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Abstract. From September 2020 schools in Latvia gradually started introducing mathematics
curricula and approaches in accordance with the new standards of primary education. The
changes aim to prepare a competent student who is ready for self-directed learning, who is able
and willing to study and solve real problems of the changing world. A competent teacher is
needed to manage this individualized learning process. The research aims to find out the typical
mistakes and their causes in the results of the 9th grade students' mathematics exam in Latvia,
to provide support to teachers for the improvement of methodic competence of self-directed
learning. To clarify the situation about mathematics studies, researchers of Daugavpils
University carried out an analysis of the results of the mathematics exam in the 9th grade in
the years 2015-2019 (the exam did not take place in 2020). After assessing the quality of pupils'
knowledge, we can judge for which mathematics topics teachers need methodic help in the self-
directed learning process in primary school. In a survey of teachers in 2018 and 2020, we
sought their views on the causes of 9th grade students' mathematics exam outcomes, problems
in distance learning and suggestions for methodic assistance to teachers in implementing self-
directed learning. In this article we give solutions in which directions the methodic competence
of primary school mathematics teachers in studies and further education should be improved.
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levads
Introduction

Eiropas Savienibas dokumentos jaunai paaudzei tiek izvirzita virkne jaunu
akcentu: nepiecieSamiba risinat kompleksas problémas un radit jaunas zinasanas;
prasiba p&c jaunam prasmém (piem&ram, prasme nodrosinat visa veida efektivu
komunikaciju un stradat gan komanda, gan patstavigi; prasmes darbam ar lielu
informacijas apjomu tehnologijam bagataja darba vid€); nepartraukti uzturét
savas prasmes un kvalifikaciju, ka ar1 biit gatavam parkvalificeties visa sava darba
miiza garuma, U. C. (Organisation for Economic Co-operation and Development,
2017). Tas nozimé dzivot ar skatu nakotné — adaptgjoties jauna vid€, dzivot un
realizét sevi saskana ar socialo, kulttiras, ekonomisko un dabas vidi sev apkart,
prast radoSi risinat krizes situacijas, macities pasreguléti. Tiek uzskatits
(Schoenfeld, 1992), ka daudzveidigu matematikas uzdevumu risinasana veicina
ikdienas dzivé noderigu prasmju apguvi. Izglitiba ilgtsp&jigai attistibai izvirza
prasibas, kas rosina cilvékus ar atbildibu rikoties ikdienas dzive, tam nepiecieSami
lietpratigi, kompetenti skolotaji (Salite, Drelinga, IliSko, Olehnovica, & Zarina,
2016). Atbildibu veicina arT paSvaditas macibas, kuram skoléni mérktiecigi
sagatavojami.

2020. gada 1. septembr1 Latvija stajas speka pilnveidotais Pamatizglitibas
standarts, kuru sak ieviest pamatizglitiba un vidusskola: 1., 4., 7. un 10. klasgs.
Jauno nostadnu TstenoSanai matematikas skolotajiem ir nepiecieSami aktualizet
metodiskas novitates skolénu pasvaditu macibu atbalstam.

Pétijuma mérkis ir noskaidrot tipiskas kltidas un to c€lonus 9. klasu skolénu
matematikas eksamena rezultatos Latvija, lai sniegtu atbalstu skolotajiem
metodiskas kompetences pilnveidei par paSvaditam macibam.

Situacijas noskaidroSanai par matematikas macibam pamatskola DU doce€taji
veica Latvijas skolénu 9.klasu matematikas eksamena (9ME) rezultatu analizi par
laika posmu no 2015. 1idz 2019. gadam. Datu analize paradija tendenci eksamenu
rezultatu lejupslidei. CEloni nav atkarigi tikai no skolotaja. Skoléns ar1 pats vada
savu maciSanas procesu. Tomér joprojam macibas bitiska loma ir skolotajam,
kurs$ profesionali organiz€ macibu procesu, digitalam prasmém un labiem macibu
un metodiskiem Iidzekliem. Péc skolénu zinasanu kvalitates izveérté&juma varam
spriest, kuru matematikas t€mu apguvei ari pasvadita macibu (PM) procesa
pamatskola skolotajiem nepiecieSama metodiska palidziba. Petijuma, anketgjot
skolotajus 2018. un 2020. gada, noskaidrojam vinu viedoklus par c€loniem, kas
ietekmé 9ME rezultatus, par problémam attalinatas macibas un priekslikumus par
skolotajiem nepiecieSamo metodisko palidzibu skolénu PM istenoSana. Raksta
piedavati risinajumi, kada virziena pilnveidojamas pamatskolas matematikas
skolotaju metodiska kompetence studijas un talakizglitiba.
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Literaturas apskats
Literature Review

Misdieniga macibu procesa uzmaniba veltama ne tikai macibu satura
apguvei, bet art transversalam jeb caurviju prasmém (problémrisinaSana, kritiska
un radoSa domasSana, paSvadita maciSanas, sazina, sadarbiba, digitala pratiba
u. ¢.) (Goggin, Sheridan, Larusdottir, & Gudmundsdéttir, 2019; Langa, 2015). To
akcent€ ar1 jaunas pieejas izglitibas reforma Latvija. Autori piekrit pétijuma
(Anspoka & Kazaka, 2019) paustajam viedoklim, ka s$is reformas lielakais
ieguvums varétu but dazadu macibu priekSmetu skolotaju savstarp&jas sadarbibas
uzlabosana, saskanotu macibu programmu, ka arT macibu un metodisko Iidzeklu
izstrade. Dazadi autori kompetenci definé atSkirigi. Izglitibas dokumentos
lietpratibu jeb kompetenci defing ka individa sp&ju “kompleksi lietot zinasanas,
prasmes un paust attieksmes, risinot problémas mainigas dzives situacijas” (Olina
et al., 2018, p. 7). A.Spona zinasanas, prasmes, atticksmes papildina ar
paspieredzi, jo kompetence ir zinasanas balstitas prasmes, sp&ja darit ar pozitivu
attieksmi, kas rada paspieredzi (Spona, 2006). Pa3pieredze veidojas pasmotivéta
un pasvadita darbiba.

Matematikas macibu jomas apguves mérkis ir matematiska pratiba, kuras
sasniegSanas nozimigs priekSnoteikums ir PM. Tapéc skolotaja darbiba macibu
procesa tiek vérsta uz metakognitiviem panémieniem (macit macities). Macit
skolenu pasu formulet meérki, novertét maciSanos, dodot un pienemot
atgriezenisko saiti (AS) (Olina et al., 2018). Svarigakais ieguvums no labam PM
ir sp&ja pec skolas beigSanas bez citu pamudinajuma paSam vadit savu talako
macisanos, apgustot profesiju. Miusdienu globalizacijas, digitalizacijas un
negaidito parmainu laikmetd (pieméram, Covid-19 izraisitas parmainas),
PM aktualitate pieaug. Tatad art augstskolam ir jaiesaistas $aja procesa.

Skolotaja profesionalo kompetenci raksturo izglitibas procesa iegtita un
uz zinaSanam, pieredzi, verttbam un atticksmém balstita sp&u un pieredzes
individuala kombinacija, kas izpauzas prasm&s un gataviba pedagogiskajai
darbibai (Maslo & Tilla, 2005). Var izdalit Cetras skolotaju profesionalas
kompetences: komunikativa, paSizzinas un izzinas vadibas, metodiska un
organizatoriska (Steinberga & Kazake, 2018; Selvi, 2010; Spona, 2006).
Skolotaja profesionalas kompetences veidoSanos ietekmé dazadi faktori:
psihologiski, pedagogiski, sociali, vides resursi u.c. A.Steinberga, defingjot
skolotaja kompetenci, ka pedagogisko sp&ju komponenti, akcenté erudiciju,
saskarsmes un sadarbibas prasmi, prasmes mérktiecigi organizét savu un citu
darbibu, ka arT augstu emocionalas inteligences pakapi (Steinberga, 2013). Lai
vaditu macisanos, nepiecieSams analizét un reflektét (Olina et al., 2018), ka arT
iesaistities macibu programmu un macibu lidzeklu pilnveidé (Selvi, 2010;
Helmke, 2009). Jaunu macibu materialu matematika izveide un pilnveide tagad ir
aktuala Latvija, sakara ar PM attalinato macibu procesa.
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Matematikas skolotdja metodiskas kompetences pilnveidé matematikas
didaktikai jabut izskiroSai sastavdalai (Niss, 2003). Apkopojot dazado autoru
viedoklus, izdalisim tris matematikas skolotaja metodiskas kompetences par PM
aspektus: profesionalo, p&tniecisko un skolénu sniegumu veértésanas kompetenci.
Profesionala kompetence ietver sevi pamatzinasanu, praSmju un sasniedzama
rezultata defin€Sanu katrai matematikas t€mai atbilstoSi didaktikas un
audzinasanas likumsakaribam (Mencis, 1993). Pétnieciska kompetence ir saistita
ne tikai ar inovaciju radiSanu un istenosanu prakse, bet art ar metodiskas pieredzes
veidoSanu, risinot kompleksus matematikas uzdevumus jaunas situacijas un
konteksta (Bohlmann & Bendlken, 2020; Selvi, 2010). Skoléni sagatavojami
Jégpilni un ripigi lietot matematiskos instrumentus, veikt aprékinus; apstradat
datus; lietot figliru T1paSibas; spriest visparigi un matematiski modelét;
problémsituacijas izvelties atbilstoSu pieeju/ strat€giju; apzinaties pieradijuma
nepiecieSsamibu; veidot pamatotus spriedumus (Matematika 1.-9. klasei, 2018).
Skolénu sniegumu vertesanas kompetence ietver refleksiju ne tikai par skoléna
macibu rezultatu, bet arT par pasu procesu, izvirzito mérki, lai veiktu skoléna
zinasanu un prasmju Korekciju, iesaistot skolénus savu macibu sasniegumu
pasizvertésana, AS giisanai (Helmke, 2009; Krastina & Pipere, 2004).

Profesors J.Mencis (sen.) 1paSi akcent€ macibu gramatas ietekmi uz
matematikas macibu kvalitati un skolénu sasniegumiem (Mencis, 1993), gramatas
ir nozimigs paligs skoléniem cela uz matematikas lietpratibu (Krastina,
Sondore, & Drelinga, 2019). PM aktuala digitala pratiba un prasme patstavigi
stradat ar dazadiem informacijas avotiem. Tas palidz individualizét matematikas
macibu procesu, piedavajot dazada limena uzdevumus, atgadnes, paskontroles
speles u.tml.. TieSsaistes maciSanas ir inovaciju piemérs izglitiba (Serdyukov,
2017). Izglitibas un Zinatnes ministrijas 2019./2020. macibu gada nosléguma
aptaujas rezultati liecina (Edurio, 2020), ka attalinato macibu procesa laika
Latvija divi visvairak izmantotie informacijas ieguves veidi bija- skatoties
skolotaja prezentaciju vai video (52%), lasot digitalus vai ne-digitalus tekstus
(49%). Skolotajiem (60%) visvairak laika aiznem jauno macibu lidzeklu izstrade
un pielagosana, AS sniegSana un darbu labosana (Edurio, 2020). Tiek izstradati
navigacijas 1iki, lai atbalstitu izglitojamos PM procesa, nemot véra skolénu
veélmes un pasreizejo stavokli macibas, sniedzot noradijumus, ka orientéties liela
apjoma macibu resursu vidé (Nussbaumer, Fruhman, & Albert, 2010). Tomér
skolotajiem ir izSkirosa ietekme efektivai digitalo tehnologiju izmantoSanai
matematikas PM procesa. Misdieniga macibu procesa skolotajam nepiecieSama
pasrefleksija par vaditam macibu stundam, sava darba rezultatiem, istenojot savas
profesionalas kompetences pilnveidi visa darba miiza garuma (Shandomao, 2010).
IpaSa uzmaniba akcentéjama skolénu gatavibai PM un mérktiecigu metodisko
materialu izstradei.
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Metodologija
Metodology of Research

Novertejuma petijuma dati tika analizéti kvalitativi, bet atsevisku tendencu
atklaSanai tika izmantoti kvantitativie radijumi (Martinsone, Pipere, & Kamerade,
2016). Veicam 9ME Latvija (2015.-2019.) uzdevumu kontentanalizi (Martinsone
et al., 2016). 9ME uzdevumu izpildes rezultatu analizei izmantojam VISC
apkopoto statistiku (Valsts izglitibas satura centrs [VISC], 2015; 2016; 2017,
2018; 2019). Péc skolénu zinasanu kvalitates izvert§juma vairaku gadu griezuma
varam spriest, kuru matematikas t€mu apguvei macibu procesa pamatskola
skolotajiem nepiecieSama metodiska palidziba. Témas, kuru apguve skoléniem
sagadaja griitibas skolotaju vadiba, ir aktualas ar1 PM attalinati. Pilotpétijumam
autori sagatavoja jautdjumus ar izvéles atbildém un iesp&jam papildinat ar savu
viedokli. 2018. gada Latvijas Matematikas skolotaju apvienibas konferences laika
tika veikta Latvijas matematikas skolotaju- metodisko apvienibu vaditaju (n=53)
anketeSana. Noskaidrojam pieredzes bagatu matematikas skolotaju viedoklus par
c€loniem, kas ietekmé 9ME rezultatu un par nepiecieSamo metodisko palidzibu.
Izmantojot platformu VisiDati.lv., 2020. gada beigas tika veikta Latvijas skolotaju
(n=77) aptauja, no kuriem 83 % skolotaju bija ar darba stazu virs 10 gadiem.
Noskaidrojam skolotaju viedoklus par problémam attalinata macibu procesa laika
un priekslikumus par skolotajiem nepiecieSamo metodisko palidzibu, lai
sagatavotu skolénus PM. Tas lauj salidzinat, nosakot kopigo un atskirigo. Abas
aptaujas bija anontmas un rezultati izmantoti tikai apkopota veida.

Pétijuma rezultati
Results

P&dgjos gados (2015 — 2019) vérojama lejupslides tendence Latvijas IME
rezultatos, skat. 1. att€lu (VISC, 2015; 2016; 2017; 2018, 2019). 2020. gada
nenotika 9ME Latvija, sakara ar attalinatam macibam. 9ME uzdevumos ietverto
pamatprasmu apguve ir kritiska ItTmen1 50-64% - tuvu viduvéjai vai nepietickamai
apguvei. Pozitivi, ka 2019.gada uzdevumu izpilde sakusi nedaudz paaugstinaties.
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1.attels Uzdevumu izpilde 9ME no 2015.-2019. gadam Latvija
Figure 1 Academic Achievement of 9ME 2015-2019 in Latvia
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Jau 2018. gada aptauja noskaidrojam skolotaju viedoklus par celoniem 9OME
rezultatu lejupslidei, tris nozimigakie faktori apkopoti 1.tabula.

1.tabula. Skolotdju viedoklu sadalijums par IME rezultatu lejupslides céloniem
Table 1 Distribution of Teachers’ Answers about the Reasons of 9ME Results Downslide

Laika faktors- nepietiek laika prasmju veidoSanai 65 %
Psihologiskie faktori

skoléniem nav motivacijas 81 %
skoléniem zems sp&ju [imenis 56 %
maz uzmanibas tiek pieversts skolénu vecuma Tpatnibam 17%
Pedagogiskie faktori

metodiska pieeja tému izklasta macibu gramatas 19 %
macibu materialu trikums par konkrétam temam 19 %
biezi mainas matematikas macibu saturs 14 %
eksamena uzdevumu formul&jums ir neviennozimigs 14 %
nepietickama skolotaju metodiska kompetence 6 %

Citi faktori, kurus nosauca skolotaji: skoléni slikti lasa; parslogots macibu
saturs; skoleni noslogoti arpusstundu pasakumos un sacensibas; skolotajiem zems
atalgojums. Tomér par galveno c€loni skolotaji uzskata skolénu zemo macibu
motivaciju un laika faktoru. To var ietekmét ne tikai skolénu sp&ju limenis, bet
ar1 skolotaja profesionala kompetence, macibu lidzeklu kvalitate u.c. faktori.
Rezultati liecina, ka svarigi pieversties skolénu pasregulacijas prasmju
iedzivinasana, lai skoléni pasi biitu ieinteres€ti savu macibu sasniegumu
paaugstinaSana. Laika faktors rosina parskatit matematikas macibu saturu un
macibu metodes, ka notiek $1 satura apguve.

No 2018. gada aptauja noskaidrotas griitakas pamatskolas matematikas
temas, kuru apguves nodroSinasanai PM nepiecieSami individualizéti macibu
materiali, atgadnes, ar1 pieredzes apmaina talakizglitibas kursos. Péc skolotaju
(60%) viedokla grutakas témas: teksta uzdevumi (seviski dalu, procentu un
kustibu teksta uzdevumi); algebriskas dalas un racionalas izteiksmes. 40%
skolotaju norada, ka skoléniem griitibas sagada geometrijas t€mas (piemé&ram,
kermena virsmas laukums un tilpums) un témas- funkcijas, to pétisana,
petniecibas uzdevumi, kas tiek ietverti 9ME otraja dala. Saisinatas reizinasanas
formulas un skaitloSana (darbibas ar dalam, negativiem skaitliem, kvadratsakném,
pakapeém) arT tiek miné&tas ka griitas t€mas. Salidzinot skolotaju viedokli un OME
uzdevumu izpildi (VISC, 2015; 2016; 2017; 2018; 2019) par griitakajam t€mam,
var redzet (2. att€ls), ka aptaujas dati apliecina skolotaju viedoklu atbilstibu
skolénu macibu rezultatiem. Dala tému nav apgiitas jau lidz 6. klasei.
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2.attels. Uzdevumu izpilde (vidéjais rezultats) par griutakajam matematikas temam 9ME no
2015.-2019. gadam Latvija
Figure 2 Academic Achievement (percentage) of 9ME 2015-2017 in Latvia for the Most
Difficult Mathematics Topics

Atbildot uz 2018. gada anketas jautajumu, kadu 6.klases jédzienu izpratne
un uzdevumu tipi rada griitibas ari 9IME, skolotaji atkal akcenté kustibu
uzdevumus (67%); dalu un procentu teksta uzdevumus (60%); t€mas- merogs,
perimetrs, procenti (50%). Tas rosina domat par jédzienu izpratnes (Sondore,
Krastina, Daugulis, & Drelinga, 2016) un uzdevumu risinasanas strat€giju
apzinatas izvéles veidoSanu skoléniem jau sakumskola. Uzskaitisim nepietickami
apgiitos jédzienus un prasmes, kuriem pievérSama ipaSa uzmaniba PM procesa
(iekavas dots 9ME gads un vidgjais rezultats, skat. (VISC, 2015; 2016; 2017,
2018; 2019)). Jédzienu izpratne: mérogs (2017, 42%; 2019, 39%); pretéji skaitli;
laukuma meérvienibas; kvadratsakne; loka garums; Skérslenki (2016, 39%);
mediana un tas interpretacija (2015, 21%; 2018, 48,1%), apstradajot datus.
Prasmes: funkcionalu sakaribu pétiSana (2018, 14%); divu funkciju augSanas
intervalu salidzinasana (2018, 31%).

2020.gada aptauja liecina, ka skolotajiem ir digitalas prasmes, tacu 32%
skolotaju atzimé, ka pirms pirmas Covid-19 karantinas nebija attalinatu macibu
atbalsta pieredzes. Aptauja 48% skolotaju norada, ka vairak ka 6 stundas diena
pavada pie datora, gatavojot materialus, vadot tieSsaistes stundas, labojot darbus,
rakstot komentarus. Lai motivétu skolénus aktivi iesaistities attalinato macibu
procesa, 34% skolotaju dod praktiska satura uzdevumus, 39% skolotaju regulari
izmanto AS skolénu uzmanibas noturéSanai. 23% skolotaji atzim€, ka AS
organiz€Sana viniem sagada grutibas. Dalai skolotaju griitibas sagada
novertéSana, palaujoties uz skoléenu paSvert€§juma godigumu. Vairakums
skolotaju (54%) uzskata, ka 2020.gada rudeni, atsakot macibas skolas klatien¢,
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skoléni ieradas ar loti atSkirTgu zinasanu un prasmju Itmeni. Tas liecina, ka PM
nav passaprotamas. Tam skoléni sagatavojami sistémiski.

Salidzinasim, kadu metodisko palidzibu skolotaji sagaida. 2018. gada
aptauja (vairak ka 60% respondentu to atbalsta) ir nepiecieSsamiba organizet
tematiskus seminarus matematikas skolotajiem par aktualam témam; veidot
metodiskos ieteikumus skolénu tipisko klidu novérSanai; ieglit macibu materialus
un noradijumus darba ar sp&jigakiem skoléniem. Bet 2020. gada aptauja apliecina,
ka prieksplana izvirzas PM problémas. Bez tam skolotdji jit nepiecieSsamibu
iepazities ar praktiku, kolégu pieredzi dazados ar macibu procesu saistit0S
jautajumos, apmeklet meistarklases (ka dazadot tieSsaistes stundas, ka gut
efektivu AS, utml.), uzlabot digitalo prasmi un anglu valodas zinasanas. Abas
aptaujas skolotaji izvirza nepieciesamibu péc macibu gramatam un citiem macibu
materialiem, ka konkréta atbalsta PM. Ped&jos gados skolas ienak skolotaju
praktiku veidotas macibu gramatas. Ne vienmer tajas saskatams sistemiskums,
pecteciba t€mu izklasta. Tadeél nepiecieSams parskats par metodiskiem
risinajumiem dazadu autoru matematikas macibu gramatas. To saskata piekta dala
2018. gada aptaujato skolotaju.

Secinajumi
Conclusions

Petijuma noskaidrotas tipiskakas klidas (skaitloSana, teksta un jédzienu
izpratn€, ka ari funkcionalo sakaribu lictoSana) matematika, kuru apguve
pamatskoléniem sagada griitibas. Témas (teksta uzdevumi, algebriskas dalas,
racionalas izteiksmes), kuru apguve skoléniem sagadaja griitibas skolotaju
vadiba, ir aktualas ari PM attalinati.

Par galveno cé€loni 9ME rezultatu lejupslidei metodisko apvienibu vaditaji
uzskata skolénu zemo macibu motivaciju un laika faktoru. To metodiskie
risinajumi aktualiz€jami topoSo skolotaju studijas un pedagogu talakizglitiba.

Pamatskolas matematikas skolotajam profesionalo, pétniecisko, vertesanas
kompetencu pilnveidé uzmaniba akcent&jama:

1) sist€miskiem skolénu pasvadito macibu motivacijas un pasorganiz&tas
darbibas veidoSanas panémieniem, veicinot atbildibu par saviem
macibu rezultatiem;

2) kognitivo (jédzienu izpratne) un metakognitivo (planosana,
paskontrole, paSizvert€Sana) prasmju attistiSanai; matematiskas
pratibas pamata ir matematisko jeédzienu izpratne un uzdevumu
risinasanas strat€giju apzinata izvéle.

3) dazadu individualizétu macibu materialu, digitalo paliglidzeklu
sagatavoSanai matematiskas pratibas apguvei; veidojami atbilstosi
macibu lidzekli pasvadito macibu atbalstam.
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Summary

Self-directed learning (SDL) is an important prerequisite for achieving mathematical
literacy. Graduates must be prepared to take responsibility for their lifelong learning. However,
a teacher who professionally organizes the learning process, digital skills and good study
materials and tools still play an important role in teaching.

Evaluation research was performed, the data were analyzed qualitatively, but quantitative
indicators were used to detect individual trends. A content analysis of the tasks of the 9th grade
mathematics exams (9ME) in Latvia (2015-2019) was performed, but the statistics summarized
by the National Centre for Education were used for the analysis of the results of the exams. For
the pilot study, the authors organized two surveys. In the spring of 2018, a survey of
mathematics teachers- heads of methodic associations of Latvia (n = 53) was conducted, at the
end of 2020 another survey of Latvian teachers (n = 77) was conducted. The two surveys make
it possible to compare the common and different methodic assistance needed by teachers in the
implementation of students' self-directed learning. The study of the results of 9ME in Latvia
from 2015 to 2019 shows a downward trend. The most common are errors in computation,
comprehension of text and use of functional relationships. It encourages thinking about
understanding the concepts and making conscious choices for problem-solving strategies for
students already in elementary school. In the 2018 survey heads of methodic associations
consider the low motivation of students and the time factor to be the main reasons for the decline
in the results of 9ME, the most difficult topics being: word problems, algebraic fractions and
rational expressions. Topics that students had difficulty learning under the guidance of teachers
are also relevant in the distance SDL. In the SDL process, the teacher should emphasize the
understanding of several concepts: scale, opposite numbers, area units, square root, arc length,
alternate angles, median (statistics). An improvement of students' research skills in problems
on functional relationships is also necessary.

In the 2020 survey, 32% of teachers noted that there was no distance learning experience
before the first Covid-19 quarantine. Teachers invest a lot of work in improving their methodic
competence for SDL. In the survey 48% of teachers indicate that they spend more than 6 hours
a day at the computer, preparing materials, conducting online lessons, correcting works, writing
comments. 39% of teachers regularly organize feedback, being aware of the importance of
feedback in the SDL process. Some teachers have difficulty performing assessments, relying
on the honesty of students' self-assessment. In the autumn of 2020, as found by 54% of teachers,
when students resumed full-time education in schools, they came with very different levels of
knowledge and skills. This shows that SDL is not self-evident. Teachers and students need to
be trained for them systematically. In both surveys, teachers raise the need for appropriate
textbooks and other teaching materials as specific support for SDL, teachers also feel the need
to get acquainted with the experience of practitioners, colleagues, attend masterclasses.

Therefore, in studies and further education of teachers, the attention of the primary school
mathematics teacher in the improvement of professional, research and assessment competencies
should be emphasized in the following directions: (1) systemic methods of motivating students
to SDL and creating self-organized activities, promoting responsibility for their learning
outcomes; (2) development of cognitive (understanding of concepts) and metacognitive
(planning, self-control, self-evaluation) skills; mathematical literacy is based on an
understanding of mathematical concepts and a conscious choice of problem-solving strategies.
(3) for the preparation of various individualized teaching materials, digital aids for the
acquisition of mathematical literacy; appropriate teaching aids should be developed to support
SDL.

591



Sondore et al., 2021. Pamatskolas matematikas skolotaju metodiskas kompetences par
pasvaditam macibam pilnveide latvija

Literatiras saraksts
References

Anspoka, Z., & Kazaka D. (2019). Teachers during Education Reforms: Challenges and
Opportunities. In V. Dislere (Ed.), The Proceedings of the International Scientific
Conference Rural Environment. Education. Personality, 12, Jelgava: LLU, 41-63.
DOI:10.22616/REEP.2019.002

Bohlmann N., & Bendlken, R. (2020). Complex Tasks: Potentials and Pitfalls. Mathematics
2020, 8(10). Retrieved from: https://www.mdpi.com/2227-7390/8/10/1780

Edurio, (2020). Mdacibu gada nosléguma aptaujas IZM un Edurio aptaujas rezultati. Retrieved
from: https://home.edurio.com/izm-gada-nosleguma-aptaujas

Goggin, D., Sheridan, I., L&rusdottir, F., & Gudmundsdéttir, G. (2019). Towards the
identification and assessment of transversal skills. 13th International Technology,
Education and Development Conference. DOI: 10.21125/inted.2019.0686

Helmke, A. (2009). Unterrichtsqualitat und Lehrerprofessionalitat — Diagnose, Evaluation und
Verbesserung des Unterrichts. Seelze: Klett-Kallmeyer.  Retrieved from:
http://unterrichtsdiagnostik.info/media/files/Cover_Buch.pdf

Krastina, E., & Pipere, A. (2004). Macibu sasniegumu pasizvertésana. Riga: RaKa.

Krastina, E., Sondore, A., & Drelinga, E. (2019). Metodisko pieeju analize problémrisinasanas
lietpratibai 5.-6. klasu matematikas macibu gramatas. In V.Lubkina, S.Usca, A.Zvaigzne
(Ed.), Proceedings of the International Scientific Conference Society. Integration.
Education, Volume Il, Rezekne: Rezeknes Academy of Technologies, 255-266.

Langa, C. (2015). The contribution of transversal competences to the training of the educational
sciences specialist. Procedia - Social and Behavioral Sciences of the 6th International
Conference Edu World 2014 Education Facing Contemporary World Issues, 180, 7-12.
Retrieved from: https://core.ac.uk/download/pdf/82125520.pdf

Maslo, 1., & Tilla, 1. (2005). Kompetence ka audzinasanas ideals un analitiska kategorija.
Skolotdjs, 3, 4-9.

Matematika 1.-9.klasei. (2018). Macibu priekSmeta programmas paraugs. Retrieved from:
https://mape.skola2030.lv/materials/dj6GonViiyUhvuCVX7Kt9Z

Martinsone, K., Pipere, A., Kamerade, (2016). Pétnieciba. Teorija un prakse. Riga: RaKa.

Mencis, J. (1993). Matematikas maciSanas metodiska sistéma pamatskola. No V.Vitola,
Dz.Krace (sast.), Profesors Janis Mencis (1914 - 2011). Bibliografija, (7-27). Liepaja:
Liepajas Universitate.

Niss, M. (2003). What does it mean to be a competent mathematics teacher? A general problem
illustrated by examples from Denmark. Retrieved from: https://www.lemonia-
boutskou.gr/data/articles/moges-niss.pdf

Nussbaumer, A., Fruhman, K., & Albert, D. (2010). A Navigation Tool for Adaptive Guidance
and Orientation in Open Responsive Learning Environments. International Conference
on Interactive Computer-aided Learning (ICL 2010), Hasselt. Retrieved from:
https://www.researchgate.net/publication/268050706_A Navigation_Tool_for_Adaptiv
e_Guidance_and_Orientation_in_Open_Responsive_Learning_Environments

Olina, Z., Namsone, D., France, 1., Cakane, L., Pestovs, P., Bértule, D., Volkinsteine, J., Lace,
G., Dudareva, 1., Logins, J., & Butkévica, A. (2018). Macisanas lietpratibai. Riga: LU
Akadémiskais apgads.

Organisation for Economic Co-operation and Development. (2017). Future of work and skills.
Retrieved from: https://www.oecd.org/els/emp/wecms_556984.pdf

592


https://www.mdpi.com/2227-7390/8/10/1780
https://home.edurio.com/izm-gada-nosleguma-aptaujas
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.21125%2Finted.2019.0686
http://unterrichtsdiagnostik.info/media/files/Cover_Buch.pdf
https://core.ac.uk/download/pdf/82125520.pdf
https://mape.skola2030.lv/materials/dj6GonViiyUhvuCVX7Kt9Z
https://www.lemonia-boutskou.gr/data/articles/moges-niss.pdf
https://www.lemonia-boutskou.gr/data/articles/moges-niss.pdf
https://www.researchgate.net/publication/268050706_A_Navigation_Tool_for_Adaptive_Guidance_and_Orientation_in_Open_Responsive_Learning_Environments
https://www.researchgate.net/publication/268050706_A_Navigation_Tool_for_Adaptive_Guidance_and_Orientation_in_Open_Responsive_Learning_Environments
https://www.oecd.org/els/emp/wcms_556984.pdf

SOCIETY. INTEGRATION. EDUCATION
Proceedings of the International Scientific Conference. Volume 11, May 28™-29", 2021. 583-593

Salite, 1., Drelinga, E., Ilisko, Dz., Olehnovica, E., & Zarina, S. (2016). Sustainability from the
transdisciplinary perspective: An action research strategy for continuing education
program development. Journal of Teacher Education for Sustainability, 18(2), 135-152.

Schoenfeld, A.H. (1992). Learning to think mathematically: Problem solving, metacognition,
and sense-making in mathematics. In D. Grouws (Ed.), Handbook for Research on
Mathematics Teaching and Learning, 334-370. New York: MacMillan. Retrieved from:
http://howtosolveit.pbworks.com/w/file/fetch/90467999/Schoenfeld_1992%?20Learning
%20t0%20Think%20Mathematically.pdf

Selvi, K. (2010). Teachers’ Competencies. Cultura. International Journal of Philosophy of
Culture and Axiology, 7(1), 167-175. DOI: 10.5840/cultura20107133

Serdyukov, P. (2017). Innovation in education: what works, what doesn’t, and what to do about
it? Journal of Research in Innovative Teaching & Learning, 10(1), 4-33. Retrieved from:
https://doi.org/10.1108/JRIT-10-2016-0007

Shandomo, H. M. (2010). The Role of Critical Reflection in Teacher Education. Retrieved
from: https://files.eric.ed.gov/fulltext/EJ915885.pdf

Sondore, A., Krastina, E., Daugulis, P., & Drelinga, E. (2016). Pamatjédzienu izpratne skolas
matematikas kompetencu apguve. In V.Lubkina, S.Usca, A.Zvaigzne (Ed.), Proceedings
of the International Scientific Conference Society.Integration.Education, Volume II,
Rezekne: Rezeknes Academy of Technologies, 330-342.

Spona, A. (2006). Audzindsanas process teorija un praksé. Riga: Raka

Steinberga, A. (2013). Pedagogiska psihologija. Riga: Raka

gteinberga, A., & Kazake, D. (2018). Skolotaju kompetences struktiira un saturs. In VV.Lubkina,
S.Usca, A.Zvaigzne (Ed.), Proceedings of the International Scientific Conference
Society.Integration.Education, VVolume I, Rezekne: Rezeknes Academy of Technologies,
487-494.

Valsts izglitibas satura centrs (2015, 2016, 2017, 2018, 2019). Valsts parbaudes darbi.
Retrieved from: https://www.visc.gov.Iv/Iv/valsts-parbaudes-darbi

593


http://howtosolveit.pbworks.com/w/file/fetch/90467999/Schoenfeld_1992%20Learning%20to%20Think%20Mathematically.pdf
http://howtosolveit.pbworks.com/w/file/fetch/90467999/Schoenfeld_1992%20Learning%20to%20Think%20Mathematically.pdf
https://www.researchgate.net/journal/2065-5002_Cultura_International_Journal_of_Philosophy_of_Culture_and_Axiology
https://www.researchgate.net/journal/2065-5002_Cultura_International_Journal_of_Philosophy_of_Culture_and_Axiology
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.5840%2Fcultura20107133
https://www.emerald.com/insight/search?q=Peter%20Serdyukov
https://www.emerald.com/insight/publication/issn/2397-7604
https://doi.org/10.1108/JRIT-10-2016-0007
https://files.eric.ed.gov/fulltext/EJ915885.pdf
https://www.visc.gov.lv/lv/valsts-parbaudes-darbi

	Improving Methodic Competence of Primary School Mathematics Teachers on Self-Directed Learning in Latvia

