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ANOTACIJA

Promocijas darbs izglitibas zinatnu nozares augstskolas pedagogijas
apak$nozaré. Jelgava: Latvijas Biozinatnu un tehnologiju universitate.
Promocijas darba apjoms 171 lappuse ar 10 pielikumiem, 19 tabulam, 35
att€liem, 282 bibliografijas nosaukumiem latviesu, anglu un vacu valoda.

Autore ir beigusi LU Kimijas fakultates magistra studiju programmu
Dabaszinatnes — kimija. Kops 1988. gada autore strada Rigas Stradina
universitaté Cilvéka fiziologijas un biokimijas katedra, pedagogiska darba
pieredze — 23 gadi, docgjot kimiju un biokimiju.

Promocijas darba merkis

Izvertgjot kritiskas domasanas bitibu, izstradat mediciniskas kimijas
kursa didaktisko modeli, un Tstenot to ar kritiskas domasanas principos
balstitam metodem.

Didaktiska modela ideja tiek 1stenota, paplasinot jau zinamo principu un
metozu lietoSanas iesp€jas, kur kritiska domasana ir lidzeklis studiju mérka —
mediciniskas kimijas kursa apgtiSanas — sasniegSana, bet mediciniskas kimijas
kursa saturs, savukart kalpo ka konteksts kritiskai domaSanai. P&tfjuma
rezultata pieradijas, ka starp daudzajiem kritiskas domaSanas principiem
didaktiska modela TistenoSana, piemérotakie ir mérktieciguma princips,
informacijas atlases un analizes princips, fundamentalu likumsakaribu
ievéroSanas princips, kritiskas lasiSanas princips un savu zinaSanu robezu
apzinaSanas princips. Kritiskas domasanas principu izvéles kritériji ir to
piemérotiba dazadam mediciniskdas kimijas kursa situacijam (klatiene vai
tieSsaiste) un to nozimigums stud&joso turpmakaja izglitiba un profesionalaja
darbiba. Modelis veicina studiju rezultatu sasniegSanu, ko vini spgj paradit
attiecigo studiju nosléguma atbilstosi izvirzitajiem vertéSanas kriterijiem.

Pamatojoties uz izstradata modela metozu izvéli, tika noteikti kriteriji
zinasanu, iemanu un prasmju novert€Sanai mediciniskas kimijas studijas.
Didaktiska modela efektivitates kritériji ir informacijas analizes,
problémuzdevumu risinaSanas, informacijas sistematiz&Sanas, diskusijas
prasmes un paSnovert&jums, ko studenti apliecina kursa nobeiguma anketas un
parada savos gala parbaudes darbos, ka ari praktiskajas nodarbibas un
seminaros.

Izstradatais didaktiskais modelis ir izmantojams/ievieSams/pielagojams
arT citos teor€tiskajos studiju kursos medicinas, ka arT citas studiju programmas,
jo satur visparinamus elementus. AtSkirsies tikai studiju kursu saturs, bet
didaktiska modela principu un metozu lietoSanas iespgjas, kur kritiska
domasana ir Iidzeklis studiju mérka sasniegSani, ir universali, tacu darbietilpigi
gan studentiem, gan docétajiem.



Promocijas darba struktira

Promocijas darbu veido ievads, piecas nodalas, secinajumi, literatiiras
saraksts un pielikumi. Promocijas darba pirmaja dala raksturota studiju vide,
studiju formu un metozu dazadiba arstu izglitiba, paradot potencialo iesp&ju
integrét mediciniskas kimijas kursu citos teor&tiskajos un kliniskajos kursos.

Promocijas darba otraja dala analiz&tas kritiskas domaSanas pamatidejas
un dazadie definiciju varianti, ka arT aktualizéti mediciniskas kimijas kursa
didaktisko modeli balstosie principi. Kritiska domasana tiek skatita arT ka
dispozicija, kas attieccinama uz maciSanas pieredzes pilnveidoSanu studiju
sakuma.

Promocijas darba treSaja dala analiz&ti literattra aprakstitie didaktiskie
modeli un pamatots izveidotais kritiskas domasanas principos balstitais
didaktiskais modelis mediciniskas kimijas apgiiSanai. Didaktiskais modelis tika
veidots, pamatojoties uz sist€miskuma, kritiska konstruktivisma un
kognitivisma idejam, ka ari humanistisko un studentcentréto pieeju. Izveidota
didaktiska modela apraksts ietver studiju darba organizatoriskas formas,
teoretiskas c€lonsakaribas un kritiskas domasanas principos balstito metozu
analizi.

Promocijas darba ceturtaja dala ir raksturoti un analizgti parbaudes darbi
un to vertésana ka didaktiska modela komponenti. Sasniegtie studiju rezultati
tika noteikti, balstoties uz izstradatajiem mediciniskas kimijas studiju materiala
apguSanas sekmibas kritérijiem, péc kuriem tika vertétas studentu sekmes
tematu nosléguma darbos un gala parbaudes darba eksamena. Apkopojot
anket€Sanas rezultatus, tika secinats, ka studenti demonstré dazada ITmena
kritiskas domasanas dispozicijas un kognitivas prasmes informacijas analize,
novert€sana un interpretacija, ka ar1 secinajumos un skaidrojumos.

Piektaja promocijas darba dala analiz€ti konstat€joSaja un
eksperimentalaja p&tijuma iegiitie rezultati izvirzitas hipotézes parbaudisanai.

Promocijas darbs noslédzas ar secinajumiem par ieviesta didaktiska
modela rezultatiem.

Darba pielikumos - pétjjuma datu ieguvei izveidotas anketas, studentu
atsauksmes par mediciniskas kimijas kursu, vert€Sanas kriteriju tabula, darba
lapu un informacijas grafiskas sistematizé$anas piemeri.
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VISPAREJS PROMOCIJAS DARBA RAKSTUROJUMS

Promocijas darbs izstradats, p&tot Rigas Stradina universitates
Medicinas specialitates pirma studiju gada studentu iesp&jas mediciniskas
Kimijas kursa sekmigi apgit teorétiskas zinaSanas un praktiskas prasmes, kas
talakaja perspektiva pilnveidojamas pasSizglitibas cela turpmakas kliniskas
karjeras laika. Mediciniskas izglitibas studiju programma kimija ir viena no
teorctiskajam disciplinam, kas balstas vidusskola ieglitajas zinasanas, prasmes
un kompetenc€s. Vairaku gadu garuma pilnveidotajos studiju materialos
kimijas likumsakaribas pamatotas ar topoSiem arstiem aktualiem piemériem,
kas motive studentus mediciniskajas problémas saskatit arT konkrétus kimiskos
procesus, to c€lonus un sekas. Savukart c€lonu un seku analiz€ pilnveidojas
informacijas izvertéSanas prasmes, kas ir neatnemama misdienu kompetence
un kritiskas domasanas pamats. Nevar prasit no visiem studentiem tilit&ju
jaunas informacijas analizi, sint€zi un izvertéSanu, kas ir svarigakie kritiskas
domasanas attistiSanas komponenti un studétprasmes pamats. Lai arT apgiistama
informacija ir plasa, bet studiju kursi ne vienmér ir secigi un savstarpgji saistiti,
studentiem japarliecinas par fundamentalo dabas paradibu integritati. Optimals
risinajums $aja situacija ir mediciniskas kimijas kursa didaktiskais modelis,
kura harmoniski viens otru papildina studiju saturs un studiju metodes - tas ir
mediciniskas kimijas kursa saturs un Kkritiskas domasanas principos
balstitas metodes. Studentu kritiskas domasanas elementaras prasmes (ka
apzinat problému, izvirzit pieradijjumus un argumentus, ka apzinat pretrunas un
nepilnibas faktu atlas€ vai problému risinajumos) efektivi pilnveidojamas, ka
kontekstu izmantojot mediciniskas kimijas kursa saturu. Savukart, studgjot
mediciniskas kimijas kursu, optimalakas ir kritiskas domasanas metodes
(informacijas analize un interpretacija, problémuzdevumu risinasana, grafiskie
informacijas sistematizé$anas varianti, diskusijas un pasnoveértéjums).

Pétfjuma laika studiju norise tika pilnveidota, p&tot didaktiskos modelus
un metodes, dazadas pedagogiskas pieejas, nemitigi atsijajot mazak efektivas.
Mediciniskas kimijas kursa didaktiskd modela izstradé empiriska pétijuma tika
noskaidrots, kurus kritiskds domasanas principus un kadas metodes jaizmanto,
lai efektivi stenotu studiju procesu, nodrosinot mediciniskas kimijas kursa
sekmigu apgtsanu. MedicTniskas kimijas kursa didaktiskaja modelT Tstenotie
kritiskas domasanas principi ir: 1) meérktieciguma princips, 2) informacijas
atlases un analizes princips, 3) kritiskas lasiSanas un pierakstu veidoS$anas
princips, 4) fundamentalu likumsakaribu iev@roSanas princips, t.i., faktu
atSkir§ana no interpretacijam, viedokliem vai aizspriedumiem, 5) savu zinaSanu
robezu apzina$anas princips. (Paul, Elder, 2011, Paul, Elder, 2012, Dunne,
2015, Persky et al, 2018, Jahn, 2012, Halpern, 1998, King, 2017). Sie principi
nav tikai teorétiskas filozofiskas un psihologiskas pamatnostadnes, bet tie ir
istenojami ar konkrétam didaktiskam metodeém. Sis metodes ir izmantojamas
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studentu personigas pieredzes paplasinasanai ari tajos gadijumos, kad vinu
ieprieksgjas zinasanas nav pietiekamas.

Orientgjot studiju procesu uz aktivu maciSanos, tiek veicinata gan
kritiskas domasanas, gan patstavigas un atbildigas ricibas audzinasana.
Studentiem jaapzinas sevi ka cilveékus, kas sp€j aptvert jaunu informaciju un
idejas, rodot tam praktisku pielietojumu atbildigos lémumos un seku
izverteSana, aktualiz€jot nepiecieSamibu p&c pasnoveért€juma, kas balsta
patstavigas profesionalas paSizglitoSanas procesu visas dzives garuma.
Aprakstita situacija noteica pétljuma virzienu, izvéloties promocijas darba
tematu.

Petijjuma temats
Kritiska domasana mediciniskas kimijas studijas.

Pétijuma objekts
Kritiska domasana medicinas studijas.

Pétijuma priekSmets
Kritiska domasana kimijas studijas medicinas programmas.

Petljuma merkis

Izvertgjot kritiskas domasanas biitibu, izstradat mediciniskas kimijas
kursa didaktisko modeli, un Tstenot to ar kritiskdas domasanas princip0Ss
balstitam metodem.

Pétijuma hipoteze
Istenojot kritiskas domaSanas principos balstitu mediciniskas kimijas kursa
didaktisko modeli, mediciniskas kimijas apguve, ir sekmigaka, ja:

. studenti iemacas teoriju saistit ar praksi, apgiitas teoretiskas zinasanas
ir apstiprinamas praktiskos eksperimentos, kuru rezultati tiek statistiski
apstradati un analizgti;

. studenti apzinas nepiecieSamibu informacijas analizes prasmju
pilnveidoSana, atbilstosi kritiskas domasanas principiem,

. studentiem piedavato problému risinasana veicina apgiistamo faktu
atlasi, analizi, pretrunu un kltidu atrasanu, izverté$anu un laboSanu;

. aktualizeti vert€Sanas kriteriji un studenti ir orienteti uz
pasnovertejumu un refleksiju.



Pétijuma uzdevumi

1. Izvertét psihologisko un pedagogisko literataru, identificjot galvenas
kritiskas domasanas pamatnostadnes augstakaja izglitiba un pamatojot kritiskas
domasanas bitibu mediciniskas kimijas studijam

2. Pamatot studgjoSajiem pirmaja studiju gada aktualos kritiskas
domasanas principus, kas Tstenojami mediciniskas kimijas kursa, balstoties uz
sisttmiskuma, kritiska konstruktivisma un kognitivisma idejam, ka arl
humanistisko un studentcentréto pieeju.

3. Izveidot kritiskas domasanas principos balstito mediciniskas kimijas
kursa didaktisko modeli un parbaudit ta lietderibu praksg, izvertgjot un
analiz€jot darba metodes atbilstosi sekmibas Itmenim, ka arT atsauksmém
studentu anketas.

4. Pamatot un istenot kritiskas domasanas principos balstitas metodes
saskana ar studentu zinasanu un prasmju limeniem dazadas studiju situacijas,
izstradat kriterijus un raditajus parbaudes darbu verteSanai mediciniskas kimijas
studijas.

5. Apkopot un statistiski izvertét empiriska p&tijuma iegltos rezultatus,
aprakstot konstatetas likumsakaribas vai véra nemamas ipatnibas.

Petijjuma metodes
1. Teorgtiskas (pedagogijas, psihologijas, filozofijas) literatiras un LR un
ES izglitibas dokumentu analize.
2.  Empiriskas metodes.
Datu ieguves metodes:
* parbaudes darbu (diagnosticgjoso, formativo, gala parbauzu) vertejumi
un rezultatu apkoposana;
* aptaujas rezultatu apkoposana;
* studentu viedoklu analize esejas un anketas, raksturojot mediciniskas
kimijas nozimi arstu izglitiba.
Datu apstrades un analizes metodes:
e Hi kvadrata kritrijs;
* Spirmena korelacijas tests;
+ kvalitativo datu tematiska analize.

Pétijuma teorétiskais pamatojums

» Kiritiskas domasanas teorijas un kritiskas domasanas metodes: K. Popper
(2005), R. Ennis (1989, 1996, 2001, 2011), R. Paul (1989, 1991, 2001, 2011,
2012), B. Moore (2012), R. Parker (2012). J. Broadbear (2000), L. Elder (1991,
2001, 2011, 2012), D. Halpern (2000, 2020), S. Cottrell (2001, 2017), J. P.
Royce (2001), P. Facione (2008), N. Facione (2008), D. J. Klooster (2001), N.
Geoff (2002), Z. Rubene (2006, 2018), J. McPeck (1990), E. Fisher (2005), C.
Winch (2006), E. Gambrill (2012), D. Jahn (2012, 2019), G. Dunne ( 2015), A.
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Utinans (2015), J. G. White (2016), P. M. Nardi (2017), J. N. Vgjs (2018), K.L.
Thorndahl (2020),, D. Stentoft (2020), V. IndrasSiené (2021).

+ Didaktikas teorétiskais pamatojums: R. Gagne (1985), I. Zogla (2001,
2018), 1. Maslo (2001), C. Corwin (2005), H. Becker (2005), A.Eilks (2005), E.
Sumfleth, (2005), N. M. Seel (2012), K. Zierer (2012, 2018), R. Tennyson
(2013), R. Stowe (2017), M. Cooper (2017)

+ Konstruktiva pieeja: L.Vigotskis (2002); J. Piaget (2002), J. Bruner
(1977, 1996) von Glasersfeld (1990, 1995), Roth (2001), Mathews, (1998), N.
Geidzs (1999), D. Berliners (1999), H. Gudjon (2007), M. Wagenschein
(1962), W. Klafki (1964, 1992), J. Derbolav (2003), C. Stabile (2015), J.
Ershler (2015).

*  Humanisms un personcentréta pieeja: W. Huitt, (2009); N. Gage, D.
Berliner (1999) C. R. Rogers (1969), Z. Rubene (2006), J. Barrett (2016), L.
Yates (2016), G. McColl (2016), O. Oyelana (2018).

* Kognitivas psihologijas idejas un kognitivo didaktisko modelu
pamatojums: J. Piaget (2002), B. S. Bloom (1956), R. Gagne, (1987), J. Dewey
(2011), I. Maslo (2001), W. Huitt (2006), von Glassersfeld (1985), D. Halpern
(2000), J. Bruner (1977), I. Zogla (2001), D. Kuhn (2009, 2015, 2016), A. E.
Sefton (2013), M. Frommer (2013), J. A. Dent (2013), T. (2013), P. A. Thomas
(2016), D. E. Kern (2016), M. T. Hughes (2016), B. Y. Chen (2016).

* Pragmatiska modela pamatojums: J. Dewey (1997, 2011), J. Piaget
(2002), E.Smits (2000), 1. Zogla (2001, 2018), D. E. Whitworth (2016).

e VeértéSanas un pasnoveértéjuma teorijas: Knowles (1975), R. Gagne
(1985), D. Pratt (2000), P. Knight (2002, 2003), L. Schuwirth (2004), C. Van
Der Vleuten (2004). A. Robinson (2006), M. Udall (2006), W. J. Popham
(2008), M. Yorke, (2003, 2011).

+ Augstkolu studiju teorijas un tendences: I. Zogla (2001, 2018), P. A.
Thomas (2016), A. E. Sefton (2013), M. Frommer (2013), T. Koke (2016), A.
Skelton (2005), T. C. Postma (2017), J. G. White (2017), R. R. Harden (2000);
J. Barnes (2018), P. Ramsden (2003), B. Garratt (2000), L. Becker (2013), P.
Denicolo (2013), S. Griffiths (2009), C. V. Tartavulea (2020), B. Means
(2014), S. M. Danczak (2017), King (2017), M. J. Bezanilla (2019), B.
Williamson (2020), 1. V. Rossi (2021).

* Mediciniskaja izglitiba aktualo koncepciju un metozu analize: J. T.
Broadbear (2000), B. B. Keyser (2000), T. Swanwick, (2010), R. Harden
(2012, 2013), J. Laidlaw (2012), J. A. Dent (2013), A. Eilks (2005) M. Sarkele
(2016), A. M. Persky (2018), A.Minajeva (2021).
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Pétijuma baze

Pétfjums tika veikts Rigas Stradina universitates (RSU) Cilvéka fiziologijas un
bioktmijas katedra (CFBK). Pe&tijuma piedalijjas 1794 Medicinas fakultates
pirma studiju gada studenti un 45 Latvijas Universitates (LU) studenti.

Pétijuma robezas

Rigas Stradina universitate, salidzinot ar citam augstskolam, teorétisko kursu
apgiSanas organizatoriskais princips ir atskirigs. RSU Medicinas fakultates
studenti Kimijas, biokimijas un normalas fiziologijas kursus apglist viena
katedra. Bet, pieméram, Latvijas Universitates Medicinas fakultates studenti §Ts
zinaSanas gist atseviski - katru kursu cita katedra. Atskirigas darba formas
nelauj parbaudit izveidoto mediciniskas kimijas kursa didaktisko modeli
dazadas augstskolas. Aprakstitaja petijuma tika iesaistiti vienas augstskolas
studenti. P&tfjuma netika izvertetas un salidzinatas studiju organizatoriskas
nianses augstskolas, bet analizétas iesp€jas ST briza situacija nodroSinat
maksimali iesp&jamo izglitibas ITmeni mediciniskas kimijas kursa apgiiSana,
kompleksi izmantojot kritisko domasanu attsto$as metodes.

Petijjuma posmi

2005.-2007. gada pétijjuma posma, balstoties uz studentu eseju rezultatiem, tika
formuléti anketas jautajumi situacijas izpé&tei. Pirma studiju gada studenti esejas
rakstija semestra sakuma un papildindja tas semestra beigds. Sajas esejas
paustie viedokli lava konstatét respondentu studiju pieredzes veidoSanos un
mediciniskas kTmijas kursa apgiiSanas motivacijas izmainas semestra laika.
2008. — 2011. gada tika izvirzita un darba gaita preciz€ta petijuma hipoteze,
izveidots studiju materials “Vispariga kimija”, pielagotas kritisko domasanu
attistosas didaktiskas metodes, sistematiz€ti un analizeti iegitie dati.
Pamatojoties uz zinatniskas literatiiras analizi, tika veidots kritiskas domasanas
principos balstita mediciniskas kimijas didaktiska modela teor€tiskais
pamatojums. Izstradati un pilnveidoti mediciniskas kimijas kursa apgiito
zinaSanu un prasmju vert€Sanas kritériji. Tika pilnveidots studiju materials un
korigétas kritiskas domaSanas principos balstita mediciniskas kimijas
didaktiska modela metodes.

2012. — 2022. gada turpinajas kritiskdas domasanas principos balstita
mediciniskas kimijas didaktiska modela pilnveide, koriggjot metodes un kursa
satura izklasta variantus studiju materiala. Apkopojot un analiz&jot anketu
rezultatus, tika parbauditas petjjuma hipotezes. P&tljuma beigu posma (2020.-
2022.), stradajot attalinati, vairs nebija iesp&jams veikt anket€sanu Iidzsingja
veida divas reizes semestrl. Respondenti tika anketéti tikai semestra beigas.
Nosledzosaja petljuma posma konstateta kritiskas domasanas principos balstito
didaktisko metozu lietderiba klatienes un attalinatajas studijas.
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Pétijuma zinatniska novitate

1. Pamatoti kritiskas domasanas principi mediciniskas kimijas studijas.

2. lIzstradata kritiskas domasanas definicija mediciniskas kimijas studijas.

3. Izveidots un T1stenots kritiskds domaSanas principos Dbalstitais
mediciniskas kimijas kursa didaktiskais modelis, ko pamato sistémiskuma,
kognitivo macibu teoriju un konstruktivisma pamatidejas, ka arT akcenteta
studentcentréta pieeja.

4. lIzstradati kritériji studentu mediciniskas kimijas kursa apgiito zinasanu
un prasmju (informacijas analizes, problémuzdevumu risinasanas, informacijas
grafiskas sistematizéSanas, dialogisko un paSnovért€juma prasmju)
novertesanai.

5. Ar aprobétajam kritiskas domasanas principos balstitajam metodém
1stenota didaktiska modela integrativa pieeja, kas pierada kimijas un citu
dabaszinatnu savstarpgjo saistibu.

Pétijuma praktiska nozime

1. Balstoties uz sekmibas raditdjiem un anketu datiem, izvertetas
piem@rotakas darba formas: darbs ar nelielam grupam, praktisko darbu
ipatsvara palielinaSana, nodro§inajums ar daudzveidigiem studiju materialiem
patstavigam darbam gan klatieng, gan attalinati.

2. Didaktiska modela ietvaros izstradats vertéSanas lidzeklis (parbaudes
darbi un to vértéSanas kriteriji) kritiskas domasanas principos balstito metozu
lietderibas novértésanai mediciniskas kimijas kursa. Pamatoti un izstradati
kritiskas domasanas limeni mediciniskas kimijas kursa.

3. Apkopota un izvertéta pirma studiju gada studentu paSnovert€juma
prasme.

4. Petijuma rezultata pamatots, ka 1stenojot kritiskas domasanas principus
mediciniskas Kkimijas kursa, studenti izprot informacijas analizes un
izverteSanas nepiecieSamibu sava izglitiba. Izstradajot mediciniskas kimijas
kursa didaktisko modeli medicinas specialitates studentiem, tika iev&rotas
studgjoSo dazadas priek$zinasanas kimija, paSorganiz€Sanas prasmes un
macisanas pieredze. Balstoties uz mediciniskas kimijas kursa didaktiska modela
metozu vert§jumiem anketas semestra beigas un studentu sekmju raditajiem
devinu gadu laika, par piemérotakam ir atzistamas S$adas pedagogiskas
aktivitates.

e Uz zinatniskumu balstitu pétniecisko metozu apgtisana, kas paredz
teoriju izvirziSanu, to daudzkartgju praktisku parbaudi, statistisko rezultatu
apstradi, analizi un secinajumu izdariSanu;

* Darba lapas ar speciali sagatavotiem uzdevumiem, kuru risindjuma
studentam javerteé piedavato faktu patiesums, precizitate, kludas vai
neatbilstibas, t.i., kritiskas domasanas principos balstita problému risinasanas
prasmju attistiSana.
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* Izveidotais studiju materials ,,Vispariga kimija” atbrivo studentus no
pamatinformacijas mekl&Sanas, dodot iesp&ju vairak laika veltit ilustr&joSo
faktu analizei vai alternativas literatiiras studéSanai. Kursa saturs, kas ietverts
studiju materiala “Vispariga kimija” pilda ,,darba materiala” funkciju. Tas
atbilst studentu individualajam vajadzibam, jo ir patstavigi modific€jams,
atbilstosi katra studenta mérkiem, pieredzei un zina$anu limenim.

Pétljuma rezultatu prezentacija zinatniskajas konferences

1. Riga Stradin$ University International COVID-19 Conference: “Impact,
innovations and planning”. Riga, Latvija 2022. gada 28. — 29. aprilis. Referats:
More effective information layout options in medical chemistry course.

2. Riga Stradin$ University International Conference Research week 2021:
University Teaching and Learning. Riga, Latvija 2021. gada 24. — 26. marts.
Referats: Advantages and disadvantages of distance-learning process in RSU
medical chemistry course.

3. International Scientific Conference. Society. Integration. Education.
Rezekne, Latvija 2020. gada 22. — 23. maijs. Referats: Didactic model based on
principles of critical thinking.

4. International Scientific Conference. Society. Integration. Education.
Rezekne, Latvija 2019. gada 24. — 25. maijs. Referats: Medical Students'
Preparation for Analysis of Study Materials in the Chemical Course.

5. Riga Stradin§ University International Conference on Medical and
Health Care Sciences Riga, Latvija 2019. gada 1. — 3. Aprilis. Referats:
Worksheets as an example of information structuring in chemistry studies.

6. International Conference for Academic Disciplines. Budapest 2018.
gada 24.- 27. julijs. Referats: Role of visualization in knowledge integration
within chemistry course.

7. Rigas Stradina universitates zinatniska konference. 2018. gada 22. - 23.
marts. Referats: Vizuala informacija kimijas kursa.

8. Rigas Stradina universitates zinatniska konference. 2017. gada 6. - 7.
marts. Referats: Medicinas fakultates pirma studiju gada studentu sekmiba
mediciniskas kimijas kursa ka studentu maciSanas pieredzes raditajs.

9. Rigas Stradina universitates zinatniska konference 2016. gada 17.- 18.
marts. Referats: Kritiskas domasanas metozu izmantoSana informdcijas analizé.

10. ATEE Spring Conference 2015. gada 8. maijs. Referats: Analysis of
problem-situations and problem-solving skills as a decision making model.

11.1 International Baltic Symposium on Science and Technology
Education, BalticSTE 2015. gada 15 — 18. junijs. Referats: Usage of critical
thinking principles in medical chemistry course.

12. International Conference for Academic Disciplines at Anglo-American
University (AAU), Czech Republic, 2014. gada 10 - 13 junijs. Referats:
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Didactic substantiation for the use of critical thinking methods in the chemistry
course of medical education.

13. VIII IOSTE Symposium for Central and Eastern Europe 2011. gada 30.
novembris — 3. decembris. Prezentacija un publikacija: Usage of Critical
Thinking Strategies in Medical

Chemistry Course.

14. Starptautiska zinatniska konference Sabiedriba, integracija, izglitiba.
Latvija Rézekne 2011. gada 27. — 28. maijs. Referats: Use of complex Didactic
Methods during Studi Process as a Prerequisite for developing a critical
Approach towards Information Analysis

15. Daugavpils Universitates 52. starptautiskas zinatniskas konference 2010.
Gada 14.-17. aprilis. Referats: Medicinas studentu kritiskds domdsanas
pilnveide visparigas kimijas kursa.

16.4th International Conference Research in Didactics of the Sciences
(DidSci) Krakow, Poland. 2010. gada 7. — 9. julijs. Referats: Development of
Critical Thinking for Medical Students in Chemistry Course

17.16th International Scientific Conference, Latvia University of
Agriculture (LLU). 2010. gada 19 — 21. maijs. Referats: Development of
Critical Thinking for Medical Students in Chemistry Course.

18. Starptautiska zinatniska konference Sabiedriba, integracija, izglitiba.
Latvija Rézekne 2009. gada 27.-28. februaris. Referats: Development of
Critical Thinking for Medical Students in General Chemistry Course.

19. ATEE Spring University Teacher of the 21st Century: Quality Education
for Quality Teaching 2008. gada 2.-3. maijs. Referats: Patstavigas studéSanas
prasmes un kritiska domasana ka galvenie nosacijumi uzsakot studijas.

Publikacijas zinatniskos recenzéjamos izdevumos un Kkonferencu
materialos

1. Kazusa, I. (2021). Advantages and disadvantages of distance-learning
process in RSU medical chemistry. Proceedings of the Riga Stradin§ University
International Conference Research week 2021: University Teaching and
Learning. Riga, Latvija 2021. gada 24. - 26. marts. DOI:
https://doi.org/10.25143/rw2021.uniteach.abstracts-book

2. Kazusa, 1. (2020). Didactic model based on principles of critical
thinking. Proceedings of the international Scientific Conference. Society.
Integration. Education. Rezekne, Latvija 2020. gada 22. — 23. maijs.
DOl:http://dx.doi.org/10.17770/sie2020v0l1.4943

3. Kazusa, 1. (2019). Medical Students' Preparation for Analysis of Study
Materials in the Chemical Course. Proceedings of the international Scientific
Conference. Society. Integration. Education. Rezekne, Latvija 2019. gada 24. —
25. Maijs. DOI: http://dx.doi.org/10.17770/sie2019vol1.3979
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4. Kazusa, I. (2019). Worksheets as an example of information structuring
in chemistry studies. Riga Stradin$ University International Conference on
Medical and Health Care Sciences Riga, Latvija 2019. gada 1. — 3. Aprilis.
Pieejams:
https://conference2019.rsu.lv/sites/default/files/documents/knowledge_for_use

in_practice_abstracts_rev.pdf

5. Kazusa, 1. (2017). Medicinas fakultates pirma studiju gada studentu
sekmiba mediciniskas kimijas kursa ka studentu maciSanas pieredzes raditajs.
Publicéts konferences materialos: Rigas Stradina universitates zinatniska
conference. 2017. gada 6. - 7. marts.

6. Kazusa, 1. (2016). Kritiskas domaSanas metoZzu izmanto$ana
informacijas analizé. Publicéts konferences materialos: Rigas Stradina
universitates zinatniska conference 2016. gada 17.- 18. marts.

7. Kazusa, 1. (2016). Analysis of problem-situations and problem-solving
skills as a decision making model. Proceedings of the ATEE Spring Conference

2015. gada 8. Maijs. Pieejams:
https://www.cambridgescholars.com/resources/pdfs/978-1-4438-1100-2-
sample.pdf

8. Kazusa, 1. (2015). Usage of critical thinking principles in medical
chemistry course. Proceedings of the | International Baltic Symposium on
Science and Technology Education, BalticSTE 2015. gada 15 — 18. janijs.

9. Kazusa, I. (2014). Didactic substantiation for the use of critical thinking
methods in the chemistry course of medical education. International Journal of
Arts & Sciences, ISSN: 1944-6934: 07(02):573-584  Pieejams:
http://www.universitypublications.net/ijas/0702/html/P4G210.xml

10. Kazusa, 1. (2014). Medical Chemistry Course Result Quality Evaluation
Criteria and Corresponding Critical Thinking Levels as Evaluation Parameter.
Conference Proceedings 21st Century Academic Forum Conference at Harvard
2014, Vol.1, No.1 ISSN: 2330-1236 Pieejams:
http://www.21caf.org/uploads/1/3/5/2/13527682/kazua-hrd-
conference_proceedings.pdf

11.Kazusa, 1. (2012). Usage of Critical Thinking Strategies in Medical
Chemistry Course for a future Doctor. Problems of Education in the 21st
Century. 41. April doi: https://doi.org/10.33225/pec/12.41.18

12.Kazusa, I. (2011). Usage of Critical Thinking Strategies in Medical
Chemistry Course. Proceedings of the VIII IOSTE Symposium for Central and
Eastern Europe. 2011. gada 30. novembris — 3. decembris. Pieejams:
https://www.apgads.lu.lv/fileadmin/user_upload/lu_portal/apgads/PDF/LUR-
778_Kimija_01.pdf

13.Kazus$a, 1. (2011). Use of complex Didactic Methods during Study
Process as a Prerequisite for developing a critical Approach towards
Information Analysis. Publicéts konferences materialos: Starptautiska
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zinatniska conference Sabiedriba, integracija, izglitiba Latvija Rézekne 2011.
gada 27. — 28. maijs.

14.Kazusa, 1., Nokalna, I., (2011). Medicinas studentu kritiskas domasanas
pilnveide visparigas kimijas kursa. Proceedings of the 52nd international
scientific conference of Daugavpils University (2011), Part B ,Reports on

Research”. Pieejams:
https://dukonference.lv/files/proceedings of conf/zinojumi_par petijumiem 5
2konf.pdf

15.Kazusa, 1. (2010). Development of Critical Thinking for Medical
Students in Chemistry Course. Proceedings of the 4th International Conference
Research in Didactics of the Sciences (DidSci) Krakow, Poland. 2010. gada 7.
—9. julijs.

16.Kazu$a, 1. (2010). Development of Critical Thinking for Medical
Students in Chemistry Course. Proceedings of the 16th International Scientific
Conference, Latvia University of Agriculture (LLU). 2010. gada 19 — 21. maijs.
Pieejams: https://www2.llu.lv/research_conf/Proceedings/16th_volume2.pdf

17.Kazusa, 1. (2009). Development of Critical Thinking for Medical
Students in General Chemistry Course. Publicéts konferences materialos:
Starptautiska zinatniska conference Sabiedriba, integracija, izglitiba Latvija
Rézekne 2009. gada 27.-28. Februaris.

18. Kazusa, I. (2008). Patstavigas studéSanas prasmes un kritiska domasana
ka galvenie nosacijumi uzsakot studijas. Proceedings of the: ATEE Spring
University Teacher of the 21st Century: Quality Education for Quality
Teaching 2008. gada 2.-3. maijs. Pieejams:
https://dspace.lu.lv/dspace/bitstream/handle/7/2941/ATEE-2008 9-
session.pdf?sequence=10&isAllowed=y

Studiju didaktiskais nodroSinajums
Kazu$a, 1. (2021). Vispariga kimija mediciniskas kimijas kursam: macibu
lidzeklis. (14.ed.) Rigas Stradina universitate.

Tezes aizstavesanai

Mediciniskaja kimija apgustamas kritiskas domasanas prasmes ietekmées
ar1 turpmako studiju kvalitati, jo to universalais raksturs neaprobezojas ar vienu
zinatni. Mediciniskaja izglitiba visos studiju posmos un turpmakaja
profesionalaja darbiba butiska ir kritiska domasana, kas attista prasmes
formulét personigo viedokli, meklét nepiecieSamo informaciju un p&c iesp&jas
objektivi novertet §1s informacijas kvalitati.

Izmantojot mediciniskas kimijas didaktisko modeli, iesp&jams mainit
akcentus studijas no paradibu konstatacijas uz to izpraSanu un sist€miska
prieksstata veidoSanos. Izstradata didaktiska modela pamatu veido vispariga
didaktika apvienojuma ar kimijas didaktiku, ietverot studiju organizatoriskas
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formas, teorétiskas c€lonsakaribas un kritiskas domasanas principos balstitas
netiesas (neakcentetas jeb integrativas) metodes. Didaktiska modela uzdevums
- Istenot mediciniskas kimijas kursa studijas tada veida, lai, vienlaicigi ar
kimijas zinasanu konstrugSanu, pilnveidotos arT studentu maciSanas pieredze un
kritiska domaSana. Didaktiska modela idejisko pamatu veido kritiskas
domasanas attistiSanas principi, kas ir nozimigi pirma studiju gada studentiem,
istenojami visas mediciniskas kimijas kursa situacijas un ir universali arl
turpmakaja izglitiba un profesionalaja darbiba. Kritiskas domasanas principi
studijas tiek Tistenoti praktiska veida ka fundamentalas metodologiskas
koncepcijas.

Empiriska longitudinala pétijjuma rezultati pierada, ka kritiskas
domasanas principos balstitais didaktiskais modelis ir sekmigi izmantojams,
1stenojot mediciniskas kimijas kursu klatien€ un attalinati. Tika apstiprinatas
atseviSkas izvirzitas hipotézes pozicijas. Istenojot kritiskds domaSanas
principos balstitu mediciniskas kimijas kursa didaktisko modeli, mediciniskas
kimijas apguve, ir sekmigaka, ja:

. studenti iemacas teoriju saistit ar praksi, apgiitas teoretiskas zinasanas
ir apstiprinamas praktiskos eksperimentos, kuru rezultati tiek statistiski
apstradati un analizéeti;

. studenti apzinas nepiecieSsamibu informacijas analizes prasmju
pilnveidosana, atbilstosi kritiskas domasanas principiem;

. studentiem piedavato problému risina$ana veicina apgistamo faktu
atlasi, analizi, pretrunu un klidu atrasanu, izvert€sanu un labosanu;

. aktualizéti vertéSanas kritériji un studenti ir orientéti uz
pasnovertejumu un refleksiju.
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PROMOCIJAS DARBA KONSPEKTIVS IZKLASTS

1. Mediciniskas kimijas studiju satura, formu un metoZu
aktualitate mediciniskaja izglitiba

Promocijas darba pirmaja dala raksturota studiju vide, studiju formu un
metozu dazadiba arstu izglitiba, paradot potencialo iespgju integrét
mediciniskas kimijas kursu citos teorétiskajos un kliniskajos kursos.
Starpnozaru saiknes aktualizé$ana uzlabo studiju kvalitati paplasinot toposo
specialistu redzesloku. Izstradatais didaktiskais modelis balstits uz izglitibas
sisttmu, kura bitiski ir zinasanu ieglSanas dazadie varianti un kritiskas
domasanas veido$anas metodologija, kas maina izzinas ka garigas darbibas
struktiiru. Realas kliniskas pieredzes iegiSana motivé studentus, paaugstinot
atbildibas sajiitu, tacu ir nepiecieSamas bazes zinasanas, kas ieglistamas
teoretiskajos kursos pirmajos studiju gados.

Kritiskas domasanas principos balstito metoZzu piemérotiba un to
kombinaciju varianti ir atkarigi no sasniedzamajiem mérkiem. Piedavato
materialu lasiSsana, videolekcijas, elektroniskas vides izmantoSana ir efektiva
zinaSanu iegl$and, problému risinaSana, bet nedod rezultatus praktiskas
pieredzes iegiiSana un prasmju veidoSana. Toties diskusijas un praktiskas
nodarbibas veido pozitivu emocionalo gaisotni, ka arT ir pietieckami efektivas
jegpilna studentu iesaistiSana izzinas procesa.

Petfjuma tika analizets augstakaja profesionalaja izglitiba izmantojamo
metozu teorctiskais pamatojums un situacijas, kuras metodes ir efektivas un
iespgjama to izmantoSana mediciniskas kimijas studijas. RSU Medicinas
fakultates studiju programmas tiek istenotas izmantojot tradicionalas augstskolu
studiju organizacijas formas, ka arT tiek mekl&ti optimalakie varianti teor&tisko

un praktisko nodarbibu norisei.

2. Kiritiskas domasanas principu teorétiskais pamatojums
mediciniskas kimijas studijam

2.1. Kritiskas domasanas pamatidejas

Otraja nodala kritiska domasana tiek analizéta no dazadam teoretiskam
pozicijam, ka arT nemot véra dazadu disciplinu kontekstus. Kritisko domasanu
var raksturot ka daudzu prasmju kopumu, kas ir nemitiga attistiba, nevis tikai
ka atseviskas prasmes. Kritiskas domasanas jeédziena vesturiska attistiba ir plasi
petita un aprakstita daudzas gramatas un publikacijas. Ta ka pastav daudzi
kritiskas domasanas interpretéSanas varianti, kas dazreiz papildina viens otru
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vai arl konkuré viens ar otru, japrecizé, kads pamatojums balsta didaktiska
modela izveidi dotaja p&tijuma. Tap&c promocijas darba tika definéts kritiskas
domasanas jédziens, kas nosaka pétljuma konceptualo ietvaru: Kritiska
domdsana mediciniskas kimijas studijas ir informdcijas analize, izvértésana un
integrdcija savd pieredze, izvairoties no aizspriedumiem, ka ari apzinoties savu
zinasanu robezas. Ta ir merktieciga uz pamatotiem pieradijumiem balstita
domdsana, kas lauj risinat problémas, interpretet faktus, izmantojot objektivus
un ticamus datus, lai pienemtu pamatotus lemumus.

2.2. Kritiskas domasanas principi

Kritiskas domasanas principos pamatojas izglitibas procesa organizacija,
zinasanu ieglisanas un stud€joso ieguldijuma noveértésanas kriteriji, kas ietverti
izstradataja didaktiskaja modeli. No literatiira aprakstitajiem kritiskas
domasanas attistiSanas principiem, tika izveleti tie, kas ir nozimigi pirma
studiju gada studentiem, Tstenojami visas medictniskas kimijas kursa situacijas.
Kritiskas domaSanas principi studijas tiek Tstenoti praktiska veida ka
fundamentalas metodologiskas koncepcijas.

Medictniskas kimijas kursa didaktiskais modelis un metodes ta
IstenoSanai balstits §ados principos:

1. Viens no kritiskas domasanas pamata principiem ir virziSanas uz
skaidru un pamatotu mérki. Studenti, kuri doma kritiski, censas saprast ne tikai
to, ko macas, bet arT - kapec. (Paul, Elder, 2011). Tas ir kritiskais iemesls
(critical reason), kas sniedz studentiem izpratni ne tikai par zinasanu biitibu,
mérkiem, apjomu un ierobezojumiem, bet arT dod iesp&ju labak izprast sevi ka
individu un profesionali (Dunne, 2015). Kritiska domasSana ir mérktieciga,
pamatota un motivéta (Halpern, 1998). Motivacija un vajadziba péc zinasanam
ir galvenais nosacTjums mérka noteikSanai un virzibai uz vélamo studiju
rezultatu.

2. Informacijas atlases un analizes princips. Kritiski domajosi studenti
mekle informaciju, kas attiecas uz risinamajiem jautajumiem un problémam, ka
arT analiz€ un izverte citu izmantoto informaciju. (Paul, Elder, 2011). To var
nosaukt arm par informativa adekvatuma principu izpratnes atviegloSanai
(Dunne, 2015), kas ietver prasmes kritizet informacijas avotus, to precizitati un
ticamibu (Jahn, 2012). Kritiska domasana ir sp&ja novertét faktus, izmantojot
jau esosas analitiskas prasmes un tiecoties tas pilnveidot. Informacijas analize ir
atseviSko elementu atpaziSana un izmantoSana, lai izdaritu pamatotus
secindjumus vai izvirzitu hipotézes (Persky et al, 2018). Izmantojot kritiskos
jautajumus, var parbaudit satura ticamibu, logiku, ka ari identificét ar to
saistitas sekas (Jahn, 2012). Kritiskas domasanas prasmes ietver gan
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informacijas atlasi, analizi un secindgjumus, gan arl apzinatu lémumu
pienemsanu.

3. Kritiski domajosie atzist problematiskas koncepcijas, atskir faktus no
interpretacijam, viedokliem vai aizspriedumiem (Paul, Elder, 2011), analizgjot
jebkuru situaciju no vairakiem aspektiem un meklgjot apstiprinajumu.
Pieradifjumi ir atsléga, lai atSkirtu faktus no viedokliem. Fakti ir iegfiti no
kvalitativiem novérojumiem vai kvantitativiem pieradijjumiem (Nardi, 2017).
Novertgjot prickSnosacijumus un domasanas virzienus, uz kuriem balstas citu
un personigie uzskati, un nemot v&ra to patiesumu, izglitojamie kritiski
pardoma faktu logisko pareizibu, ka ari to pamata eso$as socialas normas. Tam
ipasi piem@rotas grupu diskusijas un pretrunu analize (Jahn, 2012). Tiek
uzsverts, ka mediciniskas kimijas kursa saturs skatams plasaka konteksta, jo
butiba runa ir par cilveka dzivibu un veselibu. Studentu aktivitates tiek
organizgtas ta, lai vini soli pa solim iesaistitos aizvien dzilaka situaciju analizé
un pakapeniski nonaktu pie patiesiem secindjumiem, atrodot kludas,
neprecizitates, neatbilstibas.

4. Kritiskie domataji atzist savu zinaSanu robezas. Tas ir intelektualas
pietates (intellectual humility) princips (Elder, Paul, 2012), kas raksturo
atbildigu domataju, kurs ir godigi domajoss un kuram ir spécigs morales, &tikas
un veértibu pamats. Izmantojot kritiskas domasanas prasmes, cilveki sp&j labak
noteikt informacijas veértibu un nozimi, piepemot l€émumus (King, 2017).
Intelektuala pietate ir saistita ar iepriek$€jam zinasanam, domasanas stiliem,
savstarpgjam attiectbam un maciSanas mérkiem, kas var veicinat jaunu
zinaSanu apguvi (Krumrei-Mancuso, et. al., 2020). Intelektuala pietate nozimé
savas neobjektivitates un aizspriedumu apzinaSanos, atklajot savus aplamos
uzskatus, nepareizos priekSstatus vai aizspriedumus, atzistot kliidas un mainot
savu viedokli, saskaroties ar kompetentaku argumentaciju.

5. Kritiskie domataji lasot tekstus identific€ un lieto vissvarigakas idejas.
Kritiskie domataji izmanto rakstiSanu ka instrumentu padzilinatai jeédzienu
kopsakaribu izpratnei tekstos (Paul, Elder, 2012). Lasot, vini redz tekstu ka
verbalu autora domasanas att€lojumu, bet rakstot cenSas prezentét savu domu
vispieejamakaja veida (Paul, Elder, 2002). NepiecieSama informacija iegiistama
attistot prasmes uzmanigi lasit, klausities, novertét argumentus un paredzet
apgalvojuma sekas (Moore, Parker, 2012). Pretstata dinamiskam diskusijam,
kuras domasSanas laika faktors ir ierobeZzots, rakstot ir iesp&ja piepemt
neatkarigu vertgjumu ar nobrieduSu atzinu palidzibu (Jahn, 2012). Rakstiski
skaidrojumi eksaktajas zinatn€s attista domasanu, virza studentu kognitivos
procesus un refleksiju par savam studijam (Klein, Dijk, 2019). RakstiSanai
nepiecieSama vismaz minimala abstrakcijas limena attistiba. Saja zina rakstiska
runa atSkiras no mutiskas runas tada pasa veida ka abstraktda domasana no
vizualas. Rakstits teksts dod iesp&ju nesaprasanas gadijuma to parlasit, tacu tam
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trakst dzivas dialogiskas saiknes ar lasitaju, 1idz ar to saprasanas procesu nevar
koriggt.

Kritiskas domasanas principi lauj sisteémiski attistit studentu kritisko
domasanu mediciniskas kimijas nodarbibas, noteikt savas prioritates studijas.
Turklat visi principi ir savstarpgji saistiti. So principu parzinasana lauj
visparinat, analiz&t, pamatot un izdarit secinajumus, stradajot ar informaciju.
Uzskaititie principi ir vienojosais elements starp fundamentalam filozofiskam
un psihologiskam pamatnostadném un konkrétam didaktiska modela
instrumentalam darbibam, kas istenojamas ar katrai situacijai atbilstosam
metodem.

Kritiska domasana tiek saprasta ka visparéja kompetence un noteiktu
sp&ju kopums, kas izpauzas ne tikai ka jomai specifiska prasme. Kritiska
domasana parsniedz noteiktas disciplinas robezas, laujot cilvekam domat
plasaka konteksta (Indrasiené et al, 2021). Lai gan visas akademiskas
disciplinas paredz kritiskas domasanas pamatprincipus, jabit parliecinatiem, ka
arT netieSiem kritiskas domasanas pamatojumiem ir jéga konteksta (Paul, Elder,
2001).

Mainoties situacijam, biitiskaka kliist pamatprincipu nozime un studentu
sp&ja tos atpazit un lietot jaunos apstaklos. Planojot un veidojot nodarbibu gaitu
medicTniskas kimijas kursa, netiek uzsverts kritiskds domasanas teor&tiskais
pamatojums, tacu principi istenojas didaktiska modela metodes.

2.3. Kritiskas domasanas nozime mediku izglitiba

Saja nodala analizéta informacija par pastavosajam pieejam mediku
izglitiba kritiskas domasanas tradiciju ietvaros. Apkopojot literatiiras studijas
giitas atzinas, jasecina, ka kritiskas domasanas idejas un metodes humanitaro
un dabaszinatnu kursos dalgji atSkiras. Daudzu humanitaro jomu studiju
programmas kritiska domasana ir apglistama ka atsevisks kurss, tau iespgjama
arT netieSa apgtsSana ka pakartotas metodes kadu eksakto vai humanitaro kursu
studijas. Kritiska domasana ir bitiska visos arstu studiju posmos un turpmakaja
profesionalaja darbiba, jo neiztikt bez analizes, salidzinasanas, visparinasanas
vai noliegSanas un viedokla mainas. Ta veido personigo analitisko skatfjumu uz
pasauli, attista sp&jas argument&t viedokli, mekl&t nepieciesamo informaciju un
objektivi novertet tas kvalitati.

Kritiskas domasanas studijas medicina atSkiras dazadu specialitasu
medicinas studentiem, p&tnieciba iesaistitiem arstiem un docetajiem. Galvenie
ieteikumi veselibas aizsardzibas specialistiem:

* iesp&jami precizi nodalit velamas prasmes no kliniskaja praksé
nepiecieSamajam;
» izstradat merkus, galveno saturu un piemérotu studiju metodiku;
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* definét problému un uzdot jautajumus risindjuma gaitas argumentacijai;
» atlasit objektivakos pieradijumus, ar kuriem pamatojami kritiskie
spriedumi problému risinasana,
* paredzet, atklat, noverst un labot klidas jebkura pacientu veselibas
aprupes vai zinatniska darba posma (Jenicek, 2006).
Kritiska domasana ir prieksSnoteikums pieradijumos balstitas medicinas datu
bazes esosas informacijas objektivam novert§jumam. Stud&joSajiem jaapglst
jaunas informacijas strukturéSanas prasmes, kas panakamas stradajot speciali
organizeta studiju vidé ar maksimali piemérotam metodem.

3. Kritiskas domasanas principos balstits didaktiskais
modelis mediciniskas kimijas kursa apguvei

3.1. Didaktiskie modeli un tos veidojoSie elementi

Saja nodala tika analizéti un apkopoti didaktikas, ki pedagogijai
pakartotas struktiiras uzdevumi, aktualie jautajumi, ka arT vesturiska pieredze,
kas izmantota mediciniskdas kimijas studiju didaktiskaja modeli. Veidojot
mediciniskas kimijas kursa didaktisko modeli, tika mekl&ti vispargjo didaktisko
vadlmiju un kritisko domasanas principu ,.krustpunkti”’, kas balstiti universalas
intelektualas vertibas. Didaktiskais modelis ir viens no izglitibas procesa
pamatelementiem, kura mérkis ir organizét studiju procesu izglitibas mérku
sasniegSanai. Kritiskas domasanas principos balstitais didaktiskais modelis dod
iespgju pilnveidot studiju procesu ta, lai, apvienojot tradicionalas klatienes
studiju metodes ar tieSsaistes metodém, tiktu sasniegts maksimalais pozitivais
efekts.

3.2. Mediciniskas kimijas kursa didaktiska modela
teorétiskais pamatojums

Izveidota didaktiska modela apraksts ietver studiju darba
organizatoriskas formas, teorctiskas celonsakaribas un kritiskas domaSanas
principos balstito metozu analizi. Didaktiskais modelis mediciniskas kimijas
kursa apgtiSanai izstradats balstoties uz sistemiskuma, kritiska konstruktivisma
un kognitivisma idejam, ka arT uz humanistisko un studentcentréto pieeju.

Sistemiska pieeja lauj uztvert studiju kursa saturu ka vienotu veselumu,
iegiistot plasaku priekSstatu un palielinot abstrakcijas [imeni.

Sistemiskai pieejai kadu paradibu izzinaSana janotiek jau nodomu
Iimeni. Sist€miskums ir tendence pieversties problémam disciplinéti, sakartoti
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un sistematiski (Weatherspoon, Phillips, & Wyatt, 2015). Universitates
Sodienas uzdevums ir piedavat studentiem sisteémiskas zinaSanas par cilvéka
dabiskajam attiectbam ar apkart§jo vidi, kultiiru, sabiedribu, wvalsti, par
visparcilveécisko vertibu veidoSanos pasaulg, attiecibam ar citiem (Jahn, 2012).

Humanistiskd un studentcentréta piceja izglitibas procesam pieskir
individualu raksturu, kas ir svarigi attistot studenta kritiskds domasanas
prasmes ka katra individa personigas IpaSibas. Kritiskas domasanas principos
balstita didaktiska modela metodes, satura izklasts un studiju temps ir pakartots
studentu individualitatei, spgjam un vajadzibam. Jo vairak doc@tajs ir atverts
mijiedarbibai ar studentiem, izmantojot komunikaciju ka atgriezenisko saiti, jo
efektivak var istenot kritiskas domasanas pasregulacijas attistibas potencialu.

Konstruktivisma teorija apraksta zinaSanas ka nesaraujami saistitas ar
kontekstu, kura tas tiek konstruétas un izmantotas. Konteksts ietver studiju vidi,
mérkus un situacijas, kuras notiek maciSanas. Apvienojot jau zinamas idejas,
individi veido izpratni dazados veidos, pamatojoties uz savu ieprieks€jo
pieredzi, uzskatiem un perspekttvam.

Kognitivo teoriju merkis ir izskaidrot, ka garigie procesi (uzmaniba,
uztvere, atmina, zinasanu apgiiSana) tiek organizéti un ka tie darbojas
didaktiskajos modelos.

Kritiski konstruktivas didaktikas modelis piedava kognitivas
konstruésanas pan€mienus macibu satura radoSai apguvei, rosinot studentu
pasnoteiksanos. Kritiski konstruktivaja didaktika maciSanas ir paklauta
konstrugSanas procesiem, kurus ietekmé fiziologiskie, kognitivie un socialie
procesi.

Kritiskas domasanas principos balstitais didaktiskais modelis (1. attéls)
apvieno kimijas didaktikas pamatelementus un kritisko domasanu attistosas
metodes studentu informacijas analizes un novért€Sanas prasmju, ka arl
spriesanas un problémuzdevumu risinasanas prasmju pilnveidosanai.

Lidzas vispargjiem didaktiskiem principiem, galvena loma ir kritiskas
domasanas principiem (Ennis, 1996, 2011, Moore, Parker, 2012, Halpern,
1998, Huitt, 2006, 2009, Paul, Elder, 2002, 2011, 2012, Dunne, 2015, King,
2017, Jahn, 2012, 2018, Persky et al, 2018, Krumrei-Mancuso, et. al., 2020,
IndraSiené et al, 2021 ).

* VirziSanas uz noteiktu mérki.

* Informacijas atlases un analizes princips.

* Fundamentalu likumsakaribu ievérosanas princips. Faktu atSkirSana no
interpretacijam, viedokliem vai aizspriedumiem.

e Savu zinaSanu robezu apzinaSanas jeb ir intelektualas pietates

(intellectual humility) princips.

+ Kiritiskas lasiSanas un rakstiSanas princips.

Didaktiskaja modeli liela uzmaniba pieversta satura un metozu elastigai

un saskanotai funkciong$anai, reaggjot uz situaciju izmainam studijas.
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Merkis - mediciniskas kimijas kursa apguve ar kritiskas domasanas principos balstitaim metodém

Parbaudes darbu un anketu rezultatu analize

Veértésana un pasnovertejums:
- formativa vertésana (diagnosticgjosa,
kartgja)
- summativa, apkopojosa vertésana
(eksamenu, tematu
Studiju organizacijas nosléguma darbi, prezentacijas) Studiju lidzekli
formas':_ - teorétiskais studiju
- lekcu'as ) ) materials
- praktiskie darbi - darbs laboratorija
- semimar - darba lapas
- e-studijas - patstavigais darbs
- kursa n?s.lfeguma Metodes:
DIEZERiocl S - informacijas analize
- informacijas grafiskie organizetaji
- kritiskas domasanas attistiSana, iesaistot
studgjosos diskusija

- problémsituaciju analize un
problémuzdevumu atrisinaSana

SRS

Kritiskas domasanas principi:
- virzi$anas uz noteiktu merki
informacijas atlase un

1. att. Kritiskas domasanas principos balstitais didaktiskais modelis
mediciniskas kimijas kursa apguvei (autores konstrukcija)
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Didaktiska modela komponenti:
* mérkis — mediciniskas kimijas kursa apguve ar kritiskas domasanas
principos balstitam metodem;
* saturs — mediciniskas kimijas kurss;
* studiju organizacijas formas - lekcijas, praktiskie darbi, klatienes

(auditorija vai laboratorija) un tie$saistes seminari, prezentacijas U.C.;

* Iidzekli - teoretiskais studiju materials, darba lapas, videomateriali,

darbs laboratorija, u. c.;

Vienlaicigi ar kritiskas domasanas principiem un visparigiem didaktikas
pamatprincipiem, tika ieverotas ari Sauri kimijas didaktikai raksturigas
atskiribas, kas izpauzas specifiska materiala izklasta un medicinas studentiem
aktualos pieméros.

Istenojot mediciniskas kimijas kursa didaktisko modeli praktiski, tika
stradats pie veidojoSo komponentu (satura, formas, Iidzeklu, metozu, rezultata)
vienotibas un pé&ctecibas. Starp izglitibas mérki, saturu un metodém pastav
mijsakaribas: mérkis nosaka saturu un metodes, bet no metodém un satura
atkariga merka sasniegSanas pakape - rezultats. Izstradatais didaktiskais
modelis paredz ne tikai izglitibas procesa regulgjoso lomu, bet arT izvéles
iespgjas starp dazadam didaktiskajam metodem.

3.3. Kritiskas domasanas principos balstitas metodes

Izstradatais didaktiskais modelis mediciniskas kimijas kursa apgiiSanai

tiek istenotas izmantojot kritiskas domasanas principos balstitds metodes (2.
attels).

. Kritiskas domasanas attistiSana, analiz&jot informaciju;

. Kritiskas domasanas attistiSana, iesaistot studéjosos diskusija;

. Informacijas grafiskie organizetdaji ka informacijas strukturéSanas
metode;

. Problemsituaciju analize, problemuzdevumu risinasana;

. Vertésana un pasnovertejums.
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Informacijas grafiskie
organizetaji ka
informacijas

Kritiskas domasanas
attistiSana analizgjot

strukturésanas metode informaciju
Kritiskds domasanas principi:
- virzisanas uz mérki
- informacijas atlase un analize
- faktu atSkirSana no viedokliem
S = un interpreticijam
Kritiskas domasanas o
attistiSana iesaistot - savu zinianu robeZu apzina$anas  Veriesana un
studgjosos diskusija - kritiska lasiSana un rakstifana pasnovertéjums

Problémuzdevumu risinaana
un problémsituéciju analize

2. att. Kritiskas domasanas principos balstitas metodes
(autores konstrukcija)

Kritiskas domasanas principos balstita didaktiska modela lietderiba tika
vertéta pec sasniegtajiem studiju rezultatiem - studentu sekmibas limeniem
tematu nosléguma darbos un gala parbaudes darba — eksamena, ka arT péc
studentu anket€Sanas rezultatiem semestra sakuma un semestra beigas. Studiju
rezultatos atspogulojas teoretiskas zinaSanas - izprasts un apgits studiju kursa
materials, studenti izmanto savas zinasanas studiju kursa programma ieklauto
situaciju un uzdevumu risinasana, lietojot kritiskas domasanas prasmes. Tas ir
informacijas atlase, argument&Sana, faktu analize, izveértéSana, viedoklu
pretnostatiSana un problému risinasana. Pilnveidotas eksperimentalas prasmes,
teorétiski pamatojot veicamo eksperimentu, registréjot novérojumus un
mérfjumus un detalizeti izvertgjot iegiitos rezultatus.
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4. Parbaudes darbi un to verteSana ka didaktiska modela
komponenti

4.1 Parbaudes darbi mediciniskas kimijas studijas

Ceturtaja nodala aprakstiti parbaudes darbi apgiito zinasano un atsevisku
kritiskas domasanas prasmju novertéSanai. Studiju procesa vertésana kalpo ka
atgriezeniska saite starp studgjoso un docétaju, paradot studentiem personigos
sasniegumus, motivgjot vinus korig€t savas studijas. Tika izstradati studiju
mérkiem un planotajiem macibu rezultatiem atbilstosi parbaudes darbi un
studiju sasniegumu veértésanas veidi: testi, laboratorijas darbu analize, grafiku
interpretéSana, diferencétas sarezgitibas uzdevumu risinaSana, prezentacijas,
patstavigie individualie vai grupu darbi (darba lapas), problémuzdevumu
risinaSana, laboratorijas darbu analize, atvertie jautajumi un teorctiskie
pamatojumi.

4.2. Kriteériji un raditaji parbaudes darbu vertesanai
mediciniskas kimijas studijas

Pirma studiju gada studentiem kritiska domasana ka visaptverosu
kompetence, ko varétu attiecinat uz plasu problému un situaciju analizu loku,
vel nav iesp&jams novertet. Tika verteti mediciniskas kimijas studijas
izmantotie atseviski kritiskas domasanas aspekti — konkrétas prasmes problemu
risinasana, spé€ja salidzinat savus un citu piedavatos risinajuma variantus,
studentu informacijas analizes efektivitate un pasnoveért§jums. Sasniegtie
studiju rezultati tika verteti pec izstradatdjiem mediciniskas kimijas kursa
materiala apgiiSanas kvalitates krit€rijiem un to raditajiem, kas atspogulojas
studentu sekmju rezultatos tematu nosléguma darbos, gala parbaudes darba —
eksamena ka arm anketas. Izstradatie veért€Sanas kriteriji kalpo ka atskaites
punkts studentu paSveértegjumam un macibam veltita laika planoSanai, nosakot
studiju prioritates. Svarigakas par atseviSko faktu zinasanam klust spgjas
analiz€t problémas, izvertet informaciju, adekvati novertét savas zinasanas un
apzinat objektivos ierobezojumus. Vertesanas kriteriju parzinasana ir butiskais
nosacljums adekvatai kursa apgt$anas Itmena kontrolei semestra laika. Gala
parbaudes darba iegiistamais vert€jums atbilst medictniskas kimijas kursa
materiala apgiiSanas kvalitates kriteriju (teorétiskas zinasanas, eksperimentalas
prasmes, uzdevumu risinasanas prasmes) raditajiem.
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4.3. PaSnovertéjuma nozime mediciniskas kimijas studijas

Pilnveidojot studentu pasnovértéSanas un pasparbaudes prasmes ka
kopgja verteSanas procesa sastavdalu, studentiem klust skaidraki docétaju
verteSanas kriteriji un parbaudes darbu struktiira. Pasnovertgjums ka vertgjosa
darbiba ir macibu procesa nepiccie$ama sastavdala, jo veicina motivaciju
macities, bet pasnovertéjums ka refleksija veicina eso$o mérku apzinasanos un
korekcijas studiju norisg.

S. Kritiskas domasanas principos balstita didaktiska
modela izpétes rezultati

oo

5.1. Empiriska pétijuma metodologija un gaita

Konstat§josaja pétjjuma posma tika veikta situacijas analize,
noskaidrotas efektivakas darba formas vai traucgjosie faktori, ka arT medicinas
studentu prieksstati par studijam un motivacija apgiit mediciniskas kimijas
kursu. Motivaciju studét medicinu un kimijas lomu S$ajas studijas studenti
pamatoja nelielas anontmas esejas. Lai konstatetu respondentu studiju pieredzes
veidoSanos un iesp&jamo motivacijas mainu, esejas tika rakstitas semestra
sakuma un papildinatas semestra beigas. Konstatgjosaja pétfjuma tika ieskiceta
studentu macisanas pieredze, kas turpmak tika pilnveidota, izvéloties macibu
metodes, darba organizatoriskas formas un vérté$anas variantus. Balstoties uz
S0 eseju analizes rezultatiem, tika formuléti anketas jautajumi talakai situacijas
izpétei.

Veidojosaja posma 2008.-2011. studiju gadu anketéSana iegitas
informacijas analize un interpretacija kalpoja par pamatu pasakumu planosanai,
lai uzlabotu vai parveidotu izglitibas procesu. Lai mazinatu neobjektivu atbilzu
varbltibu, viena parametra noskaidrosanai tika formul@ti vairaki jautajumi.
Veidojosa posma tika izvirzita un darba gaita precizéta pétijuma hipoteze,
sistematiz&ti un analizeti ieglitie dati, precizéti kimijas studiju pedagogiskie
nosacijumi: pedagogiska darbiba, organizatoriskas formas, metodes un lidzekli,
ka ar psihologiska gaisotne un personiga pieredze, kas sastav no radoSiem,
kognitiviem un emocionaliem komponentiem. Noslédzosaja pétijuma posma
(2012.-2019.) tika korigétas darba metodes studiju materiala un kritiskas
domaganas principos balstita didaktiska modela lietderibas noskaidro$anai
studijas klatieng. P&tfjuma tika salidzinati divi mainigie: studentu atbildes uz
anketas jautdjumiem semestra sakuma un studentu atbildes semestra beigas.
Jautajumi, kas attiecas konkréti uz maciSanas pieredzi skola un augstskola,
nebija uzdodami gan semestra sakuma, gan semestra beigas vienados
formulgjumos. Pieméram, semestra sakuma studenti v€l nevargja novertet
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piedavatos studiju materialus, tapéc anketas tika ieklauti jautajumi par studentu
ieprieksgjo pieredzi informacijas analizg.

Par izvirzitas hipotézes pieradiSanas atseviskiem soliem kluva
pilnveidotas anketas un studentu anketéSana semestra sakuma un semestra
beigas. Laika posma no 2012.-2018. gadam tika apkopoti 1200 anketu rezultati,
lai iegiitu priek$statu par didaktiska modela efektivitati klatienes studijas.
Darba lapu noveértésanai 2018./2019. studiju gada anketa tika ieklauti I1dzSin€jo
anketu un arT preczgjosie jautajumi. Aptauja tika veikta tikai semestra beigas,
un taja piedalijas 144 respondenti. Saja anketa iegiitic rezultati tika ieklauti
statistiskajos aprékinos, atspogulojot tikai semestra beigu datus. Noslédzosaja
2020.-2022. studiju gada veiktaja pétjjuma 138 studentu anketu analize
pieradija §T modela efektivitati arT attalinatajas studijas.

Petfjuma beigu posma (2020.-2022.) stradajot attalinati vairs nebija
iespgjams veikt anketeéSanu IidzSingja veida divas reizes semestr, jo studentu
atsauciba anketu aizpildiSana attalinati bija nepietickama. Respondenti tika
anketeti tikai semestra beigas.

Aptauju anketas sastav no vairakam savstarpgji nenodalitam jautajumu
grupam, kas sniedz kvantitativus datus par hipot€z€ izvirzitajiem
apgalvojumiem:

Istenojot kritiskdas domasanas principos balstitu didaktisko modeli,
mediciniskas kimijas kursa apgusana ir sekmigaka, ja:

» studenti iemdcas teoriju saistit ar praksi, apgitas teoretiskas
zindSanas ir apstiprinamas praktiskos eksperimentos, kuru rvezultati tiek
statistiski apstradati un analizéti;

* studenti apzinas nepiecieSamibu informacijas analizes prasmju
pilnveidosana, atbilstosi kritiskas domdsanas principiem;

* studentiem piedavato problému risinasana veicina apgustamo faktu
atlasi, analizi, pretrunu un kliudu atrasanu, izvértésanu un labosanu,

* aktualizeti vértésanas kritériji un studenti ir orientéti uz
pasnovertejumu un refleksiju.

Noslédzosaja petijuma posma tika interpretéti anketu analizes rezultati,
kas paradija esoSas tendences. Balstoties uz anketu rezultatiem, septinu gadu
laika tika analizéta konstatéto kopsaistibu atbilstiba hipotézém, korigétas darba
metodes un noskaidrota studiju materiala un kritiskas domaSanas principos
balstita didaktiska modela efektivitate. Sasniegtie studiju rezultati tika noteikti
pec izstradatajiem mediciniskas kimijas studiju materiala apgtisanas kriterijiem
un tiem atbilstoSiem kritiskas domasSanas limeniem, ko paradija anket€Sanas
rezultati un studentu sekmes gala parbaudes darbos.
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5.2. Petijuma rezultati par Kimijas kursa nozimi arstu izglitiba
RSU un LU

Konstatgjosais petijums tika veikts, lai noskaidrotu kimijas kursa
nozimi arstu izglittba Rigas Stradina universitates (RSU) un Latvijas
universitates (LU) Medicinas fakultates studentiem. Saja pétijuma posma 137
RSU Medicinas fakultates pirma studiju gada studenti analiz€ja mediciniskas
kimijas kursu esejas, kuru rezultati tika analiz&ti ar satura analizes metodi, bet
anketeé$ana piedaljjas 175 (RSU) pirma studiju gada studenti un 45 LU
Medicinas fakultates pirma studiju gada studenti. Anketu analizei tika
izmantotas kvantitativas pétijjuma metodes.

Konstatgjosaja petijuma posma semestra sakuma 137 Rigas Stradina
universitates (RSU) Medicinas fakultates pirma studiju gada studenti semestra
sakuma un semestra beigas rakstija eseju ,,Kimija toposa medika izglitiba”.

5.3. Kritiskas domasanas principos balstita didaktiska modela
izpéte RSU mediciniskas kimijas kursa

Saja darba ilgtermina tika analizéts tikai vienda augstskola notiekogais
mediciniskas kimijas studiju process. Empiriska p&tfjuma datu analize lauj
secinat, kads rezultats ir didaktiskajam modelim kopuma un katrai metodei
atseviski.

* Anketu (2012.-2019.) rezultatu analize paradija, ka didaktiskd modela
netiesas (neakcentétas, integrétas) kritiskas domasanas metodes, un kursa saturs
ka konteksts, nodroSina iesp&ju analitiski aplikot jebkuru paradibu no
dazadiem skatupunktiem. Semestra laika studentiem pilnveidojas prasme
aptvert sakaribas un atrast informacijas saskarsmes punktus viena vai arl
vairaku apgiistamo kursu satura. Ta ir zinasanu konstru€Sana, balstoties
starpdisciplinaraja informacija. Anketas domingjoSais apstiprino$o atbilzu
skaits apgalvojumiem par studiju kursu savstarpgjo saistibu (p = 0.028; p < 0.05
un p = 0.012; p < 0.05) demonstré respondentu prasmes aptvert sakaribas un
atrast informacijas saskarsmes punktus, konstrugjot jaunas zinasanas. Semestra
sakuma 50% - 61% studentu piekrit apgalvojumam, ka jebkur$ kurss apgiistams
balstoties arT uz citiem macibu priekSmetiem. Semestra beigas $is apgalvojums,
precizgjot to attieciba uz mediciniskas kimijas kursu, gtst lielaku studentu
atbalstu, jo piekritosi atbild 73% - 75% respondentu.

¢ Akcentgjot studiju materiala butiskakos aspektus un, integrgjot tos jau
zinamaja, macisanas parversanas jégpilnas studijas. To pierada pozitivas
atbildes apgalvojumam anketas par personigds macibu pieredzes nozimi.
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Semestra sakuma (p = 0.00; p < 0.05) un semestra beigu anketu (p = 0.035;
p < 0.05) atbild&s respondentu atbilZzu variants Ja ir parsvara.

* Analttisko prasmju raksturoSanai tika analiz€ti parbaudes darbi, kas
paradija, kada méra studgjosie izprot visparigas likumsakaribas un izmanto tas
konkrétu paradibu skaidrojumos. Rezultati tika salidzinati ar reproduc€jamo
jautajumu atbildém. Informacijas analizes prasmes pilnveidojas, palielinoties
studentu ieinteresétibai likumsakaribu konstatéSana jaunaja informacija.
Semestra laika pilnveidojas studentu prasme atsijat jaunos faktus vai
interpretacijas, noveértgjot informacijas avotu ticamibu. Semestra sakuma datu
p-vertiba ir 0.23 > 0.05, bet semestra beigu anketu datu p-vértiba ir 0 < 0.05,
kas dod pamatu secinat, ka pieaug pozitivo atbilzu skaits. Pretrunu konstatacija,
analizgjot informaciju, ir tikpat butiska ka likumsakaribu atrasana, tacu pirma
studiju gada studentiem ST prasme vél nav pietickama.

e Studijas ir aktivs process, kura jauna informacija vai jau zinamas
informacijas izvertésana sp&j mainit studentu viedoklus. Savu zinasanu robezu
atziSana atbilst intelektualas pietates principam. P&tot studentu vélmi atklat
savus kludainos uzskatus, atzistot klidas un mainot savu viedokli, saskaroties
ar kompetentaku argumentaciju, aptaujas anketas tika ieklauts apgalvojums
Mainu savu viedokli, uzzinot jaunus faktus. Respondentu atbildés semestra
sakuma ( p = 0; p < 0.05) un semestra beigas (p = 0.0402; p < 0.05) atbilzu
variants Ja ir domingjosais.

* Aptaujas tika salidzinati mediciniskas kimijas kursa satura izklasta
dazadi varianti (konspektivais, plasais jeb analiz&jamais un shematiskais,
vizuali atri uztveramais). Respondentu atbilzu variants Ja ir domingjosais
apgalvojumam Jaunai informacijai jabit shematiskai un vizuali atri uztveramai
gan semestra sakuma, gan semestra beigas. Apstiprinos$as atbildes semestra
beigas ir vairumam 91% - 97% studentu.

* Praktiskie un laboratorijas darbi nelielas grupas pilnveido
eksperimentalas prasmes. Rezultatu un kliidu analiz€ pilnveidojas ne tikai
praktiskas prasmes, bet arT personiga atbildiba par rezultatiem. Semestra beigas
veiktajas aptaujas 92 - 97% studgjoso piekrit apgalvojumam Laboratorijas
darbos teoretiskais materials kimija apstiprinas praktiskos eksperimentos, kuru
rezultati tiek statistiski apstradi un pamatoti, bet 94 - 98% studentu iepazinusi
kimijas kursa veiktajos laboratorijas darbos dazadu pé€tniecisko metozu bitibu.

* Problémuzdevumu risinasana ir teor€tiskds informacijas lietoSana
praktiskajas situacijas, kas parada studentu sp&ju paskatities uz lietam no cita
skatupunkta arpus konkrétas témas robezam, plasaka konteksta. Semestra
sakuma (p = 0.19; p > 0.05) respondentu ja/né atbilzu skaits biitiski neatskiras.
Semestra beigu anketu rezultatu salidzinasana iegiitajos rezultatos (p = 0.0014;
p < 0.05) respondentu ja/ne atbilzu skaits butiski at$kiras. Respondentu atbilzu
variants Ja semestra beigas ir parsvara.
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* Parbaudes darbu rezultatu analiz€ atspogulojas uzdevumu risinasanas
prasmes un sekmibas korelacija. Sekmigakie studenti tiek gala ar
problémuzdevumiem ieverojami lielaka méra. Sekmibas raditaji neparsniedz
80% pilnigi atrisinatu uzdevumu raditaju, bet anketas rezultati stabili uzrada, ka
80% - 84% studentu ieintereséti problému risindjuma meklgjumos. Stabilais
pozitivo atbilzu raditajs anketds semestra beigas ir apliecinajums tam, ka
atSkiriga pieredze problémuzdevumu risinasana netraucé studgjosajiem stradat
ar medicTniskas kimijas kursa piedavatajiem problemuzdevumiem.

* Anketu rezultati lauj apzinaties vertéSanas kriteriju objektivitates un
adekvatuma nozimi, jo tie ir butisku studentu pasnovert€juma prasmju
attistiSanai. levérojams skaits studentu 82% - 100% piekrit, ka pasnovertgjums
ka vertgjosa darbiba ir studiju procesa nepiecieSama sastavdala, tacu semestra
laika nav pieradijusies paSnovert§juma pilnveidosanas. Diemzel pirmaja
semestri v€l nevar runat par adekvatu pasnovértejumu ka iesp&ju studentiem
kapinat savu studiju produktivitati, pilnveidojoties viniem ka personibam.
Pasnovertejuma kriteriji tika sistematiz€ti nozimiguma zina dilstosa kartiba.
2012./2013. studiju gada datu analiz€ Spirmena ranga korelacijas koeficients
rs = 0.47 un p = 0.089, ti., p > 0,01, kas pierada, ka saistiba starp diviem
mainigajiem nebiitu uzskatama par statistiski nozimigu. Tas nozimé, ka nav
statistiski nozimiga korelacija starp studentu nosauktajiem kritérijiem semestra
sakuma un semestra beigas. 2017./2018. studiju gada datu analizé Spirmena
ranga korelacijas koeficients r; = 0.82 un p = 0.00032, t.i., p < 0.01, kas pierada
statistiski nozimigu korelaciju starp studentu nosauktajiem kritérijiem semestra
sakuma un semestra beigas. Semestra laika saglabajas doc&tdja pozitiva
noveértéjuma nozime 88% - 97% studentu.
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SECINAJUMI

1. Kiitiska domasana ir mérktieciga uz argumentgtiem pieradijjumiem
balstita domasana, kas lauj identificét problémas, izmantojot objektivus un
ticamus datus, lai pienemtu pamatotus l€mumus. Kritiska domasana, ka
pieradijumos balstita domasana, ietver sp&ju konstruktivi uztvert jaunu
informaciju, adekvati izmantot to jebkuru problému risinasana, prognozéet
galarezultatu, analiz&t sekas vai kludas.

2. Kiritiskas domaSanas prasmju apgiiSana mediciniskas kimijas kursa
ietekm@ turpmako studiju kvalitati, jo to universalais raksturs neaprobezojas ar
vienu zinatni. Mediciniskaja izglitiba visos studiju posmos un turpmakaja
profesionalaja darbiba bitiska ir kritiska domasana, kas attista spgjas formulét
personigo viedokli, mekl&t nepiecieSamo informaciju un objektivi novertet $is
informacijas kvalitati.

3. Kritiskas domasanas principiem jaklust par nepiecieSamu
priek$noteikumu mediciniskas kimijas apgiiSana. Izvaidota didaktiska modela
kritiskas ~domasanas pamatprincipi ir: 1) mérktieciguma princips,
2) informacijas atlases un analizes princips, 3) fundamentalu likumsakaribu
ieveéroSanas princips, t.i., faktu atSkirSana no interpretacijam, viedokliem vai
aizspriedumiem, 4) savu zina$anu robeZzu apzinaSanas princips, 5) kritiskas
lasiSanas un pierakstu veidoSanas princips. Sie principi tika Tstenoti ar
integrativam netieSam kritiskas domasanas metodém, balstoties sistémiskuma,
kognitivo macibu teoriju un Kkonstruktivisma pamatnostadnés, ka ari,
studentcentréta pieeja. Uzskaititie principi ir vienojoSais elements starp
fundamentalam filozofiskam un psihologiskam pamatnostadném un konkrétam
didaktiska modela instrumentalam darbibam, kas Tstenojamas ar katrai situacijai
atbilstosam metodem.

4. Empiriska longitudinala pétijjuma rezultati lauj secinat, ka kritiskas
domasanas principos balstitais didaktiskais modelis ir sekmigi Tstenojams,
izmantojot kritiskds domasanas prasmes mediciniskas kimijas kursa, gan
klatieng, gan attalinatas studijas. Balstoties uz apkopotajiem didaktiska modela
vertejumiem, var secinat, ka izvirzita hipotéze kopuma ir apstiprinata, kaut ar1
tikai dalgji apstiprinajas atseviski no hipotezes apgalvojumi:

. studenti iemacas teoriju saistit ar praksi, apgiitas teorétiskas zinasanas
ir apstiprinamas praktiskos eksperimentos, kuru rezultati tiek statistiski
apstradati un analizeti;

. studenti apzinas nepiecieSamibu informacijas analizes prasmju
pilnveidoSana, atbilstosi kritiskas domasanas principiem,

. studentiem piedavato problému risinasana veicina apgiistamo faktu
atlasi, analizi, pretrunu un kliidu atraSanu, izverteSanu un laboSanu;

. aktualizéti vertéSanas kritériji un studenti ir orienteéti uz
pasnovertejumu un refleksiju.
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5. Izveidota didaktiska modela metodes ir efektivas, tas ir vari€jamas
atbilstosi situacijam, vienlaikusi pielagojot arm parbaudes darbu formas.
Atkariba no izmantojamajam metodém, ir iesp&jami atSkirigi vert€Sanas
varianti, gan vertgjot apgiito studiju kursu, gan atSkirigos kritiskas domasSanas
Itmenus, ka arm informacijas apkopoSanas un analizes, diskusijas un
problémuzdevumu risina$anas prasmes.

6. Izstradatais un teoretiski pamatotais didaktiskais modelis paredz, ka
studentu darbiba tiek organiz&ta, nemot véra studentu individualitati, ieklaujot
studiju materialos dazadas sarezgitibas uzdevumus, kas palidz studentiem
koncentréties uz aktualako saturu. Kursa novert€juma studenti apliecina, ka
efektivak apgiist medicinisko kmiju, ja tiek Tstenota studentcentréta pieeja, jo
tas individualiz€ macibu darbu, veicinot aktivu iesaistiSanos studiju procesa un
nodrosinot sadarbibu starp doc€taju un studentiem.

7. Kritiskas domasanas principos balstitais didaktiskais modelis maina
viedokli par mediciniskas kimijas kursu, kas no kartgjas apgtistamas disciplinas
klist par lidzekli fundamentalo zinaSanu parverSanai par savu profesionalo
pieredzi. Kursa nosléguma aptauju rezultati parada, ka vairums studentu (75% -
93%) piekrit apgalvojumam par mediciniskas kimijas kursu kda pamatu arsta
izpratnei par dzivibas procesu norisi.

8. Istenojot informacijas kritiskas atlases un analizes principu
mediciniskas kimijas kursa, studenti izprot faktu izvértéSanas nepieciesamibu,
ka arT sak izprast nepamatotus priekSstatus vai aizspriedumus. Mediciniskas
Kimijas kursa pilnveidojas studentu prasme izprast diskutablus viedoklus
(p < 0.0; p = 0.000, respondentu atbilzu variants Ja ir domingjosais),
demonstrgjot zinamu kritiskuma pakapi. Spgja saprast un analizet tekstu nozimi
dod iesp&ju apzinat logiskas sakaribas starp idejam, atklgjot jaunus veidus
zinaSanu transformacijai un ieklau$anai sava izglitiba. Aptaujas anketas
2018./2019. studiju gada aizpildija 144 respondenti, no kuriem 136 studenti
(94%) pozitivi novertéja jauna macibu materiala analizes variantus ar darba
lapu palidzibu. Darba lapas ka informacijas avotu patstavigas studijas
izmantoja 89% studentu.

9. Didaktiska modela netiesas (neakcentétas, integrétas) kritiskas
domasanas metodes, un kursa saturs ka konteksts, nodroSina iesp&ju analitiski
apliakot jebkuru paradibu no dazadiem skatupunktiem. C&lonu un seku analizé
pilnveidojas informacijas analizes un izveért€Sanas prasmes, kas ir kritiskas
domasanas pamats. Studenti (71% - 87%) piekrit, ka mediciniskas kimijas
kursa iemdcijas sistematizet faktus un prognozét rezultatu.

10. Praktiskie un laboratorijas darbi nelielas grupas pilnveido
eksperimentalas prasmes. Lai gan vairums aptaujato piekrTt, ka eksperimenti un
teorétiskais materials ir saistiti, ka arT mediciniskas kimijas kursa tiek apgiita
dazadu pétniecisko metozu butiba un teorgtiskie aspekti, parbaudes darbu
rezultati tikai dal&ji apstiprina Sos apgalvojumus. Sekmibas rezultati, lauj
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secinat, ka ir tikai dalgji apstiprinajusies hipotéze: Studenti efektivak apgtist
kimiju, izmantojot kritiskas domasanas prasmes, ja vini iemacas teoriju saistit
ar praksi, t. i. ja teorijas ir apstiprinamas praktiskos eksperimentos, kuru
rezultati tiek statistiski apstradati un pamatoti.

11. Analizgjot péetjjuma rezultatus secinams, ka pirmajam studiju
semestrim adekvatu problému risinaana mediciniskas kimijas kursa pilnveido
faktu atlases un analizes prasmes. Vairums respondentu piekrit apgalvojumam
Kimijas kursa piedavato problemu risinasana veicina apgistamo faktu analizi,
ka art pretrunu un kludu atraSanu, izvertéSanu un labosanu. Semestra beigu
anketu rezultatu salidzinasana iegiitajos rezultatos respondentu atbilzu variants
Ja semestra beigas ir domingjosais (p = 0.0014; p < 0.05). Aptauju dati un ari
gala parbaudes darbu rezultati apstiprina hipotézi, ka Tstenojot kritiskas
domasanas principos balstitu didaktisko modeli, kimijas kursa apgtSana ir
sekmigaka, ja studentiem piedavato problému risindsana veérsta uz apgistamo
faktu atlasi, analizi, pretrunu un kliidu atrasanu, izvértésanu un labosanu.

12. TIeverojams skaits studentu piekrit, ka paSnovert€§jums ka vertgjosa
darbiba ir studiju procesa nepiecieSama sastavdala, tatu semestra laika nav
pieradijusies pasnoveért€§juma pilnveidosanas. 2017./2018. studiju gada datu
analiz€ Spirmena ranga korelacijas koeficients rs = 0,82 un p = 0,00032, t.i.,
p < 0,01, kas pierada statistiski nozimigu korelaciju starp studentu
nosauktajiem krit€rijiem semestra sakuma un semestra beigas, jo saglabajas
docé@tdja pozitiva novertéjuma nozime 88% - 97% studentu.

Nosléguma japiebilst, ka veiktais p&tljums neizsmel apliikojamo problemu
pilniba, jo nemitigi turpinas darbs didaktiska modela pilnveidosana.
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ANNOTATION

The author graduated from the University of Latvia, the Faculty of
Chemistry, the programme of Natural Sciences — Chemistry. The author has
worked at Riga Stradin$ University, in the Department of Human Physiology
and Biochemistry since 1988, and has the pedagogical work experience at the
highest educational level (in the field of chemistry and biochemistry) — 23
years.

The objective of the doctoral thesis: by assessing the nature of critical
thinking, to develop the didactic model of the medical chemistry course, and
implement it with methods based on the principles of critical thinking.

The idea of the didactic model is realized by expanding the possibilities
for use of principles and methods that are already known, where critical
thinking is a mean for achieving the objective of study — acquisition of a course
of medical chemistry — but the content of a course of medical chemistry, in
turn, serves as a context for critical thinking. The study showed that among the
many principles of critical thinking in the implementation of the didactic
model, the principle of purposiveness, the principle of selection and analysis of
information, the principle of respect for fundamental consistency, the principle
of critical reading and the principle of acknowledgment of the limits of one's
knowledge are the most appropriate. The criteria for choosing critical thinking
principles are their suitability for different situations of medical chemistry
studies (face-to-face or online), and their significance for the future education
and professional activities of students. The model promotes reaching of
learning outcomes which students are able to demonstrate at the end of concrete
studies according to definite assessment criteria.

Criteria for assessing knowledge, skills and abilities in medical
chemistry studies were established on the basis of the chosen methods in the
developed model. The criteria for the effectiveness of the didactic model are
information analysis, problem-solving tasks, systemization of information,
discussion skills and self-assessment, which students show in the final
questionnaires of the course and demonstrate in their final test work, as well as
in practical lessons and seminars.

The model promotes reaching of learning outcomes which students are
able to demonstrate at the end of concrete studies according to definite
assessment criteria.

The structure of the doctoral thesis.

It consists of an introduction, five chapters, conclusions, a bibliography
list and appendices. The first part of the work describes the study environment,
the diversity of study forms and methods in medical education, demonstrating
the potential opportunity to integrate the medical chemistry course into other
theoretical and clinical courses.
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The second part of the work analyses the basic ideas and different
definitions of critical thinking, as well as the principles underlying the didactic
model of the medical chemistry course. Critical thinking is also seen as a
disposition attributable to improving learning experience at the beginning of
studies.

Part three of the work analyses the didactic models described in the
literature and substantiates the developed didactic model based on the
principles of critical thinking for the acquisition of medical chemistry. The
didactic model is built on ideas of systemicity, critical constructivism and
cognitivism, as well as the humanistic and student-centered approaches. The
description of the established didactic model includes an analysis of the
methods based on the principles of organizational forms of study work,
theoretical causality and critical thinking.

Part four of the work describes and analyses the test work and its
evaluation as part of the didactic model. The results of the studies were
determined on the basis of result quality evaluation criteria of medical
chemistry study material. Students™ achievements in the final tests and final
examination work were evaluated by applying the criteria. After compiling the
results of the questionnaire, it has been concluded that students demonstrated
different levels of critical thinking dispositions and cognitive skills in the
analysis, assessment and interpretation of information, as well as conclusions
and explanations.

The fifth part of the work analyses the results of the ascertaining and
experimental study for testing the hypothesis.

The doctoral thesis finishes with conclusions on the results of the implemented
didactic model.

The appendices consist of questionnaires created for the acquisition of
study data, student feedback on the medical chemistry courses, a table of
evaluation criteria, and examples of graphic systemization of worksheets and
information.
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GENERAL DESCRIPTION OF THE DOCTORAL THESIS

The doctoral thesis has been developed by studying the opportunities of
students of the first study year of the Medical speciality of Riga Stradin$
University to successfully acquire theoretical knowledge, practical skills and
competences in the medical chemistry course, which in the perspective should
be developed through self-education during the further clinical career. In the
medical education study programme, chemistry is one of the theoretical
disciplines based on the knowledge, skills and competences acquired in
secondary school. In the study materials perfected over several years, chemistry
laws are explained by current examples for medical practitioners, which
motivate students to also see specific chemical processes, their causes and
consequences in medical problems. Analysis of causes and consequences, on
the other hand, develops information assessment skills, which is an integral
modern competence and the basis of critical thinking. All students cannot be
required for imediate analysis, synthesis and evaluation of new information,
which are the most important components of developing critical thinking and
the basis for studying. Although the information to be learned is extensive,
study courses are not always sequential and interrelated, thus students need to
be sure of the integrity of the fundamental natural phenomena. The optimal
solution in this situation is the didactic model of the medical chemistry course,
in which the content of studies and study methods complement each other
harmoniously — the content of the medical chemistry course and methods based
on critical thinking principles. The basic skills of students' critical thinking
(how to identify a problem, put forward evidence and arguments, to identify
contradictions and gaps in fact selection or problem-solving) should be
effectively enhanced using the content of the medical chemistry course as a
context. However, critical thinking methods are more optimal when studying
medical chemistry course (analysis and interpretation of information, problem-
solving tasks, graphic options for systematisation of information, discussions
and self-assessment).

During the research, the course of studies was improved by studying
didactic models and methods, the different pedagogical approaches, constantly
eliminating the less effective ones. While developing the didactic model of the
medical chemistry course, an empirical study identified which critical thinking
principles and which methods should be used to effectively implement the
study process, ensuring successful completion of the medical chemistry course.
The principles of critical thinking implemented in the didactic model of the
medical chemistry course are: 1) the principle of purposiveness, 2) the principle
of selection and analysis of information, 3) the principle of critical reading and
note taking, 4), the principle of respect for fundamental consistency i.e.
separation of facts from interpretations, opinions or prejudices, 5) the principle
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of identification of the limits of one's knowledge. (Paul, Elder, 2011, Elder,
Paul, 2012, Dunne, 2015, Persky et al, 2018, Jahn, 2012, Halpern, 1998, King,
2017). These principles are not just theoretical philosophical and psychological
guidelines, but they may be implemented by specific didactic methods. These
methods can also be used to extend students' personal experiences where their
previous knowledge is insufficient.

Focusing the study process on active learning contributes to raising both
critical thinking, and independent and responsible behavior. Students should be
aware of themselves as personalities able to embrace new information and
ideas, to give them practical application in crucial decisions and impact
assessments, to raise the need for self-assessment, which sustains the
independent professional process of self-education throughout their lives. The
situation described determined the direction of the study by choosing the topic
of the doctoral thesis.

Research theme
Critical Thinking in Medical Chemistry Studies.

The object of research
Critical thinking in medical studies.

The subject of the research
Critical thinking in chemistry studies in medical programs.

The objective of the research

By assessing the nature of critical thinking, to develop the didactic model of the
medical chemistry course, and implement it with methods based on the
principles of critical thinking.

Hypothesis of the research
While implementing the didactic model of the medical chemistry course based
on the principles of critical thinking, the acquisition of medical chemistry is
more successful if:

. students learn to link theory with practice, i.e. if theories are validated
in practical experiments which results are statistically processed and analyzed;

. students comprehend the need to develop information analysis skills in
line with critical thinking principles;

. the problem-solving offered to students focuses on the selection,
analysis, detection, evaluation and correction of facts to be learned;

. there are clear assessment criteria and students are self-assessment and
reflexia-oriented.
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Research tasks

1) Study and examine psychological and pedagogical literature to
identify key critical thinking guidelines in higher education and to justify the
essence of critical thinking for medical chemistry studies.

2) Substantiate the topical critical thinking principles for the first study
year to be implemented in the course of medical chemistry based on ideas of
systemism, critical constructivism and cognitivism, as well as humanistic and
student-centric approaches.

3)  Establish the didactic model of the medical chemistry course based on
critical thinking principles, and test its usefulness in practice by evaluating and
analysing working methods according to the result quality evaluation levels, as
well as feedback in student questionnaires.

4) Substantiate and implement critical thinking principles based on
student knowledge and skill levels in different study situations, to develop
criteria and indicators for evaluating tests in medical chemistry studies.

5) Compile and statistically evaluate the results of an empirical study by
describing the established consistencies or characteristics to be considered.

Methods used in the research

1) Analysis of theoretical (pedagogical, psychological, philosophical)
literature and the educational documents of the Republic of Latvia and
European Union.

2)  Empirical methods.
Methods of data acquisition:

. test results (diagnostic, formative, final tests) and their compilation;

. compilation of survey results;

. analysis of student opinions in essays and questionnaires describing
the importance of medical chemistry in medical education.
Data processing and analysis methods:

. Chi-square criterion;

. Spearman rank correlation;

+  thematic analysis of qualitative data.

Theoretical justification of the Research

. Critical thinking theories and critical thinking methods: K. Popper
(2005), R. Ennis (1989, 1996, 2001, 2011), R. Paul (1989, 1991, 2001, 2011,
2012), B. Moore (2012), R. Parker (2012). J. Broadbear (2000), L. Elder (1991,
2001, 2011, 2012), D. Halpern (2000, 2020), S. Cottrell (2001, 2017), J. P.
Royce (2001), P. Facione (2008), N. Facione (2008), D. J. Klooster (2001), N.
Geoff (2002), Z. Rubene (2006, 2018), J. McPeck (1990), E. Fisher (2005), C.
Winch (2006), E. Gambrill (2012), D. Jahn (2012, 2019), G. Dunne ( 2015), A.
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Utinans (2015), J. G. White (2016), P. M. Nardi (2017), J. N. V&js (2018), K.L.
Thorndahl (2020), D. Stentoft (2020), V. Indrasiené (2021).

. Theoretical justification of didactics: R. Gagne (1985), I. Zogla (2001,
2018), I. Maslo (2001), C. Corwin (2005), H. Becker (2005), A. Eilks (2005),
E. Sumfleth, (2005), N. M. Seel (2012), K. Zierer (2012, 2018), R. Tennyson
(2013), R. Stowe (2017), M. Cooper (2017).

. Constructive approach: L. Vigotskis (2002); J. Piaget (2002), J. Bruner
(1977, 1996) von Glasersfeld (1990, 1995), Roth (2001), Mathews, (1998), N.
Geidzs (1999), D. Berliners (1999), H. Gudjon (2007), M. Wagenschein
(1962), W. Klafki (1964, 1992), J. Derbolav (2003), C. Stabile (2015), J.
Ershler (2015).

. Humanism and people-oriented approach: W. Huitt, (2009), N. Gage,
D. Berliner (1999), C. R. Rogers (1969), Z. Rubene (2006), J. Barrett (2016), L.
Yates (2016), G. McColl (2016), O. Oyelana (2018).

. Ideas of cognitive psychology and justification of cognitive didactic
models: J. Piaget (2002), B. S. Bloom (1956), R. Gagne, (1987), J. Dewey
(2011), I. Maslo (2001), W. Huitt (2006), von Glassersfeld (1985), D. Halpern
(2000), J. Bruner (1977), I. Zogla (2001), D. Kuhn (2009, 2015, 2016), A. E.
Sefton (2013), M. Frommer (2013), J. A. Dent (2013), T. (2013), P. A. Thomas
(2016), D. E. Kern (2016), M. T. Hughes (2016), B. Y. Chen (2016).

. Justification of the pragmatic model: J. Dewey (1997, 2011), J. Piaget
(2002), E. Smits (2000), I. Zogla (2001, 2018), D. E. Whitworth (2016).

. Evaluation and self-assessment theories: M. S. Knowles (1975), R.
Gagne (1985), D. Pratt (2000), P. Knight (2002, 2003), L. Schuwirth (2004), C.
Van Der Vleuten (2004). A. Robinson (2006), M. Udall (2006), W. J. Popham
(2008), M. Yorke, (2003, 2011).

. Highest education study theories and tendencies: I. Zogla (2001,
2018), P. A. Thomas (2016), A. E. Sefton (2013), M. Frommer (2013), T. Koke
(2016), A. Skelton (2005), T. C. Postma (2017), J. G. White (2017), R. R.
Harden (2000), J. Barnes (2018), P. Ramsden (2003), B. Garratt (2000), L.
Becker (2013), P. Denicolo (2013), S. Griffiths (2009), C. V. Tartavulea
(2020), B. Means (2014), S. M. Danczak (2017), King (2017), M. J. Bezanilla
(2019), B. Williamson (2020), I. V. Rossi (2021).

. Analysis of current concepts and methods in medical education: J. T.
Broadbear (2000), B. B. Keyser (2000), T. Swanwick, (2010), R. Harden
(2012, 2013), J. Laidlaw (2012), J. A. Dent (2013), A. Eilks (2005) M. Sarkele
(2016), A. M. Persky (2018), A. Minajeva (2021).
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Research basis

The study was carried out at Riga Stradin$ University (RSU), the Department
of Human Physiology and Biochemistry (CFBK). 1794 first year students of
the Faculty of Medicine and 45 students from the University of Latvia took part
in the study.

Research boundaries

The organizational principle of taking theoretical courses at Riga Stradin$
University differs from other institutions of higher education. Students from the
RSU Faculty of Medicine take chemistry, biochemistry and normal physiology
courses in one department. But, for example, students from the University of
Latvia, Faculty of Medicine acquire this knowledge separately — each course in
another department. The different forms of work do not allow to test the
established didactic model of the medical chemistry course in different
institutions of higher education. The study described involved students from
only one university. The study did not assess and compare the organizational
nuances of studies at universities, but analysed the possibilities to ensure the
maximum possible level of education in the current situation in the course of
medical chemistry, using complex methods for development of critical
thinking.

Research stages

2005-2007 study phase, questionnaires were formulated to examine the
situation based on the results of student essays. Students of the first study year
wrote essays early in the semester and supplemented them at the end of the
semester. The views expressed in these essays made it possible to identify
changes in the study experience of respondents and the study motivation of
medical chemistry during the term.

2008-2011, the study hypothesis was raised and clarified in the course of the
work, the study material “General Chemistry” was created, the didactic
methods developing critical thinking were adapted, the data obtained was
systematised and analysed. Based on an analysis of scientific literature, a
theoretical justification for the didactic model of medical chemistry based on
the principles of critical thinking was developed. Evaluation criteria for
knowledge and skills acquired in the course of medical chemistry have been
developed and improved. Study material was improved and methods of the
didactic model of medical chemistry based on critical thinking principles were
adjusted.

2012-2022, the didactic model of medical chemistry based on the principles of
critical thinking continued to be developed by adjusting the methods and course
content delivery options in the study material. The study's hypothesis was
examined when the results of the questionnaires were collected and analysed.

45



At the end of the study (2020-2022), it was no longer possible to carry out
questionnaires in the same form (twice a term) when working remotely.
Respondents were surveyed only at the end of the term. The final phase of the
study identified the efficiancy of the didactic methods based on critical thinking
principles in face-to-face and remote studies.

Scientific novelty of the Research

1) Substantiated principles of critical thinking in medical chemistry
studies.

2) Developed definition of critical thinking in medical chemistry studies.

3) The didactic model of the medical chemistry course based on the
principles of critical thinking has been developed and implemented, it is
supported by basic ideas of systemism, cognitive learning theories and
constructivism, as well as a student-centered approach has been highlighted.

4)  Criteria have been developed for evaluation of the knowledge and
skills acquired by the students in the medical chemistry course (information
analysis, problem-solving, graphic systemization of information, dialogue and
self-assessment skills).

5) The methods supporting the principles of critical thinking have been
implemented and approved in the didactic model thus supporting integrated
approach, which demonstrates the interdependence between chemistry and
other natural sciences.

Practical significance of the Research

1) On the basis of result quality evaluation criteria and questionnaire
data, the most appropriate forms of work have been established: working with
small groups, increasing the proportion of practical work, providing multiple
study materials for independent work, both in face-to-face and remote forms.

2) An evaluation tool (tests and their evaluation criteria) has been
developed within the framework of the didactic model for assessing the
usefulness of methods based on the principles of critical thinking in the course
of medical chemistry. Also, critical thinking levels in the course of medical
chemistry have been argumented and developed.

3)  First study year students' self-assessment skills have been compiled
and evaluated.

As a result of the study, it is justified, when implementing the principles
of critical thinking in the medical chemistry course, students understand the
necessity of analysing and evaluating information in their education. While
developing the didactic model of the medical chemistry course for medical
specialty students, their various prior knowledge in chemistry, self-organizing
skills and learning experience were considered. Based on the evaluation of the
methods of the didactic model of the medical chemistry course in the
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questionnaires at the end of the semester, and student result quality evaluation
indicators over nine years, the following pedagogical activities are more
appropriate:

. The learning of scientific-based research methods involving theory
selection, their multiple practical testing, statistical output processing, analysis
and conclusion.

*  Worksheets with specially prepared tasks, for the solution of which a
student should assess the truth, accuracy, errors or inconsistencies of the facts
offered, i.e. development of problem-solving skills based on the principles of
critical thinking.

. Developed study material “General Chemistry” provides students with
the basic information, thus giving them more time to analyze illustrative facts
or study alternative literature. The content of the course contained in the study
material “General Chemistry” fulfils the function of “work material”. It
responds to the individual needs of students because it is self-modifiable,
according to the objectives, experience and level of knowledge of each student.

Presentation of study results at scientific conferences

1. Riga Stradin$ University International COVID-19 Conference: “Impact,
innovations and planning”. Riga, Latvija 2022. gada 28. — 29. aprilis. Referats:
More effective information layout options in medical chemistry course.

2. Riga Stradin$ University International Conference Research week 2021:
University Teaching and Learning. Riga, Latvija 2021. gada 24. — 26. marts.
Referats: Advantages and disadvantages of distance-learning process in RSU
medical chemistry course.

3. International Scientific Conference. Society. Integration. Education.
Rezekne, Latvija 2020. gada 22. — 23. maijs. Referats: Didactic model based on
principles of critical thinking.

4. International Scientific Conference. Society. Integration. Education.
Rezekne, Latvija 2019. gada 24. — 25. maijs. Referats: Medical Students'
Preparation for Analysis of Study Materials in the Chemical Course.

5. Riga Stradin§ University International Conference on Medical and
Health Care Sciences Riga, Latvija 2019. gada 1. — 3. Aprilis. Referats:
Worksheets as an example of information structuring in chemistry studies.

6. International Conference for Academic Disciplines. Budapest 2018.
gada 24.- 27. julijs. Referats: Role of visualization in knowledge integration
within chemistry course.

7. Rigas Stradina universitates zinatniska konference. 2018. gada 22. - 23.
marts. Referats: Vizuala informacija kimijas kursa.

8. Rigas Stradina universitates zinatniska konference. 2017. gada 6. - 7.
marts. Referats: Medicinas fakultates pirma studiju gada studentu sekmiba
mediciniskas kimijas kursa ka studentu maciSanas pieredzes raditajs.
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9. Rigas Stradina universitates zinatniska konference 2016. gada 17.- 18.
marts. Referats: Kritiskas domasanas metozu izmantosana informacijas analizé.

10. ATEE Spring Conference 2015. gada 8. maijs. Referats: Analysis of
problem-situations and problem-solving skills as a decision making model.

11.1 International Baltic Symposium on Science and Technology
Education, BalticSTE 2015. gada 15 — 18. junijs. Referats: Usage of critical
thinking principles in medical chemistry course.

12. International Conference for Academic Disciplines at Anglo-American
University (AAU), Czech Republic, 2014. gada 10 - 13 junijs. Referats:
Didactic substantiation for the use of critical thinking methods in the chemistry
course of medical education.

13. VIII IOSTE Symposium for Central and Eastern Europe 2011. gada 30.
novembris — 3. decembris. Prezentacija un publikacija: Usage of Critical
Thinking Strategies in Medical

Chemistry Course.

14. Starptautiska zinatniska konference Sabiedriba, integracija, izglitiba.
Latvija Rézekne 2011. gada 27. — 28. maijs. Referats: Use of complex Didactic
Methods during Studi Process as a Prerequisite for developing a critical
Approach towards Information Analysis

15. Daugavpils Universitates 52. starptautiskas zinatniskas konference 2010.
Gada 14.-17. aprilis. Referats: Medicinas studentu kritiskas domdsanas
pilnveide visparigas kimijas kursa.

16.4th International Conference Research in Didactics of the Sciences
(DidSci) Krakow, Poland. 2010. gada 7. — 9. julijs. Referats: Development of
Critical Thinking for Medical Students in Chemistry Course

17.16th International Scientific Conference, Latvia University of
Agriculture (LLU). 2010. gada 19 — 21. maijs. Referats: Development of
Critical Thinking for Medical Students in Chemistry Course.

18. Starptautiska zinatniska konference Sabiedriba, integracija, izglitiba.
Latvija Rézekne 2009. gada 27.-28. februaris. Referats: Development of
Critical Thinking for Medical Students in General Chemistry Course.

19. ATEE Spring University Teacher of the 21st Century: Quality Education
for Quality Teaching 2008. gada 2.-3. maijs. Referats: Patstavigas studéSanas
prasmes un kritiska domasana ka galvenie nosacijumi uzsakot studijas.

Publications in scientific peer-reviewed editions and conference materials
1) Kazusa, I. (2021). Advantages and disadvantages of distance-learning
process in RSU medical chemistry. Proceedings of the Riga Stradin$ University
International Conference Research week 2021: University Teaching and
Learning. Riga, Latvia. 2021, March 24 - 26. DOL
https://doi.org/10.25143/rw2021.uniteach.abstracts-book
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2) Kazusa, 1. (2020). Didactic model based on principles of critical
thinking. Proceedings of the International Scientific Conference. Society.
Integration. Education. Rezekne, Latvia. 2020, May 22 - 23. DOI:
http://dx.doi.org/10.17770/sie2020vol1.4943

3) Kazusa, 1. (2019). Medical students' preparation for analysis of study
materials in the chemical course. Proceedings of the International Scientific
Conference: Society, Integration, Education. Rezekne, Latvia. 2019, May 24 —
25. DOI: http://dx.doi.org/10.17770/sie2019vol1.3979

4) Kazusa, 1. (2019). Worksheets as an example of information
structuring in chemistry studies. Riga Stradin§ University International
Conference on Medical and Health Care Sciences. Riga, Latvia. 2019, April 1 —
3. Available:
https://conference2019.rsu.lv/sites/default/files/documents/knowledge for_use

in_practice_abstracts rev.pdf

5) Kazusa, I. (2017). Successful acquisition as an indicator of learning
experience for the first study year students on medical chemistry course in the
Medical faculty. Proceedings of the Riga Stradin$ University Scientific
Conference. Riga, Latvia. 2017, March 6 — 7.

6) Kazusa, 1. (2016). Usage of critical thinking methods in information
analysis. Proceedings of the Riga Stradin$ University Scientific Conference.
Riga, Latvia. 2016, March 17 — 18.

7) Kazusa, I. (2016). Analysis of problem-situations and problem-solving
skills as a decision making model. Proceedings of the ATEE Spring
Conference. Riga, Latvia. 2015, May 8. Auvailable:
https://www.cambridgescholars.com/resources/pdfs/978-1-4438-1100-2-
sample.pdf

8) Kazusa, 1. (2015). Usage of critical thinking principles in medical
chemistry course. Proceedings of the | International Baltic Symposium on
Science and Technology Education, BalticSTE. Sialulia, Lithuania. 2015, June
15-18.

9) Kazusa, 1. (2014). Didactic substantiation for the use of critical
thinking methods in the chemistry course of medical education. International
Journal of Arts & Sciences. 07(02):573-584. ISSN: 1944-6934. Available:
http://www.universitypublications.net/ijas/0702/html/P4G210.xml

10) Kazusa, I. (2014). Medical chemistry course result quality evaluation
criteria and corresponding critical thinking levels as evaluation parameter.
Conference Proceedings 21st Century Academic Forum Conference at Harvard
2014, Vol.1. No.l. ISSN: 2330-1236. Auvailable:
http://www.21caf.org/uploads/1/3/5/2/13527682/kazua-hrd-
conference_proceedings.pdf

11) Kazusa, |. (2012). Usage of critical thinking strategies in medical
chemistry course for a future doctor. Problems of Education in the 21st
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chemistry course. Proceedings of the VIII IOSTE Symposium for Central and
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https://www.apgads.lu.lv/fileadmin/user_upload/lu_portal/apgads/PDF/LUR-
778_Kimija_01.pdf
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14) Kazusa, 1., Nokalna, 1., (2011). Improving critical thinking for medical
students on a general chemistry course. Proceedings of the 52nd international
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Research. Available:
https://dukonference.lv/files/proceedings _of conf/zinojumi_par petijumiem 5
2konf.pdf

15) Kazusa, 1. (2010). Development of critical thinking for medical
students in chemistry course. Proceedings of the 4th International Conference
Research in Didactics of the Sciences. Krakow, Poland. 2010, July 7-9.

16) Kazusa, 1. (2010). Development of critical thinking for medical
students in chemistry course. Proceedings of the 16th International Scientific
Conference, Latvia University of Agriculture (LLU) (how: Latvia University of
Life Sciences and Technologies). 2010, May 19 - 21. Available:
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Conference: Society, Integration, Education. Rezekne, Latvia. 2009, February
27 - 28.
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Teacher of the 21st Century: Quality Education for Quality Teaching. 2008,
May 2 - 3. Available:
https://dspace.lu.lv/dspace/bitstream/handle/7/2941/ATEE-2008_9-
session.pdf?sequence=10&isAllowed=y

Didactic provision of the study
Kazusa, 1. (2021). General chemistry for medical chemistry course:
educational material. (14.ed.) Riga Stradin$ University.
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Theses for the defence

Critical thinking skills acquired in medical chemistry will also influence
the quality of future studies, as their universal nature is not limited to one
science. Critical thinking, which develops skills to formulate personal opinion,
seek the necessary information and assess the quality of this information as
objectively as possible, is essential in medical education at all stages of the
study process and in further professional activities.

Using the didactic model of medical chemistry, one can change the
accents in the study process from finding phenomena to understanding them
and developing a systemic view. The developed didactic model is based on a
general didactic combined with a chemistry didactic, including the study's
organizational forms, theoretical causality and indirect (non-emphasiesed or
integrated) methods based on the principles of critical thinking. The task of the
didactic model is to carry out medical chemistry course studies that improve
both the construction of chemistry knowledge, and students' learning
experience and critical thinking. The ideational basis of the didactic model
applies the principles of developing critical thinking, which are important for
students of the first study year, to be implemented in all situations of the
medical chemistry course, and are also universal in future education and
professional activities. The principles of critical thinking in studies are
implemented in a practical way as fundamental methodological concepts.

The results of the empirical longitudinal study demonstrate that the
didactic model based on the principles of critical thinking is successful for the
implementation in the medical chemistry course in face-to-face and remote
studies. Certain hypothesis positions were confirmed. While implementing the
didactic model of the medical chemistry course based on the principles of
critical thinking, the acquisition of medical chemistry is more successful if:

. students learn to link theory with practice, i.e. if theories are validated
in practical experiments which results are statistically processed and analyzed;

. students identify and justify the need to develop information analysis
skills in line with critical thinking principles;

+ the provided problem-solving process facilitates the selection,
analysis, detection, evaluation and correction of facts to be learned;

. there are clear assessment criteria and students are self-assessment and
reflexia-oriented.
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CONCISE DESCRIPTION OF THE DOCTORAL THESIS

1. The topicality of the content, forms and methods of
medical chemistry studies in medical education

The first part of the promotion work describes the study environment,
the diversity of study forms and methods in medical education, demonstrating
the potential opportunity to integrate the medical chemistry course into other
theoretical and clinical courses. Updating the cross-sectoral link improves the
quality of studies by broadening the vision of prospective professionals. The
didactic model developed is based on an education system in which the
different options for acquiring knowledge and the methodology for developing
critical thinking, which changes the structure of cognition as a mental activity,
are essential. Gaining the real clinical experience motivates students by raising
their sense of responsibility, but there is also a need for basic knowledge to be
gained through theoretical courses in the first years of studies.

The appropriateness of the methods based on the principles of critical
thinking and the variants of their combinations depend on the objectives
pursued. Reading the offered materials, videolectures, using an electronic
environment are effective in acquiring knowledge, solving problems, but do not
produce results in acquiring practical experience and building skills. However,
discussions and workshops create a positive emotional atmosphere and are
sufficiently effective and meaningful in engaging students in the cognitive
process.

The study analysed the theoretical rationale behind the methods used in
higher vocational education and situations where methods are effective and
possible for use in medical chemistry studies. Study programmes of the RSU
Faculty of Medicine are implemented using both traditional study forms of
organisation in higher education institutions, as well as the optimal options for
theoretical and practical studies are sought.

2. Theoretical assessment of critical thinking principles
for medical chemistry studies

2.1. Basic concepts of critical thinking

The second chapter analyses critical thinking from the perspective of
different theoretical positions, as well as considers the contexts of different
disciplines. Critical thinking can be described as a set of many skills that are in
constant development rather than just individual skills. The historical evolution
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of the concept of critical thinking has been extensively studied and described in
many books and publications. As there are many options for interpreting
critical thinking that sometimes complement each other or compete with each
other, it is necessary to clarify what rationale supports the creation of the
didactic model in the given study. Therefore, the concept of critical thinking
which defines the conceptual framework of the study was defined: Critical
thinking in medical chemistry studies is analyzing, evaluating, and integrating
information into one’s experience, avoiding prejudice, and recognizing the
limits of one’s knowledge. This is targeted evidence-based thinking that allows
problems to be solved, facts interpreted using objective and reliable data to
make informed decisions.

2.2. Principles of critical thinking

The principles of critical thinking are based on the organisation of the
education process, the criteria for acquiring knowledge and students’
contribution evaluation criteria are included in the developed didactic model.
From the principles of critical thinking development described in the literature,
those relevant to students of the first study year were chosen to be implemented
in all situations of the medical chemistry course. The principles of critical
thinking in studies were implemented in a practical way as fundamental
methodological concepts.

The didactic model of the medical chemistry course and the methods for its
implementation were based on the following principles:

1) One of the basic principles of critical thinking is to move towards a
clear and justified objective. Students who think critically seek to understand
not just what they're learning, but why. (Paul, Elder, 2011). This is the critical
reason that gives students an understanding not only of the nature, goals, scope
and limitations of knowledge, but also enables them to better understand
themselves as an individual and professionally (Dunne, 2015). Critical thinking
is focused, reasoned and motivated (Halpern, 1998). Motivation and the need
for knowledge are key for setting the objective and moving towards the desired
study outcome.

2) Principle of selection and analysis of information. Critical-minded
students search for information pertaining to the issues and challenges to be
addressed, as well as analyze and evaluate information used by others (Paul,
Elder, 2011). It can also be called the principle of informative adequacy for an
easier apprehension (Dunne, 2015), which includes skills to criticise sources of
information, their accuracy and reliability (Jahn, 2012). Critical thinking is the
ability to evaluate facts using existing analytical skills and aiming to improve
them. The analysis of information is the recognition and use of individual
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elements to draw reasoned conclusions or to raise hypotheses (Persky et al,
2018). In order to be able to assess information adequately, analytical thinking
criteria need to be known. Critical questions allow one to verify the credibility,
logic, and the implications of content (Jahn, 2012). Critical thinking skills
include both selection, analysis and conclusions of information and informed
decision-making.

3) Critical thinkers admit problematic concepts, distinguish facts from
interpretations, opinions or prejudices (Paul, Elder, 2011) by analysing any
situation from several aspects and seeking confirmation. Evidence is key to
distinguishing facts from opinions. The facts come from qualitative
observations or quantitative evidence (Nardi, 2017). In assessing the
prerequisites and thinking directions on which opinions are based, and
considers the veracity thereof, educatees critically reflect on the logical
correctness of the facts, as well as the social norms on which they are based. It
is particularly well-suited to group discussions and controversy analysis (Jahn,
2012). Students lack experience in supporting or rejecting evidence, judging
and self-judging without understanding criticism as a thought operation. To this
end, various exercises are designed to draw students' attention to analysing the
veracity of statements and conclusions by developing the ability to distinguish
context-based assumptions from unfounded stereotypes or prejudices. It is
emphasized that the content of the medical chemistry course is to be viewed in
a broader context, as it is essentially about human life and health. Student
activities are organised in such a way that they engage step by step in an ever-
deeper analysis of situations and gradually arrive at true conclusions, finding
errors, inaccuracies and inconsistencies.

4) Critical thinkers recognize the limits of their knowledge. It is the
principle of intellectual humility (Elder, Paul, 2012), which characterises a
responsible thinker who is honestly minded and has a strong base of morality,
ethics and values. Using critical thinking skills, people are able to better
determine the value and meaning of information when making decisions (King,
2017). Intellectual humility relates to previous knowledge, thinking styles,
interrelationships and learning goals that can contribute to learning new
knowledge (Krumrei-Mancuso, et al., 2020). Intellectual humility means
knowing one’s bias and prejudice by exposing their promiscuous beliefs,
misconceptions or prejudices, acknowledging mistakes and changing one’s
mind in the face of more competent reasoning. Recognizing one’s intellectual
limitations also improves personal decision-making. This avoids creating false
beliefs by objectively assessing information that may differ from student's
current perceptions if they are not based on facts.

5) Critical thinkers identify and apply the most important ideas when
reading texts. Critical thinkers use writing as a tool for an in-depth
understanding of the interrelationships of concepts in texts (Paul, Elder, 2012).
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As they read, they see the text as a verbal representation of the author's
thinking, but as they write they try to present their thought in the most
accessible way (Paul, Elder, 2002). The necessary information can be obtained
by developing skills to read, listen to, evaluate arguments and predict the
consequences of the claim (Moore, Parker, 2012). As opposed to dynamic
discussions where the time factor for thinking is limited, there is an opportunity
to make an independent assessment through mature insights when writing
(Jahn, 2012). Written explanations in sciences develop thinking, drive student
cognitive processes and reflexia about their studies (Klein, Dijk, 2019). Writing
requires at least a minimaly developed level of abstract thinking. In this regard,
written speech differs from oral speech in the same way as abstract thinking
from visual. Written text allows one to reread it if one does not understand it,
but it lacks the live dialogue link with the reader, so the comprehension process
cannot be corrected.

Critical thinking principles allow systemic development of student's

critical thinking in medical chemistry classes, to draw their priorities in studies.
In addition, all principles are interlinked. Knowledge of these principles makes
it possible to generalise, analyse, substantiate and draw conclusions when
dealing with information. The principles listed are the unifying element
between fundamental philosophical and psychological concepts and specific
instrumental actions of the didactic model, to be implemented by methods
tailored to each situation.
Critical thinking is understood as a general competence and a set of defined
abilities that manifest itself not only as an area-specific skill. Critical thinking
transcends certain limits of discipline, allowing a person to think in a broader
context (Indrasiené et al, 2021). While all academic disciplines lay down
fundamental principles of critical thinking, it must be assured that implicit
rationale for critical thinking also makes sense in context (Paul, Elder, 2001).

As situations change, the importance of basic concepts and student's
ability to recognise and use them in new settings becomes more important. The
theoretical justification of critical thinking is not emphasised when planning
and designing the course of classes in the medical chemistry course, but
principles are implemented in didactic model methods.

2.3. The importance of critical thinking in medical education

This chapter analyses information on existing approaches to medical
education in the context of critical thinking traditions. Summarising the
information gained from literature analysis, it can be concluded that critical
thinking ideas and methods partly differ in humanitarian and natural science
courses. In many humanitarian study programmes, critical thinking can be
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taken as a separate course, but indirect learning is also possible as a subordinate
method for studying some natural science or humanitarian courses. Critical
thinking is essential at all stages of medical studies and further professional
activities, as it is not possible to work without ability to analyze, compare,
generalise or deny and change an opinion. It builds a personal analytical view
of the world, develops the ability to argument an opinion, seek the necessary
information and objectively assess its quality.

Critical thinking studies in medicine vary among medical student's,
doctors who carry out research work and those who are educators. Key
recommendations for healthcare professionals:

. to distinguish as accurately as possible the desired skills from those
required in clinical practice;

. develop objectives, main content and appropriate  study
methodologies;

. define a problem and ask questions to argument the solution process;

. select the most objective evidence to support critical judgments in
problem-solving;

. predict, detect, prevent and correct errors at any stage of patients
healthcare or scientific work (Jenicek, 2006).

Critical thinking is a prerequisite for an objective assessment of the
information contained in evidence-based medical databases. student's should
acquire the new information structuring skills that can be achieved by working
in a specially organised study environment with the most appropriate methods.

3. Didactic model based on critical thinking principles for
the course of medical chemistry

3.1. Didactic models and their constituent components

This chapter analyses and summarises didactics, as tasks subordinate to
pedagogy structure, current issues, as well as historical experience used in the
didactic model of medical chemistry studies. While forming the didactic model
of a course in medical chemistry, “crossings” (based on universal intellectual
values) between general didactic guidelines and critical thinking principles
were sought. The didactic model is one of the core elements of the education
process, the purpose of which is to organise the study process for achieving
educational objectives. The didactic model, based on the principles of critical
thinking, makes it possible to improve the study process in such a way that
combining traditional face-to-face study methods with online methods allows to
achieve the maximum positive effect.
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3.2. Theoretical justification for the didactic model of the
medical chemistry course

The description of the established didactic model includes an analysis of
the methods based on the principles of organizational form of study work,
theoretical causality and critical thinking. Theoretical didactic concepts outline
key guidelines at the level of scientific ideas, approaches and principles. The
didactic model for taking a course in medical chemistry has been developed on
the basis of ideas of systemism, critical constructivism and cognitivism, as well
as humanistic and student-centric approaches.

The systemic approach allows the content of a study course to be
perceived as a whole, gaining a broader view and increasing the level of
abstraction.

A systemic approach to identifying phenomena needs to take place at the
level of intent. Systemicity tends to address problems in a disciplined, orderly
and systematic way (Weatherspoon, Phillips, & Wyatt, 2015). The university's
mission today is to offer student's systemic knowledge of human natural
relations with the environment, culture, society, country, the formation of
universal human values in the world, relations with others (Jahn, 2012).

The humanistic and student-centric approach gives an individual
character to the education process, which is important in developing student's
critical thinking skills as the personal qualities of each individual. The methods,
content delivery and study pace of the didactic model based on critical thinking
principles is adjusted to student's individuality, abilities and needs. The more an
educator is open to interacting with student's using communication as feedback,
the more effective the potential for developing critical thinking self-regulation
can be realized.

Constructivism theory describes knowledge as inextricably linked to the
context in which it is constructed and used. The context includes the study
environment, objectives and situations where learning takes place. By
combining ideas already known, individuals build understanding in different
ways based on their past experiences, beliefs and perspectives.

Cognitive theories aim to explain how mental processes (attention,
perception, memory, learning) are organized and how they work in didactic
models.

The critically constructive didactic model offers cognitive engineering
techniques for creative learning of study content, encouraging student self-
determination. In the critically constructive didactic, learning is subject to
designing processes influenced by physiological, neuronal, cognitive and social
processes.

The didactic model based on the critical thinking principles (Figure 1)
combines basic elements of chemistry didactic and critical thinking
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development methods for improving student's information analysis and
assessment skills as well as reasoning and problem-solving skills.

Objective — acquisition of a medical chemistry course by methods based on the principles

of critical thinking

Analysis of test results and questionnaire results

Evaluation and self-assessment:

- formative evaluation (diagnostic,
current)
- summative evaluation (examination,
Forms of study subject finishing test works, presentations)
organisation: Study means:
- lectures - theoretical study
- practical work material
- seminars - laboratory work
- e-s‘jmd;es - worksheets
- end-of-course ;
prescntations Methiods: - independent work.
- analysis of information,
- graphic organizers of information,
- development of critical thinking by
ing students in di i
- analysis of problem situations and
solving problem tasks.
Critical thinking principles:
- ds a specific obj;

selection and analysis of information

Fig. 1. The didactic model based on critical thinking principles
for the acquisition of a medical chemistry course (author’s structure)

Parallel to general didactic principles, critical thinking principles play a key
role (Ennis, 1996, 2011, Moore, Parker, 2012, Halpern, 1998, Huitt, 2006,
2009, Paul, Elder, 2002, 2011, 2012, Dunne, 2015, King, 2017, Jahn, 2012,

2018, Persky et al, 2018, Krumrei-Mancuso, et. al., 2020, IndraSiené et al,
2021).

58



. Moving towards a specific objective.

. Principle of information selection and analysis.

. Principle of respect for fundamental consistency. Distinguishing facts
from interpretations, opinions or prejudices.

*  Understanding the boundaries of one’s knowledge or the principle of
intellectual humility.

. Critical reading and writing principle.

The didactic model focuses strongly on the flexible and coherent
functioning of content and methods in response to situational changes in the
study process. Didactic model components are:

. objective — acquisition of a medical chemistry course using methods
based on principles of critical thinking;

. content — medical chemistry course;

. forms of study organisation — lectures, practical work, face-to-face (in
an auditorium or laboratory) and online seminars, etc.;

. study means — theoretical study material, worksheets, videos,
laboratory work, etc.

At the same time as the principles of critical thinking and general basic
principles of didactics, the narrowly inherent differences in chemical didactics
were also followed, which reflect in the specific way of material delivery and
current examples for medical student's.

While implementing the didactic model of the medical chemistry course
in practical terms, the author worked on the unity and continuity of the
constituent components (content, form, means, methods, results). There are
interactions between the objective, content and methods of education: the
objective determines content and methods, but the degree of achievement of the
objective depends on methods and content — the result. The developed didactic
model envisages not only the regulatory role of the education process, but also
the choice between different didactic methods.

3.3. Methods based on critical thinking principles

The developed didactic model for taking a course in medical chemistry

is implemented using methods based on critical thinking principles (Figure 2):

* Developing critical thinking by analysing information;

* Developing critical thinking by engaging student's in discussion;

« Graphical organizers of information as a method of structuring
information;

* Solution of problem tasks and the analysis of problem situations

* Evaluation and self-assessment.
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Graphic organizers
of information
as a method of
structuring information

Developing critical thinking
by analyzing information

Critical thinking principles:

- progress towards a specific
objective

- selection and analysis of
information

- separation of facts from

Dcvf}:;r;:ir:]g cbnucal opmlo.ns a.nd-interpretauons Evaluation and
e - knowing limits of your self-assessment
engaging students
in discussion own knowledge
- critical reading and writing

Solution of problem
tasks and the
analysis of problem
situations

Fig. 2. Methods based on critical thinking principles (author’s construction).

The usefulness of the didactic model based on the principles of critical
thinking was evaluated according to the achieved study results - the success
levels of students in the subject final papers and the final test paper - in the
exam, as well as according to the results of student questionnaires at the
beginning and end of the semester. Theoretical knowledge is reflected in the
study results - the study course material is understood and mastered, students
are able to use their knowledge in solving situations and tasks included in the
study course program, using critical thinking skills. These are a selection of
information, reasoning, analysis of facts, evaluation, the juxtaposition of
opinions and problem-solving. Improved experimental skills, theoretically
justifying the experiment to be performed, recording observations and
measurements and evaluating the obtained results in detail.
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4. Tests and their evaluation as components of the
didactic model

4.1 Tests in medical chemistry studies

Chapter four describes test work for assessing acquired knowledge and
individual critical thinking skills. Through the study process, evaluation serves
as a feedback between a student and an educator, showing student's personal
accomplishments, motivating them to adjust their studies. Test work
conforming to study objectives and planned study results, and types of
evaluation of study achievements were developed: tests, analysis of laboratory
work, interpretation of graphs, solving tasks of differentiated complexity,
presentations, independent individual or group work (on worksheets), solving
problem tasks, analysis of laboratory work, open questions and theoretical
justifications.

4.2. Criteria and indicators for evaluating tests in medical
chemistry studies

For students of the first study year, critical thinking as a comprehensive
competence, which could be attributed to a wide range of problem and
situational analyses, cannot yet be assessed. Some aspects of critical thinking
used in medical chemistry studies were assessed — specific skills in problem-
solving, ability to compare options offered by themselves and others,
effectiveness of student information analysis and self-assessment. The achieved
study results were evaluated according to the developed result quality
evaluation criteria and their indicators for the medical chemistry course
material, which are reflected in the student's result quality in the final work
when finishing topics, as well as in the final tests — examination and
questionnaires. The evaluation criteria developed serve as a reference point for
the student's self-assessment and for the planning of the time spent on learning
thus determining study priorities. More important than knowledge of individual
facts is the ability to analyse problems, assess information, adequately assess
their knowledge and identify objective limitations. Knowledge of the
evaluation criteria is the essential condition for adequate control of the course
acquisition level during the term. The assessment to be obtained in the final test
conforms to the indicators of the quality criteria for acquisition of the material
of the medical chemistry course (theoretical knowledge, experimental skills,
task solving skills).
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4.3. Role of self-assessment in medical chemistry studies

By improving students' self-assessment and self-examination skills as
part of the overall assessment process, students become more aware of the
assessment criteria and the structure of their test work. Self-assessment as a
valuable activity is a necessary part of the learning process, as it promotes
motivation to learn, while self-assessment as a reflexion contributes to
awareness of existing objectives and adjustments in the course of studies.

5. Research results obtained by the didactic model based
on critical thinking principles

5.1. Methodology and development of empirical study

During the ascertaining finding phase of the study, analysis of the
situation was performed, the most effective forms of work or disruptive factors
were clarified, as well as the perception of studies by medical students and their
motivation to take a medical chemistry course. The motivation to study
medicine and the role of chemistry in these studies was justified by students in
small anonymous essays. In order to determine the development of study
experience of respondents and possible change of motivation, essays were
written at the beginning of the term and supplemented at the end of the term.
The ascertaining finding outlined the student learning experience, which was
further refined by choosing learning methods, work organizational forms and
assessment options. Based on the results of the analysis of these essays,
questionnaires were formulated for further examination of the situation.

During the formation phase the analysis and interpretation of the
information gathered during the 2008-2011 study year questionnaires formed
the basis for the planning of measures to improve or transform the education
process. In order to reduce the probability of biased responses, a humber of
questions were formulated to clarify one parameter. During the formation
phase, the hypothesis of the study was raised and clarified during the work
process, the obtained data were systematised and analysed, the pedagogical
conditions of chemical studies were specified: educational activities,
organizational forms, methods and means, and psychological atmosphere and
personal experience consisting of creative, cognitive and emotional
components. At the final stage of the study (2012-2019), working methods for
determining the usefulness of study material and the didactic model based on
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critical thinking principles in face-to-face studies were adjusted. The study
compared two variables: student questionnaire responses at the start of the term
and student responses at the end of the term. Questions relating specifically to
learning experience at school and university were not asked in the same form
both at the beginning of the term and at the end of the term. At the start of the
term, for example, students were not yet able to evaluate the study materials
offered, so questionnaires included questions about students' previous
experience in information analysis.

The improved questionnaires and student surveying at the beginning and
the end of the term became separate steps in proving the hypothesis raised.
Between 2012 and 2018, 1,200 questionnaire results were collected to give an
idea of the effectiveness of the didactic model in face-to-face studies. For the
evaluation of worksheets in the 2018/2019 academic year, the questionnaire
included previously used questions as well as clarifying ones. The questionaire
was conducted only at the end of the semester and included 144 respondents.
The results of this questionnaire were included in the statistical calculations
reflecting only term end data. In a final study conducted during 2020-2022
academic years, the analysis of 138 student questionnaires demonstrated the
effectiveness of this model in remote studies as well.

At the end of the study (2020-2022), while working remotely it was no
longer possible to conduct the questionnaire twice a term as student's
responsiveness to completing the questionnaires remotely was insufficient.
Respondents were asked to fill the questionnaires at the end of the term.

The questionnaires consist of a number of undivided groups of questions which
provide quantitative data on the statements made in the hypothesis:

While implementing a didactic model based on critical thinking
principles, the acquisition of a medical chemistry course is more successful if:

. students learn to associate theory with practice, i.e. if theories are
validated with practical experiments which results are statistically processed
and analyzed,;

»  the need to improve information analysis skills in accordance with
critical thinking principles is identified and justified;

. problem-solving offered to students focuses on selection, analysis,
detection, evaluation and correction of facts to be learned,;

. there are clear assessment criteria and students are self-assessment
and reflexia-oriented.

At the final stage of the study, the results of the questionnaire analysis
were interpreted and showed the current tendencies. During seven years, on the
basis of the questionnaire results, the relevance of the established overall
relations to hypotheses was analysed, working methods were adjusted and the
effectiveness of the study material and the didactic model based on the
principles of critical thinking was clarified. The results of the studies achieved
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were determined according to the developed criteria for the acquisition of
medical chemistry study material and the critical thinking levels corresponding
thereto, and demonstrated by the results of the questionnaire and the student
achievements in the final test work.

5.2. Study results on the role of chemistry course in doctor
education at RSU and LU

The ascertaining study was carried out in order to examine the
importance of the chemistry course in medical education for students of Riga
Stradin§ University (RSU) and University of Latvia (LU) Faculty of Medicine.
At this stage of the study, 137 students of the first study year at the RSU
Faculty of Medicine analyzed the course of medical chemistry in essays which
results were analyzed by a method of content analysis, while 175 (RSU)
students of the first study year and 45 students of the first study year at the LU
Faculty of Medicine participated in the questionnaire. Quantitative study
methods were used to analyse questionnaires.

At the ascertaining stage of the study 137 students of the first study year
of the Faculty of Medicine of Riga Stradin$ University (RSU) wrote an essay
“Chemistry in the Education of the Future Medical Practitioner” at the
beginning of the term and at the end of the term.

5.3. Research of the didactic model based on critical thinking
principles in RSU Medical chemistry course

The study analysed the medical chemistry study process in the long
term in only one university. Analysis of empirical study data leads to the
conclusion of the results of the didactic model as a whole and for each method
separately.

*  Analysis of the questionnaire (2012-2019) results showed that indirect
(unemphasized, integrated) critical thinking methods of the didactic model, and
course content as context, provide an opportunity to analytically view any
phenomenon from different perspectives. During the term, students developed a
skill to embrace relations and find contact points of information in the content
of one or more courses to be studied. This is the construction of knowledge
based on interdisciplinary information. The number of affirmative answers
prevail in questionnaires about the statements of interdependence between
study courses (p = 0.028; p < 0.05 and p = 0.012; p < 0.05) demonstrates
respondents' skills in embracing relations and finding contact points for
information when constructing new knowledge. At the beginning of the term,
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50%-61% of students agreed with the statement that any course should be taken
also relying on the knowledge of other subjects. At the end of the term, this
statement, specified about the medical chemistry course, receives higher
student support as 73%-75% of respondents agree.

. By emphasising the essential aspects of study material and, by
integrating them into existing knowledge, learning is transformed into
meaningful studies. This is demonstrated by the positive response to the
statement in the questionnaires on the importance of personal learning
experience. At the beginning of the term (p = 0.00; p < 0.05) and at the end of
term questionnaires (p = 0.035; p < 0.05) respondents Yes answers are
predominant.

. Tests were analysed to describe analytical skills, which showed the
extent to which students understand general relations and use them in
explanations of specific phenomena. The results were compared to those of the
questions to be reproduced. Information analysis skills improved as students
became more interested in identifying relations in the new information. During
the term, student's skill in screening new facts or interpretations improved,
through assessing the credibility of information sources. The p-value of term
beginning data was 0.23 > 0.05 and the p-value of term end questionnaire data
was 0 < 0.05, which led to the conclusion that the number of positive responses
was increasing. Finding contradictions in the analysis of information is as
important as finding relations, but for students of the first study year this skill is
not sufficient yet.

. Studies is an active process in which new information or evaluation of
information already known can change students' opinions. Recognising the
limits of your knowledge is in line with the principle of intellectual humility. In
order to examine students™ willingness to reveal their flawed views, admit
mistakes and change their minds in the face of more competent reasoning,
questionnaires included a statement: | change my mind by learning new facts.
In respondents’ replies at the beginning of the term (p = 0; p < 0.05) and at the
end of the term (p = 0.0402; p < 0.05), the Yes option prevails.

. The questionares compared different options for presenting the content
of the course of medical chemistry (abridgment type, broad or analysable, and
schematic, quick for visual perceivance). Respondents' predominantly chose the
option New information should be schematic and visually quick to perceive at
the beginning and end of the term. The affirmative answers at the end of the
term are for the most of students (91% - 97%).

. Practical and laboratory work in small groups improves experimental
skills. The analysis of results and errors enhances not only practical skills but
also personal responsibility for results. In questionairs conducted at the end of
the term, 92-97% of students agree with the statement In laboratory works,
theoretical material in chemistry is confirmed with practical experiments, the
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results of which are statistically processed and substantiated, while 94-98%
have become acquainted with the nature of different research methods through
the laboratory work carried out in the chemistry course.

. Solution of problem tasks is the use of theoretical information in
practical situations that demonstrates student's ability to look at things from a
different perspective beyond the boundaries of a particular topic, in a broader
context. At the beginning of the term (p = 0.19; p > 0.05), the number of yes/no
responses from respondents did not differ significantly. The number of yes/no
responses from respondents varied significantly when comparing the results of
the end of term questionnaire (p = 0.0014; p < 0.05). The respondents' response
option Yes at the end of the term is prevalent.

. The analysis of test results reflects a correlation between task solving
skills and successful acquisition. The most successful students deal with the
challenges to a significantly greater extent. Result quality indicators do not
exceed 80% of fully resolved task scores, but the questionnaire results show
steadily that 80% - 84% of students are interested in finding a solution to
problems. The stable positive response rate in the questionnaires at the end of
the term is a proof to the fact that the different experience in solving problems
does not prevent students from working with the challenges offered by the
medical chemistry course.

. The results of the questionnaires made it possible to recon the
importance of the assessment criteria impartiality and adequacy as they are
essential for the development of student's self-assessment skills. A significant
number of 82% - 100% agree that self-assessment as a valuable activity is a
necessary part of the study process, but there has been no evidence of
improvement in self-assessment during the term. Unfortunately, during the first
term it is not possible to talk about adequate self-assessment as an opportunity
for students to boost the productivity of their studies by improving their
personalities. The self-assessment criteria were systematized in a decreasing
order according to their importance. For the analysis of study year 2012/2013
data, the Spearman rank correlation coefficient was ry = 0.47 and p = 0.089, i.e.
p > 0.01, thus demonstrating that the relationship between the two variables
should not be considered statistically significant. This means there is no
statistically significant correlation between the criteria given by students at the
start of the term and at the end of the term. In the 2017/2018 study year data
analysis, Spearman's rank correlation coefficient was ry = 0.82 and p = 0.00032,
i.e. p <0.01, which demonstrates a statistically significant correlation between
the criteria named by students at the beginning of the term and at the end of the
term. During the term, the importance of the positive assessment from an
educator remains for 88% - 97% of students.
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CONCLUSIONS

1. Critical thinking is targeted evidence-based thinking that allows
problems to be identified using objective and reliable data to make informed
decisions. Critical thinking, as evidence-based thinking, involves the ability to
perceive new information constructively, to use it adequately to solve any
problems, predict the end result, and analyze consequences or errors that occur.

2. Mastering critical thinking skills in a medical chemistry course affects
the quality of future studies because their universal nature is not limited to one
science. Critical thinking, which develops the ability to formulate a personal
opinions, seek the necessary information and objectively assess the quality of
this information, is essential in medical education at all stages of study and
further professional activity.

3. Critical thinking principles should become a necessary prerequisite for
mastering medical chemistry. The basic principles of critical thinking of the
developed didactic model are: 1) the principle of purposiveness, 2) the principle
of selection and analysis of information, 3) the principle of critical reading and
writing, 4) the principle of respect for fundamental consistency, i.e. separation
of facts from interpretations, opinions or prejudices, 5) the principle of
identification of one’s limits of knowledge. These principles were implemented
through integrated implicit methods of critical thinking, based on the guidelines
for systemicity, cognitive learning theories and constructivism, as well as a
student-centric approach. The principles listed are the unifying element
between fundamental philosophical and psychological guidelines and specific
instrumental actions of the didactic model, to be implemented by methods
tailored to each situation.

4. The results of the empirical longitudinal study led to the conclusion
that the didactic model based on critical thinking principles can be successfully
implemented using critical thinking skills in medical chemistry course studies,
both face-to-face and remotely. On the basis of the assessments of the didactic
model, it can be concluded that the hypothesis raised has been generally
confirmed, although some statements of the hypothesis were confirmed
partially:

. students learn to associate theory with practice, i.e. if theories are
validated in practical experiments which results are statistically processed and
analyzed,

+  students comprehend necessity to improve information analysis skills
in accordance with critical thinking principles;

. problem-solving offered to students focuses on selection, analysis,
detection, evaluation and correction of facts to be learned,;

. there are clear assessment criteria and students are self-assessment
and reflexia-oriented.
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5. The methods of the established didactic model are effective and can be
varied according to situations, while also adjusting the forms of test work at the
same time. Depending on the methods used, different assessment options are
possible, ranging from the study course acquisition to the different levels of
critical thinking, information collection and analysis, discussion and problem-
solving skills.

6. The developed and theoretically justified didactic model envisages
that student activity is organized based on student individuality, incorporating
different complexity tasks into study materials that help students focus on the
most current content. In the course assessment, students confirm that they are
more effective in acquiring medical chemistry if the student-centric approach is
implemented, as it individualises study work by promoting active involvement
in the study process and ensuring cooperation between the educator and
students.

7. The didactic model based on the principles of critical thinking changes
opinion on the course of medical chemistry, which from yet another discipline
to be learned becomes a means of transforming fundamental knowledge into
ones own professional experience. Over nine years, the results of the course
finishing questionares show that most students (75% - 93%) agree with the
statement of a medical chemistry course as the basis for a doctor's
understanding of life processes.

8. While implementing the principle of critical selection and analysis of
information in a medical chemistry course, students understand the necessity of
evaluating facts, as well as begin to understand unfounded preconceptions or
prejudices. The medical chemistry course improves student's skill at dealing
with dissenting opinions by demonstrating a certain degree of student criticism
(p < 0.05, p = 0.000, respondents’ Yes answer prevails) because the awareness
of lack of information shows a self-critical approach to dealing with any issue.
The ability to understand and analyse the meaning of texts makes it possible to
identify the logical relationships between ideas, revealing new ways of
transforming and integrating knowledge into one’s own education. 144
respondents completed questionnaires in the 2018/2019 academic year, of
which 136 students (94%) positively assessed the options for analysing new
learning material through worksheets. Worksheets were used as a source of
information by 89% of students in independent studies.

9. The indirect (unaccented, integrated) critical thinking methods of the
didactic model, and course content as context, provide an opportunity to
analytically view any phenomenon from different angles. The analysis of
causes and consequences develops the information analysis and evaluation
skills that underpin critical thinking. Students (71% - 87%) agree that they
learned how to systematize facts and predict the result in the course of medical
chemistry.
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10. Practical and laboratory work in small groups improve experimental
skills. While most respondents agree that experiments and theoretical material
are linked, as well as the medical chemistry course teaches the nature and
theoretical aspects of different research methods, the results of the test work
only partially support these claims. The results quality lead to the conclusion
that the hypothesis has been only partially confirmed: Students learn chemistry
more effectively using critical thinking skills if they learn how to associate
theory with practice, i.e. if theories are to be validated in practical experiments
which results are statistically processed and substantiated.

11. By analysing the results of the study, it can be concluded that solving
problems adequate for the first study term in the course of medical chemistry,
improve the skills of selection and analysis of facts. Most respondents agree
with the statement Solving problems offered by the chemistry course
contributes to analysing the facts to be learned, as well as finding, evaluating
and correcting contradictions and errors. In the compared results of the of end-
of-term questionnaires, p = 0.0014; p < 0.05. The answer option Yes for
respondents at the end of the term is predominant. The qustionaire data and also
the results of the final examination work support the hypothesis that while
implementating the didactic model based on critical thinking principles, the
acquisition of the chemistry course is more successful if the solution to the
problems offered to students is directed towards selection, analysis, finding,
evaluation and correction of the facts to be learned.

12. A significant number of students agree that self-assessment as a
valuable activity is a necessary part of the study process, but there has been no
evidence of improvement in self-assessment during the term. In the 2017/2018
study year data analysis, Spearman's rank correlation coefficient was ry = 0.82
and p = 0.00032, i.e. p < 0.01, which demonstrates a statistically significant
correlation between the criteria given by students at the beginning of the term
and at the end of the term, but the importance of the educator’s positive
assessment of students remains (88% - 97%).

In conclusion, it should be noted that the study carried out does not fully
exhaust the issue researched, as work to improve the didactic model is
constantly ongoing.
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