkuram teorétiskajam modelim, ari §im modelim ir noteikti
ierobezojumi, kas ir saistiti ar skolas atskirigajiem kontekstiem, kurus nav
iespéjams nemt véra praktisku apsvérumu dé] (pieméram, emocionalie, véstu-
riskie, psihologiskie). Ierobezojumiem ir ari laika dimensija un datu pieejamiba,
izstradajot attistibas risinajumus. Aprobacijas procesa atbilstosi aprakstitajiem
ierobezojumiem nebija pilnvertigi pieejami dati par konteksta kategoriju
“Akadémiskais optimisms” un “Skolotaju un skolas vadibas visparéja kvalitate”
(4.2. attéls). Nemot véra $os ierobezojumus, aprobacijas gaitd autors papildus
izmantoja datus par skolotdju rezultatu zinaSanu testd un pa$novértéjuma, lai
péc iespéjas precizak atspogulotu katras skolas kontekstu.

Macibu priek§meta
skolotajs
O macisana un

macisanas
o produktivitate

Skolas vadiba Skolotaju kopa ar Skolenu sniegums
o virziena noteikSana ietekmi uz Kklasi macibu priekSmeta
o maciSanas vadiSana = O maciSana un —p o klases
o macibu organizacija macisanas o skolas
o personala attistiSana o produktivitate o pasvaldiba

Gimenes sociali
ekonomiskais stavoklis
o majsaimniecibas
resursi
o vecaku izglitiba
o vecaku nodarbinatiba

4.2. attels. Datu kompleksas analizes modelis skolas attistibas risinajumu izstradei,
ietverot socialekonomisko stavokli (autora veidots, péc Scheerens, 2019, Nilsen &
Gustafsson, 2016)

Pagvaldibas visu skolu raksturo$anai ir izmantoti dati par skolénu vidéjo

sniegumu matematika 2019./2020. macibu gada (4.2. tabula), nemot véra skolu
tiklu, skolénu skaitu un socialekonomisko stavokli. Atzimétaja (*) skola ir
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konstatétas skolénu snieguma datu ticamibas problémas pamatskolas pirmaja
posma. Redzamie 9. klasu rezultati ir atspoguloti, izmantojot 2018./2019.
valsts parbaudes darbus, jo atbilsto$i Ministru kabineta léemumam, nemot véra
Covid-19 infekcijas izplatibu 2019./2020. gada, valsts parbaudes darbi matema-
tika 9. klasé nenotika.

4.2. tabula. Vidgjais skolénu sniegums matematika konteksta ar socialekonomisko
stavokli viena pagvaldiba 2019./2020. macibu gada (autora veidota, izmantojot VISC
datus par skolénu sniegumu)

f(l;::: A B C D E F G H 1 J K
SES 0,624 | n/a | 0,621 | 0,617 | 0,604 | 0,600 | 0,582 | 0,562 | 0,553 | nfa | n/a
9. Klase 2% [=16% Z18% | +1% | 8% |=209%| — 12 % | =27.% | —16 %
6. Klase | +9% 4% 4% | -29% | -7% | -9% | -10% | -14% | - 3%

(86) 1) ©) | o7 | @9 | @) | a5 | G | 53
3. klase | +7 % +7% | +2% +7% | +5% [+14%| -9% | 5% | +7 %
(85) 76) | (79 105) | (69) | 60) | 73) | 42) | (39)

Piezime. SES - socialekonomiskais stavokla indekss.

Pagvaldibas limeni konstateéts, ka lielakaja dala skolu ir pozitiva tendence
3. klasu snieguma, bet, sakot ar 6. klasi, kopuma ir salidzinosi zems sniegums
salidzinajuma ar valsts vidéjo. Ipasi nozimigs signals pasvaldibas limeni ir sais-
tiba starp socialekonomisko stavokli un skolénu vidéjo sniegumu.

Salidzinot skolénu sniegumu pilsétas skolas ar valsts vidéjo un grupéjot to
kategorijas “augsts” (no + 7 % lidz + 14 %), “zems” (no - 7 % lidz - 14 %) un
“vidéjs” (starp + 7 % un - 7 %); konstatéjams, ka “A” skolas skoléni 2019./2020.
macibu gada uzrada sniegumu, kas ir tuvu augstam. Ka vidéjs vértéjams skolénu
sniegums “C”, “F’, “E” un “K” skola. Zemu sniegumu uzrada skoléni “G” skola
(iznemot 1.-3. posmu), “I” skola un “J” skola. Skolénu sniegums “H” skola -
atseviskas klasu grupas vértéjams ka loti zems. Tapat atseviskam skolam - “H”
un “I’- skolénu sniegums ir izteikti atskirigs starp dazadam klasu grupam.

Skolénu snieguma tendence divu gada laika atspogulo, ka vairakas skolas
matematika ir sistémiskas problémas (4.3. tabula).
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4.3. tabula. Vidéjais skolénu sniegums matematika viena pagvaldiba 2019./2020. un
2018./2019. macibu gada (autora veidota, izmantojot VISC datus par skolénu sniegumu)

Skola | piose | A B C D E F G H I J K
Gads

2020. 9. n n n n n n n n n n n
2019. | o. n | 2% |-16%| n |-18%| +1% | -8% [-20%]| -8 % [-27%|-16 %
2020.| 6. | 49% | n |+4% | n | +4% | 2% | 7% | -9% | -10% |-14%| -3 %
2009.] 6. |48% | n | 2% | n |-13%| 1% |-13%| +3% | -10%| +2% | +6 %
2020.| 3. | 47% | n | 47% | +2% | n | +7% | +5% |+14%]| -9% | 5% | +7 %
2009.| 3. | 47% | n | +19% | +4% | n | +4% | 2% | 7% |-13%| +8% | +9 %

Salidzinot skolénu sniegumu 2018./2019. m. g. un 2019./2020. m. g. pa
klasu grupam, konstatéjama lidziga snieguma tendence - sakumskolas posma
sniegums 2019./2020. m. g. ir salidzinosi augstaks, bet, sakot ar 6. klasi, snie-
gums samazinas salidzinajuma ar valsts vidéjo. Konstatétas atskiribas skolas péc
gimenu socialekonomiska stavokla indeksa apstiprina un sakrit ar at$kiribam
starp skolam péc vidéja skolénu snieguma, lidzigi sarindojot skolas (augsts snie-
gums un socialekonomiska stavokla indekss — “A” un “C” skola; zems sniegums
un socialekonomiska stavokla indekss - “H” un “T” skola).

Analizgjot detalizétak, pasvaldibas ietvaros paradas ne tikai butiskas atskiribas
starp skolam, bet ari starp klasém (4.3. attéls). Dala skolu (A, D) 3. klases valsts
parbaudes darbu dati liecina par salidzinosi nelielu atskiribu starp klagu sniegumu,
kas norada uz to, ka bérniem ir vienlidzigas iespé&jas uz kvalitativu izglitibu un
atrasanas kada noteikta klasé neietekmé vinu iespéjas attistit savu potencialu $aja
posma. Vienlaikus ir at$kiribas gan starp skolam, gan atsevisku skolu ieksiené, kas
rada nevienlidzigas izglitibas risku. Vadibas organizatoriskas darbibas, komplek-
tgjot klases, dalot tas grupas, izvéloties skolotajus konkrétam klasém, ne vienmeér
tiek veiktas skolénu izaugsmes interesés un visu skolénu atbalstam. Pieméram, ir
skolas, kur atskiribas divu klagu snieguma sasniedz pat 17 % (Skola J).

[N}
W

s A CD F G HI1 ] K

4.3. attéls. 3. klases skolénu vidéja snieguma salidzinajums starp klasém valsts
parbaudes darbos 2019./2020. macibu gada (autora veidots, izmantojot VISC datus par
skolénu sniegumu)
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Izmantojot datu kompleksas analizes modeli, tika identificétas vairakas sis-
témiskas sakaribas. Macibu saturu plano katrs skolotajs individuali, atseviskos
gadijumos skolotaji sadarbojas, tacu ta nav nodibinata prakse. Skolu vadiba
parsvara apzinas skolotaju profesionalas pilnveides vajadzibas, tiek izmantotas
dazadas profesionalas pilnveides formas, tac¢u netiek planots mérktiecigs skolo-
taju atbalsts. Skolotaji Isteno sava darba izvértéjumu, piedalas sarunas ar skolas
vadibu, pagaidam neformul&jot savus individualos izaugsmes meérkus. Skolas
formulétas vertibas ir visparpienemtas, tatu nav sasaistes ar ikdienas macibu
procesu. Formulétie skolas mérki ir visparigi, skola planotas un istenotas dar-
bibas tikai atseviskos gadijumos sekmé to sasnieg§anu. Vadiba vérté skolénu
maci$anos un izaugsmi, tacu $ie dati ne vienmer ir saistiti ar skolas virzibu
uz meérki. Skolas formali isteno aréjo noteikto valsts prasibu izpildi. Lemumu
pienemsana notiek skolas vadibas komanda, paplasinatam skolotdju sastavam
un vecaku iesaistei ir vairak simboliska nozime.

Modela aprobacijas gaita pasvaldibas ietvaros bija identificéti vairaki tipiskie
attistibas risinajumi, kas bija saistiti ar konkréto, terminéto un izméramo mérku
definésanu par skolénu snieguma nepiecieS$amajiem uzlabojumiem. Dati liecina,
ka daudzam skolam nav izstradatas sistémas, kuras ir vérstas uz konkrétiem
uzlabojumiem individualu skolénu ar augstu potencialu snieguma, lai prioritari
paaugstinatu $o skolénu izzinas darbibas limeni macibu stundas un istenotu
preventivas darbibas, ka ari samazinatu skolénu skaitu ar zemu sniegumu.
Vairakam skolam, izmantojot datu kompleksas analizes modeli, atspogulojas
problematika ar loti lielu atskiribu starp dazadam klasém vienas skolas ietvaros.
Skolu vadibai ir nepiecie$ams izvértét sistémas un proceduras, kas tiek izman-
totas (klasu un skolotaju komplektacija, individualo pasakumu nodrosinasana
skoléniem) saistiba ar ietekmi uz skolénu rezultatu, ka ari tas aizstat ar citam,
kuru jetekme butu augstaka.

29



SECINAJUMI UN IETEIKUMI

Lai sasniegtu izvirzito pétijuma mérki, promocijas darba ietvaros tika
analizéta zinatniska literattira par skolas efektivitates un uzlabo$anas modeliem,
faktoriem, kuri ietekmé skolénu sniegumu, un modeliem, kuri skaidro datos
balstitu lémumu pienemsanu izglitiba. Literatiiras analizes rezultata tika siste-
matizéta informacija un izstradats kategoriju un kritériju ietvars, kas veido teo-
rétisko pamatu datu kompleksas analizes modelim skolas attistibas risinajumu
izveidei. Atbilsto$i darba mérkim, izmantojot kategoriju un kritériju ietvaru, ir
izstradats un aprobéts kompleksas analizes modelis. Modela aprobacija ir veikta
vienas pasvaldibas ietvaros 11 skolas, izmantojot VISC valsts parbaudes darbu
rezultatus par skolénu sniegumu un LU SIIC datus par skolotaju sniegumu un
vadibas ricibu skola.

Promocijas darba autors ierosina uzlabot pieeju, kada skolas plano un isteno
attistibas risinajumus. Promocijas darba ietvaros izstradats modelis, lauj ieviest
sistémisku pieeju datos balstitu risinajumu izstradei un ievie$anai, izmantojot
datus par skolénu sniegumu valsts parbaudes darbos, skolotaju sniegumu klasé,
skolas vadibas ricibu un socialekonomisko stavokli.

Promocijas darba mérkis ir sasniegts — ir izstradats un aprobéts datu kom-
pleksas analizes modelis skolas attistibas risinajumiem, analizéjot teorétiskas
atzinas par datos balstitu [émumu pienemsanas un izglitibas efektivitates mode-
liem un izmantojot faktorus ar lielako ietekmi uz skolénu sniegumu.

Promocijas darba izstrades gaita ir izpilditi visi uzdevumi.

1. Analizéta zinatniska literatira par skolas efektivitates modeliem un
faktoriem, kuri ietekmé skolénu sniegumu, datos balstitiem lémumu
pienems$anas modeliem izglitiba.

2. Analizéts skolénu sniegums valsts, skolas un klases limeni 2017./2018.,
2018./2019. un 2019./2020. macibu gada viena pagvaldiba.

3. Izstradats modelis, kas apvieno gan datos balstitu léemumu pienemsanu,
gan skolas efektivitates un uzlabosanas modelus, ietverot faktorus ar
lielaku jetekmi uz skolénu sniegumu.

4. Modelis ir aprobéts viena pasvaldiba, identificéjot butiskas sakaribas
starp skolénu sniegumu un faktoriem, planojot attistibas risinajumus
skolam, lai uzlabotu skolénu sniegumu.

5. Izstradati ieteikumi izglitibas politikas veidotajiem un istenotajiem par
modela izmanto$anu, ka ari par nepiecieS$amajiem priek$nosacijumiem
sekmiga modela izmanto$ana un ievie$ana valsts méroga.
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Talak ir aprakstitas aizstavé$anai izvirzitas tézes ar rezultatiem un
secinajumiem.

Aizstavésanai izvirzitas tézes

Datu kompleksas analizes modeli veido sistémteorijas izglitibas kontek-
sta operacionalizétas pamatkategorijas — skolenu sniegums, skolotaju snie-
gums macibu procesa un skolas vadibas riciba. Pamatkategoriju elementus
ietekmeé konkreétas skolas konteksts.

Modeli ir definétas sakaribas starp skolas vadibu un skolotaju kopu, kas ie-
tver virziena noteik$anu, maci$anas vadisanu, macibu organizaciju un personala
attistiSanu. Skoléna sniegums modela ietvaros ir atkarigs ne tikai no skolotaju
kopas, bet ari no priek$meta skolotaja snieguma klasé atbilsto$i cetram kategori-
jam: pamatdarbibas, pasvaditas maci$anas I, pasvaditas maci$anas II un produk-
tivitates. Kontekstu skolas limeni veido gimenes socialekonomiskais stavoklis.

Atgkiriba no skolénu snieguma apraksto$as statistiskas analizes, kas faktiski
atspogulo esoso situaciju, datu kompleksas analizes modelis skolas vadibai lauj
efektivi planot attistibas risinajumu, lai uzlabotu skolénu sniegumu saistiba ar
faktoriem, kuri visvairak ietekmé skolénu maciSanas rezultatu: skolotaju snie-
gumu klasé un vadibas ricibu skolas limeni. Sakaribas tiek analizétas ne tikai ka-
tegoriju limeni, bet ari kritériju limeni, nemot véra skolas kontekstu. Apkopojot
informaciju péc modela aprobacijas pasvaldibas limeni, autors secina, ka dala
no identificétajam problémam ir sistémiskas un raksturigas skolam, atrodoties
noteiktaja skolas attistibas faze.

Neskatoties uz to, ka skolam ir pieejami skolénu snieguma dati, tai skaita
ari valsts parbaudes darbu rezultati, lai izstradatu datos balstitus skolas at-
tistibas risinajumus, ir nepiecieSams grupét skolénu sniegumu datus péc no-
teiktiem kritérijiem un salidzinat ar skolénu vidéjo sniegumu valsts limeni.

Si briza prakse, skolam analizgjot valsts parbaudes darbus vai skolas limena
vienotus nobeiguma vérté$anas darbus, salidzinot kopvértéjumu procentos vai
izmantojot vidéjo vértéjumu 10 ballu skala skolas vai klases liment, sniedz tikai
apkopojos$u informaciju par skolénu rezultatiem.

Promocijas darba ietvaros ir izstradats kategoriju un kritériju ietvars sko-
lénu snieguma analizei. Skolénu snieguma analizé skolas limeni ir ietverti krité-
riji: skolénu vidé&jais sniegums un to atskiriba no valsts vidéja 3., 6. un 9. klasé
matematika, latvie$u valoda un dabaszinibas 6. klasé; skolénu vidéja snieguma
tendence un to atskiriba no valsts vidéja 3., 6. un 9. klasé matematika, latviesu
valoda un 6. klasé dabaszinibas tris gados; skolénu dala no kopéja skolénu
skaita (procentos), kuri nesasniedz minimalo un demonstré augstu kompetenci
matematika 3., 6. un 9. klasé. Skolénu snieguma analizé klases limeni ir ietverti
kritériji: klases vidéja snieguma atskiriba, salidzinot ar klasi ar augstako vidéjo
sniegumu; vidéja snieguma atskiribas, péc konstrukta kategorijas, salidzinot ar
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valsts vidéjo sniegumu; vidéja snieguma atskiribas péc izzinas darbibas limena,
salidzinot ar valsts vidéjo sniegumu.

Skolénu sniegums valsts parbaudes darbos lauj veikt analizi atbilstosi
definétajiem kritérijiem, nemot véra at$kirigu macibu saturu, gratibas pakapi
un testelementu izzinas darbibas limeni. Analizes gaita tiek sistematizéta in-
formacija klases, skolas un pasvaldibas limeni, kas katram izglitibas sistémas
dalibniekam lauj darboties ar nepiecieS$amo detalizacijas pakapi.

Diferencéto skolas datos balstito attistibas risinajumu pamata ir iden-
tificetas butiskas sakaribas starp datu kompleksas analizes modela elemen-
tiem - skolénu un skolotaju sniegumu klasé, skolas vadibas ricibu un skolénu
videéjo socidlekonomisko stavokli.

Promocijas darba ietvaros skoléna sniegums tiek analizéts, izmantojot datus
no valsts parbaudes darbiem 3., 6., 9. klasé, nemot véra gan satura, gan izzinas
darbibas limena kritérijus. Tiek izmantoti dati par skolotaju vidéjo sniegumu
pamatdarbibas un kritérijos, kuri atbilst izvirzitajam meérkim. Skolas vadibas
riciba tiek analizéta atbilsto$i kategorijam, kuram ir lielaka tie$a un netie$a
ietekme uz skoléna sniegumu: virziena noteiks$anu, macisanas vadi$anu, macibu
organizaciju un personala attistiSanu. Analizé tiek nemts véra ari vidéjais sko-
lénu socialekonomiskais indekss skolas limeni un skolas attistibas faze, kas tiek
noteikta péc skoléna vidéja snieguma atskiribas no valsts vidéja snieguma.

Izmantojot analizes rezultatus sistéma “leguldijums—process-rezultats”, tiek
izstradati diferencétie skolas attistibas risinajumi, kuri nav visparigi, bet balstiti
konkrétas skolas konteksta, attistibas fazé un datos. Skolas attistibas risinajumi
tiek izstradati, analizéjot sakaribas ar skolotaju un skolénu sniegumu un sko-
las vadibas ricibu. Apkopojot skolas attistibas risinajumus vienas pasvaldibas
ietvaros, paradas raksturigas tendences, kas lauj pasvaldibam mérktiecigak
planot atbalstu skolam. Ipasi aktuala §1 pieeja klust normativo aktu grozijumu
konteksta, nemot véra dibinataja lomu kvalitates vadiba.

Turpmakas pétniecibas perspektivas un virzieni

Jau $obrid ir skaidras pétniecibas perspektivas, jo Latvijas Universitates
Starpnozaru izglitibas inovaciju centrs ar sadarbibas partneri SIA “Izglitibas
sistémas” sacis istenot projektu “IT atbalsta sistémas prototips atgriezeniskas
saites sniegSanai skolénu snieguma uzlaboSanai tekstpratibas un rekinprati-
bas apguvei” Eiropas Regionala attistibas fonda (ERAF) darbibas programmas
“Izaugsme un nodarbinatiba” 1.1.1. specifiska atbalsta mérka “Palielinat Latvijas
zinatnisko institiiciju pétniecisko un inovativo kapacitati un spéju piesaistit
aréjo finanséjumu, ieguldot cilvékresursos un infrastruktara” 1.1.1.1. pasakuma
“Praktiskas ievirzes pétijumi” ietvaros. Projekta ietvaros tiek izmantots datu
kompleksas analizes modela teorétiskais ietvars, kura planotais rezultats ir
izveidot prototipu automatizétai datu analizei.
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Turpmakas pétniecibas perspektivas apliecina ari Latvijas Zinatnes padomes
Fundamentalo un lietisko pétijumu projekta “Datos balstitu risinajumu izveide
skolas izaugsmei” atbalsts. Pétniecibas projekta rezultata starpdisciplinara pét-
nieku komanda radis: datu pratibas ietvaru, kas balstits pétnieciba un paredzéts
izglitibas iestadém; profesionalas pilnveides programmas skolotajiem, skolas
vadibas komandam un vértéSanas ekspertiem par datu un vértésanas pratibu;
pétnieciba balstitu IT sistémas prasibu specifikaciju datos balstitu digitalo risi-
najumu izstradei, ieklaujot ari datu analizes un komunikacijas veidnes.

Nozimigs nakotnes kompleksas analizes modela pilnveides virziens ir
papildu vértéSanas instrumentu izstrade un pielagosana, kas ilgtermina laus
paplasinat macibu priek§metu klastu, kuri raksturo personala un skolas vadibas
visparéjo kvalitati un akadémisko optimismu.

leteikumi

Tabula apkopoti ieteikumi un to adresati.

Faktors Adresats Ieteikums
Valsts parbaudes | Politikas Izstradat sabalansétu vérté$anas sistému valsts limeni,
darbu kvalitate veidotaji kas ietver skaidru vérté$anas darbu mérki, adresatu un

datu lietotaju

Testradat pétnieciba balstitu metodologiju (pieméram,
pieradijumu centréts modelis) valsts parbaudes darbu
izstradei

Iespéju robezas palielinat skolotaju vértésanas
kompetenci, piedavajot profesionalo atbalstu

Datu pratiba Politikas Papildinat skolotaju profesionalas pilnveides iespéjas ar
vaditaji, datu pratibas jautajumiem, nemot véra pieauguso datu
augstskolas | apjomu un datu izmanto$anu léemumu pienemsana
macibspeéki

Izvértét iespéju papildinat skolotaju un skolas vaditaju
sagatavo$anas programmu ar datu pratibas kursu, kas

lautu efektivi izmantot datus lémumu pienemsana un

uzlabojumu planosana
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Tabula (turpinajums) apkopoti ieteikumi un to adresati.

Faktors Adresats Ieteikums

Pétniecibas Augstskolas Veicinat pétnieku, izglitibas politiku un skolas

metodologija macibspeki vadibas savstarpéjo sadarbibu, palielinot pétjjumu
rezultatu praktisko izmanto$anu un parnesi praksé
Pilnveidot izglitibas pétijumu rezultatu salidzinasanu
ar §i briza labako praksi, nevis ar kontrolgrupu, kura
nenotiek nekadas izmainas

Modela Skolas vadiba Ieviest datu kompleksas analizes modela

ievie$ana izmantos$anu, izstradajot skolas attistibas risinajumus,

Pasvaldiba

istenot monitoringu un izvértét ilgtermina ietekmi

Sekmét datu kompleksas analizes modela ieviesanu
skolas limeni un pagvaldibas limeni, planojot resursu
pardali un skolu atbalstu
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ABSTRACT

The aim of this thesis is to develop and validate a complex data analysis
model for school improvement solutions, analyzing theoretical insights on
data-driven decision-making and educational effectiveness models and using
the factors with the greatest impact on student performance.

The thesis consists of an introduction, four chapters, conclusions and
recommendations, and a list of references.

The research analyses data-driven models of decision-making and educa-
tional effectiveness, and the factors with the greatest impact on student perfor-
mance. A theoretical framework and description of the complex data analysis
model is developed.

In the practical part, the model is validated by analyzing data from
11 schools in one municipality. The validation has identified common systemic
trends between student performance, factors with the greatest impact on student
performance and school improvement solutions.

The research has led to the development and proposal of recommendations
for education policy makers and implementers, schools and teachers.

Key words: data-driven improvement solutions, educational effectiveness
models, complex data analysis model.
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ABBREVIATIONS AND DEFINITIONS

USA - United States of America Amerikas — Savienotas Valstis

SEQS - State Education Quality Service — Izglitibas kvalitates valsts dienests

ICEI - Interdisciplinary Centre for Education Innovation of University of
Latvia — Latvijas Universitates Starpnozaru izglitibas inovaciju centrs

OECD - Organisation for Economic Cooperation and Development -
Ekonomiskas sadarbibas un attistibas organizacija

OFSTED - Office for Standards in Education, Children’s Services and Skills -
Izglitibas, bérnu apripes un prasmju standartu agentara

PIRLS - Progress in International Reading Literacy Study - Starptautiskais
lasitprasmes novértésanas pétijums

PISA - Programme for International Student Assessment — Starptautiska
skolénu novérté$anas programma

SES - social economic status - socialekonomiskais stavoklis

SOLO - Structure of Observed Learning Outcomes — novéroto macisanas
rezultatu struktira

STEM/STEAM - Science, technology, engineering and mathematics/
Science, technology, engineering, arts and mathematics — dabaszinatnes,
tehnologijas, inZenierzinatnes un matematika/dabaszinatnes, tehnologijas,
inZenierzinatnes, maksla un matematika

TIMSS - Trends in International Mathematics and Science Study -
Matematikas un dabaszinatpu izglitibas attistibas tendencu starptautiskais
pétijums

NCE - National Centre for Education - Valsts izglitibas satura centrs
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INTRODUCTION

Subject matter and scholarly significance

Empirical studies show that better education correlates with better health,
longer life expectancy, higher income, and better employment prospects. Lleras-
Muney concludes that, on average, every year spent getting education results in
a 1.7 years’ increase in life expectancy (Lleras-Muney, 2005). In their in-depth
study of the interrelationship between education and health, Cutler and Lleras-
Muney conclude that economic factors only partially explain the correlation,
the rest possibly being accounted for a different way of thinking and deci-
sion-making (Cutler & Lleras-Muney, 2006).

Education is also an important factor in demographic processes (Cunska,
2012). Causality between demographics and education can be observed in both
directions (Varpina, 2019). Studies always show that a higher level of educa-
tion is associated with a lower risk of unemployment (Hoynes, 1999). This is
explained by, first, the accumulation of human capital appropriate and specific to
the needs of the labour market and, second, the replacement of poorly educated
employees with better educated ones. In Latvia, holders of degrees have had
more and better job opportunities throughout the twenty years of independence
(Varpina & Kantane, 2019).

Similar trends have been observed in OECD countries for the age groups
between 25 and 34. The employment rate for people without a secondary educa-
tion stood at 61%, while those who had completed one stood a 78% chance
of getting employed, and 85% of degree-holders had jobs. Education level
also corresponds with average income (OECD, 2020). In the US, for example,
the difference is increasing over time: in 2012, the median salary for holders of
a bachelor’s degree was over $33,000, while in 2018, it was already more than
$55,000 (William, 2018).

The analysis of the impact of education on well-being shows that it is only
natural that many countries invest significant resources in increasing the quality
of education by way of planning and implementing systemic, nationwide
education reforms. An assessment centre at Cambridge reported that systemic
education reforms must emphasise the integrity and systemic sustainability
of the education system (Cambridge Assessment, 2017). Thus, if a change in
education must be envisaged and brought forth, complicates systems must be
distinguished from complex ones. It should be noted that complicated systems
may contain many different elements and diverse interactions, but results can
be predicted and the impact foreseen. Integrated systems, meanwhile, consist of
diverse components, and their integrated action is not linear, making it impos-
sible to describe or predict with certainty the results and impacts of individual
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components. Besides, integrated systems are characterised by hierarchical
self-organisation.

Social systems, including educational systems, are integrated systems.
Changes in such systems are driven largely by the beliefs and values of their
participants (Mitleton-Kelly, 2003). Consequently, no educational policy initiative
can be implemented without constant monitoring and adjustment. Educational
systems are also characterised by systemic resilience and a tendency to return
to their previous state. This is especially typical for situations when educational
policy initiatives are not comprehensive or not properly coordinated, resulting
in opposite effects (Cambridge Assessment, 2017). The Cambridge Assessment
Centre concluded that essential characteristics are often disregarded when
systemic education reforms are planned and implemented. Consequently, in
some cases, there is confidence about change going on while in reality no change
occurs (Cambridge Assessment, 2017).

In order to analyse the process of change in detail, experts distinguish
between several levels of the curriculum, such as the planned curriculum,
described in educational policy documents; the curriculum as taught by
the teacher; the curriculum as learned by the student; the curriculum as learned
outside of formal education; and the curriculum related to the school culture
(Schmidt et al., 2001). Frank Achtenhagen describes education policy initiatives
that disregard the complexity and systemic resilience of the education system
as a ‘planned cycle of failure’ To break out of this cycle, educational policy
planners need to carefully analyze the problem, taking into account professional
roles, external pressures, the complexity of the education system, sustainability,
and hierarchical self-organisation. The Cambridge Assessment Center has
supported successful education reform management in several countries, and
a respective methodology has been developed. The factors to be considered when
planning change fall into one of two categories. Those that can be controlled
and influenced include the curriculum, teaching approach, assessment and
national tests, institution improvement, forms and structures of institutions,
management, professional development, models of responsibility, accreditation,
financing, the structure of the education system, selection of students, access to
information, and social support. The others, while nearly impossible to change,
provide essential contextual information and allow for a much more accurate
understanding. These include the global economy, the national economy,
culture, political structure, historical perspective, experience, and environment
(Cambridge Assessment, 2017).

Different countries plan and implement systemic education reforms, aimed
at improving student performance, in different ways. One of the most frequently
mentioned solutions in this regard is demanding more investment, including
financial investment. The evidence base shows that continuing with the same
while investing more produces the same or similar results. On the other hand,
Lant Pritchett concluded that focusing on increasing investment is futile and
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more attention should be given to the learning process and its relation with
student performance. In addition, more factors should be taken into account
when analysing student performance. At national level, such easily quantifiable
factors as student attendance, the ratio of teachers, teaching assistants, support
staff, and students, and infrastructure availability are often analysed (Pritchett,
2013).

In order to improve education quality, schools are regularly inspected and
requirements toughened by many countries. In the UK, for example, OFSTED
inspects schools once every four years, supervising lessons, interviewing students,
parents, teachers and managers, and auditing paperwork. Sophie von Stumm
and colleagues conclude that OFSTED school quality performance ratings
statistically explain only 4% of the discrepancy in the performance of individual
16-year-old students while, if past student performance and family socioeco-
nomic status are taken into account, they explain a mere 1 % of said variance
(von Stumm et al., 2020). In addition to the students’ academic performance,
von Stumm’s research also analyses their well-being and participation in school
events; however, even with these indicators taken into account, OFSTED school
performance ratings only weakly correlate, the average correlation being 0.03,
with the students’ self-assessment. Consequently, von Stumm and colleagues
conclude that OFSTED school performance evaluations are of limited use as
indicators of school quality, failing to reflect the significant impact of the school
on individual student performance (von Stumm et al., 2020). Von Stumm points
out that her study has several limitations: firstly, the group analysed represents
students in secondary education, secondly, cases when students changed schools
were not taken into account, thirdly, only self-assessment questionnaires were
used to measure the students’ well-being (von Stumm et al., 2020).

In Latvian context, feedback provided by inspections is insufficient for
designing school improvement solutions aimed at improving student perfor-
mance. Which indicators are selected is important in determining the quality
of education. For example, accessibility is an important indicator in assessing
the quality of pre-school education in a given municipality, but at the stage of
primary and secondary education its impact is minimal. An international TIMSS
study found that such popular indicators as class size, or teacher education and
experience weakly correlated with student performance in mathematics and
science (Hanushek & Luque, 2003). On the other hand, these readily available
and countable indicators are used in school quality studies ordered by munici-
palities (Dynamic University, 2018; Pritchett, 2013).

Many teachers view national tests as an obstacle on the way to change,
while Daisy Christodoulou notes that national tests have a significant potential
to accurately communicate the learning content, while the achievable results
formulated in the standard tend to be general and can be interpreted in different
ways. The data obtained from the national tests can be used to identify both
chronic problems in the education system such as inadequate performance
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of all students and problems at school or even class level such as significant
lagging behind the national level. Analysing national test data allows one to plan
school improvement solutions, in connection with the data on the curriculum
of the subjects and the learning experience of the specific class (Christodoulou,
2017).

Taking into account the integrity and systemic sustainability of the educa-
tion system, including self-organisation of participants in hierarchical systems,
the author of this doctoral thesis suggests a model of complex data analysis
allowing one to design school improvement solutions.

Broad research shows that, among the factors that can be changed, those
with the most significant impact are teacher performance in the classroom and
actions of the school management. Sustainable change management can be
ensured by transforming school culture into a learning organisation, another
essential factor being the use of data for improvement solutions. A data complex
analysis model has been created in this doctoral thesis, meant for designing
school improvement solutions. Data on student performance obtained from
national tests, teacher performance in the classroom, school management
actions, and school context were used when validating the model.

The novelty of the research

1. The development of a category and criteria framework for the complex
data analysis model, researching models of school effectiveness, models of
data-driven decision-making and factors with the most significant impact
on students’ performance.

2. The elaboration of a complex data analysis model for school development
solutions with the aim to improve students’ performance by using factors
with a stronger impact on students’ performance and operationalising
the systems theory model “Input-Process-Output” within the context of
the Latvian education system.

3. Based on the results of the validation of the complex data analysis model,
significant correlations between students’ performance and factors have
been identified when planning development solutions for schools to
improve students’ performance.

Practical novelty of the research

In 2021, Saeima adopted amendments to the Education Law, improving
aspects related to education quality. The law defines education quality as
the process, content, environment and management of education that provides
everyone with inclusive education and the opportunity to achieve high-
quality results consistent with the goals set by society and the state. The head
of the educational institution is required to establish and develop the quality
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system of the educational institution and ensure annual self-assessment of
the educational institution, including the data analysis of the educational
process, content, environment and management (Saeima of the Latvian
Republic, 1998). The head of the educational institution engages all personnel
in a process of continuous improvement in quality management. This approach
uses strategy, effective communication, data and evidence to incorporate quality
into the culture of the organisation and all its activities (Lapina, 2021). The basic
principles of quality management were defined by William Edwards Deming
with the so-called Deming Cycle - “Plan-Do-Check-Act”. In today’s approach
to quality management, several models are available, including the European
Foundation for Quality Management Excellence Model, the ISO 9000:2015
requirements, and the Deming Cycle. These models share a data-driven approach
that enables the identification of the strengths of an organisation, the aspects
that need improvement and the measurement of results (Lapina, 2021; Tague,
2005). However, the major drawback of these models for quality management
by the educational institution and the founder is their generality, which results
in ambiguous demands. The author of the Doctoral Thesis uses effectiveness as
one of the dimensions of quality. Within the context of a quality system, process
effectiveness is interpreted as the ability to achieve a desired outcome, whilst
the effectiveness of an educational system is viewed as the overall impact of
factors on the outcome, by controlling participants’ prior experience at the indi-
vidual level. To analyse educational effectiveness, the author uses the “Input-
Process-Output” systems theory model of educational effectiveness (Scheerens,
2016).

In order to solve the problem of the generality of quality management models
in an educational context, the Doctoral Thesis proposes and validates a complex
data analysis model for planning school development solutions employing
a variety of data and analysis methods aimed at improving students’ perfor-
mance. The framework of the model is based not only on theoretical models of
school effectiveness, but also on theoretical models of school improvement and
data-driven decision-making in an educational context. Alongside the amend-
ments to the Education Law on quality management in educational institutions,
the NCE project “Competence-based Approach to Curriculum” (“Skola2030”)
highlights the need for a model that enables school management to set goals and
to proficiently undertake the necessary actions to achieve these goals.

By using a design-based research methodology, the model of the complex
data analysis is operationalised according to the Latvian context and the educa-
tional reform implemented by the NCE project “Competence-based Approach
to Curriculum” A variety of data and complex analysis methods are used to
develop a school development solution. The model analyses students’ perfor-
mance, teachers’ performance during the learning process, school management
actions and contextual data.
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Socio-political relevance

Learning in the information age requires skills not offered by the tradi-
tional educational paradigm, but rather concerned with the transfer of defined
knowledge to the next generation. The World Economic Forum’s report entitled
‘Future of Jobs™ indicates that automation processes coupled with the economic
recession caused by Covid-19 are increasing the use and integration of tech-
nology, with 43% of companies surveyed confirming that they plan to reduce
the number of employees in favour of more technological solutions. Over
the next five years, the gap between required and actual employee skills will
be widening. When asked about the most desirable skill groups for employees,
entrepreneurs named problem-solving, critical thinking, self-management,
self-directed learning, resilience, stress tolerance, and flexibility. Entrepreneurs
indicate that, on average, 40% of employees will need six months of retraining,
while 94% of managers expect employees to learn new skills at work. The results
of the survey reflect a significant increase compared to 2018, when only 65% of
entrepreneurs indicated that employees need to learn new skills at work (Forum
World Economic, 2020).

The European Commission’s education policy documents draw attention
to the skills needed in the context of lifelong learning, such as digital skills,
generally accepted values, and inclusive education as a value. The European
Commission identifies eight basic competences: literacy, multilingualism,
numeracy, scientific and engineering literacy, digital and technological skills,
interpersonal communication skills, active civic participation, entrepreneurship,
and cultural awareness (European Commission, 2020).

The need for change in the educational paradigm is also reflected in
the current and future planning documents of Latvian education policy. Latvia’s
National Development Plan for 2021-27 mentions knowledge and skills for
personal and national growth as a priority, the objective being a knowledge-
able, inclusive, and creative society in an efficient, innovative, and productive
economy. The priority area entitled ‘Quality, accessible, inclusive education’
names education quality and universally applicable knowledge and skill acquisi-
tion as the main goals. To this end, students’ skills in reading, natural sciences,
and mathematics must be improved, ensuring their readiness for and interest
in further education in the spheres where skills and knowledge important for
business and the labour market are acquired and which are more promising
in the context of the future economy (Saeima of the Republic of Latvia, 2020).

To create a knowledgeable society, the education system must be improved
significantly, beginning with a safe, supportive, and inclusive pre-school learning
environment. In the further education process, knowledge acquisition can
be supplemented by skill acquisition. Emphasis on an integrated approach to
learning STEM/STEAM subjects is one way to improve students’ knowledge in
science, technology, engineering, and mathematics. It is emphasised in Latvia’s
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National Development Plan that in the context of a globalised economy knowl-
edge, entrepreneurship, creativity, digital skills, and technological competences
have critical importance and that lack of those results in the risk of economic
backwardness (Saeima of the Republic of Latvia, 2020).

One of the main tasks listed in the Education Development Guidelines for
2021-27, designed by the Ministry of Education and Science, is the qualitative
integration of improved learning content and approach and successful manage-
ment of the change process, providing individuals with relevant knowledge,
skills, and attitudes and making them able to realise their individual goals and
contribute to the overall development of the country (Ministry of Education
and Science, 2020). The project ‘Competence-based Approach to Curriculun’
(skola2030) run by the National Centre for Education notes that for a successful
life individuals need both specific professional knowledge and skills related
to a specific discipline, as well as general skills, including critical thinking
and problem-solving, creativity and entrepreneurship, self-directed learning,
cooperation, civic participation, and digital skills (Regulations on State Basic
Education Standards and Sample Basic Education Programs, 2018).

In accordance with these changes, the National Service for Education
Quality is improving the methodology of school self-evaluation in general
education, increasing the emphasis on obtaining and analysing qualitative data,
justifying selected interventions, and evaluating their impact on student perfor-
mance. The National Service for Education Quality is also drawing attention to
the fact that data analysis and data-based decisions are becoming more and
more important (National Service for Education Quality, 2020).

Among the principal goals set forth in Latvia’s Education Development
Guidelines for 2014-20 is developing a comprehensive education quality moni-
toring system which would analyse available data and make data-based decisions
as well as align goals between the management levels of the education system.
Currently, Latvias education quality monitoring system lacks enough connec-
tion between data acquisition and decision-making. Each level of governance
sets its own priorities, diffusing the focus and reducing the chances of achieving
qualitative and systemic change (Vossensteyn et al., 2020).

The Ministry of Education and Science launched a project “Development
and Implementation of a Quality Monitoring System in Education” and has
developed a comprehensive quality model consisting of four domains: compli-
ance with goals, quality learning, inclusive environment and effective adminis-
tration (Vossensteyn et al., 2020). The “Compliance with goals” domain covers
the competences relevant to the needs of students and society. The subsequent
domain is “Quality Learning’, which has a greater impact on the achievement
of the set goals, with a primary focus on learning and teaching methods in
the curriculum. An inclusive environment incorporates physical and emotional
safety and well-being, directly supporting the achievement of the set goals.
Furthermore, effective management provides efficient governance of educational
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processes and necessary resources, like financial, human, and infrastructural
(Vossensteyn et al.,, 2020). Each domain of the quality model is divided into
several criteria with corresponding performance indicators.

Different management levels have divergent goals for data collection and
analysis: at the national and municipality level data are needed to plan educa-
tion policies and efficiently allocate resources; at the school level data are needed
for daily work, self-assessment and planning for future development solutions
aimed at improving students’ performance. As a consequence, it is not possible
to directly transfer and implement the national-level education quality moni-
toring system at the school level. Within the framework of the Doctoral Thesis,
the development of a school-level model that allows for data-driven solutions
for school development is essential to ensure the coherence of this model with
the national-level education quality monitoring system (Cambridge Assessment,
2017).

The aim of the research

To develop and validate a complex data analysis model for school develop-
ment solutions by analysing theoretical evidence on data-driven decision-making
and educational effectiveness models, and by using the factors with the greatest
impact on students’ performance.

Tasks of the research

1. To analyse the scientific literature on school effectiveness models and factors
influencing students’ performance, data-driven decision-making models in
education.

2. To analyse students’ performance at national, school and class levels in
2017/2018, 2018/2019 and 2019/2020 school years in one municipality.

3. To develop a model that combines data-driven decision-making and school
effectiveness and improvement models, including factors with a greater
impact on students’ performance.

4. To validate the model in one municipality, identifying significant correlations
between student performance and factors, when planning development
solutions for schools to improve students’ performance.

5. To develop recommendations for education policy makers and practitioners
on the application of the model, as well as on the necessary preconditions for
the successful application and implementation of the model at the national
level.
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Research question

What complex analysis model should be used to design data-driven school
development solutions, by analysing students’ performance, teachers’ perfor-
mance during the learning process, school management actions and the school
context?

Hypothesis

The complex data analysis model for school development solutions is
comprised of the main systems theory categories “output-process-input’,
which are operationalised for the educational context by using the factors with
the greatest impact on students’ performance and by identifying significant
correlations between them.

Theses for defence

1. The complex data analysis model consists of the main categories opera-
tionalised in the systems theory within the educational context — students’
performance, teachers’ performance during the learning process and school
management actions. The elements of the main categories are influenced by
the context of a particular school.

2. Although schools have access to students’ performance data, including
the results of national examinations, in order to design data-driven school
development solutions, it is necessary to group students’ performance data
according to certain criteria and compare it with the national average.

3. Differentiated school development solutions are based on the identification
of significant correlations between the elements of the complex data anal-
ysis model - students’ and teachers’ performance in the classroom, school
management actions and the average socioeconomic status of the students.

Methods used in the research

1. The analysis of the relevant scientific literature.

The analysis of the students’ performance in the national examinations
developed and administered by NCE by using descriptive statistics, ques-
tionnaires, indexing, classical test theories and test subject’s response theory
analysis — Rasch analysis.

3. Design-based research methods involving multiple iterations and extensive
collaboration between researchers and research participants, collecting
and using detailed information about the school and multiple contexts.
Design-based research methods include both the design of the development
solution and the practice itself (Anderson & Shattuck, 2012).
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The research base

The research base for the Doctoral Thesis contains data on students’
performance in the NCE-developed and administered national examinations
in mathematics, natural sciences and Latvian language from 2017 to 2020
school years in grades 3, 6 and 9. In addition to students’ achievement results,
the research includes data obtained from UL Interdisciplinary Centre for
Educational Innovation on teachers’ performance during the learning process,
school management actions and the school context.

The model has been validated in one municipality by analysing data from
11 schools.

Research process

The empirical research part of the Doctoral Thesis includes the analysis
of the results of the NCE national examinations from 2017 to 2020. The data
on teachers’ performance and management actions are obtained from the UL
Interdisciplinary Centre for Educational Innovation. The data are acquired
through lesson observation, structured interviews and surveys, as well as
through the research projects “Innovative Solutions for School Quality
Assessment for Developing Proficiency (Competences)” and “Innovative
Approaches for Assessing Teacher Competences for Personalised Professional
Learning Solutions”.

In order to analyse the data more thoroughly, the author attended profes-
sional development courses in psychometrics organised by the Assessment
Centre at the University of Cambridge and a professional development course in
statistics at the University of Umed. The Doctoral Thesis was actively developed
between 2017 and 2022.

Publications related to the research results

1. Pestovs, P, Namsone, D. (2017). National level test in science in Latvia
for assessing how students explain phenomena scientifically. Proceeding of
the 2nd International Baltic Symposium on Science and Technology Education,
BalticSTE 2017, 95.-98.

2. Pestovs, P, Namsone, D. (2018). Performance Assessment in Science
National Level Diagnostic Tests. SOCIETY. INTEGRATION. EDUCATION.
Proceedings of the International Scientific Conference, Volume 2, 376-385.
https://doi.org/10.17770/sie2018vol1.3215 (Web of Science)

3. Cakane L., Namsone D., Pestovs P, Bértule D. (2018). Ko rada mak-
rolimena vértéSanas darbu analize eksaktajos macibu priek$metos tris gadu
perioda. No Namsone, D., Olina, Z., France, 1., Dudareva, L, Cakane, L.,
Pestovs, P, Bértule, D., Logins, J., Volkinsteine, J., Lace, G., & Butkévica, A.
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atee.2019.itre.26 (Web of Science)

5. Pestovs, P, Namsone, D., Saleniece, 1., & Cakane, L. (2019). 6th Grade
Large-Scale Assessment Construct Alignment to Reformed Curriculum
Framework. SOCIETY. INTEGRATION. EDUCATION. Proceedings of
the International Scientific Conference. Volume II, 387-398.

6. Pestovs, P, Saleniece, I, & Namsone, D. (2019). Science Large-Scale
Assessment Alignment to the Revised Science Curriculum. Proceedings of
the 3rd International Baltic Symposium on Science and Technology Education,
BalticSTE2019, 162-167.

7. Pestovs, P, Namsone, D. (2020). Developing a framework for school
level data complex analysis to improve student achievements. ICERI2020
Proceedings, 6827-6834.

8. Pestovs, P., Namsone, D. (2020). VértéSanas datu interpretacija matema-
tikas valsts limena darbos, izmantojot Rasa (Rasch) modeli. SOCIETY.
INTEGRATION. EDUCATION. Proceedings of the International Scientific
Conference. Volume III, 457-469.

9. DPestovs, P, Namsone, D. (2022). Developing a transformative model for
school level data complex analysis to improve student achievements.
EDULEARNZ2022 Proceedings, 4651-4655.

Reports on the research results

2017. gada 12.-15. junijs, Lietuva, Sauli, 2nd International Baltic symposium
on science and technology education (BalticSTE2017), “Science and technology
education: engaging the new generation” — P. Pestovs, D. Namsone National level
test in science in Latvia for assessing how students explain phenomena scientifically.

2018. gada 25.-26. maijs, Latvija, Rézekne, 12. Starptautiska zinatniska konfe-
rence “Sabiedriba. Integracija. Izglitiba” — P. Pestovs, D. Namsone Performance
Assessment in Science National Level Diagnostic Tests.

2019. gada 28. marts, Latvija, Riga, LU 77. Starptautiska zinatniska konference.
Dabaszinatnu didaktikas sekcija — P. Pestovs Cik liela meéra 6. klases dabaszi-
nibu un matematikas diagnosticéjosie darbi atbilst pilnveidotam pamatizglitibas
mdcibu saturam?

2019. gada 24.-25. maijs, Latvija, Rézekne, 13. Starptautiska zinatniska konfe-
rence “Sabiedriba. Integracija. Izglitiba’~ P. Pestovs, D. Namsone 6th Grade
Large-Scale Assessment Construct Alignment to Reformed Curriculum Framework.
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2019. gada 7.-9. junijs, Latvija, Riga, Association for Teacher Education in
Europe. Innovations, Technologies and Research in Education, “ATEE Spring
Conference in Riga” - P. Pestovs, D. Namsone National Level Large-Scale
Assessment Data for Instructional Planning in Classroom.

2019. gada 17.-20. jiinijs, Lietuva, Sauli. 3rd International Baltic symposium on
science and technology education (BalticSTE2019), “Science and technology
education: Current challenges and possible solutions” — P. Pestovs, I. Saleniece,
D. Namsone Science Large-Scale Assessment Alignment to the Revised Science
Curriculum.

2019. gada 26.-30. augusts, Italija, Bolona, European Science Education Research
Association (ESERA19) conference, “The beauty and pleasure of understanding:
engaging with contemporary challenges through science education” — P. Pestovs,
D. Namsone Challenges to implementation of revised science and math curriculum
in Latvia.

2019. gada 13.-16. novembris, Portugale, Lisabona, 20th annual meeting of
the Association for Educational Assessment — Europe, “Assessment for transfor-
mation: teaching, learning and improving educational outcomes” — P. Pestovs,
D. Namsone Developing a Framework for school level data-driven decision making
to improve student achievement.

2020. gada 27. janvaris, Latvija, Riga, LU 78. Starptautiska zinatniska konfe-
rence, Dabaszinatnu didaktikas sekcija — P. Pestovs Ko meéra diagnosticéjosie
darbi matematika 3. un 6. klase?

2020. gada 22.-23. maijs, tie$saiste, Latvija, 14. Starptautiska zinatniska konfe-
rence “Sabiedriba. Integracija. Izglitiba” — P. Pestovs, D. Namsone Vertéesanas
datu interpretacija matematikas valsts limena darbos, izmantojot Rasa (Rasch)
modeli.

2020. gada 9.-10. novembris, tie$saiste, Spanija, 13th annual International
Conference of Education, Research and Innovation (ICERI2020) — P. Pestovs,
D. Namsone Developing a framework for school level data complex analysis to
improve student achievements.

2022. gada 4.-7. julijs, Spanija, Palma Maljorka, 14th annual International
Conference on Education and New Learning Technologies (EDULEARN2022) -
P. Pestovs, D. Namsone Developing a transformative model for school level data
complex analysis to improve student achievements.
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1. QUALITY AND EFFECTIVENESS MODELS
IN EDUCATION

Jaap Scheerens is one of the most prominent researchers who has studied
quality in education for years and defined several educational quality dimen-
sions: productivity, effectiveness, equity and financial efficiency (Scheerens,
2016). The effectiveness of an educational system is interpreted as the overall
impact of factors on outcomes, whilst monitoring participants’ prior experi-
ences at the individual level (Scheerens, 2016). From a systems theory perspec-
tive, the model of educational effectiveness consists of three elements: input,
process and output. All of these elements are significantly influenced by context
(Figure 1.1). One of the main objectives of educational effectiveness research is
to assess the impact of input on output and the process through which the input
is implemented. This model can be used at any level of education: system, school
or class. The education levels are hierarchically interconnected, as the school
functions within the educational system and the classroom functions within
the school (Scheerens, 2016).

Context

|

Input EE— Process _— Output

Figure 1.1 The systems theory model of education effectiveness (Scheerens, 2016)
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2. FACTORS INFLUENCING STUDENTS’ PERFORMANCE

The McKinsey Foundation has identified the main factors influencing
students’ performance through the analysis of OECD PISA data in Europe
(Figure 2.1). Almost 40% of students’ performance can be attributed to school
and teacher factors (Mourshed et al., 2010).

Views: overall

Students’ actions Teacher factors
Views: within the Home environment School factors Other
subject
8 21 18 8 20 16 9

Figure 2.1 Factors influencing students’ learning outcomes (Mourshed et al., 2017)

The biggest influence comes from how the subject teacher instructs and
manages students’ learning in the classroom and how the teaching team influences
students’ performance. Teacher effectiveness is not a constant, as it depends on
external factors, including school, local and national variables. Although several
researchers in their studies do not identify school management as a significant
factor influencing students’ performance, the Author of the Doctoral Thesis
considers that school management significantly affects students’ performance
in both direct and indirect ways. The analysis of the theoretical findings allows
the Author to conclude that effective school management is characterised by
the following actions: setting direction, personnel development, organisation
development and instructional management.

Significant factors that indirectly influence students’ performance include
the diverse contextual factors of the school. Empirical research shows that three
factors have a greater impact: academic optimism (focus on achievement, collec-
tive efficacy, mutual trust), socioeconomic status (household resources, parental
education, parental employment) and teacher qualifications (education, training
and experience, professional development portfolio, personal characteristics).
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3. MODELS FOR DESIGNING AND IMPLEMENTING
DATA-DRIVEN DEVELOPMENT SOLUTIONS

3.1. Models for data-driven development solutions

Data-driven decision making is a complex process whereby data are used
and interpreted within the context to transform it to information. It is the context
that allows the user to exploit the data and transform it into the information
required to design the development solutions (Mandinach, 2012). Mandinach
states that data-driven decision making involves the acquisition, analysis, evalu-
ation and interpretation of systemic data in an educational context (Figure 3.1).
E. Mandinach model of data exploitation is generic and can be applied both at
different levels of education and for a variety of purposes, including educational
policy planning, the implementation of methodological approaches to enhance
student learning and resource reallocation. Mandinach points out that the appli-
cation of the model is not limited to the use of quantitative data, the primary focus
of the proposed model relates to the specific decision making, implementation,
and the evaluation of its impact through feedback (Ellen B. Mandinach, 2012).

Knowledge ——m—— Decision

l

[ —

Information Implementation
0
|
|
Data «<m==b e — - L Impact

Feedback

Figure 3.1 Data-driven decision making model (Mandinach, 2012)

3.2. The implementation of data-driven development solutions

The impact of the development solution depends on both the quality of
the development solution and the quality of the implementation of the devel-
opment solution. Designing a school development solution involves not only
the analysis and use of existing data, but also teaching and learning theories,
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as the analysis of existing data alone is not sufficient to prioritise problems and
determine the most effective solution from a range of alternatives.

In the analysis of improvement models, the demand for other types of skills
for school administrators and teachers is increasingly clear, including skills in
managing data to solve problems at the school level, using the research cycle to
evaluate the curriculum and answering the question of how effective the pro-
posed development solution has been in providing support for students. When
data are voluminous, technological solutions become important at school and
local authority level, enabling the systematisation of available data for the pur-
pose of analysis and aggregation (Park et al., 2013).
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4. COMPLEX DATA ANALYSIS MODEL

4.1. Theoretical framework of the complex data analysis system

Through the analysis of academic literature, the Author operationalises
the basic categories of the “Input-Process-Output” systems theory by designing
a framework of categories and criteria for complex data analysis (Table 4.1).
Within the framework of categories and criteria, the output refers to students’
performance, but it is possible to expand this category beyond the subject
performance and include, for instance, social emotional skills. The context
of students’ performance is shaped by socioeconomic status, which can be
analysed on a class, school and local municipality level. Within the framework
of categories and criteria, there are two types of processes: ‘Processes I (teaching
and learning, productivity, instructional management), which have a direct
impact on students’ performance, and ‘Processes II (setting direction, school as
a learning organisation), which are needed for development implementation.
The context for these processes is the overall teacher quality and the level of
academic optimism. The basic category of input includes the category of
‘Personnel development. The context of school management is defined by
the overall quality of school management (Table 4.1).

Table 4.1 The framework of categories and criteria for the complex data analysis model
(developed by the author, adapted from Bernhardt, 2017; Scheerens, 2016)

Main category Category Context
Output Students’ subject performance Students’ socioeconomic
status
Processes I (directly Teaching and learning Overall teacher quality
related to students’ Productivity
performance)

Instructional management

Processes II (needed Direction setting Academic optimism
for development)

Learning organisation

Input Staft development Overall quality of school
management

The theoretical framework of the model includes school effectiveness and
improvement models, data-driven models and research on the factors that
have an impact on students’ performance. Students’ performance is primarily
influenced by teaching and learning at classroom level and its management at
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school level, which is reflected in the vision of all parties involved, regarding
the advancement towards school development and student support system
during the educational process. The development within a school is possible
if it is a value at school level, and there is a deliberate pursuit of a clear vision
through data-driven solutions. The use of the model enables data analysis at
different levels (student, class, school, local municipality) and the elaboration of
data-driven solutions for school development (Figure 4.1).

Academic optimism
o focus on achievement
o collective effectiveness
o mutual trust

Subject teacher
o teaching and
learning
o productivity

1

Student
School management The impact of teaching achievement in
o setting direction team on the class subject
o instructional management —=———> o teaching and — e———— o individual
o learning organization learning o class
o personnel development o productivity o school
o municipality

Teacher and school
management overall quality
o education
o preparation and

Socioeconomic status of the
family
o household resources

experience !
o prgfessional o parental education
development portfolio © parental employment

o personal characteristics
(views etc.)

Figure 4.1 A complex data analysis model for the elaboration of school development
solutions, including overall quality of school management and teachers, academic
optimism, and socioeconomic status (developed by the author, adapted from Scheerens,
2019, Nilsen & Gustafsson, 2016)
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4.2. Basic principles and logic of the complex data analysis
model

While developing the basic principles and logic of the complex data anal-
ysis, the Author adapted the model to the Latvian context and the available
data, at the same time considering limitations. At the time of the Doctoral
Thesis development, all schools have access to data on students’ performance
in national examinations in grades 3, 6 and 9, therefore, by using this data,
there is no need for additional development of summative papers for model
application. Having these papers used in all Latvian schools is an important
benefit of the approach.

In order to be able to analyse students’ performance, the Author uses
international research to identify categories of constructs (mathematics, natural
sciences and Latvian language) and evaluates multiple taxonomies to determine
the level of cognitive performance of the test subject (Alberta Education, 2017;
Assessing Mathematical Understanding and Skills Effectively, 1995; IAE, 2017;
OECD, 2018). Given the fact that the formal use of action words does not reflect
the level of cognitive performance of the test subjects, the Author proposes
to additionally analyse the students response and classify the test subjects
according to the SOLO taxonomy (Biggs & Collis, 1982; Brabrand & Dahl, 2009;
Dudley & Baxter, 2009). For the statistical analysis of students’ performance,
the Author uses both classical test theory and item response theory, which are
complementary to each other. According to the Author, the design of school
development solutions requires several iterations that consider the detailed
context of the school in accordance with design-based research methods.

Firstly, the national average of students’ performance is calculated for each
national examination, within the categories of construct and cognitive perfor-
mance levels according to the SOLO taxonomy. Afterwards, the average school
and class performance is analysed in comparison with the national average.
The Doctoral Thesis uses data from the national examinations in grades 3, 6
and 9 in mathematics, Latvian language and grade 6 in physical sciences.

The average students’ performance at school level reflects the overall situa-
tion within the school and provides information about the school’s development
stage. When analysing this criterion, the total number of students in a year
group is also included to ensure that the data is sufficiently reliable and that
the result does not consist of very low or very high values.

The multiannual pattern reveals the presence of major systemic problems in
the way the subject is taught at school. Assessing the trend in students” perfor-
mance helps to determine the school management’s approach to providing
regular support to the teacher. The use of this criterion also allows for the exam-
ination of occasional errors that may not be indicative of a systemic problem.

The third criterion is interpreted as the level of quality and inclusiveness of
education within a school, reflecting its capacity to support students and work
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in a differentiated way. The criterion provides an opportunity to provide support
for talented pupils at both school and municipality level and to plan educational
and social development solutions for students with learning difficulties.

Furthermore, students’ performance at class level is analysed to reveal any
differences in subjects, teaching approaches and class formation. These differ-
ences among classes may indicate the approach to class formation, the individual
and collective teaching approach, as well as the school management’s actions in
relation to a particular class. By analysing the criterion, it is possible to draw
conclusions about the need for specific support within a particular class, and
to assess the quality of the learning process. In situations where the average
performance in a particular content category is lower than the national average,
the subject teacher is able to plan the appropriate support for the students. When
the performance is lower in several content categories, prioritising appropriate
support is an effective response, but when groups of students in several grades
perform below the national average in a particular content category, evaluation
and planning of subject programmes and thematic plans is critical, and planning
at school level needs to be improved. For school management, it provides informa-
tion on the use of effective tasks and situations throughout the learning process.
The criterion is reflected as the difference between the included test subjects at
the corresponding level of cognitive performance, their average performance at
national level and the average performance of students in the class.

Given the different levels of difficulty in national examinations, students’
performance is analysed by comparing their average performance with
the national average. This approach significantly reduces the differences in
the difficulty level of a particular national examination paper over different
school years on the data analysis (Cronbach, 1990). The interpretation of
the data is based on the standard deviation, which captures the variance
of the performance of a given set of students in the selected population.
The standard deviation of 7% is calculated by averaging the standard deviations
for the mathematics, Latvian language and natural sciences assessments over
a two-year period. The following approach is used for interpretation: a difference
in students’ average performance from the national average within the range of
one standard deviation is considered an average result, a difference exceeding
the range of one standard deviation is considered high or low, and a difference
exceeding two standard deviations is considered very high or very low.

The basic principles and logic of the model aim to identify significant
correlations between students’ performance, processes and to plan targeted
actions in the main category of input. The development solutions are designed
by analysing data from validated and field-tested research tools on teachers’
performance and school management actions. The model enables the elabora-
tion of systemic development solutions at class, school and municipality level.
The development solutions are designed in line with national education policy
priorities and education development guidelines.
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4.3. The results of the complex data analysis model validation

Similar to any other theoretical model, this model also has certain limita-
tions related to the diverse contexts of schools, which are impossible to incor-
porate due to practical constraints (e.g., emotional, historical, psychological).
Limitations also have a time dimension and data availability when elaborating
school development solutions. In line with the limitations described above, data
on the context categories ‘Academic optimism’ and ‘Overall quality of teachers
and school management” were not fully available during the validation process
(Figure 4.2). Considering these limitations, during the validation process
the Author made use of additional data on teachers’ scores on the proficiency
test and self-assessment in order to reflect the context of each school as accu-
rately as possible.

Subject teacher
o teaching and
learning
o productivity

l

School management . . Student
Lo The impact of teaching . .
o setting direction achievement in
o instructional team on the class biect
—_— o teaching and — subjec
management . o class
) .. learning
o learning organization . o school
o productivity & Breni
o personnel development o municipality

Socioeconomic status of

the family
o household resources
o parental education

o parental employment

Figure 4.2 A complex data analysis model for the elaboration of school development
solutions including socioeconomic status (developed by the author, adapted from
Scheerens, 2019, Nilsen & Gustafsson, 2016)

The data on average students’ performance in mathematics in the 2019/2020
school year (Table 4.2), considering the school network, the number of students
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and socioeconomic status, are used to define the characteristics of all schools in
the municipalities. The school marked with (*) shows problems with the relia-
bility of student performance data at the first stage of general basic education.
The results for grade 9 are shown using the 2018/2019 centralised national
examination papers, as according to the decision, issued by the Cabinet of
Ministers, there were no national examinations in mathematics for grade 9 in
2019/2020 due to the spread of the Covid-19 infection.

Table 4.2 The average students’ performance in mathematics in the context of
socioeconomic status within one municipality in 2019/2020 school year (developed by
the author, using NCE data on students’ performance)

School
Grade A B C D E F G H I J K

SES 0,624 n/a 0,621 | 0,617 | 0,604 | 0,600 | 0,582 | 0,562 | 0,553 n/a n/a

Grade 9 -2% [-16% -18% | +1% | -8% |[-20% | -12% | =27 % | -16 %

Grade 6 | +9 % +4 % +4% | -2% | -7% | -9% | -10% | -14% | -3 %
(86) (81) (90) 97) (79) (45) (115) (37) (53)

Grade3 | +7 % +7% | +2% +7% | +5% [+14%| -9% | 5% | +7%
(85) (76) (79) (105) (69) (50) (73) (42) (39)

Note. SES - socioeconomic status index.

At the local municipality level, most schools show a positive trend in
students’ performance in grade 3, whereas performance from grade 6 onwards
is generally relatively low in comparison with the national average. A particu-
larly significant indicator at the municipality level is the correlation between
socioeconomic status and average students’ performance.

By comparing the performance of students in urban schools with
the national average and grouping it into several categories: ‘high’ (between
+ 7% and + 14%), ‘low’ (between — 7% and - 14%) and ‘average’ (between + 7%
and - 7%); it is evident that students at school ‘A’ show a performance close to
the high level during the 2019/2020 school year. The performance of students in
schools ‘C} ‘F, ‘E” and ‘K’ is rated as average. Low performance is demonstrated
by students in School ‘G’ (except for grades 1-3), School T and School T. In
certain year groups, the performance of students in school “H” is rated as very
low. Similarly, for some schools - ‘H and T - students’ performance varies
significantly between different year groups.

The pattern of student performance over the two-year period reveals that
several schools have systemic problems in mathematics (Table 4.3).
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Table 4.3 The average students’ performance in mathematics in one municipality during
the 2019/2020 and 2018/2019 school years (developed by the author, using NCE data on
students’ performance)

School
Year Grade A B C D E F G H I J K
2020 9 n n n n n n n n n n n
2019 9 n -2% | =16 % n -18% | +1% | -8% |20% | -8% |-27% | -16 %
2020 6 +9 % n +4 % n +4% | 2% | 7% | 9% |-10% [-14% | -3 %
2019 6 +8 % n -2% n -13%| -1% |-13%| +3% [-10% | +2% | +6 %
2020 3 +7 % n +7% | +2% n +7% | +5% |+14% | 9% | -5% | +7 %
2019 3 +7 % n +1% | +4% n +4% | 2% | 7% |-13% | +8% | +9%

Comparing students’ performance in 2018/2019 and 2019/2020 school years
by grade groups, a similar trend can be observed: performance in primary school
is relatively higher in 2019/2020, but starting from grade 6, performance decreases
in relation to the national average. The differences between schools in terms of
the family socioeconomic status index are confirmed by the differences between
schools in terms of average students’ performance level, with similar ranking of
schools (high performance and socioeconomic status index - schools A’ and ‘C’
low performance and socioeconomic status index - schools ‘H” and T).

A more detailed analysis reveals significant differences not only between
schools within the municipality, but also between grades (Figure 4.3). In schools
A’ and ‘D’ the grade 3 national examination data demonstrate a relatively small
difference in performance between grades, indicating that children have equal
access to quality education and that placement in a particular grade does not
affect their ability to develop potential at this stage. At the same time, there are
differences between schools and within schools, creating a risk of educational
inequality. Organisational decisions made by the school management, including
class and group formation and teacher selection for specific classes, do not
necessarily serve the interests of students’ growth and support. For instance,
there are schools where the difference in performance between two grades is as
high as 17% (School J).

Figure 4.3 Comparison of the average performance among the grade 3 students in
the 2019/2020 national examinations (developed by the author, using NCE data on
students’ performance)
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Several systematic correlations were identified through the use of a complex
data analysis model. The curriculum is implemented individually by each teacher,
in some cases teachers collaborate, although this is not an established practice.
School management is generally aware of teachers’ professional development
needs, with various forms of professional development being implemented,
but no targeted support for teachers is planned. Teachers assess their own
performance and engage in discussions with the school management, while not
yet formulating their personal development goals. School values are generally
accepted but are not integrated into the daily learning process. School objectives
are general, whereas only certain actions planned and implemented in school
contribute to their achievement. School management assesses students’ learning
and growth, but this data is not always consistent with the school’s progress
towards its objectives. Schools formally implement external requirements set by
the state. Decision-making is carried out by the school management team; an
extended teaching workforce and parental involvement is symbolic.

During the validation of the model, several typical development solutions
were identified within the municipality, which were related to the definition
of specific, time-bound and measurable goals for necessary improvements in
students’ performance. The data suggest that many schools lack systems that
target specific improvements in the performance of individual high-potential
learners, to increase their cognitive performance in the classroom as a priority
and to implement preventive actions as well as to reduce the number of
low-performing students. For several schools, the complex data analysis model
reveals problems with extremely high variability between different grades within
the same school. School management has to evaluate the systems and procedures
currently in place (class formation and teacher allocation, individual activities
for students) in terms of their impact on student achievement and replace them
with those with a higher impact.
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CONCLUSIONS AND RECOMMENDATIONS

In order to achieve the aim of the research, the Author of the Doctoral
Thesis has analysed scientific literature on school effectiveness, as well as school
improvement models, factors influencing student performance and models
explaining data-driven decision-making in education. Following the literature
analysis, the information was systematised, and a framework of categories and
criteria was developed, providing a theoretical basis for a complex data analysis
model for the elaboration of school development solutions. In accordance with
the aim of the Doctoral Thesis, a complex data analysis model was developed
and validated using a framework of categories and criteria. The model has been
validated in 11 schools within one municipality, using NCE national examina-
tion results on student performance and UL ICEI data on teacher performance
and management practices in school.

The Author of the Doctoral Thesis proposes to improve the way schools plan
and implement development solutions. The model developed in the Doctoral
Thesis enables the introduction of a systematic approach to the design and
implementation of data-driven solutions, using data on students’ performance
in national examinations, teachers performance in the classroom, school
management actions and socioeconomic status.

The aim of the Doctoral Thesis has been achieved — the model of complex
data analysis for school development solutions has been developed and vali-
dated, by analysing theoretical insights on data-driven decision making and
educational effectiveness models and by utilising the factors with the greatest
impact on students’ performance.

During the development of the Doctoral Thesis, all set objectives have been
completed.

1. The scientific literature on school effectiveness models and factors in-
fluencing student performance, as well as data-driven decision-making
models in education was analysed.

2. Student performance within one municipality at national, school and
class level in the 2017/2018, 2018/2019 and 2019/2020 school years was
analysed.

3. A model that combines data-driven decision making, school effective-
ness and improvement models, incorporating the factors with a greater
impact on student performance was elaborated.

4. The model has been validated in one municipality, identifying sig-
nificant correlations between students’ performance and influencing
factors, when designing development solutions for schools aimed at
the improvement of students’ performance.

5. Recommendations for education policy makers and practitioners on
the application of the model, as well as the necessary preconditions for
successful use and implementation at national level have been developed.
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The following sections present the proposed theses for defence, along with
results and conclusions.

Theses put forward for defence

The complex data analysis model consists of the main categories
operationalised by systems theory in the context of education - students’
performance, teachers’ performance during the learning process and school
management actions. The elements of the main categories are influenced by
the context of the particular school.

The model describes the correlation between the practices of the school
management and the teaching team, which includes setting direction, instruc-
tional management, the organisation of the learning process and personnel
development. Students’ performance within the model depends not only
on the teaching team but also on the performance of the subject teacher in
the classroom in accordance with four categories: core activity, self-directed
learning I, self-directed learning II and productivity. The context at school level
is shaped by the socioeconomic status of the family.

Unlike the descriptive statistical analysis of student performance, which
reflects the current situation, the complex data analysis model allows school
management to effectively plan a development solution for improving students’
performance in relation to the factors that have the greatest impact on learning
outcomes: teachers’ performance in the classroom and school management
actions at school level. Having summarised the information after the valida-
tion of the model at the municipality level, the Author concludes that some of
the identified problems are systemic and specific to schools in a particular phase
of school development process.

Although schools have access to students’ performance data, including
the results of national examinations, to elaborate data-driven school
development solutions, it is necessary to group students’ performance data
according to certain criteria and compare it with the national average.

The current practice of schools analysing the results of national examina-
tions or school-level end-of-year tests by comparing overall percentage scores or
by using a 10-point scale average at school or class level provides only summa-
tive information on students’ performance.

Within the scope of the Doctoral Thesis, a framework of categories and
criteria for the analysis of students’ performance has been developed. The anal-
ysis of students’ performance at school level includes the following criteria:
students’ average performance and its difference from the national average in
grades 3, 6 and 9 in mathematics, Latvian language and grade 6 in physical
sciences; the trend in students’ average performance and its difference from
the national average in grades 3, 6 and 9 in mathematics, Latvian language and
grade 6 in natural sciences over a three-year period; the percentage of students

69



performing below the minimum and demonstrating high mathematical compe-
tence in grades 3, 6 and 9. The analysis of students’ performance at the class level
includes the following criteria: the difference in average classroom performance
compared to the highest average performing class; the difference in average
performance according to construct category compared to the national average;
the difference in average performance according to the level of cognitive perfor-
mance compared to the national average.

Students’ performance in the national examinations allows for analysis based
on defined criteria, and accounting for variations in the content, the difficulty
level and the level of cognitive performance of the test subjects. In the course
of the analysis, information is systematically organised at class, school and
municipal level, allowing each participant in the education system to work with
the necessary level of detail.

Differentiated school improvement solutions are based on the iden-
tification of significant correlations among the elements of the complex
data analysis model - student and teacher classroom performance, school
management actions and average student socioeconomic status.

Within the framework of the Doctoral Thesis, students’ performance
is analysed using data from national examinations in grades 3, 6 and 9, and
taking into account both content and cognitive performance level criteria.
Data consisted with the set aim on teachers’ average performance in key
competences and criteria are used. School management actions are analysed
according to the categories that have a stronger direct and indirect impact on
student performance: setting direction, instructional management, organisation
of the learning process and personnel development. The analysis also accounts
for the average socioeconomic index of students at school level and the school
development phase, which is determined by the difference between the average
student’s performance and the national average.

By using the results of the analysis in the Input-Process-Output system,
differentiated non-generic school development solutions are developed based
on the context, development phase and data of a particular school. School devel-
opment solutions are elaborated by analysing the correlations with teacher and
students’ performance and the actions of school management. By summarising
school development solutions within a single municipality, distinctive patterns
emerge and allow the municipalities to better target their school budgets. This
approach is particularly relevant in the context of legislative changes, given
the role of the founder in quality management.

Future research perspectives and directions

The research perspectives are already clear, as the University of Latvia
Interdisciplinary Centre for Educational Innovation and its partner SIA “Izglitibas
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sistémas” have started to implement the project “A Prototype IT Support System
For Providing Feedback to Improve Students’ Performance In Literacy
And Numeracy Skills Acquisition” of the European Regional Development
Fund (ERDF) Operational Programme “Growth and Employment” 1.1.1. with
the specific support aim “To increase the research and innovation capacity of
Latvian scientific institutions and their ability to attract external funding by
investing in human resources and infrastructure” within the framework of
1.1.1.1 “Practice-oriented research” measure. The project uses the theoretical
framework of the complex data analysis model, with the intended outcome
of creating a prototype for automated data analysis.

Future research perspectives are also confirmed by the support of the Latvian
Council of Science’s Fundamental and Applied Research Project “Establishing
Data-driven Solutions for School Development”. As a result of the research
project, an interdisciplinary team of researchers will develop: a research-based
data literacy framework for educational institutions; professional development
programmes for teachers, school management and assessment experts on data
and assessment competences; a research-based IT system requirements specifi-
cation for the development of data-driven digital solutions, including templates
for data analysis and communication.

An important direction for future development of the complex analysis
model is the introduction and adaptation of additional assessment tools, which
in the long term will allow for a wider range of subjects reflecting the overall
quality and academic optimism of personnel and school management.

Recommendations

The following table summarises the recommendations and their addressees.

Factor Addressee Recommendation
National Policy makers | Develop a balanced assessment framework at
examination national level with clear objectives, target audience
paper quality and data users

Introduce a research-based methodology (e.g., an
evidence-centred model) for the development of
national examinations

To increase teachers’ assessment competences, where
possible, by offering professional support

71



Factor

Addressee

Recommendation

Data literacy

Policy leaders,
University
academic personnel

To complement teachers” professional
development opportunities with data literacy
awareness, considering the increase in

the amount of data and its use in decision-
making

Evaluate the possibility of developing a data
literacy course to complement the teacher and
school management training programme to
enable the effective use of data in decision-
making and improvement design

Factor Addressee Recommendation
Research University Promote collaboration between researchers,
methodology academic personnel | education policy makers and school

management, increasing the exploitation and
transfer of research results into practice

Improve the comparability of educational
research results with current leading practice,
rather than with a control group where no
changes are taking place

The implementation
of the model

School
management

Municipality

Introduce the use of a complex data analysis
model to design school development
solutions, implement monitoring and evaluate
long-term impact

Promote the implementation of a complex
data analysis model at school and municipality
level for resource allocation and school
support planning
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