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ANOTACIJA

Karla Greitana promocijas darbs “Dabaszinatnu skolotaju profesionala piln-
veide prakses parmainam” izstradats izglitibas zinatneés, pieauguso pedagogijas
zinatnes apaks$nozaré Latvijas Universitates Starpnozaru izglitibas inovaciju cen-
tra Dr. paed. Daces Namsones vadiba laika posma no 2019. lidz 2023. gadam.

Promocijas darba mérkis ir izprast dabaszinatnu skolotaju prakses parmainu
célonus profesionalas pilnveides konteksta, izpétot kadas célonsakaribas nosaka
dabaszinatnu skolotaja maciSanas prakses parmainas un izstradajot un testéjot
atbilstosus dabaszinatnu skolotaju profesionalas pilnveides risinajumus.

Promocijas darba apjoms ir 119 lapaspuses lidz literatiiras sarakstam un
212 lapaspuses ar pielikumiem, 24 pielikumi, 18 attéli un 23 tabulas.

Pétijuma 1. dala ir konceptualizéta skolotaju profesionalas pilnveides prak-
ses parmainam un veikts literataras apskats par dabaszinatnu skolotaju profesio-
nalo pilnveidi prakses parmainam skolénu konceptualas izpratnes veicinaganas
konteksta. Pétijuma 1. dala konceptualizéta ari skolénu konceptuala izpratne
dabaszinatnés un maciSana $adas izpratnes veicinasanai.

Pétijuma 2. dala ir aprakstita dizaina balstita pétijuma metodologija, atspo-
guloti empiriska pétijuma rezultati par tris dizaina balstita pétijjuma cikliem
un ta ietvaros parbauditajam piepémumu kartém un veikta rezultatu analize
jeb diskusija, sasaistot empiriskaja pétijuma ieghtos rezultatus ar teorétiskam
atzinam.

Promocijas darba nobeiguma ir apkopoti galvenie secindjumi par dabaszi-
natnu skolotaju profesionalo pilnveidi prakses parmainam, ka ari izvirzitas tézes
aizstavésanai.

Atslégvardi: dabaszinatnu skolotaju profesionala pilnveide, prakses parmai-
nas, dizaina balstits pétijjums, pienémumu karte, skolénu konceptuala izpratne
dabaszinatnés
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IEVADS

Petama probléma un pétijuma nozimigums

Skolotaju sakotnéja izglitiba tikai daléji spéj sagatavot skolotajus arvien jau-
niem, kompleksiem izaicindgjumiem un parmainam, piedavajot konkrétaja bridi
labakos macibu priek$meta didaktikas risinajumus. Tomér izglitibas zinatnu
nepartraukta attistiba un aktualu empirisku pieradijumu iegiiSana par arvien
efektivakam skolotaja darbibam mijiedarbiba ar izglitibas politikas nostadnu
izmainam nosaka, ka skolotaju profesionalas kompetences pilnveidei (turpmak
teksta — skolotaju profesionala pilnveide) ir liela nozime skolotaja profesiona-
laja ikdiena - skolotaju profesionala pilnveide ir katras izglitibas sistémas (par
kuram pieejama informacija) neatpemama sastavdala (Kirsten, 2020).

Kop$ 21. gadsimta sakuma skolotaju profesionalas pilnveides dizaina,
isteno$ana un pétnieciba dominé pragmatiskas idejas — isteno tadu skolotaju
profesionalo pilnveidi, kura pozitivi ietekmétu skolénu maci$anas rezultatus
un lidz ar to panaktu skolotaju prakses parmainas (Asterhan & Lefstein, 2023;
Borko, 2004)

Katru gadu skolotaju profesionalaja pilnveidé tiek ieguldits daudz resursu
(Darling-Hammond et al., 2017), lidz ar to no skolotaju profesionalas piln-
veides finansétajiem (visbiezak skolu dibinataji, valsts, pasvaldibas) izskan
pieprasijums, lai skolotaju profesionalaja pilnveidé iegulditais tiktu izlietots
péc iespéjas efektivak (van Veen et al., 2011); izglitibas konteksta tas nozimé —
skolotaju profesionalajai pilnveidei japanak izmainas skolénu maciSanas sasnie-
gumos (McChesney & Aldridge, 2019). Tomér nav tieSas célonsakaribas starp
skolotaja iesaistiSanos profesionalaja pilnveidé un izmainam skolénu macibu
sasniegumos — vairaki autori $o célonsakaribu salidzina ar “melno kasti’, kura
eso$o elementu, notikumu un procesu skaits nav zinams (P. Kelly, 2006). Lidz
$im publicétie piedavajumi ka soli pirms izmainam skolénu rezultatos piedava
izmainas skolotaja maciSanas praksé, lidz ar to gan pétnieku, gan izglitibas
politikas veidotaju, gan profesionalas pilnveides istenotaju un finansétaju starpa
ar terminu “efektiva skolotaju profesionala pilnveide” tiek apziméta tada, kura
panak izmainas skolotdju maci$anas praksé vai skolénu macibu sasniegumos
(McChesney & Aldridge, 2018).

Atbildém uz jautajumiem, ka skolotaju profesionalaja pilnveidé panakt par-
mainas macisanas praksé un skolénu rezultatos, pédéjo divu desmitgazu laika
veltits ne mazums pétijumu, kuri visbiezak saistiti ar dazadiem eksperimentaliem
skolotaju profesionalas pilnveides risindjumiem. Pédéjas desmitgadés publicéti
vismaz astoni piedavajumi skolotaju prakses parmainu linearai konceptualizésa-
nai (McChesney & Aldridge, 2018), viens nelinears, savstarpéji saistits skolotaju
maciSanas prakses parmainu modelis (Clarke & Hollingsworth, 2002).



Lai arl skolotaju prakses parmainu modeli sniedz vértigu ieskatu skolotaju
prakses parmainu célonsakaribas, profesionalas pilnveides istenotajiem tie ta vai
citadi ir jaoperacionalizé lidz konkrétam skolotaju profesionalaja pilnveideé iste-
nojamam darbibam (van Driel et al., 2012). Pédéjas desmitgadés veikti daudzi
pétijumi un pétijjumu parskati, kuros $ada konceptualizacija veikta un apkopotas
pazimes, kuras raksturo skolotaju profesionalo pilnveidi, kura panak maciSanas
prakses parmainas (McChesney & Aldridge, 2018). Sadu pétijumu parskatu
popularitati pamato pragmatiska izglitibas politikas pieeja skolotaju profesiona-
lajai pilnveidei - skolotaju profesionalaja pilnveidé tiek ieguldits daudz resursu,
lidz ar to tie jaizlieto efektivi - ta, lai profesionala pilnveide rezultétos ne tikai
skolotaju apmierinatiba vai jaunas zinasanas (Jayaram et al., 2012). Tomér arvien
tiek publicéts ievérojams pétijumu skaits, kuros skolotaju profesionala pilnveide
organizéta, ievérojot efektivas skolotaju profesionalas pilnveides pazimes, bet
nesasniedz izvirzito rezultatu — vismaz izmainas skolotaju macisanas praksé.

Latvija skolotaju formalo profesionalo pilnveidi regulé Ministru kabineta
noteikumi Nr. 569, kuri nosaka to, ka skolotadjam tris gadu laika japiedalas
profesionalaja pilnveidé vismaz 36 stundu apmeéra; dalibu profesionalaja piln-
veidé skolotajs plano kopa ar skolas vadibu; profesionalo pilnveidi var istenot
pasvaldibas un valsts dibinatas izglitibas iestades (ka ari citas iestades), kuras
dibinatas ar attiecigu mérki, pedagogu nevalstiskas organizacijas, skolotaju pro-
fesionalas pilnveides programmu ieprieks saskanojot ar Valsts izglitibas satura
centru (VISC). Nav normativu kritériju, ka skolotaju profesionalas pilnveides
programmas jaisteno; tapat netiek reguléts tas, ar ko obligato 36 stundu apméra
skolotajam, kur§ macas, janodarbojas.

Pédéjas desmitgadés Latvija veikti vairaki pétijumi, kuru uzmanibas centra
ir bijusi skolotaju profesionala pilnveide. Visai plasi apskatita pirmsskolas skolo-
taju profesionala pilnveide, priek$noteikumi un $keérsli tas efektivai istenosanai
(Serova, 2017; Skestere, 2020). Plasi pétita ari skolas vadibas loma skolotaju
profesionalaja pilnveidé (Everte, 2020; Kagane, 2009; Kanajeva-Salna, 2022;
Koka, 2020), ka ari konkrétu priek§metu skolotaju profesionalas pilnveides
izaicinajumi (biologija — Vasilevska, 2013; kimija — Volkinsteine, 2018; sves-
valodas - Andrejeva, 2010; Mazure, 2017; Rusecka, 2018). Latvijas konteksta
analizétas ari vairakas skolotaju profesionalas pilnveides formas un to ievie$ana
(masveida atvértie tieSsaistes kursi — Tihomirova, 2023; maci$anas grupas -
Gavare, 2022; supervizija — Ergle, 2015; projekti — Dzene, 2010). Aprakstiti ari
konkrétu skolotaju profesionalas pilnveides programmu dizaina procesi (Bieza,
2020), ka ari pétitas tadas inovativas témas ka skolotaju vajadzibas balstita sko-
lotaju profesionala pilnveide (Bajarune, 2022) un efektiva skolotaju profesionala
pilnveide (Briksis, 2018). Tomeér lidz $im nav veikts visaptvero$s pétijums, kur$
skaidrotu skolotaju prakses parmainu célonsakaribas un tajas iesaistitos, izman-
totas profesionalas pilnveides formas un pieejas formala skolotaju profesionalaja
pilnveideé.



Dabaszinatpu skolotaju profesionalas pilnveides kontekstu §1 pétijuma
ietvaros nosaka strauja sabiedribas vajadzibu maina gan Latvija, gan pasaulé -
pédéjo divu desmitgazu laika sabiedribas vajadzibas mainas straujak neka
jebkad ieprieks, lidz ar to logiskas ir arl parmainas izglitibas sistéma: prasibas
péc skolénu zinaganam, prasmém un attieksmém izglitibas posmu noslégu-
mos mainas, lidz ar to logiskas ir prasibas péc izmainam skolotaju istenotaja
maci$ana. So mainigo pieprasijumu spilgti ilustré ari nepartrauktas izglitibas
meérku, standartu un macibu programmu izmainas (Fadels & Bialika, 2017).
21. gadsimta otras desmitgades sakuma Latvijas skolotaju (t. sk. dabaszinatnu
skolotaju) profesionalo pilnveidi var raksturot ka atbildi izglitiba sistéma
notiekosajam reformam (Lielvards, 2023). Galvenas izmainas Latvijas izgliti-
bas sistéma saistamas ar kompetenci ka maciSanas gala rezultatu, macisanos
iedzilinaties un caurviju prasmém. Pédéjas desmitgades laika izglitibas satura
un pieejas reformas notiek gan Latvija, gan citas Ekonomiskas sadarbibas un
attistibas organizacijas (OECD) valstis (Nieveen & Plomp, 2018). Izglitibas
politikas noteikto parmainu ievie$anas centra ir skolotajs - tiesi izmainas sko-
lotaja macisanas pieeja ir prieksnosacijums tadam izmainam skolénu darbibas,
kuras lautu skolénam sasniegt izglitibas satura izmainam atbilsto$us macisanas
meérkus (Yun, 2007). Skolotaju profesionala pilnveide tiek uztverts ka viens no
galvenajiem veidiem, ka skolotaju macisanas praksé ieviest izglitibas satura un
pieejas reformas (Valsts izglitibas satura centrs, 2017).

Iepriekséjas rindkopas ilustré to, ka no skolotaja (t. sk. dabaszinatnu skolo-
taja) tiek prasitas plasas prakses parmainas, tomér visaptverosa skolotaja prakses
parmainu pétnieciba (pret izglitibas reformu pamatnostadném) prasa milzigu
resursu apjomu, lidz ar to promocijas darba ietvaros dabaszinatnu skolotaju pro-
fesionalas pilnveides konteksts tiek ierobezots lidz dabaszinatnu skolotaju profe-
sionalajai pilnveidei, kura panaktu tadas prakses parmainas, kuras pozitivi ietek-
métu skolénu macisanos iedzilinoties (konceptuilas izpratnes veidosanos). Sadu
konteksta sa$aurinajumu nosaka starptautisko salidzinoso izglitibas pétijumu
rezultati, kuri Latvijas piecpadsmitgadigo skolénu dabaszinatnu kompetenci
raksturo ka viduvéju (Eurydice, 2011); skolénu skaits ar augstu un Joti augstu
kompetenci ir krietni mazak neka OECD valstu grupa vidéji (3,8% Latvija; 6,7%
OECD), tomér Latvijas skolénu rezultatu izkliede ir mazaka starp OECD valstim
(Kangro & Kiselova, 2019). Sie fakti apstiprina Latvijas dabaszinatnu skolotaju
maci$anas praksé novéroto pieeju visiem skoléniem attistit pamatprasmes un
pamatzinasanas (macibu nodarbiba notiek galvenokart reproduktiva limeni),
tadeéjadi virzot visus skolénus uz sekmigiem macibu sasniegumiem (Izglitibas
pétniecibas institats, 2019), tomér $adas tendences atstaj novarta visu skolénu
virzi$anos uz iedzilinaganos macibu satura, ka ari skolénus, kuriem ir potencials
sasniegt augstu sniegumu un iedzilinaties. Latvijas dabaszinatnu skolotaji iden-
tificé ari vajadzibu péc metodiska atbalsta, piemériem un informacijas, ka virzit
skolénu macisanos dabaszinatnés uz iedzilinasanos (Lielvards, 2023).



Konstruktivisms ka pieeja skoléna maci$anas procesam, kura notiek iedzili-
nasanas, dabaszinatnu priek$metu macibu nodarbibas ienak pamazam (Dudareva
et al., 2019). Sie novérojami signalizé par nepieciesamibu izstradat tadus dabas-
zinatnu skolotaju profesionalas pilnveides risinajumus, kuri panaktu parmainas
skolotaju macisanas praksé. Darba autors projekta “Kompetencu pieeja macibu
saturd” jetvaros ir piedaljjies pamatskolas un vidusskolas macibu programmu
paraugu un macibu lidzeklu izstradé kimija, ka ari profesionalas pilnveides
programmu plano$ana un isteno$ana Latvijas Universitates Starpnozaru izgli-
tibas inovaciju centra (LU SIIC). Vadoties péc pieaugu$o maci$anas teorijam,
izmainas skolotaja maci$anas praksé noteikti ir saistamas ar skolotaja maci$anas
vajadzibam, tomeér, ka tiesi skolotaju profesionala pilnveide un tas istenosana
savieno skolotaja vajadzibas ar parmainam skolotaja maciSanas praksé, ir maz
pétits un biezi vien ari neprognozéjams process. Iepriek$minétais lauj formulét
pétijuma problému: nepieciesams konceptualizét procesu, ka Latvijas dabas-
zinatnu skolotaji, piedaloties profesionalaja pilnveidé, nonak lidz tadam
maciSanas prakses parmainam, kuras veicina skolénu konceptualu izpratni,
lai raditu praktiskus skolotaju profesionalas pilnveides risinajumus dabaszi-
natnu skolotaju maciSanas prakses parmainam.

Pétijuma zinatniska novitate

Pétijuma zinatnisko novitati raksturo dabaszinatnu skolotaju maciSanas
prakses parmainu procesa profesionalaja pilnveidé konceptualizacija, t. sk.
dabaszinatnu skolotaju prakses parmainu priek$nosacijumu un to veicinataju

pieradiSana; skolotaju profesionalas pilnveides vajadzibu ka macisanas prakses
priek$nosacijumu veicinataja saisti$ana ar skolotaja motivacijas parmainam.

Petijuma praktiska novitate

Pétijuma praktisko nozimi raksturo dabaszinatnu skolotaju profesionalas
pilnveides risindjumu (konceptuala ietvara, profesionalas pilnveides modela un
programmu) izstrade, izméginasana un praktiska iespéja izmantot dabaszinatnu
skolotaju prakses parmainu veicinasanai, ka ari ieteikumi profesionalas pilnvei-
des istenotajiem un ricibpolitikas veidotajiem, lai veidotu un izvértétu efektivus
dabaszinatnu skolotaju profesionalas pilnveides risinajumus.

Aizstavesanai izvirzitas tézes
1. Priek$nosacijumi, lai dabaszinatnu skolotaju macisanas praksé profesionalas

pilnveides ietvaros notiktu parmainas: 1) redzéjuma’ paplasinasana, 2) mo-
tivacijas parmainas, 3) prasmju pilnveide, 4) praktizésanas, sanemot atbalstu

' Ar redz&umu $i pétijuma ietvaros tiek saprasts skolotaja zinasanu, uzskatu, pienémumu,
gaidu un nakotnes prognozu kopums par dabaszinatnu macisanu.



parmainu ievie$anai; lai notiktu prakses parmainas skolotajs profesionalas
pilnveides ietvaros macas mijiedarbiba ar profesionalas pilnveides istenotaju
un citiem skolotajiem.

Skolotaja redzéjuma paplasinasanu veicina labas prakses modeléSana un
skolotaju, kuri macas, savstarpéjais atbalsts; skolotaja prasmju pilnveidi vei-
cina labas prakses modelésana, atbalsts un iedro$inajums no profesionalas
pilnveides istenotaja un atgriezeniska saite; motivacijas parmainas veicina
skolotaju savstarpéjais atbalsts, profesionalas pilnveides atbilstiba skolotaja
profesionalas pilnveides vajadzibam un vieno$anas par sasniedzamajiem
meérkiem; savukart atbalstu parmainu ievie$anai veicina skolotaja pasnoveér-
téjuma iespéjas un sava darba planosana.

Konceptualo dabaszinatnu skolotaju maci$anas prakses parmainu ietvaru
operacionalizé profesionalas pilnveides isteno$anas modelis, kur$ kombiné
labas prakses modeléSanas darbnicas ar ricibpétijumu vai macibu stundu
izpéti. Skolotaja macisanas prakses parmainas profesionalaja pilnveidé, kura
radita atbilsto$i $adam profesionalas pilnveides isteno$anas modelim, veicina:
vieno$anas par profesionalas pilnveides mérkiem un skolotaja profesionalas
pilnveides vajadzibam atbilsto$u tému izvéle pirms profesionalas pilnveides
uzsaks$anas; labas prakses modelésana, ka ari atbalsts un iedro$inajums
darbnicu laika; sava darba plano$ana, pasnovértéjums, atgriezeniska saite
un savstarpéjais skolotaju atbalsts ricibpétijuma vai macibu stundu izpétes
laika. Skérli skolotaju macisanas prakses parmainam $ada profesionalaja
pilnveidé ir ieviesto parmainu neatbilsto$a adapté$ana un prasmju, kuras
nepiecieSamas pilnvértigai iesaistei profesionalaja pilnveidé, trikums.



PETNIECISKAS KATEGORIJAS

Pétijuma konteksts: vidéjas un pamatizglitibas dabaszinatnu skolotaju pro-
fesionala pilnveide izglitibas reformas norises laika, attistot skolénu konceptualo
izpratni.

Peétijuma merkis: izstradat konceptualu profesionalas pilnveides ietvaru un
praktiskus risindjumus izmainu panaksanai dabaszinatnu skolotaju maciSanas
praksé, kuras sekmétu skolénu konceptualas izpratnes veidosanos.

Pétijuma objekts: skolotaju profesionala pilnveide.

Pétijjuma priekSmets: dabaszinatnu skolotaju prakses parmainas profesio-
nalas pilnveides ietvaros.

Pétijuma jautajumi

1. Ka izveidot konceptualu profesionalas pilnveides ietvaru, lai panaktu
parmainas dabaszinatnu skolotaju macisanas prakse?

Konceptuala ietvara izveido$ana nepiecie$ama, lai definétu visaptverosus
parmainu procesa posmus, Kategorijas, kritérijus un principus profesionalas
pilnveides risinajumu izstradei, kuri saistitu skolotaja maciSanas prakses par-
mainu norisi ar pieauguso macisanas teorijam un skolotaju macisanos profesio-
nalas pilnveides ietvaros, ka ari lai konceptualizétu pétijjuma paradigmu.

2. Ka operacionalizét ietvaru dabaszinatnu skolotaju prakses parmainu
panaksanai, lai izveidotu praktiskus risinajumus dabaszinatnu skolotaju
profesionalajai pilnveidei, kura panak skolotdju macisanas prakses par-
mainas skolénu konceptualas izpratnes attistibai?

Konceptuala ietvara operacionalizacija nepiecieSama, lai konceptualas un
teorétiskas atzinas parveidotu praktiski izmantojamos risinajumos, nezaudéjot
konceptualos principus, ka skolotaju macisanas praksé panakt parmainas.

3. Ka ieviest praktiskus dabaszinatnu skolotaju profesionalas pilnveides
risindjumus, lai panaktu parmainas skolotaju maci$anas praksé un attis-
titu skolénu konceptualo izpratni?

Profesionalas pilnveides ievie$anas procesa izpéte nepiecie$ama, lai spriestu
par skolotaja maci$anas prakses parmainu $kérsliem un virzitajiem, ka ari lai
gitu visaptverosu prieksstatu par pétijuma konteksta ietekmi uz skolotaja maci-
$anas prakses parmainu procesu.

Uzdevumi

1. Analizét teorétisko literatiru par skolotaju profesionalas pilnveides, t. sk.
efektivas skolotaju profesionalas pilnveides, skolotaju maciSanas prakses
parmainu un skolénu konceptualas izpratnes jédzieniem.
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2. Formulét sakotnéjo konceptualo ietvaru, ka panakt parmainas dabaszinatnu
skolotaju maci$anas praksé profesionalas pilnveides ietvaros.

3. Operacionalizét konceptualo ietvaru, radot dabaszinatnu skolotaju pro-
fesionalas pilnveides modeli maciSanas prakses parmainam un modelim
atbilsto$as dabaszinatnu skolotaju profesionalas pilnveides programmas.

4. Istenot raditas dabaszinatnu skolotaju profesionalas pilnveides programmas
un iegat empiriskus pieradijumus par dabaszinatnu skolotaju macisanas
prakses parmainam un to céloniem no dabaszinatnu skolotaju un profesio-
nalas pilnveides istenotaju perspektivam, analizéjot aptauju un fokusgrupu
diskusiju rezultatus, skolotaju macisanas prakses artefaktus.

5. Apkopot pétijuma rezultatus, izveidot konceptuala ietvara gala versijas par
dabaszinatnu skolotaju maciSanas prakses parmainu panak$anu profesiona-
laja pilnveidé, profesionalas pilnveides isteno$anas modeli un dabaszinatnu
skolotaju profesionalas pilnveides programmu un izstradat ieteikumus efek-
tivai dabaszinatnu skolotaju profesionalajai pilnveidei, kura panak izmainas
dabaszinatnu skolotaju macisanas praksé.

Pétijuma teorétiskie un metodologiskie pamati

Dabaszinatpu skolotaja maciSanas pétijjuma ietvaros tiek apskatita no
konstruktivisma paradigmas, izmantojot transformativas maci$anas teoriju
(Mezirow, 1997). Skolotaja maci$anas prakses parmainu process tiek apskatits
péc savstarpéji saistita profesionalas izaugsmes modela (Clarke & Hollingsworth,
2002). Skoléna konceptualas izpratnes veido$anas tiek apskatita, izmantojot
konceptualo parmainu teoriju (Ozdemir & Clark, 2007). Motivacija un tas par-
mainas pétjjuma ietvaros tiek apskatita, izmantojot Raeina un Deci formuléto
pasnoteiksanas teoriju (Deci & Ryan, 2015).

Pétijums veidots no profesionalas pilnveides istenotaja perspektivas, pama-
tojoties uz dizaina balstita pétijuma (angl. design-based research) metodologiju,
izzinot atbildes uz pétamajiem jautajumiem un veidojot piepémumu karti (angl.
conjecture map) (Sandoval, 2013), kura tris pétijuma ciklos tiek testéta, izvértéta
un uzlabota, lai sniegtu péc iespéjas precizaku atbildi uz izvirzitajiem pétijuma
jautajumiem (1. attéls).
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(angl. conjecture
map)

Dabaszinatnu skolotaju
profesionalas pilnveides
Istenosanas modelis

Tiek istenota un
ieviesta ka_

Dabaszinatnu skolotaju
profesionalas pilnveides

ek iegati empiriski

pieradijumi, lai programma
parraditu
PJ1. Ka izveidot konceptualu profesionalas pilnveides ietvaru, lai panaktu parmai inatnu skolotdju maci: praksg?
PJ2. Ka i izét ietvaru inaf skolotaju prakses parmainu panakSanai, lai izveidotu praktiskus risindjumus dabaszinatnu skolotaju
profesionalajai pilnveidei, kura panak skolotaju maci: prakses parmainas skoleénu alas izpratnes attistibai?
PJ3. Ka ieviest it inatpu skolotaju ionalas pil i isinaji lai panaktu parmainas skolotdju mac: praksé un atfistitu skolénu
konceptualo izpratni?

—

. attels. Pétijjuma dizains

Teorétiskas analizes metodes:

o  zinatniskas literatras un avotu analize, lai apzinatu idejas par izpétes
objektu un prieksmetu;

«  zinatniskas literataras analize, lai izveidotu skolotajam vélamas prakses
aprakstu par skolénu konceptualas izpratnes veidosanu;

o dokumentu analize, lai noskaidrotu konceptualas izpratnes formuléju-
mu kompetencés balstita macibu satura;

o metodiskas literatiras un macibu lidzeklu analize, lai izstradatu
profesionalas pilnveides programmu saturu skolotajiem par skolénu
konceptualas izpratnes veido$anu.

Empirisko datu ieguves metodes

1. tabula. Empirisko datu ieguves metodes

Datu avots Skolotji %’rofes1f).1‘1alas pilnveides
istenotaji
Strukturétas fokusgrupu
Datu Kvalitativs diskusijas it.rﬁktl.llretas fokusgrupu
ieguves Solots . ok iskusijas
metodes olotaju prakses artefakti
Kvantitativas Aptaujas [-]
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Empirisko datu analizes metodes

Kvantitativas: datu analizes statistiskas metodes, lai noteiktu 1) galvenas
tendences raditajus, standartnovirzi, dispersiju un frekvenc¢u sadalijumu; 2) datu
ticamibu, izmantojot Kronbaha alfas testu; 3) Pirsona korelacijas starp aptaujas
jautajumu atbildém.

Kvalitativas: hibrida kvalitativa satura analize (induktiva un deduktiva).

Kvantitativo datu apstrade tika veikta, izmantojot JASP v0.16 datu apstra-
des programmatiru. Kvalitativo datu apstrade veikta, izmantojot Dedoose
v20200818 datu apstrades programmattiru.

Pétijuma dalibnieki

Pirmaja pétijuma cikla:

65 pamatskolas un vidusskolas dabaszinatnu priek$metu skolotaji; Cetri
profesionalas pilnveides istenotaji (nodarbibu vaditaji — eksperti).

Otraja pétijuma cikla:

47 dazadu skolu pamatskolas un vidusskolas dabaszinatnu priek$metu sko-
lotaji; pieci profesionalas pilnveides istenotaji (nodarbibu vaditaji — eksperti).

TreSaja petijuma cikla:

56 dazadu skolu pamatskolas un vidusskolas dabaszinatnu priekSmetu sko-
lotaji; pieci profesionalas pilnveides istenotaji (nodarbibu vaditaji — eksperti).

Publikacijas saistiba ar pétijuma rezultatiem
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1. SKOLOTAJU PROFESIONALA PILNVEIDE
PRAKSES PARMAINU PANAKSANAI

21. gadsimta otraja desmitgadé profesionala pilnveide ir neiztrikstosa
skolotaja profesionalas ikdienas sastavdala. Skolotaju profesionalo pilnveidi
var definét ka strukturétu un vaditu skolotaja macisanos, kuras meérkis ir
skolotaja zinasanu, prasmju un attieksmju maina, lai pozitivi ietekmétu
skolénu sniegumu. Skolotaju profesionala pilnveide var notikt individuali vai
sadarbojoties ar citiem skolotajiem.

Pieauguso, t. sk. skolotaju, macisanos skaidro vairakas maciSanas teorijas:
andragogija, transformativa maciSanas, ekspansiva maci$anas u. c. (Merriam,
2001). PieaugusSo maciSanas teorijas balstas tézé, ka pieaugusie macas perso-
nisko vajadzibu motivéti, tomér katra no maci$anas teorijam procesu, ka pieau-
gusais konstrué izpratni, apglst prasmes, maina parliecibas, apraksta atskirigi.
Transformativa maci$anas balstas atzina, ka maci$anas nav zinasanu nodosana,
bet gan personigas atskaites sistémas transformacija. Persona macoties konstrué,
izvérté un parskata savus ieradumus un viedoklus. Transformativa maci$anas
ietver kognitivo konfliktu starp eso$ajiem un jaunajiem ieradumiem un veicina
jaunu atskaites sistému veidosanos. Sadas macisanas rezultata cilvéks izprot sevi,
rada jaunas zina$anas un transformé savu ricibu un uzvedibu (Mezirow, 1991).

No profesionalas pilnveides organizatora skatpunkta kritiski svarigi atzi-
nas par pieaugu$o maci$anos un skolotaju profesionalas pilnveides aktivitasu
jégu un mijiedarbibu translét konkrétos un pieradijumos balstitos kritérijos,
kuri aprakstitu efektivas skolotaju profesionalas pilnveides norises pazimes
(Darling-Hammond et al., 2017). Pédéjo 20 gadu laika $adas pazimes ir tikusas
gan parformulétas, gan arl mainijies to skaits. 2018. gada formulétais skolotaju
profesionalas pilnveides pétnieku konsensuss izce] septinas efektivas skolotaju
profesionalas pilnveides pazimes: fokusu uz aktudlo macibu saturu, aktivu
macis$anos, sadarbibu, ilgterminu, labas prakses modelésanu, atgriezenisko saiti
un refleksiju, eksperta atbalstu un mentordarbibu (Darling-Hammond et al.,
2017). Ne visas profesionalas pilnveides programmas, kuras ir izstradatas un
tiek realizétas, balstoties uz minétajiem kritérijiem, panak izmainas skolotaja
praksé. Kritiski svariga ir skolotaja profesionalas pilnveides ieklausanas skolas
ka maci$anas organizacijas ikdienas procesos un profesionalaja pilnveidé apgato
inovaciju ievieSana (Postholm, 2018). Pédéjos gados istenotie pétijumi iezimé
jaunu virzienu skolotaju profesionalas pilnveides pétnieciba - kvantitativu célo-
nsakaribu meklésanu starp konkrétajam profesionalaja pilnveidé notikusajam
darbibam un profesionalas pilnveides rezultatiem. Simsa un kolégu identificétie
profesionalas pilnveides mehanismi apraksta 13 $adas darbibas (Sims et al.,
2023).
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Tapat pédéjo desmitgazu laika dabaszinatnu skolotaju profesionalaja piln-
veidé novérojama virziba no profesionalas pilnveides ka lekcijas tipa aktivitasu
kopuma uz maciSanos ilgtermina (vairak neka viena macibu gada ietvaros)
nelielas skolotaju sadarbibas grupas, veicot kolektivu macibu stundu izpéti
(Miller & Kastens, 2018). Par minéto virzibu liecina ari dabaszinatnu skolotaju
profesionalaja pilnveidé nereti novérojami risinajumi, kuros lekcijas tipa formas
mijas ar individualu skolotaja mentorésanu, kolektivu macibu stundu izpéti un
efektivas prakses modelésanu, skolotajam iejutoties skoléna loma (Stadler &
Jorde, 2012).
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2. SKOLENU KONCEPTUALAS IZPRATNES
VEIDOSANA, APGUSTOT DABASZINATNES

Dabaszinatnu didaktika pastav vairaki skatijjumi par to, kas ir konceptuala
izpratne, tomér tos visus vieno kopéja téze — konceptuala izpratne par dabas-
zinatném ir novérojama tad, ja individs demonstré zinasanas par dabaszinatnu
lielajam idejam, kopsakaribam un pamatprincipiem, izmantojot augsta limena
kognitivas prasmes (pieméram, skaidrojuma konstruésana, argumenté$ana,
modelésana) (Holme et al., 2015).

Konceptualas izpratnes veidosanos apskata no konstruktivisma perspek-
tivas. Pédéjo desmitgazu laika ir piedavatas vairakas teorijas, kas apraksta So
procesu. Fundamentali §is teorijas atskiras péc ta, ka notiek individa priek$statu
parmainas — vai sakotnéjie prieksstati tiek nostaditi konflikta; vai sakotnéjie
prieksstati tiek uzskatiti par primitiviem vai daléji pareiziem un macoties tiek
attistiti (Singer et al., 2012). Dabaszinatnu skolotaju praksé operacionalizéjot
konceptualas izpratnes veido$anas teorijas izveidotas konkrétakas $o teoriju
izpausmes - skolotaja stratégijas konceptualas izpratnes veidosanai (Konicek-
Moran & Keeley, 2015).

Dabaszinatnu stundas, kuras notiek pieradijumos balstitu metoZzu izmanto-
$ana skoléna konceptualas veido$anai, novérotas salidzinosi reti (Dudareva et al.,
2019). Sadas macibu stundas raksturo skoléna kognitivas (prieksstatu un prieks-
zina$anu pausana, zinatniskas valodas apguve un lieto$ana, eksperimentésana,
modelé$ana, atgriezeniskas saites snieg$ana un izmanto$ana) un metakognitivas
darbibas, kuras mérktiecigi inicigjis skolotajs. (Holman & Yeomans, 2021). Lai
veidotu skoléna konceptualu izpratni, dabaszinatnu skolotajs $is darbibas plano,
ieklauj stundas plana un atbilstosi isteno - stunda katram skolénam tiek sniegta
iespéja $adas darbibas veikt (Stern et al., 2017).
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3. KONCEPTUALS PROFESIONALAS PILNVEIDES
IETVARS DABASZINATNU SKOLOTAJU MACISANAS
PRAKSES PARMAINU PANAKSANAI

Lietojot dizaina balstita pétijuma un pienémumu karté$anas metodologiju
prieksrocibas - savstarpéji saistitu gan praktiski lietojumu maci$anas risina-
jumu, gan teorétisku atzinu radiSanu -, ieprieks aprakstita, empiriski pieradita
pienémumu kartes gala versija tika izmantota, lai atbildétu uz izvirzitajiem
pétamajiem jautadjumiem un raditu konceptualu ietvaru parmainu panaksanai
dabaszinatnu skolotaju prakse, dabaszinatnu skolotaju profesionalas pilnveides
isteno$anas modeli un konkrétas dabaszinatnu skolotaju profesionalas pilnvei-
des programmas.

Konceptualais ietvars izveidots, parbaudot Simsa un kolégu (2021) izteikto
hipotézi par redzéjuma paplasinasanas, prasmju pilnveides, motivacijas par-
mainam un atbalstu parmainu ievie$anai (2. attéla oranzais aplis) ka Cetriem
priek$nosacjjumiem skolotagju maci$anas prakses parmainam (parbaudot
sakotnéji formuléto pienémumu karti). Simsa un kolégu hipotéze papildinata
ar priek$nosacijumu virzitajiem jeb darbibam, kuras profesionalas pilnveides
ietvaros lieto, lai istenotu priek$nosacijumus (2. attéla dzeltenais aplis), ka ari
papildinata ar profesionalaja pilnveidé iesaistitajiem, atbilstosi to atbildibai par
priek$nosacijumu virzitajiem (2. attéla zilais aplis).

soupal
B SI5[2QIY

Ilzmainas

macisana

swnleup

Skolas vadibas komanda

2. attéls. Konceptuals dabaszinatnu skolotaju profesionalas pilnveides prakses parmainam ietvars
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Konceptuala ietvara izveide visa pétijjuma gaita tika Istenota ka pienémumu
kartes parformulésana, tomér konceptualais ietvars no pienémumu kartes atski-
ras ar profesionalaja pilnveidé iesaistito (skolotaji, skolas vadibas komanda, pro-
fesionalas pilnveides istenotaji) un viniem vélamo raksturigo darbibu nemsanu
véra. Maci$anas risinajuma iesaistito nenemsana véra ir viens no pienémumu
kartésanas metodologijas trikumiem. Sis trikums bitiski ierobezo profesio-
nalas pilnveides isteno$anas modela izveidi, seviski skola balstitu profesionalas
pilnveides risindgjumu gadijuma, jo lidztekus skolotajam, kur§ macas (izglitoja-
majam), un profesionalas pilnveides istenotajam (izglitotajam) nozimigu lomu
maci$anas prakses priek$nosacljumu veicinataju Istenosana pilda ari skolas
vadibas komandas parstaviji. Si bitiska nianse — skolas vadibas komandas par-
stavju loma, kas tika konstatéta pirmaja pétijjumu cikla, - tiesi neatspogulojas
pienémumu karté, bet tika nemta véra konceptuala ietvara un profesionalas
pilnveides Istenosanas modela izveidosana. Salidzinot ar gala versiju (2. attéls),
pétijuma gaita konceptualais ietvars butiski nemainijas, lielakas izmainas bija
maci$anas prakses parmainu priek$nosacijumu veicinataju formulésana, kas
saskanéja ar iegitajiem empiriskajiem pieradijumiem tris pétijumu ciklos un
dizaina pienémuma parbaudi un parformulé$anu pétijjuma gaita.

Galiga piepémumu karte

Izveidotais ietvars un pargjie pétijuma raditie risindjumi balstas pienému
karte, kura veidota péc Sandovala piedavatas metodologijas. Tris pétjjumu ciklos
izveidota pienémumu karte (3. attéls) ietver teorétisko (kadi ir planota iznakuma
priek$noteikumi) un dizaina piepémumu (kadi ir iznakumam nepiecie$amo
priek$noteikumu veicinataji). Saistibas starp pienémumu kartes elementiem
apstiprina gan kvalitativi, gan kvantitativi iegatie dati.

PriekSnosacijumi [ Iznakums ]
Efektivas
profesionalas
pilnveides =
principi un Redz&juma
mehanismi paplasinasana
(Sims et al.,
2021)
Savstarpéji \
iy Rikiun material plotieca - "
e el Labs prakses modelézana parmainas MECISfHES_pra es
izaugsmes parmainas
(8::2'; Daffbnieku struktaras
Hollingsworth, Atbalsts un iedroinajums o
\ 2002) ) Savstarpéjais (socialais) atbalsts Prasmju pilnveide
" profesionalas Atbilstiba profesionalas pilnveides vajadzibam
pilnveides
vajadzibas )}
(Grant, 2002) Vienosanas par mérkiem Atbalsts parmainu
Transformativas Atgriezeniska saite / ievieSanai praksé
macisanas Pasnovértéjums /
(Mezti::v“alw 8) Sava darba planosana

3. attéls. Galiga promocijas darba ietvaros formuléta pienémumu karte
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Dabaszinatnu skolotaju profesionalas pilnveides 1stenoSanas
modelis

Teprieks aprakstitais ietvars operacionalizéts, saistot skolotaju profesionalas
pilnveides formas ar konceptualaja ietvara aprakstitajiem prakses parmainu
priek$nosacljumu veicinatajiem un profesionalaja pilnveidé iesaistitajiem.
Skolotaju profesionalas pilnveides isteno$anas modelis (4. attéls) apraksta
secibu, kada prakses parmainu priek§nosacijumu veicinataji ir istenojami, un
profesionalaja pilnveidé iesaistitos, kuru mijiedarbiba tie ir Istenojami.

@ Atbalsts un
iedro3inajums
[

Savstarpéjs skolotaju
atbalsts

@ Labas prakses
modelédana, 3

Atgriezenigka

saite ertéj NepiecieSamais
£ . sniegums

]

Otra labas prakses modelé3anas darbnicas faze
‘Atbilstibas skolotaja
vajadzibam

A ivertetana
Pirma macibu stundu izpétes vai

\ ricibpétijuma faze

Sava darba
plano3ana

Atbalsts un

Atgriezeniskda «——
iedro3inajums

saite

A

@ skolas vadibas komandas parstavis @‘

@ Profesionalas pilnveides istenotajs

O skolotajs

4. attéls. Dabaszinatnu skolotaju profesionalas pilnveides istenosanas modelis

Dabaszinatnu skolotaju profesionalas pilnveides Tstenosanas
modela dizains

Tapat ka konceptualais ietvars ari profesionalas pilnveides isteno$anas
modelis pétijuma gaitad ticis pakapeniski attistits. Lidzigi ka konceptualais
ietvars ari sakotnéjais profesionalas pilnveides Istenosanas modelis nenéma véra
profesionalaja pilnveidé iesaistitos, tapat pakapeniski profesionalaja pilnveidé
iesaistitie tika saistiti ar tiem atbilstoSajiem prakses parmainu veicinatajiem,
otraja un tre$aja pétijuma cikla modelis tik papildinats ar jaunu darbibu - profe-
sionalas pilnveides atbilstibu skolotaja vajadzibam, tika noteikta tas vieta profe-
sionalas pilnveides istenosanas modeli un atbildigie par profesionalas pilnveides
atbilstibas skolotaja vajadzibam. Dati modela nepartrauktajai attistiSanai tika
iegati ikménes$a diskusijas, kuras pétnieki un profesionalas pilnveides isteno-
taji reflektéja par profesionalaja pilnveidé notikuso, identificétajiem $kérsliem,
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izaicinajumiem un atzinam; tapat tika pemti véra dalibnieku aptauju, ka ari
dalibnieku un profesionalas pilnveides istenotaju fokusgrupu diskusijas iegatie
dati.

Dabaszinatnu skolotaju profesionalas pilnveides Tstenosanas
modela ievieSanas nosacijumi

Izveidota profesionalas pilnveides isteno$anas modela ievie$anas nosacijumi
liela méra tika formuléti ikménesa pétnieku un profesionalas pilnveides iste-
notaju diskusijas, kuras cikliski pétnieki piedavaja, balstoties uz profesionalas
pilnveides istenotaju atgriezenisko saiti, parskatitas profesionalas pilnveides
isteno$anas modela versijas, ka ari modela isteno$anas nosacijumus. Galigais
profesionalas pilnveides isteno$anas modelis un $ada modela isteno$anas nosa-
cijumi tika formuléti tresa pétijumu cikla beigas.

Pirmais solis, ievie$ot izveidoto profesionalas pilnveides modeli, ir vienosa-
nas starp skolotaju, skolas vadibas komandas parstavi un profesionalas pilnvei-
des istenotaju par profesionalas pilnveides mérkiem un to atbilstibu skolotaja
vajadzibam. Vienosanas par profesionalas pilnveides mérki izriet no skolotaja
un vadibas komandas parstavja vieno$anas par skolai aktualajiem meérkiem.
Praktiski §1 vieno$anas par mérkiem notiek ka dialogs starp skolas vadibas
komandas parstavi un skolotaju, abiem informéjot vienam otru par katram
svarigo mérku sarakstu prioritara seciba un kopigi vienojoties par sakritibam
$ajos sarakstos. Nakamais solis — profesionalas pilnveides atbilstiba skolotaja
vajadzibam izvérté$ana — notiek mijiedarbiba starp skolotaju un profesionalas
pilnveides istenotaju - profesionalas pilnveides istenotajs, balstoties uz informa-
ciju no skolas vadibas komandas parstavja un skolotaja par izvirzito mérki un
skolotaja iepriekséjo profesionalo darbibu un kompetenci (profesionalas pilnvei-
des pieredzi, darba stazu, maciSanu, prasmém), piedava vienu vai vairakus
iespéjamos pétamos jautajumus, ar kuriem skolotajam profesionalas pilnveides
ietvaros stradat. Atkariba no skolotdja prasmém, ricibpétijuma vai macibu
stundu izpétes veik$ana ari skolotajs pats var izvirzit pétamo jautajumu atbilstosi
mérkim. Konkréta pétama jautajuma izvirziSana un profesionalas pilnveides
gaita regulara atskati$anas uz to lauj nepartraukti sekot lidzi skolotaja vajadzi-
bam, nepiecies$amibas gadijuma to mainot — pétamo jautadjumu korigéjot vai
saSaurinot t3, lai tas butu profesionalaja pilnveidé noteiktaja laika un ar pieeja-
majiem resursiem atbildams. Praktiski pétama jautajuma formulé$ana un par-
formulé$ana notiek péc principa raksti — runa - sanem atgriezenisko saiti* —
pienem lémumu. Vispirms skolotdjam tiek dots laiks noformulét pétamo

2 §i darba konteksta ar jédzienu atgriezeniska saite tiek saprasts virzods komentirs (no
profesionalas pilnveides istenotaja vai cita skolotaja, kur§ macas) ar mérki uzlabot sniegumu;
ar jédzienu refleksija — skolotaja kur§ macas reakcija, t.sk. paSnovértéjums, kas balstas uz
sanemto atgriezenisko saiti, kura rezultéjas (vai nerezultéjas) konkrétas darbibas.
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jautdjumu un uzrakstit, kapéc $ads pétamais jautajums butu vértigs skolotajam
pasam, skoléniem, skolai kopuma (profesionalas pilnveides sakuma), péc tam
izvirzito jautajumu un ta pamatojumu prezentéjot profesionalas pilnveides iste-
notajam un paréjiem skolotajiem, kuri macas. Atgriezenisko saiti skolotajam,
kurs prezenté (runa) par izvirzito pétamo jautdjumu, var sniegt dazadi, atkariba
no skolotaja pasnovérté$anas® prasmém. Skolotajiem, kuriem pasnovérté$anas
prasmes ir augsta limeni, atgriezenisko saiti var sniegt ka jautajumus, balstoties
uz kuriem pas$novértét piepemtos lémumus vai talak planoto darbibu. Savukart
skolotajiem, kuru pasnovérté$anas prasmes nav augstd limeni, atgriezenisko
saiti var sniegt strukturéti (pieméram, kas ir skaidrs?, kas nav skaidrs?, ko un ka
korigét?). Péc atgriezeniskas saites sanems$anas svarigi atkal skolotajam laut
rakstit, lai, balstoties uz paveikta pasnovértéjumu péc sanemtas atgriezeniskas
saites, pienemtu lémumu, ko ar pétamo jautajumu iesakt turpmak: korigét to vai
turpinat ar eso$o jautajumu. Lidziga pieeja Istenojama katra no labas prakses
modelésanas darbnicam (darbnicas sakuma), lai aktualizétu un attistitu pétamo
jautdjumu un tadéjadi ar atbilstibu skolotaja vajadzibam caurvitu profesionalas
pilnveides gaitu. Pétama jautajuma uzdosana, korigésana un ta pa$novértéjums
logiski saistas ar vél vienu prakses parmainu priek$nosacijumu veicinataju —
sava darba plano$anu -, kurs istenojams labas prakses modelésanas darbnicas.
Sava darba plano$ana ilustré léemumu pienemsanas soli péc skolotaja, kur$
macas, pa$novértéjuma par sanemto atgriezenisko saiti. Skolotajs plano savu
darbu taja bridi, kad gan korigé pétamo jautajumu, gan saglaba sakotnéji uzdoto
pétamo jautajumu — abos gadijumos atbilzu meklésana uz jautajumiem saistama
ar logisku savas darbibas izpéti (ricibpétijjuma gadijuma) vai kolektivu macibu
stundu planosanu (macibu stundu izpétes gadijuma). Pirms skolotaji patstavigi
isteno ricibpétijumu vai macibu stundu izpéti, svariga ari labas prakses modelé-
$ana. Profesionalas pilnveides isteno$anas modeli labas prakses modelésana
izpauzas divas savstarpéji papildino$as pieejas — pirmkart, labas prakses, ka
veikt ricibpétijumu vai macibu stundu izpéti, modelé$ana (profesionalas pilnvei-
des formas modelésana), otrkart, labas, macibu stunda ievieSamas prakses
modelésana (maci$anas “jauninajuma” modelé$ana). Katra labas prakses mode-
lésanas darbnica tiek veikta vai nu viena, vai otra vai abas labas prakses mode-
lésanas pieejas, tomér labas prakses modeléSanas darbnicas nedrikst iztikt bez
ieprieks aprakstitajiem maci$anas prakses parmainu veicinatajiem — sava darba
planosanas, atgriezeniskas saites, atbilstibas skolotaja vajadzibam. Profesionalas
pilnveides istenotajam butiski grupa, kura macas skolotaji, veidot pozitivu, bet
taja pasa laika izaicino$u atmosféru, uzturot atbalstu un iedro$inajumu.
Praktiski atbalsts un iedro$inajums no profesionalas pilnveides istenotaja puses

* Ar jedzienu pasnovértéjums $is nodalas konteksta tiek saprasts sevis, savu ricibu, darbibas,
planu vértéjums. Augsta limena pasnovertéjums ietver ne tikai vértéjumu, bet arl prognozi
par planotas ricibas rezultatiem.
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var izpausties ka atvértiba individualai komunikacijai un sarunam ar skolota-
jiem, kuri macas, arpus formala profesionalas pilnveides laika, elastiba un sko-
lotaja vajadzibu nemsana véra, atbalsta materialu piedavasana, pozitivo skolo-
taju, kuri macas, sasniegumu uzsvérsana, ka ari konstruktiva atgriezeniska saite,
kura arl piedava risinajumus identificétajiem izaicinajumiem. Profesionalas
pilnveides istenos$anas modeli labas prakses modelésanas darbnicas mijas ar
macibu stundu izpéti vai ricibpétijumu. Macibu stundu izpéte vai ricibpétijums
skolotaja macisanas konteksta paplasina skolotaja maci$anos, laujot tai parsniegt
labas prakses modelésanas darbnicas — skolotadjam labas prakses modeléSanas
darbnicas pienemtie lémumi un ieplanotas darbibas ir jaisteno sava (maci$anas)
praksé, jo nakamaja labas prakses modelésanas darbnica bus jaatgriezas ar
macibu stundas iegatiem datiem, pieradijumiem, artefaktiem. Ja to atlauj pieeja-
mie resursi, starp labas prakses modelé$anas darbnicam notiekosais ricibpéti-
jums vai macibu stundu izpéta var notikt ar profesionalas pilnveides istenotaja
vai skolas vadibas komandas parstavja iesaisti, sniedzot skolotajiem, kuri macas
atbalstu macibu stundu véro$ana, analizé vai datu, pieradijjumu, artefaktu ieguve
un sistematizé$ana - $ada iesaiste papildina skolotajam sniegto atbalstu un
iedros$inajumu. Nakamajas labas prakses modelésanas darbnicas péc veikta
ricibpétijuma tiek ievérots tads darbnicas plans ka pirmaja labas prakses mode-
lésanas darbnica. Vispirms notiek atskatisanas uz pétamo jautajumu un skolotaja
vajadzibam: rakstu (ko esmu izdarijis, kadas atbildes man ir uz pétamo jauta-
jumu); runaju (dalos ar citiem skolotajiem, kuri macas, un profesionalas pilnvei-
des istenotaju ar padaritu un pieradjjumiem, kuri par to liecina); sanemu
atgriezenisko saiti (profesionalas pilnveides istenotdja un citu skolotaju, kuri
macas, komentarus, lai virzitos uz mérku sasnieg$anu), pienemu lémumu (pas-
novértéju padarito un planoju savas turpmakas darbibas). Péc atskatiSanas uz
pétamo jautadjumu profesionalas pilnveides istenotajs, balstoties uz dalibnieku
prezentéto un teikto, var izvéléties, kadu pieeju labas prakses modelésanai iste-
not. Péc labas prakses modelésanas dalibnieki tiek virziti uz nakamo ricibpéti-
juma vai macibu stundu izpétes piegajiena plano$anu, atkartojot to pasu pieeju,
ar kuru sakas labas prakses modelésanas darbnica - rakstu (planu, ko darisu),
runaju (planu, ko dariSu), sanemu atgriezenisko saiti (par planu, ko darisu),
pienemu lémumu (pasnovértéju planu pret atgriezenisko saiti un izveidoju
galigo planu). Vairakkartéja atgriezeniskas saites snieg$ana un daliSanas ar pat-
stavigi macianas praksé paveikto, ka ari ilgtermina sadarbiba maza grupa, ar
tiem pasiem skolotajiem, kuri macas, veido savstarpéjo (socialo) atbalstu —
motivacijas parmainu un redzéjuma paplasinasanas veicinataju. Pirmajam labas
prakses modelésanas darbnicam raksturigs, ka skolotaji starp tam var nebiat
veikusi ricibpétijumu vai macibu stundu izpéti, vai izdarijusi loti maz. Sadas
situacijas pozitivas attieksmes uzturé$ana un konkrétas situacijas pienemsana ir
vél viens atbalsta un iedro$inajuma veids, kas veicina skolotaju turpinat iesakto
profesionalo pilnveidi.
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AtbilstoSi dabaszinatnu skolotaju profesionalas pilnveides
istenoSanas modelim izveidotas dabaszinatnu skolotaju
profesionalas pilnveides programmas

Promocijas darba ietvaros izstradatas divas dabaszinatnu skolotaju profesio-
nalas pilnveides programmas: macibu stundu izpétes programma, kura istenota
pirmaja pétijjuma cikla (4. pielikums, ietver piecas labas prakses modelésanas
darbnicas un tris macibu stundu izpétes fazes), un ricibpétijuma programma,
kura istenota otraja un tre§aja pétijuma cikla (11. pielikums, ietver septinas
labas prakses modelésanas darbnicas un septinas ricibpétijuma fazes). Pirmaja
pétijuma cikla istenota profesionalas pilnveides programma tika istenota
26 astronomisko stundu apméra piecu ménesu garuma; otraja un tresaja péti-
juma cikla - 27 astronomisko stundu apméra astonu ménesu garuma. Visu pro-
fesionalas pilnveides programmu meérkis bija konceptualas izpratnes veido$ana
dabaszinatnu stundas un atbilstoSu parmainu panaksana prakseé.

lzveidoto profesionalas pilnveides risinajumu ietekme uz
dabaszinatnu skolotaju prakses parmainam

Izveidoto profesionalas pilnveides risinajumu ietekmi uz skolotdju prakses
parmainam apstiprina kvantitativie dati, kas iegtiti no dalibnieku aptaujas anke-
tam, un kvalitativie dati, kuru pamata ir dalibnieku prakses artefaktu analize.

2. tabula. Dalibnieku atbildes uz aptaujas jautajumu AJ2.3. “ikdiena biezi izmantoju to, ko

apguvu $aja profesionalaja pilnveidé” tris pétijumu ciklos

Atbilde Pétijuma cikls Pétijuma cikls Pétijuma cikls
(N =65) (N=42) (N=49)

Drizak ja 40 % 36 % 33 %

Noteikti ja 22 % 38 % 39 %

Otraja un tresaja pétijumu cikla tika analizéti dalibnieku prakses artefekti —
dalibnieku izveidoti plakati, kuros dabaszinatnu skolotaji apkopoja profesionalas
pilnveides ietvaros izvirzito individualo pétamo jautajumu, iegatos datus, izvei-
dotos macisanas risindgjumus un personigos secinajumus. Analizéjot dalibnieku
plakatus, lielakaja dala no tiem tika novérotas izmainas maci$ana vai skolénu
rezultatos (3. tabula).
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3. tabula. Dabaszinatnu skolotaju maciSanas prakses parmainu noveértéjums, analizéjot
dalibnieku plakatus

Novérojamas Novérojamas Novérojamas izmainas
izmainas maci$anas | izmainas gan macisanas praksé,
praksé (ar zemu macisanas gan skolénu rezultatos

istenoSanas istumu) | praksé (ar aug-
stu istenoS$anas

istumu)
Otra pétijjuma cikla | 35 % 15 % 35 %
nosléguma (N = 42)
Tresa pétijuma cikla | 9 % 28 % 47 %

nosléguma (N = 49)
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SECINAJUMI

o Priek$nosacijumi dabaszindatnu skolotaju macisanas prakses parmainam
ir: 1) redzéjuma paplasinasana, 2) motivacijas parmainas, 3) prasmju
pilnveide un 4) praktizésands, sanemot atbalstu parmainu ievieSanai
macisanas prakse.

Jauzsver, ka par skolotaja maci$anas prakses parmainam liecina ne tikai sko-
lotaju aptaujas jautajumu atbildes (aptaujas jautajumi iegati, izmantojot ieprieks
validétus instrumentus), bet arl skolotaju prakses artefakti un fokusgrupu dis-
kusiju atbildes.

Visos tris pétijuma ciklos gan dalibnieku, gan profesionalas pilnveides
istenotaju fokusgrupu diskusijas tika identificétas témas, kas atbilst visu Cetru
priek$nosacijumu ietekmei uz skolotaju prakses parmainam. Pieméram,
redzéjuma paplasinaganu ka priek$nosacijumu maci$anas prakses parmainam
minéja dalibniece tres$a pétijuma cikla fokusgrupas diskusija B: “. Sie kursi man
deva iespéju skatities uz biologijas mdcisanu no jauna skatpunkta. Es redzéju,
ka citi skolotaji strada, un tas man palidzéja saprast, ka es varétu uzlabot savas
metodes. Es esmu sakusi izmantot jaunas pieejas savas nodarbibas, neap$aubami’”.
Saja pasa fokusgrupas diskusija dabaszinatnu skolotijs minéja ari motivacijas
parmainas ka prieksnosacijumu maci$anas prasmes parmainam, pieméram:
“Man $i pilnveide palidzéja saprast, cik svarigi ir pasam sevi pastavigi pilnveidot.
Es esmu kluvis daudz atvertaks jaunam idejam un pieejam. To redz ari mands
stundas.” Profesionalas pilnveides dalibnieku fokusgrupas diskusijas ka téma
izskanéja ari praktizésanas, sanemot atbalstu parmainu ieviesanai: “Sis formats —
un tiesi sadarbiba ar grupas vaditaju - man palidzéja izkapt no ramja, lidz ar to
bija ari izmainas.” Tapat fokusgrupu diskusijas dalibnieki atziméja ari prasmju
pilnveidi ka priek$nosacijumu maci$anas prakses parmainam, pieméram: °
aizdomajos - vai tas, ko daru stunda, ir tas, ko es domdju, ka daru. Patik kidat
sevi, skolotaju prasmju SLA palagos redzu, ka ir daudz kur vel augt. Grupa bija
izaicinajumi, ja domaju, ka jau maku, tad grupa sapratu, ka vel daudz jamacas.
Caur nevaru izdarit pasam, saprast, ka nepareizi un sakt no sakuma - tas process
veicina izaugsmi.’

o Profesionala pilnveide, kura panak skolotaju mdcisanas prakses par-
mainas ilgtermina kombiné labas prakses modelésanas darbnicas ar
ricibpétijumu vai macibu stundu izpeéti

Visu tris $aja pétijjuma istenoto profesionalas pilnveides risindjumu rezultata

lielaka dala dabaszinatnu skolotaju, kuri piedalijas $aja profesionalaja pilnveidé,
mainija savu praksi (péc skolotaju aptaujas datiem, pirmaja pétijuma cikla 62 %;
otraja pétijuma cikla 74 %; treSaja pétjjuma cikla 72 %; péc dalibnieku prak-
ses artefaktu analizes otraja pétijuma cikla 50 %; tresaja pétijuma cikla 76 %).
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Skolotaju fokusgrupas diskusijas izcel ricibpétijuma un macibu stundu izpétes
nozimi: “Sapratu, ka var iemdcities, tikai pasam darot. Teorija atri aizmirstas,
darot saproti labak” (2. peétijumu cikls, dalibnieku fokusgrupas diskusija A) “Es
domaju, ka visi Sie kursi bija principa tads ietvars, ka stundai pieskirt citu vertibu.
Es nofokuséjos, lidz ar to zindju, ko es gribu. Planoju, vacu pieradijumus, vértéju.
Caur $adu palielinamo stiklu nebiju uz stundu apskatijusies.” (3. pétijumu cikls,
dalibnieku fokusgrupas diskusija A)

Dabaszinatnu skolotaji uzsver, ka ari labas prakses darbnicam ir ietekme uz
vinu prakses parmainam:

“Noteikti ir atskiriba - mazaka loka sarunas, kopiga domasana, problem-
risinasana, ilgaka komunikdcija vienam ar otru. Lielos pasakumos, kursos tas
nenotiek. Pasam jaiegulda darbs, sanem atbalstu - lielaka pievienota vértiba visa,
par ko runajam - redzéjuma, prasmeés, motivacija, jo pats darbojies.” (3. pétijumu
cikls, dalibnieku fokusgrupas diskusija B)

“Pats galvenais bija pieredze, ka skola var citadi, to ieguvu mazo grupu tiksa-
nas laika. To iedeva skolotaji no visam Latvijas malam, ieraugu sev jaunas lietas,
un, pats galvenais, laikam es visu laiku jutu, ka mainas visi. Tads bara efekts. Loti
specigi.” (3. petijumu cikls, dalibnieku fokusgrupas diskusija A)

Visvairak parmainu skolotaju macisanas praksé konstatétas tresaja pétjjuma
cikla, tas skaidrojams ar ilgtermina ietekmi uz skolotaju prakses parmainam -
vajrak neka puse no dalibniekiem piedalijas profesionalaja pilnveidé gan otraja,
gan tre$aja pétijuma cikla, tadéjadi apguistot ricibpétijumam nepieciesamas pras-
mes, ka ari labak izprotot, kas sagaidams no izstradata profesionalas pilnveides
risindgjuma. So sakaribu ilustré profesionalas pilnveides istenotaju fokusgrupu
diskusijas izteiktie citati:

“Liela atskiriba starp tiem, kuri sak pirmo reizi, un tiem daZiem, kuri ir no
iepriekseja gada. Tiem, kuri jau stradajusi, ir loti laba baze”

o Dabaszinatnu skolotdju prakses parmainu Skersli ir parak liela prakses
parmainu adaptéSana, mainot praksi, neatbilstosi visparpienemtiem
labas prakses kritérijiem un prasmju, kuras nepiecieSamas iesaistei profe-
sionalaja pilnveide, trikums.

Pétijuma otraja un tresaja cikla identificéti vairaki gadijumi, kad dabaszi-
natnu skolotaji praksé ievie$ jauninajumus, tomér $o jauninajumu istenojums
neatbilst visparpienemtajai labajai praksei. Pieméram, dabaszinatnu skolotajs
ievie§ stundas argumenté$anu, tomér netiek nodrosinata pretéju viedoklu
sadursme, pretéju argumentu atspékosana, skoléni macibu stundas tiek aicinati
savas atbildes pamatot. Ka viena no témam profesionalas pilnveides istenotaju
fokusgrupas diskusijas identificéjamas atskiribas skolotaju redzéjuma, pieméram:

“Ir skolotaji, kuri tieSam ir stradajusi ar sevi, un redzam ari, ka skolénu
rezultats mainas, [..] Atkarigs no izejas punkta - ja skolotajam ir skaidrs
redzéjums, varam vinu atbalstit, piedavat risindjumus, jautajumus, par kuriem
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aizdomaties” (3. pétjjumu cikls, profesionalas pilnveides istenotaju fokusgrupas
diskusija)

Otrs aspekts, kura dabaszinatpu skolotaju sagatavotiba atskiras ir prasmes
savas profesionalas darbibas izpété:

“Ir jabut kaut kadai sakotnéjai teorétiskajai un praktiskajai sagatavotibai,
lai pats patstavigi pétitu savu praksi. Tas, ka motivaciju dabt un kaut ka jauna
dariSanu stunda sadi - izvéloties pétamu tému - nenoliedzami; bet ja tev nav
praktiska sagatavotiba, nu kaut vai lai vaktu pieradijumus, nu tad tur sanak
auzas, un kaut kas klasé ir bijis, bet ka tas ir bijis, vai tas tapat ir palicis, ka tas
bija, tas nu nav skaidrs” (2. pétijumu cikls, profesionalas pilnveides istenotaju
fokusgrupas diskusija)

Profesionalaja pilnveidé 2. un 3. pétjjuma cikla ietvaros skolotajiem bija
jaformulé pétamais jautajums, japlano pétjjums, jaiegist dati un tie jainter-
preté — prasmes, kuras lielaka dala dabaszinatnu skolotaju maca sava macibu
priek$meta ietvaros skoléniem, tomér, ka rada $1 pétjjuma rezultati, skolotaju
individualas prasmes atskiras un biezi atpaliek no vélama.
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AIZSTAVESANAI 1ZVIRZITAS TEZES

1. Prieksnosacijumi, lai dabaszinatnu skolotaju maciSanas praksé profesio-
nalas pilnveides ietvaros notiktu parmainas, ir: 1) redzéjuma* paplasina-
$ana, 2) motivacijas parmainas, 3) prasmju pilnveide, 4) praktizésanas,
sanemot atbalstu parmainu ievieSanai; lai notiktu prakses parmainas
skolotajs profesionalas pilnveides ietvaros macas mijiedarbiba ar profe-
sionalas pilnveides istenotaju un citiem skolotajiem.

Pirma téze ilustré $aja pétijuma empiriski apstiprinatos skolotaja macisanas
prakses parmainu célonus (pienémumu kartes teorétisko pienémumu). Téze
saskan ar Simsa un kolégu piedavato ideju, ka jégpilnas skolotaja prakses par-
mainas var notikt tad, ja skolotaju profesionalaja pilnveidé tiek ievéroti Cetri
principi: 1) redzéjuma paplasinasana, 2) motivacijas parmainas, 3) skolotaja
prasmju pilnveide un 4) tiek sniegta iespéja, praktizéjoties, sanemot atbalstu
skolotaja maciSanas prakses parmainu ievie$anai. Promocijas darba veikta
pétijuma ietvaros iegiti gan kvantitativi, gan kvalitativi pieradijumi $o Cetru
principu saistibai ar skolotaja maciSanas prakses parmainam (iepriekséjas pub-
likacijas Sims un kolégi principus uzstadijusi ka hipotézi, kura lidz $im nebija
empiriski pieradita). Redzéjuma paplasinasana, motivacijas parmainas un skolo-
taja prasmju pilnveide ka macisanas prakses parmainu veicinataji saskan ar vai-
raku skolotaja prakses parmainu modelu elementiem (Clarke & Hollingsworth,
2002b; Desimone, 2009b; Fishman et al., 2003; Timperley, 2007); visi $ie modeli
apraksta tieSas sakaribas starp skolotaja “iek$éjam” (angl. internal) izmainam
(konkreétajos prakses parmainu modelos skaidrotas ka izmainas skolotaja kom-
petencé vai afektivos mainigajos (pieméram, motivacija)). Atbalsts skolotajam
maci$anas prakses parmainu ievie$anai saskan ar vairakiem inovaciju ievie$anas
modeliem (Aarons et al., 2011; Domitrovich et al., 2008; Kraft et al., 2018b;
Schaik et al., 2018), kuri visi apraksta jauninajumu ieviesanu ka pakapenisku
procesu, kura viena no fazém ir reala jauninajuma ievieSana praksé, kas atbilstosi
modelu autoru iegtitajiem empiriskajiem pieradijumiem ietver atbalstu jaunina-
juma realajam ievieséjam (skolotajam).

2. Skolotaja redzéjuma paplasinasanu veicina labas prakses modelésana un
skolotaju, kuri macas, savstarpéjais atbalsts; skolotaja prasmju pilnveidi
veicina labas prakses modelésana, atbalsts un iedro$inajums no profe-
sionalas pilnveides istenotaja un atgriezeniska saite; motivacijas par-
mainas veicina skolotaju savstarpéjais atbalsts, profesionalas pilnveides
atbilstiba skolotaja profesionalas pilnveides vajadzibam un vieno$anas

* Ar redzéjumu $1 pétijuma ietvaros tiek saprasts skolotaja zinasanu, uzskatu, pienémumu,
gaidu un nakotnes prognozu kopums par dabaszinatnu macisanu (detalizéti $is jédziens
aprakstits 1.1.3. nodala).
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par sasniedzamajiem meérkiem; savukart atbalstu parmainu ievieSanai

veicina skolotaja pasnovértéjuma iespéjas un sava darba planosana.

Otra téze operacionalizé pirmo - apraksta veicinatajus skolotaju prakses
parmainu priek$nosacljumiem (apraksta piepémumu kartes dizaina pieneé-
mumu). Astoni $aja pétijuma identificétie un pieraditie veicinataji saskan ar
Simsa un kolégu piedavatajiem efektivas profesionalas pilnveides mehanismiem
(darbibam, kas skolotaju profesionalaja pilnveidé jaisteno, lai panaktu izmainas
skolotaju maci$anas praksé). Tomeér, salidzinot ar Simsa piedavajumu, $aja péti-
juma nav iegiti viennozimigi pieradijumi par uzticamas informacijas izman-
to$anu, macibu priek§meta metodiku, atbalsta materialiem, sabalansétas PP
noslodzes, iepriekséjo zinasanu aktualizé$anas, vingrinasanas darit profesionalas
pilnveides ietvaros ietekmi uz Cetriem prakses parmainu priek$nosacijumiem.
Vairaki no tézé uzskaititajiem veicinatajiem saskan ar aktualajiem prieksstatiem
(Darling-Hammond et al., 2009, 2017; Desimone, 2009b; Garet et al., 2001; Hill,
2009; Hubers et al., 2022; Ingvarson et al., 2005; Loucks-Horsley et al., 2012;
Timperley, 2007) par efektivas skolotaju profesionalas pilnveides pazimém. Visi
efektivas skolotaju profesionalas pilnveides pazimju apkopojumu autori ka vienu
no iezimém min skolotaju sadarbibu vai kolektivu skolotaju lidzdalibu profesio-
nalaja pilnveidé (angl. collective participation). Lai gan tiesi $1 iezime ir izpelniju-
sies kritiku (Sims & Fletcher-Wood, 2021), jo pragmatisku apstaklu dél gandriz
vienmeér skolotaju profesionalaja pilnveidé piedalas skolotaju kolektivs, kolektiva
skolotaju piedaliSanas ir priek$nosacijums savstarpéjam skolotaju atbalstam
profesionalas pilnveides ietvaros. Tapat gandriz visi skolotaju profesionalas piln-
veides pazimju apkopojumu autori izce] profesionalas pilnveides saskanotibas
(angl. coherence) nozimi; skolotaju profesionalajai pilnveidei jabut saskanotai ar
skolas mérkiem; skolotaja iepriekigjo profesionalas pilnveides pieredzi. Si péti-
juma ietvaros saskanotibu ka profesionalas pilnveides pazimi iespéjams saistit ar
vienos$anos par sasniedzamajiem mérkiem. Gandriz visi autori izce] ari aktivas
skolotaju macisanas nozimi. Si pétijuma konteksta visi identificétie veicinataji
formuléti ka darbibas, kuras skolotajam javeic vai profesionalas pilnveides
istenotajam jaorganizé (javeicina skolotaju istenot), lidz ar to nodrosinot aktivu
skolotaja macianos. Darlinga-Hemonda un Timperlija (Darling-Hammond
et al,, 2017; Timperley, 2007) ka efektivas skolotaju profesionalas pilnveides
iezimi izce] arl aréju ekspertizi, ko ietver arl §1 pétijuma ietvaros izveidotais
profesionalas pilnveides isteno$anas modelis un atgriezeniska saite ka prakses
parmainu priek$nosacijumu veicinataji.

Gan atbilstiba skolotaja vajadzibam, gan dro$a un atbalsto$a vide, gan
vieno$anas par mérkiem atbilst Raeina un Deci (Deci & Ryan, 2015) piedava-
tajai pasnoteik$anas teorijai, atbilstosi kurai individa iek$€ja motivacija mainas,
apmierinot tris visparéjas psihosocialas vajadzibas (angl. basic psychosocial
needs): piederibu, kompetenci un autonomiju. Raiens un Deci ka vienu no
avotiem, kas veicina piederibu, min dro$u vidu, kuru §i pétjjuma ietvaros
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realizétas skolotaju profesionalas pilnveides kontekstd veicina savstarpéjais
skolotaju atbalsts. Ka vienu no avotiem, kas veicina autonomiju, Raiens un Deci
piedava izveéles iespéjas, kas atbilst skolotaja profesionalas pilnveides vajadzibu
nemsanai véra — skolotaji pasi varéja izvéléties pétamo jautajumu un to mai-
nit. Vél vienu avotu individa autonomijas veicinasanai autori piedava skaidrus
un racionalus iemeslus, kas atbilst §1 pétijuma ietvaros realizétajai vienosanas
panaksanai par sasniedzamajiem mérkiem - skolotaji kopa ar profesionalas
pilnveides istenotajiem nonaca pie skaidra mérka, kas jasasniedz. Tapat individa
vajadzibu pemsana véra saskan ar andragogijas (M. S. (Malcolm S. Knowles,
1980) tézém (“pieaugusajiem ir motivacija macities, ja vinu pieredzes/darba
vajadzibas un intereses tiek apmierinatas; pieaugus$o izglitiba ir cie$i saistita
ar realas dzives vajadzibam, un, piedavajot macities, tiek nemta véra dzives
situacija, nevis konkréts macibu priek§mets” (Nacionala enciklopédija, 2023)).
3. Konceptualo dabaszinatnu skolotaju maciSanas prakses parmainu
ietvaru operacionalizé profesionalas pilnveides istenosanas modelis,
kurs$ kombiné labas prakses modelésanas darbnicas ar ricibpétijumu vai
macibu stundu izpéti. Skolotaja maciSanas prakses parmainas profesio-
nalaja pilnveidé, kura radita atbilsto$i $adam profesionalas pilnveides
isteno$anas modelim, veicina: vieno$anas par profesionalas pilnveides
meérkiem un skolotaja profesionalas pilnveides vajadzibam atbilstosa
tému pirms profesionalas pilnveides uzsaksanas; labas prakses modele-
$ana un atbalsts un iedrosinajums darbnicu laika; sava darba planosana,
pasnovertéjums, atgriezeniska saite un savstarpéjais skolotaju atbalsts ri-
cibpétijuma vai macibu stundu izpétes laika. Skérsli skolotaju macisanas
prakses parmainam $ada profesionalaja pilnveidé ir ieviesto parmainu
neatbilstosa adaptésana un prasmju, kuras nepiecieSamas pilnvertigai
iesaistei profesionalaja pilnveide, trikumus.

Tre$aja tézé formuléti profesionalas pieejas isteno$anas modela pamatprin-
cipi empiriski apstiprinato teorétisko célonsakaribu operacionalizé$anai un
ievieSanai dabaszinatnu skolotaju profesionalaja pilnveidé. Pétijuma ietvaros
izveidotais profesionalas pilnveides isteno$anas modelis saskan ar pieejamajiem
pieradjjumiem par efektivam skolotaju profesionalas pilnveides formam - gan
ricibpétijuma, gan macibu stundu izpétes ka skolotaju profesionalas pilnveides
formu izmanto$ana uzradijusi statistiski nozimigas izmainas skolénu rezulta-
tos (Sims et al.,, 2021). To, ka macibu stundu izpéti un ricibpétijumu svarigi
kombinét ar labas prakses modeléSanas darbnicam, rada gan pieredze Latvija
(Namsone & Cakane, 2019), gan citas pasaules valstis (Ewen et al., 2023; Hayes
et al., 2021; Lee Bae et al., 2016), kuras notiek pareja uz skolotaju profesionalo
pilnveidi, kuras centra ir macibu stunda, tas planosana un analize. Ieprieks labas
prakses modelésanas darbnicu nozime pamatota ar iespéju “attiecibu veidosa-
nai” starp profesionalas pilnveides istenotaju. Priek$nosacijumi skolotaja prak-
ses parmainu veicinatajiem, kuri tiek Istenoti pirms macibu stundu izpétes vai
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ricibpétijuma — vienosanas par meérkiem un profesionalas pilnveides atbilstibu
skolotaja vajadzibam, labas prakses modelésana, atbalsts un iedro$inajums, sava
darba plano$ana - autorprat, konceptualizé “attiecibu veido$anu” starp skolo-
taju, kur§ macas, un profesionalas pilnveides Istenotdju. Atbilstosi ievieSanas
zinatnes atzinam, par veiksmigu jauninajuma ievie$anu var spriest, balstoties uz
astoniem jauninajuma ievie$anas kritérijiem; parmainu adaptésana un ievieséja
kompetence ir divi no $iem kritérijiem. Pédéja laika publicéti vairaki zinojumi
par ta saucamo “piltuves efektu” (Mcchesney et al., 2019) jeb paradibu, ka ne
visu, ko profesionalas pilnveides izveidotaji ir ieplanojusi, profesionalas piln-
veides istenotaji realizé pilna apjoma un atbilsto$a forma; tapat skolotaji pilna
apjoma un butiba nerealizé visu, ko profesionalas pilnveides istenotaji piedava.
Var teikt, ka ceturta téze apstiprina “piltuves efektu” un lidztekus iezimé perspek-
tivi talak pétamu problému - skolotdja sagatavotibu (kompetenci) iesaistities
profesionalaja pilnveidé, kuras centra ir macibu stundu plano$ana un analize
(81 probléma un tas iespéjamie risinajumi sikak aprakstiti rekomendacijas un
turpmakas izpétes iespéjas).
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TURPMAKAS PETNIECIBAS IESPEJAS

1. Skolotaju profesionalas pilnveides vajadzibas un to konceptualizésanu
Latvijas izglitibas konteksta.

Pétijuma identificéts tas, ka skolotaji sava starpa atskiras gan péc redzéjuma
(pieméram, par pedagogiskajiem jédzieniem), gan péc prasmém veikt savas
profesionalas darbibas izpéti, iesaistities profesionalaja pilnveidé, kura japlano
un jaanalizé macibu stunda, pasnovértét savu darbu, sniegt atgriezenisko saiti
citiem skolotajiem. Sadi novérojumi nav unikali, tomér skaidra konceptualiza-
cija, skolotaju profilésana, nemot véra gan atskiribas redzéjuma, gan skolotaju
prasmes, butu vértiga perspektivai skolotaju profesionalas pilnveides personali-
z&$anai, perspektiva veidojot skolotaju macisanas trajektorijas, kuras nemtu véra
gan profesionalas pilnveides saturu, gan formu.

2. Skolotaju profesionalas pilnveides istenotaju darbibas padzilinatika
izvérteésana.

Vairaki pédéja laika veiktie pétijumi un ari $is pétijums apstiprina “piltuves
efektu” skolotaju profesionalaja pilnveidé - ne visu, kas sakotnéji ieplanots,
radot profesionalas pilnveides modeli un/vai programmu, profesionalas piln-
veides Istenotajs realizé; ne viss, ko skolotajs profesionalaja pilnveidé apgist,
tiek realizéts klasé. Si efekta konceptualizacija Latvijas izglitibas konteksta biitu
svariga meérktiecigai un efektivai skolotaju profesionalas pilnveides istenotaju
profesionalajai pilnveidei.

3. Skolotaja, kur§ macas, profesionalas pilnveides istenotaja (vai citas
atbalsta personas) un skolas vadibas komandas parstavju mijiedarbiba
profesionalas pilnveides laika.

Si pétijuma pirmaja cikla istenotaja profesionalaja pilnveidé tika iesaistiti ari
skolas vadibas komandas parstavji, tomeér pieradijumus par izteikti veiksmigu
vai neveiksmigu skolas vadibas komandas mijiedarbibu ar skolotajiem, kuri
macas, un profesionalas pilnveides istenotajiem neizdevas iegut. Ta ka skolas
vadibas komandas parstavjiem viennozimigi ir liela nozime skolotaju profesio-
nalaja pilnveidé, svarigi batu skolas vadibas komandas parstavju mijiedarbibas
ar skolotaju, kur§ macas profesionalaja pilnveidé; ar apgtstamo profesionalas
pilnveides.

34



IETEIKUMI

1. Ieviest mérkorientétu profesionalas pilnveides pieeju skolotaju profesio-
nalas pilnveides efektivizé$anai, kura ietver skolotaja redzéjuma papla-
$inasanu, motivacijas parmainas, prasmju pilnveidi un praktizé$anos,
sanemot kvalitativu atbalstu parmainu ievieSanai prakse.

Sada pieeja bitiski atskirtos no Latvijas kontekstam raksturigas skolotaju
profesionalas pilnveides, kuras centra ir jaunas zinasanas un atseviski jaunina-
jumu pieméri, nevis macibu stunda un mérktiecigas izmainas taja. Skolotaju
profesionalajai pilnveidei jamodelé laba prakse, javienojas par sasniedzamajiem
meérkiem un japlano skolotaja darbs uz tiem, jasniedz atgriezeniska saite, atbalsts
un iedrosinajums, javeido iespéjas skolotaja pasnovértéjumam un skolotaju
kopienai, kura varétu sniegt savstarpéju socialo atbalstu. Skolotaju profesionala
pilnveide javeido elastiga, tas meérkiem un izpildes formam jaspéj reagét uz
dazadam skolotaju profesionalas pilnveides vajadzibam.

2. Profesionalas pilnveides ietekmes un isteno$anas un ievie$anas kvalitate
meérktiecigi jamonitoré, kombinéjot datus no dazadiem datu ieguves
avotiem.

Tadeéjadi skolotaju profesionala pilnveide tiks efektivizéta, ka ari tiks isteno-
tas tadas darbibas, kuras sniedz realu ietekmi uz maci$anas prakses parmainam.
3. Izstradat pétnieciba un starptautiskaja labaja praksé balstitu dabas-

zinatnu priekSmetu un dabaszinibu metodiku, t. sk. skolénu konceptua-

las izpratnes attistiSanai.

Tadéjadi skolotajiem tiktu sniegtas iespéjas paplasinat redzéjumu par maci-
$anu un macisanos skolénu konceptualas izpratnes attistiSanai, ka arl sniegtu
plasakas iespéjas skolotaju profesionalas pilnveides istenotajiem piedavat atbil-
stosu skolotaju profesionalo pilnveidi.

4. Izveidot skolotaja un skolas ikdiena praktiski izmantojamus profesiona-
las pilnveides vajadzibu noteikSanas un atbalsta risindjumus.
ledzilinoties un panakot visaptvero$u vienoSanos par izglitibas sistéma

iesaistito redzéjumu par profesionalas pilnveides vajadzibu jédzienu, t. sk.,
perspektiva veidojot digitalizétu parvaldibas sistému skolotaju profesionalajai
izaugsmei skolotaju, skolu un to dibinataju izvirzito meérku salagosanai un
isteno8anai, ko var panakt, turpinot aprobét un mérogot pétijuma raditos labas
prakses piemérus un rikus uz skolu praksi.

5. Radit profesionala atbalsta sistémas ietvaru skolotajiem skola un pasval-
diba.

Lai mérogotu $aja promocijas darba izstradato ietvaru skolotaju prakses
parmainam un saistitu to ar skolas ka maci$anas organizacijas un izglitibas
ekosistémas konceptiem, tadéjadi veidojot vienotu un savstarpéji saistitu redzé-
jumu par skolotaju profesionalas pilnveides vietu un sasaisti ar citiem Latvijas
izglitibas konteksta nozimigiem jédzieniem.
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ABSTRACT

Karlis Greitans’ doctoral thesis “Professional Development of Science
Teachers for Changes in Practice” was developed in the field of educational
sciences, specifically in the subfield of adult pedagogy, at the Interdisciplinary
Center of Education Innovation of the University of Latvia under the supervision
of Dr. paed. Dace Namsone from 2019 to 2023.

The aim of the doctoral thesis is to investigate the professional development
of science teachers in order to understand the reasons for changes in teaching
within the process of teacher professional development.

The volume of the doctoral thesis is 119 pages up to the bibliography and
212 pages with appendices, 24 appendices, 18 figures, and 23 tables.

In the first part of the study, the changes in the practice of teachers’ within
teacher professional development are conceptualized, and a literature review
on the professional development of science teachers for changes in practice
in the context of promoting students’ conceptual understanding is conducted.
The first part of the study also conceptualizes students’ conceptual understanding
in science and teaching to promote such understanding.

In the second part of the study, the methodology of design-based research
is described, the empirical research results on three cycles of design-based
research and the conjecture maps tested within its framework are reflected,
and an analysis or discussion of the results is conducted, linking the empirical
research results with theoretical findings.

In conclusion of the doctoral thesis, the main conclusions on the professional
development of science teachers for changes in practice are summarized, and
theses for defense are put forward.

Keywords: professional development of science teachers, changes in practice,
design- based research, conjecture map, students’ conceptual understanding in
science.
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INTRODUCTION

Background and rationale

Initial teacher education is only partly able to prepare teachers for new,
complex challenges and changes, offering the best didactical and methodological
solutions for the subject at the time. However, the continuous development
of educational sciences and the current empirical evidence of increasingly
effective teacher actions in interaction with changes in educational policies
make the development of teachers’ professional competences (hereafter: teacher
professional development) an important part of teachers’ professional everyday
life: teacher professional development is an integral part of every education
system (Kirsten, 2020).

Since the early 2000s, the design, implementation and research on teacher
professional development has been dominated by pragmatic ideas — implementing
teacher professional development that has a positive impact on student learning
outcomes and, consequently, leads to changes in teacher practice (Asterhan &
Lefstein, 2023; Borko, 2004)

A large number of resources is invested in teacher professional development
each year (Darling-Hammond et al,, 2017), and as a result, there is a demand
from funders of teacher professional development (most often school founders,
national, local governments) that what is invested in teacher professional
development is used as effectively as possible (van Veen et al, 2011). In
educational context, this means that teacher professional development should
make a difference in student results (McChesney & Aldridge, 2019). However,
there is no direct causal link between teacher engagement in professional
development and changes in student results - several authors compare this causal
link to a ‘black box’ in which the number of elements, events and processes
present is unknown (P. Kelly, 2006). Proposals published to date propose
changes in teachers’ teaching practices as a step prior to changes in student
outcomes, hence the term ‘effective teacher professional development’ among
researchers, education policy makers, teacher educators refer to professional
development that achieves changes in teachers’ teaching practices or student
results (McChesney & Aldridge, 2018).

Answers to the questions of how to make a difference in teaching practice and
student results through teacher professional development have been the focus of
a large body of scholars over the last two decades, most often involving a variety
of experimental approaches to teacher professional development. At least eight
proposals for linear conceptualisations of change in teacher practice have been
published in recent decades (McChesney & Aldridge, 2018), one non-linear,
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interconnected model of change in teachers’ teaching practice (Clarke &
Hollingsworth, 2002).

While models of change in teacher practice provide valuable insights
into the causal relationships of change in teacher practice, teacher educators
need to operationalise them in one way or another into concrete actions for
teacher professional development (van Driel et al., 2012). In recent decades,
numerous studies and research reviews have been carried out to make such
conceptualisations and summarise the features that characterise effective
teacher professional development that achieves change in teaching practice
(McChesney & Aldridge, 2018). The popularity of such research is underpinned
by a pragmatic education policy approach to teacher professional development:
a lot of resources are invested in teacher professional development, so they
need to be used efficiently - so that professional development results not only
in teacher satisfaction or new knowledge (Jayaram et al., 2012). However, there
is a growing body of published research that shows that teacher professional
development, organised according to the characteristics of effective teacher
professional development, but does not always achieve the intended outcome —
at least a change in teachers’ teaching practice.

In Latvia, formal professional development of teachers is regulated by
the Cabinet of Ministers Regulation No 569, which stipulates that a teacher
must participate in professional development of at least 36 hours over
a three-year period; participation in professional development is planned by
the teacher together with school management; professional development can
be implemented by municipalities and state-founded educational institutions,
(as well as other institutions) established for this purpose, non-governmental
organisations of teachers, with prior approval of the teacher professional
development programme by the National Centre for Education (NCE). There
are no normative criteria on how teacher professional development programmes
should be implemented, nor are there any regulations on what a trainee teacher
is required to do during the 36 hours of compulsory training.

Over the past decades, several studies have been carried out in Latvia
focusing on the professional development of various subject teachers.
Professional development of pre-school teachers, prerequisites and barriers to
its effective implementation have been widely discussed (Serova, 2017; Skestere,
2020). The role of school leadership in teachers’ professional development has
also been extensively studied (Everte, 2020; Kagane, 2009; Kanajeva-Salna, 2022;
Koka, 2020), as well as the challenges of professional development for teachers
of specific subjects (Biology teachers — Vasilevska, 2013; chemistry teachers -
Volkinsteine, 2018; foreign language teachers — Andrejeva, 2010; Mazure, 2017;
Rusecka, 2018). In the Latvian context, several forms of teacher professional
development and their implementation have also been analysed (massively
open online courses — Tihomirova, 2023; learning groups — Gavare, 2022;
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supervision - Ergle, 2015; project-based learning — Dzene, 2010). The design
processes of specific teacher professional development programmes are also
described (Bieza, 2020), and explores innovative topics such as needs-based
teacher professional development (Bajarune, 2022) and effective teacher
professional development (Briksis, 2018). However, to date, there has been no
comprehensive research that explains the causal pathways of change in teachers’
practices and the actors involved in them, the forms of professional development
used and the approaches to formal teacher professional development in Latvia.

The context for the professional development of science teachers in this study
is determined by the rapid change in the needs of Latvian and worldwide society,
so, logically, changes in the education system are demanded. Also the demands
for students’ knowledge, skills and attitudes at the end of the educational stages
are changing, and so, logically, changes in the classroom teaching should follow.
Such changing demands are also vividly illustrated by the continuous changes
in educational objectives, standards and curricula (Fadels & Bialik, 2017).
In the beginning of the second decade of the 21st century, the professional
development of Latvian teachers (including science teachers) can be described as
a response to the reforms taking place in the education system (Lielvards, 2023).
The main changes in the Latvian education system are related to competence
as a learning outcome, learning by doing and transversal skills. Over the last
decade, reforms in curriculum and teaching and learning approaches have
been taking place in Latvia and other Organisation for Economic Co-operation
and Development (OECD) countries (Nieveen & Plomp, 2018). Changes in
the teacher’s teaching approach are a prerequisite for changes in pupils” actions
that enable them to achieve learning goals that are relevant to the changes in
the curriculum (Yun, 2007). Teacher professional development is seen as one of
the key ways in which reforms in curriculum and teaching approaches can be
implemented (National Centre for Education, 2017).

The preceding paragraphs illustrate that extensive practice change is required
of teachers (including science teachers), yet comprehensive research on teacher
practice change (against the guidelines of educational reform) requires a huge
number of resources, so the context of science teacher professional development
within the thesis is limited to science teacher professional development that
reaches changes in teaching that promotes student conceptual understanding.
This contextual narrowing is driven by the results of international comparative
educational research, which characterises the science competence of Latvian
15-year-old pupils as mediocre (Eurydice, 2011); the number of pupils with
high and very high competence is much lower than the OECD average (3.8%
in Latvia; 6.7% in the OECD), but the dispersion of Latvian pupils’ scores is
the lowest among OECD countries (Kangro & Kiselova, 2019). These facts
confirm the approach of Latvian science teachers to develop basic skills and
knowledge for all students (teaching is mainly at the reproductive level), thus
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not guiding all students towards academic success (Institute of Educational
Research, 2019). Latvian science teachers also identify a need for methodological
support, examples and information on how to guide students” learning towards
conceptual understanding (Lielvards, 2023).

Constructivism as an approach to teaching and learning that promotes
student conceptual understanding is slowly making its way into Latvian science
classrooms (Dudareva et al, 2019). These observations signal the need to
develop professional development solutions for science teachers that promote
changes in their teaching practices. The author of this dissertation has
participated in the development of primary and secondary school curricula and
teaching materials in chemistry, as well as in the planning and implementation
of professional development programmes at the Interdisciplinary Centre
for Educational Innovation of the University of Latvia within the project
“Competences Approach to Curriculum” According to adult learning theories,
changes in a teacher’s teaching practice are necessarily linked to the teacher’s
learning needs, but exactly how teacher professional development and its
implementation connect the teacher’s needs with changes in the teacher’s
teaching practice is an under-researched and often unpredictable process.
The reasons mentioned above leads to the formulation of the research problem:
there is a need to conceptualise the process by which Latvian science teachers,
through professional development, arrive at changes in teaching practice that
promote conceptual understanding of students in order to create practical
teacher professional development solutions.

Scientific novelty

The scientific novelty of thesis is characterised by the conceptualisation
of the process of change in the professional development of science teachers’
teaching practice, including the demonstration of the barriers and enablers
of change in science teachers’ practice, the linking of teachers’ professional
development needs with changes in teacher motivation.

Practical novelty

The practical novelty of thesis lies in the development, testing and practical
applicability of professional development solutions (conceptual framework,
professional development model and programmes) to promote change in science
teachers’ practice, as well as recommendations for teacher educators and policy
makers to design and evaluate effective professional development solutions for
science teachers.
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Theses for defence

1.

The preconditions for change to occur in science teachers’ teaching prac-
tice in professional development are: 1) instilling insights' , 2) changes in
teacher motivation, 3) teacher skill development, 4) support for change; for
change to occur in teacher practice, the teacher learns in interaction with
the teacher educator and other teachers.

Instilling insights is facilitated by modelling of the desired practice and
peer- support; teacher skill development is facilitated by modelling of
the desired practice, support and encouragement from the teacher educator
and feedback; changes in teacher motivation are facilitated by peer-support,
relevance of professional development to the teacher’s professional develop-
ment needs and agreement on goals; and support for change is facilitated by
teacher self-evaluation and planning of teachers own work.

The conceptual framework for change in science teachers’ teaching practices
is operationalised by a professional development delivery model that com-
bines desired practice modelling workshops with action research or lesson
study. The following factors contribute to the changes of a teacher’s teaching
practice in professional development designed according to this professional
development delivery model: agreement on professional development goals
and the selection of topics relevant to the teacher’s professional development
needs before starting professional development; modelling of the desired
practice and support and encouragement during workshops; planning,
self-evaluation, feedback and peer- support during action research or lesson
study. Barriers to change in teachers’ teaching practice in such professional
development include inadequate adaptation of the changes introduced and
a lack of the skills needed to fully engage in professional learning.

! Insights, in the context of this study, is understood as a teacher’s set of knowledge, beliefs,
assumptions, expectations and future projections about science teaching.
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RESEARCH CATEGORIES

Research context: professional development of secondary and primary
school science teachers in the context of educational reform, developing
students’ conceptual understanding.

The aim of the study: to develop a conceptual framework for teacher
professional development and practical solutions to reach changes in science
teachers’ teaching practices that would contribute to the development of
students’ conceptual understanding.

The object of the study: teachers’ professional development.

Subject of the study: changes in science teachers’ teaching practice in
the context of professional development.

Research questions

1. How to design a conceptual framework for professional development
that promotes changes in science teachers’ teaching practice?

The development of a conceptual framework is necessary to define
comprehensive stages of the change process, categories, criteria and principles
for the development of professional development solutions that link the process
of change in teachers’ teaching practice to adult learning theories and teacher
learning in professional development, and to conceptualise the research
paradigm.

2. How to operationalise the developed framework in order to create
practical solutions for science teachers’ professional development that
achieves change in teachers’ teaching practice for the development of
students’ conceptual understanding?

Operationalisation of the conceptual framework is necessary to translate
conceptual and theoretical insights into practical solutions, without losing
the conceptual principles of how to promote changes in teachers’ teaching
practice.

3. How to implement professional development solutions for science tea-
chers that promote changes in teaching practice and develop students’
conceptual understanding?

Research of the implementation process of the professional development is
needed to reflect on the barriers and enablers of change in teachers’ teaching
practice and to gain a comprehensive understanding of the impact of the research
context on the process of change in teachers’ teaching practice.
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Tasks

1. To analyse the theoretical literature on the concepts of teacher professional
development, including effective teacher professional development, changes
in teachers’ teaching practices and conceptual understanding of students.

2. To formulate an initial conceptual framework for promotion of changes
in the teaching practices of science teachers in the context of professional
development.

3. To operationalise the conceptual framework by creating a professional de-
velopment model for science teachers for changes in teaching practice and
professional development programmes for science teachers corresponding
to the model.

4. To implement the designed professional development programmes for
science teachers and to obtain empirical evidence on changes in science
teachers’ teaching practices and their causes from the perspectives of
science teachers and professional development implementers by analysing
the results of surveys, focus group discussions and artefacts of teachers’
teaching practices.

5. To summarise the results of the research, to finalise a conceptual framework
for achieving change in science teachers’ teaching practices through pro-
fessional development, a professional development delivery model and
a professional development programme for science teachers and to develop
recommendations for effective professional development for science tea-
chers that achieves change in science teachers’ teaching practices.

Theoretical and methodological foundations of the study

Science teacher learning is examined from a constructivist paradigm using
transformative learning theory (Mezirow, 1997). The process of change in
the teacher’s teaching practice is examined through The Interconnected Model of
Teacher Professional Growth (Clarke & Hollingsworth, 2002). The development
of student conceptual understanding is examined using conceptual change
theory (Ozdemir & Clark, 2007). Motivation and its change are examined using
the self-determination theory formulated by Raein and Deci (Deci & Ryan,
2015).

The study is designed from the perspective of teacher educators, based on
the design-based research methodology, exploring the answers to the research
questions trough the development of a conjecture map (Sandoval, 2013)which is
tested, evaluated and refined over three research cycles, to answer the research
questions (Figure 1).
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Figure 1. Research design

Methods for Theoretical Analysis

o analysis of scientific literature and sources to identify ideas about
the subject and object of research

o analysis of the scientific literature to create a description of the teacher’s
preferred practice in developing students’ conceptual understanding;

o analysis of documents to clarify the formulation of conceptual un-
derstanding in competency-based curricula;

o analysis of methodological literature and teaching tools to develop
the content of professional development programmes for teachers on
conceptualising pupils.

Empirical data collection methods

Table 1. Empirical data collection methods

Data source Teachers Teacher educators
Structured focus group
Qualitative discussions Structured focus
Data collection group discussions
methods Artefacts of teachers’ practice
Quantitative | Surveys [-]
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Methods of empirical data analysis

Quantitative: statistical methods of data analysis to determine (1) main
trends, standard deviation, variance and frequency distribution; (2) data
reliability using Cronbach’s alpha test; (3) Pearson correlations between survey
items.

Qualitative: hybrid qualitative content analysis (inductive and deductive).

Quantitative data analysis was performed using JASP v0.16 software.
Qualitative data analysis was performed using Dedoose v20200818 software.

Research base

In the first research cycle:
65 primary and secondary school science teachers; four teacher educators.
In the second research cycle:
47 primary and secondary school science teachers from various schools;
five teacher educators.
In the third research cycle:
56 primary and secondary school science teachers from various schools;
five teacher educators.

Publications related to the research results

1. Greitans, K., Dudareva, [. & Namsone, D. (2020). The Development and
Assessment of Blended Learning-based In-service Teacher’s Professional
Development Model. Proceedings of the 13th Annual International
Conference of Education, Research and Innovation (ICERI 2020) Conference
(pp. 4955-4962). IATED publications. DOI: https://doi.org/10.21125/
iceri.2020.1076

2. Greitans, K., Erina, D. & Namsone, D. (2021). Linking teacher professional
development needs with appropriate solutions: insights from an iniative in
Latvia. Proceedings of the 15th International Scientific Conference “Society.
Integration. Education” (SIE 2021) (Vol IV, pp. 6388). Rezekne Academy
of Technologies Press. DOI: https://doi.org/10.17770/sie2021vol4.6388
Presented online at SIE 2021 conference on 02.06.2021 Presentation

3. Greitans, K., & Namsone, D. (2022). Role of School Leadership Team in
the Implementation of School-based Teacher Professional Development
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4. Greitans, K., & Namsone, D. (2021). In-service science teachers
professional development targeted to promote student understanding of
core scientific concepts. In. Developing a global perspective. Proceedings
of the 4th International Baltic Symposium on Science and Technology
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1. TEACHER PROFESSIONAL DEVELOPMENT FOR
CHANGES IN TEACHER PRACTICE

In the second decade of the 21st century, professional development is an
indispensable part of a teacher’s professional routine. Teacher professional
development can be defined as structured and guided teacher learning
aimed at changing teachers’ knowledge, skills and attitudes in order to have
a positive impact on pupils’ performance. Teacher professional development
can take place individually or in collaboration with other teachers.

Several learning theories explain the learning of adults (including teachers):
andragogy, transformative learning, expansive learning, etc. (Merriam, 2001).
Adult learning theories are based on the idea that adults learn motivated by
personal needs, but each of the learning theories describes the process by which
adults construct understanding, acquire skills, change beliefs differently.
Transformative learning is based on the thesis that learning is not a transfer
of knowledge but a transformation of personal frames of reference. A person
constructs, evaluates and revises his/her habits and opinions as he/she learns.
Transformative learning involves cognitive conflict between existing and new
habits and contributes to the formation of new frames of reference. As a result
of such learning, a person understands himself, creates new knowledge and
transforms his actions and behaviour (Mezirow, 1991).

From a professional development organiser’s perspective, it is critical to
translate insights about the meaning and interaction between adult learning
and teacher professional development activities into concrete and evidence-
based criteria that describe the features of effective teacher professional
development (Darling-Hammond et al., 2017). Over the past 20 years, such
features have been both reformulated and changed in number. The 2018 teacher
professional development researcher consensus identifies seven features of
effective teacher professional development: focus on current curriculum, active
learning, collaboration, long-term, modelling of good practice, feedback and
reflection, expert support and mentoring (Darling-Hammond et al.,, 2017).
Not all professional development programmes designed and implemented
on the basis of these features achieve changes in teacher practice. Critical is
the embedding of teacher professional development in the everyday processes
of the school as a learning organisation and the implementation of innovations
learned through professional development (Postholm, 2018). Research in recent
years has highlighted a new direction in teacher professional development
research: the search for quantitative causal links between specific professional
development activities and professional development outcomes. The mechanisms
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of professional development identified by Sims and colleagues describe 13 such
activities (Sims et al., 2023).

Similarly, over the last decades, there has been a shift in the professional
development of science teachers away from professional development as a set
of lecture-type activities towards long-term learning (over more than one
school year) in small collaborative groups of teachers through collective lesson
study (Miller & Kastens, 2018). This trend is also evident in the professional
development of science teachers, where lecture-style forms are often interspersed
with individual teacher mentoring, collective lesson study and modelling of
effective practice, with the teacher taking on the role of the learner (Stadler &
Jorde, 2012).
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2. DEVELOPING STUDENTS’ CONCEPTUAL
UNDERSTANDING IN SCIENCE

In science didactics, there are several perspectives on what constitutes
conceptual understanding, but they all share a common thesis: conceptual
understanding of science is observed when an individual demonstrates knowl-
edge of the core ideas, connections and principles of science using high-level
cognitive skills (e.g. constructing explanations, reasoning, modelling) (Holme
et al,, 2015).

The development of conceptual understanding is examined from
a constructivist perspective. Over the last decades, several theories have been
proposed to describe this process. Fundamentally, these theories differ in
the way in which an individual’s conceptions change: whether initial conceptions
are brought into conflict; whether initial conceptions are seen as primitive
or partially correct and are developed through learning (Singer et al., 2012).
The operationalisation of theories of conceptual understanding in science teacher
practice has led to more concrete manifestations of these theories — teaching and
learning strategies for developing conceptual understanding (Konicek-Moran &
Keeley, 2015).

In Latvian classrooms, science lessons using evidence-based methods for
the development of student conceptual understanding are observable relatively
rarely (Dudareva et al, 2019). Such lessons are characterised by cognitive
(expressing ideas and prior knowledge, learning and using scientific language,
experimenting, modelling, giving and using feedback) and metacognitive
activities purposefully initiated by the teacher. (Holman & Yeomans, 2021). In
order to build students’ conceptual understanding, the science teacher plans,
includes and implements these activities in the lesson plan - each student is
given the opportunity to perform these activities in the lesson (Stern et al.,
2017).
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3. THE CONCEPTUAL FRAMEWORK FOR
PROFESSIONAL DEVELOPMENT THAT PROMOTES
CHANGES IN SCIENCE TEACHERS’ PRACTICE

Trough the design-based research and conjecture mapping - interlinking
both practical applications of learning solutions and theoretical insights —
the final version of the empirically proven conjecture map was used to answer
the research questions and to create a conceptual framework for professional
development that promotes changes in science teachers’ teaching practice,
a model that operationalizes this framework and specific professional develop-
ment programmes for science teachers.

The conceptual framework was developed by testing the hypothesis
proposed by Sims and colleagues (2021) of instilling insights, skill development,
motivational change and support for implementation (orange circle in Figure 2)
as four pre-conditions for change in teachers’ teaching practice (testing
the initial hypothesis map). Sims and colleagues’ hypothesis was extended
with the enablers or actions used in professional development to implement
the enablers (yellow circle in Figure 2),and extended with the actors involved
in professional development according to their responsibility as enablers (blue
circle in Figure 2).

Changes in

teaching practice

School leadership team

Figure 2. The conceptual framework for professional development that promotes changes in
science teachers’ practice

55



The development of the conceptual framework throughout the study was
carried out as a reformulation of the assumptions map, but the conceptual
framework differs from the assumptions map by considering the characteristics
of those involved in professional development (teachers, school management
team, implementers of professional development) and their desired actions.
The lack of consideration of those involved in the learning solution is one of
the shortcomings of the conjecture mapping methodology. This shortcoming
significantly limits the design of the professional development delivery model,
especially in the case of school-based professional development solutions,
since in addition to the teacher learner (learner) and the teacher educator
(educator), members of the school leadership team also play an important role
in facilitating the implementation of the preconditions for changes in teaching
practice. This important nuance - the role of the school management team,
which was identified in the first cycle of research — was not directly reflected in
the conjecture map, still was taken into account in the conceptual framework
and the design of the professional development model. Compared to the final
version (Figure 2), the conceptual framework did not change significantly over
the course of the study, the major change being the formulation of the enablers
of change in teaching practice, which was consistent with the empirical evidence
gathered over the three research cycles and the testing and reformulation of
the design conjectures over the course of the study.

Final Conjecture map

The framework and the other solutions developed in this study are based on
the conjecture map, which has been developed according to the methodology
proposed by Sandoval. The conjecture map (Figure 3), developed over the three
research cycles, includes a theoretical conjecture (what are the preconditions
of the intended outcome) and a design conjecture (what are the facilitators of
the preconditions of the outcome). The relationships between the elements
of the conjecture map are confirmed by both qualitative and quantitative data.
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Figure 3. The final conjecture map

Professional Development Model for Changes in Science Teacher
Practice

The framework described above is operationalised by linking the forms
of teacher professional development to the facilitators of change in practice
and those involved in professional development described in the conceptual
framework. The model for teacher professional development (Figure 4)
describes the sequence in which the facilitators of change in practice are to be
implemented and the professional development actors in whose interactions
they are achieved.
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Figure 4. Professional Development Model for Changes in Practice

Similarly as the conceptual framework, the professional development model
was gradually developed over the course of the study. Like the conceptual
framework, the professional development model did not consider those
involved in professional development, and progressively those involved in
professional development were linked to their respective change agents. In
the second and third research cycles, the model was extended to include a new
activity — the linking of professional development to teachers’ needs, its place
in the professional development delivery model and those responsible for
linking of professional development to teachers’ needs. Data for the ongoing
development of the model were collected through monthly discussions in which
researchers and professional development implementers reflected on what had
happened in professional development, identified barriers, enablers, challenges
and lessons learned; data from participant surveys and focus group discussions
between participants and professional development implementers were also
taken into account.

Conditions for the implementation of the science teacher
professional development model

The conditions for the implementation of the professional development
model were largely formulated in monthly discussions between researchers and
teacher educators, in which researchers proposed revised versions of the pro-
fessional development model, based on feedback from teacher educators, and
the conditions for the implementation of the model, on a cyclical basis. The final
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professional development model and the conditions for the implementation of
such a model were formulated at the end of the third research cycle.

The first step in implementing a professional development model is for
the teacher, a member of the school management team and the teacher educator
to agree on the goals of the professional development and its relevance to
the teacher’s needs. The agreement on the professional development goals is
derived from the agreement between the teacher and the management team
on the objectives of the school. In practice, this agreement on objectives takes
the form of a dialogue between the school leadership team and the teacher, with
both informing each other of the list of goals that are important to each of them,
in order of priority, and agreeing together on the correspondence between these
lists. The next step — linking the professional development to the teacher’s
needs — takes place in the interaction between the teacher and the teacher
educator: teacher educator, based on information from the school leadership
team and the teacher about the goal and the teacher’s previous professional
activities and competences (professional development experience, competence,
teaching, skills), suggests one or more possible research questions for the teacher
to work on in the professional development. Depending on the teacher’s skills
in action research or lesson study, the teacher may also propose a research
question according to these purposes. Having a specific research question and
reflecting on it regularly during professional development allows the teacher’s
needs to be continuously monitored and, if necessary, changed - the research
question adjusted or narrowed down so that it is answerable within the time and
resources available for professional development. In practice, the formulation
and reformulation of the research question follows the principle of write - talk -
get feedback® — decide. The teacher is first given time to formulate the research
question and to write why such a research question would be valuable for
the teacher, for the students, for the school as a whole (at the beginning of
the professional development), then presenting the research question and its
rationale to the teacher educator and to the teachers who learn in the professional
development programme. Feedback to the teacher presenting (speaking) on his/
hers research question can be given in different ways, depending on the teacher’s
self-assessment® skills. For teachers with a high level of self-assessment skills,
feedback can be given in the form of questions on which decisions are made or

> In the context of this research, feedback is understood as a guiding comment (from
the professional development provider or another teacher-in-training) with the aim of
improving performance; reflection is understood as a response, including self-assessment,
by the teacher-in-training based on the feedback received, resulting (or not) in concrete
actions.

In the context of this research, self-assessment is understood as an evaluation of oneself,
one's actions, activities, plans. High-level self-assessment includes not only evaluation but
also anticipation of the results of planned actions.
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actions are planned. For teachers whose self-assessment skills are not at a high
level, feedback can be structured. After receiving feedback, it is important to
allow the teacher to write again in order to make a decision on what to do with
the research question in the future: to correct it or to continue with the current
question, based on the self-assessment of progress after receiving feedback. A
similar approach should be taken in each of the desired practice modelling
workshops (at the beginning of the workshop), in order to update and develop
the research question and thus permeate the professional development with
relevance to the teacher’s needs. The posing, adjusting and self-assessment
of the research question is logically linked to another facilitator of change
in practice - planning own work - which can be implemented in the good
practice modelling workshops. Planning own work illustrates a decision-making
step based on the self-assessment of the teacher who learns on the feedback
received. The teacher plans his/her work at the moment when he/she both
adjusts the research question and keeps the research question as originally
asked - in both cases the search for answers to the questions is linked to
a logical investigation of his/her own activity (in the case of action research) or
collective lesson planning (in the case of lesson study). Modelling good practice
is also important before teachers independently implement action research or
lesson study. In the professional development delivery model, modelling good
practice takes two complementary approaches: first, modelling good practice in
conducting action research or lesson study (modelling the form of professional
development); second, modelling good practice to be implemented in the lesson
(modelling the ‘innovation’ of teaching). Each good practice modelling workshop
will take one, the other or both of the good practice modelling approaches, but
good practice modelling workshops cannot be done without the facilitators of
change in teaching practice described above - planning own work, feedback,
relevance to the teacher’s needs. It is important for the teacher educator to create
a positive but challenging atmosphere in the group of teachers, maintaining
support and encouragement. In practical terms, support and encouragement
from the professional development provider can take the form of openness
to individual communication and discussion with the teacher who learns
outside formal professional development time, flexibility and consideration
of the teacher’s needs, offering support materials, highlighting the positive
achievements of the teachers, and constructive feedback that also offers solutions
to identified challenges. In the professional development model, good practice
modelling workshops are interspersed with lesson study or action research.
Lesson study or action research in the context of teacher learning extends
teacher learning beyond the good practice modelling workshops: the teacher
has to implement the decisions and actions planned in the good practice
modelling workshops in his/her (teaching) practice, as he/she will have to return
to the next good practice modelling workshop with data, evidence, artefacts
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from the lessons. If resources allow, the action research or lesson study between
the good practice modelling workshops can be carried out with the involvement
of teacher educator or a member of the school management team, supporting
the trainee teachers in observing, analysing or extracting and organising
data, evidence, artefacts — this involvement complements the support and
encouragement given to the teacher. In the following good practice modelling
workshops, following the action research, the same workshop plan as in the first
good practice modelling workshop is followed. First, there is a look back at
the research question and the teacher’s needs: writing (what I have done, what
answers I have to the research question); talking (sharing with other teachers
in training and the teacher educator what I have done and the evidence that
shows this); feedback (comments from the teacher educator and other teachers
who learn to move towards the goals); decision (self-evaluation of what I have
done and planning my next steps). After reflecting on the research question,
the teacher educator can choose which approach to take to modelling good
practice based on what the participants have presented and said. After the good
practice modelling, participants are guided to plan the next step of the action
research or lesson study by repeating the same approach as the good practice
modelling workshop - write (plan what I will do), talk (plan what I will do),
get feedback (on the plan what I will do), make a decision (self-assess the plan
against the feedback and make a final plan). Repeated feedback and sharing
of independent teaching practice, as well as long-term collaboration in a small
group, with the same teachers as the learners, builds mutual (social) support —
a facilitator of motivational change and broadening of vision. A characteristic of
the first good practice modelling workshops is that teachers may have done little
or no action research or lesson study in between. In such situations, maintaining
a positive attitude and accepting the situation is another form of support and
encouragement that encourages teachers to continue with their professional
development.

Professional development programmes developed according to
the Science Teacher Professional Development Model

Two professional development programmes for science teachers have been
developed as part of the thesis: a lesson study programme implemented in
the first cycle of the study (Annex 4, comprising five best practice modelling
workshops and three lesson study phases) and an action research programme
implemented in the second and third cycles of the study (Annex 11, comprising
seven best practice modelling workshops and seven action research phases).
The professional development programme implemented in the first study
cycle was 26 astronomical hours long over five months; in the second and
third study cycles, 27 astronomical hours long over eight months. The aim
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of all the professional development programmes was to develop conceptual
understanding in science lessons and to bring about appropriate changes in
practice.

The impact of professional development solutions on changes in
science teachers’ practice

The impact of the developed professional development solutions on changes
in teachers practice is supported by quantitative data from the participants’
questionnaires and qualitative data based on the analysis of participants’ practice
artefacts.

Table 2. Participants’ responses to survey question AJ2.3 “I often use what I learn in this
professional development “ in the three research cycles

Answer to 1% research cycle 2m research cycle 3 research cycle
(N =65) (N =42) (N =49)

Rather yes 40 % 36 % 33 %

Definitely yes | 22 % 38 % 39 %

The second and third research cycles analysed the participants’ practice
artefacts — posters created by the participants in which the science teachers
summarised the individual research question, data, teaching solutions and
personal conclusions from the professional development. When analysing
the participants’ posters, most of them showed changes in teaching or student
outcomes (Table 3).

Table 3. Assessment of changes in science teachers’ teaching practices through analysis of
participants’ posters

Observed changes Observable changes | Changes in both
in teaching practices in teaching practice | teaching practice
(with low fidelity of (with high fidelity of | and student
implementation) implementation) outcomes

At the end of 35 % 15 % 35 %

the second research

cycle (N = 42)

At the end of 9% 28 % 47 %

the third research

cycle (N = 49)
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CONCLUSIONS

o The preconditions for change in science teachers’ teaching practice are:
1) instilling insights, 2) changes in motivation, 3) skill development, and
4) support for change in teaching practice.

Changes in teachers’ teaching practices are not only evidenced by teachers’
responses to the survey questions (the survey questions were obtained using
previously validated instruments), but also by artefacts of teachers’ practice and
responses to the focus group discussions.

In all three research cycles, focus group discussions with both participants
and professional development implementers identified themes that correspond
to the impact of all four preconditions on changes in teachers’ practice. For
example, instilling insigths was mentioned as a precondition for change in
teaching practice by Participant B in the focus group discussion of the third
research cycle: “..these courses gave me the opportunity to look at the teaching
of biology from a new perspective. I saw how other teachers work and it helped
me to understand how I could improve my methods. I have started to use new
approaches in my lessons, without a doubt”. In the same focus group discussion,
a science teacher also mentioned motivation changes as a precondition for
a change in teachers skills, e.g.: “This development helped me to realise how
important it is to continuously improve myself. I have become much more open to
new ideas and approaches. This is also evident in my lessons” “This format — and
it was the collaboration with the group leader — helped me to get out of the box, so
there were changes”” Participants in the focus group discussions also noted skills
development as a precondition for changes in teaching practice, for example:
“..I wonder if what I am doing in the lesson is what I think I am doing. I like to
gut myself, I can see in the SLA sheets of teacher skills that there is a lot of room
for growth. There were challenges in the group, if I thought I knew how to do it
already, I realised in the group that there was still a lot to learn. Through not being
able to do it myself, to realise that you are wrong and start again - that process
fosters growth?

o Professional development that achieves long-term change in teachers’ tea-
ching practice combining good practice modelling workshops with action
research or lesson study

As a result of all three professional development options implemented in

this study, the majority of science teachers who participated in this professional
development changed their practice (62% in the first study cycle, 74% in
the second study cycle, 72% in the third study cycle, 50% in the second study
cycle, 76% in the third study cycle, according to the teacher survey; and 76%
in the third study cycle, according to the analysis of participants’ practice
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artefacts in the second study cycle). Teachers’ focus group discussions highlight
the importance of action research and lesson study: T realised that you can
only learn by doing. Theory is quickly forgotten, you understand better by doing”
(Research cycle 2, focus group discussion A) “I think that all these courses were
basically a framework to give a different value to the lesson. I focused, so I knew
what I wanted. I was planning, gathering evidence, evaluating. I had never looked
at an hour through such a magnifying glass.” (Research Cycle 3, Participant Focus
Group Discussion A)

Science teachers also emphasise the impact of good practice workshops on
changing their practice:

“There is definitely a difference — smaller conversations, joint thinking, problem
solving, longer communication with each other. This doesn’t happen in big events,
courses. You have to do the work yourself, you get the support — more added value
in everything we talked about - vision, skills, motivation, because you have done
the work yourself” (Research cycle 3, focus group discussion B)

“The most important thing was the experience that you can do things differently
at school, which I got during the small group meetings. Teachers from all over
the country gave it to me, I saw new things for myself and, most importantly, I
felt that everyone was changing all the time. It’s like a herd effect. Very powerful”
(Research cycle 3, focus group discussion A)

The third cycle of the study showed the most changes in teachers’ teaching
practice, due to its long-term impact on changes in teachers’” practice: more than
half of the participants took part in professional development in both the second
and third cycles of the study, thus acquiring the skills needed for action research
and a better understanding of what to expect from the professional development
solution developed. This relationship is illustrated by quotes from the focus
group discussions of the professional development implementers:

“There is a big difference between those who are starting for the first time
and the few who are from the previous year. Those who have already worked have
a very good base.”

o Barriers to change in science teachers’ practice include over-adaptation,
changing practice, not meeting generally accepted best practice criteria
and lack of skills needed to engage in professional development.

The second and third cycles of the study identified a number of cases where
science teachers are innovating in their practice, but the implementation of these
innovations is not in line with generally accepted good practice. For example,
a science teacher introduces argumentation in lessons, but does not ensure that
opposing views clash, that opposing arguments are refuted, and that students
are asked to justify their answers in lessons. One of the themes identified in
the focus group discussions of the professional development implementers was
the differences in teachers’ perspectives, e.g:
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“There are teachers who have really worked on themselves, and we also
see that the students’ results change [...] It depends on the starting point - if
the teacher has a clear vision, we can support them, offer solutions, questions
to think about” (Research cycle 3, focus group discussion of professional
development implementers)

Another aspect in which science teachers’ preparation differs is their skills
in researching their professional activities:

“You need to have some initial theoretical and practical training to research
your own practice independently. The fact that you get motivated and do something
new in a lesson like that - by choosing a topic to study - is undeniable; but if you
don’t have the practical training, even to collect evidence, well then there’s oats,
and something has been in the classroom, but how it has been, whether it has
stayed the way it was, that’s not clear.” (Research cycle 2, focus group discussion of
professional development implementers)

Professional development in cycles 2 and 3 required teachers to formulate
a research question, design a study, collect data and interpret it — skills that most
science teachers teach in their subject to their students, but as the results of this
study show, teachers’ individual skills vary and often fall short of what is desired.
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THESES FOR DEFENCE

1. The preconditions for change to occur in science teachers’ teaching
practice trough professional development are: 1) instilling insights?,
2) motivation changes, 3) skill development, 4) support for change;
for change to occur in practice, the teacher learns in interaction with
the teacher educator and other teachers who learn.

The first thesis illustrates the empirically validated preconditions of change
in teachers’ teaching practices (the theoretical conjecture of the conjecture map).
The thesis is consistent with the idea proposed by Sims and colleagues that
changes in teacher practice can occur when teachers’ professional development
adheres to four principles. The dissertation research provides both quantitative
and qualitative evidence of the relationship of these four principles to changes
in teachers teaching practice (in previous publications, Sims and colleagues
set the principles as a hypothesis, which had not yet been empirically proven).
Instilling insights, motivational change and teacher skill development as agents
of change in teaching practice are consistent with elements of several models
of change in teacher practice (Clarke & Hollingsworth, 2002a; Desimone, 2009;
Fishman et al., 2003; Timperley, 2007). All of these models describe direct
relationships between teachers’ ‘internal’ changes (explained in specific models
of practice change as changes in teachers’ competence or affective variables (e.g.
motivation)). Supporting the teacher to implement changes in learning practices
is consistent with several models of innovation (Aarons et al., 2011; Domitrovich
et al., 2008; Kraft et al., 2018; Schaik et al., 2018) all of which describe innovation
implementation as a step-by-step process, one phase of which is the actual
implementation of the innovation in practice, which, according to the empirical
evidence gathered by the authors of the models, involves supporting the actual
implementer of the innovation (the teacher).

2. Instilling teachers insights is facilitated by modelling good practice and
peer support of the trainee teachers; improving the teacher’s skills is fa-
cilitated by modelling good practice, support and encouragement from
the teacher educator and feedback; motivation changes are facilitated by
peer support, the linkage of professional development to the teacher’s
professional development needs and agreement on targets to be achie-
ved; and support for change is facilitated by opportunities for teacher
self-evaluation and planning of own work.

* Vision, in the context of this study, is understood as a teacher's set of knowledge, beliefs,
assumptions, expectations and future expectations about science teaching (this concept is
described indetail in Section 1.1.3).
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The second thesis operationalises the first — describing the facilitators for
change in teachers’ practice (describing the design conjecture of the conjecture
map). The eight facilitators identified in this study are consistent with
the mechanisms for effective professional development proposed by Sims and
colleagues (the actions to be taken in teacher professional development to
bring about change in teachers” teaching practice). However, compared to Sims’
proposal, this study does not provide unequivocal evidence of the effects of
using reliable information, subject methodology, support materials, a reduced
cognitive lead, building on prior knowledge, practicing doing professional
development as facilitators for preconditions of practice change. Several of
the facilitators listed in the thesis are in line with current perceptions (Darling-
Hammond et al., 2009, 2017; Desimone, 2009; Garet et al., 2001; Hill, 2009;
Hubers et al., 2022; Ingvarson et al., 2005; Loucks-Horsley et al., 2012; Timperley,
2007) on the characteristics of effective teacher professional development. All of
the summaries of characteristics of effective teacher professional development
cite teacher collaboration or collective teacher participation in professional
development as one of the characteristics. Although this feature has been
criticised (Sims & Fletcher-Wood, 2021) because, for pragmatic reasons,
it is almost always the collective that participates in teachers professional
development, collective teacher participation is a prerequisite for teachers to
support each other in professional development. Similarly, almost all the authors
of the summaries of the characteristics of teacher professional development
stress the importance of coherence; teachers’ professional development must be
aligned with the school’s objectives; and teachers’ prior experience of professional
development. In the context of this study, coherence as a characteristic of
professional development can be linked to agreement on the objectives to be
achieved. Almost all authors also highlight the importance of active teacher
learning. In the context of this study, all the identified facilitators are formulated
as activities that the teacher should go through or the professional development
provider should organise (encourage the teacher to go through), thus ensuring
active teacher learning. Darling-Hammond and Timperley (Darling-Hammond
et al.,, 2017; Timperley, 2007) also highlight external expertise as a feature of
effective teacher professional development, which is captured by the professional
development delivery model and feedback developed in this study as facilitators
of change in practice.

Both the relevance to the teacher’s needs, the safe and supportive
environment and the agreement on goals are in line with the self-determination
theory proposed by Ryan and Deci (Deci & Ryan, 2015), according to which
an individual’s intrinsic motivation changes as a result of the satisfaction of
three basic psychosocial needs: belonging, competence and autonomy. Ryan and
Deci cite a secure environment as one of the sources of belonging, which, in
the context of the teacher professional development carried out in this study, is

67



fostered by peer support. As one of the sources that promote autonomy, Ryan
and Deci propose the possibility of choice, which is in line with considering
the teacher’s professional development needs: the teachers themselves could
choose the research question and change it. Another source of promoting
individual autonomy is offered by the authors as clear and rational reasons,
which are consistent with the negotiation of the goals to be achieved in this
study: teachers, together with the implementers of professional development,
arrived at a clear goal to be achieved. Similarly, taking into account the needs

of the individual is consistent with andragogy (Malcolm S. Knowles, 1980)

theses (“adults are motivated to learn if their experiential/work needs and

interests are met; adult learning is closely related to real-life needs and takes
into account the life situation rather than a particular subject when offering

learning”) (National Encyclopaedia, 2023)).

3. The conceptual framework for professional development that promotes
changes in science teachers’ teaching practice is operationalised by a pro-
fessional development model that combines desired practice modelling
workshops with action research or lesson study. The change in teachers’
teaching practice in professional development designed according to this
professional development delivery model is facilitated by: agreement on
professional development objectives and a theme appropriate to teachers’
professional development needs before the start of professional develop-
ment; modelling of desired practice and support and encouragement
during workshops; planning, self-evaluation, feedback and peer support
during action research or lesson study. Barriers to change in teachers’
teaching practice in such professional development include inadequate
adaptation of the changes introduced and gaps in the skills required for
full engagement in professional development.

The third thesis formulates the basic principles for operationalisation and
implementation of empirically validated theoretical causal relationships in
the professional development of science teachers. The third thesis of this study is
consistent with the available evidence on effective forms of teacher professional
development: the use of both action research and lesson study as forms of
teacher professional development has shown statistically significant changes in
student outcomes (Sims et al., 2021). The importance of combining lesson study
and action research with good practice modelling workshops is demonstrated
by experience in Latvia (Namsone & Cakane, 2019) and in other countries
around the world (Ewen et al., 2023; Hayes et al., 2021; Lee Bae et al., 2016),
which are moving towards teacher professional development centred on lesson
planning and analysis. The importance of modelling good practice workshops
has previously been justified in terms of the opportunity for ‘relationship
building’ between professional development implementers. The preconditions
for facilitating change in teachers’ practice, which are implemented prior to
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lesson study or action research — agreement on the objectives and relevance
of professional development to the needs of the teacher, modelling of good
practice, support and encouragement, planning of own work - conceptualise
the ‘relationship building’ between the teacher who learns and the teacher
educator. According to implementation science ideas, the success of an
innovation can be judged on the basis of eight implementation criteria;
adaptation to change and the competence of the implementer are two of these
criteria. Several reports on the so-called “funnel effect” have been published
recently (Mcchesney et al., 2019) or the phenomenon that not everything that
professional development designers have planned is implemented by teacher
educators to the full extent and in the appropriate form; similarly, teachers do
not fully and substantially implement everything that teacher educators offer.
The fourth thesis can be said to confirm the ‘funnel effect’ and, at the same
time, to highlight a problem for further prospective research - the teacher’s
preparedness (competence) to engage in professional development centred
on lesson planning and analysis (this problem and its possible solutions are
described in more detail in the recommendations and the options for further
research).
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FUTURE RESEARCH OPPORTUNITIES

1. Teachers’ professional development needs and their conceptualisation in
the Latvian education context.

The study identifies that teachers differ from one another in terms of their
vision (e.g. of pedagogical concepts) and in terms of their ability to research
their professional practice, to engage in professional development in which they
plan and analyse lessons, to self-evaluate their work, and to provide feedback to
other teachers. Such observations are not unique, but a clear conceptualisation,
profiling of teachers, taking into account both differences in perspectives and
teacher skills, would be valuable for the prospective personalisation of teachers’
professional development, prospectively shaping teachers’ learning trajectories
that take into account both the content and the form of professional development.
2. More in-depth evaluation of the performance of teacher educators.

Several recent studies and this study confirm the “funnel effect” in teacher
professional development: not everything that is initially planned when creating
a professional development model and/or programme is implemented by
the professional development provider; not everything that teachers learn in
professional development is implemented in the classroom. Conceptualising
this effect in the context of Latvian education would be important for targeted
and effective professional development of teacher CPD providers.

3. Interaction between the teacher who learns, teacher educator (or other
support person) and the school leadership team during professional
development.

The professional development in the first cycle of this study also involved
members of the school leadership team, but there was no evidence of a marked
success or failure of the school leadership team’s interaction with the teacher who
learns and the teacher educators. As school leadership team members clearly
play an important role in the professional development of teachers, it would be
important to examine the interactions of school leadership team members with
teachers who learn; with the teacher educator.
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RECOMMENDATIONS

1. Introduce a targeted professional development approach to improve
the effectiveness of teacher professional development, including instilling
insights, motivation change, skill development and support for changes in
practice.

Such an approach would be very different from the teacher professional
development that is typical in the Latvian context, which focuses on new
knowledge and individual examples of innovation, rather than on the lesson and
targeted changes to it. Teacher professional development should model good
practice, agree and plan for targets, provide feedback, support and encouragement,
create opportunities for teacher self-evaluation and a community of teachers
who can provide mutual social support. Teacher professional development
should be flexible, with objectives and delivery formats that are responsive to
teachers’ different professional development needs.

2. The impact of professional development and the quality of implementa-
tion and delivery should be monitored by combining data from various
data sources.

This will make teacher professional development more effective and will
lead to actions that have a real impact on changing teaching practice.

3. Development of evidence-based science subject and science teaching
and learning methodologies, including methodologies for developing
students’ conceptual understanding.

This would provide opportunities for teachers to broaden their vision of
teaching and learning in order to develop students’ conceptual understanding,
as well as provide more opportunities for teacher development providers to offer
relevant teacher professional development.

4. Develop solutions for identifying and supporting the professional deve-
lopment needs of teachers and schools that can be used in practice.
Deepening and reaching a comprehensive agreement on the vision of those

involved in the education system on the notion of professional development
needs, including the prospective development of a digitised management
system for teachers professional development to align and realise the goals
set by teachers, schools and their founders, which can be achieved by further
validating and scaling up the good practices and tools developed in the study
to school practice.

5. Creating a professional support framework for teachers in schools and
municipalities.

To scale up the framework for change in teachers’ practice developed in
this thesis and link it to the concepts of school as a learning organisation and
an educational ecosystem, thus creating a unified and interconnected vision of
the place of teachers’ professional development and linking it to other important
concepts in the Latvian educational context.
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