O |
PR IATVI]AS " ‘ Dabaszinatnu
. L. un matematikas
o M HHWERSI'L‘!&FE MEFCI’WH \‘ izglitibas centrs

AAAAAAAAAAAAAAAAAAAA

Matematika dabaszinatnes.

Ko rada 9.klases diagnosticéjosa darba
rezultati?

Dace Namsone
Liga Cakane
Janis Vilcins

llze France
Uldis Dérve

02.02.2016.



Kompetence tiek aplukota ka individa spéja
lietot zinasanas, prasmes un paust
attieksmes, risinot problémas mainigas
realas dzives situacijas.

Darbs veikts ar VPP INOSOCTEREHI projekta

LJauna pedagogija un kompetences attistosa
macisanas” atbalstu.



Kompetences apguve saistita ar dzilu macisanos
- procesu, kura laika skoléni attista spéju
visparinat jeb parnest jaunas zinasanas un
prasmes uz jaunam, nezinamam situacijam,
prieksplana izvirzot procesus, ar kuru palidzibu
mes iegustam zinasanas (ka meés zinam?), ne
tikai uzkratu noteiktu satura apjomu (ko meés
zinam?).



PARADIGMAS MAINA

Tradicionalais macisanas modelis

\ 4

Kompetencu pieejas modelis

acija

_Inform

TEORETISKAIS MODELIS

darbibas dzilums
«macisanas ka
zinasanu
konstruésana»

KOMPETENCES

Attistit prasmes, '

variativi starp macibu
priekSmetiem)

REZULTATS TEORETISKAIS PAMATOJUMS
r ‘ - -\ - -\ -
Dzila izpratne, Macisana un macisanas
jéga
> g KONTEKSTI Skoléna macisanas merki
( Kognitivas ) (ikdienas situacijas,

Atgriezeniska saite

Metakognitivie riki

~\

st\)nda _«qnd] «Zina» (idea)

Kognitivie
riki

IT riki

KOPA AR CITIEM
Sadarbiba
Komunikacija




Protu izpildit
uzdevumu.
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Petijuma jautajumi

* Ko 9.klases diagnosticéjosais darbs
dabaszinatnés rada par skolenu matematika
apgutas prasmes lietosanu dabaszinatnu
macibu prieksmetu konteksta?

e K0 macibu procesa kimija tiek veidota saikne
ar ieprieks apguto matematika?



Petijuma instrumenti

Valsts diagnosticéjosais darbs 9.klasei, ta

rezultati (N - 14600 skoleni), ITEMAN, IRT
Rasch modelis

300 skolénu darbu analize
Macibu lidzek|lu analize (no 1972 — 2015)
Macibu stundu transkripcijas



lzveletie uzdevumi

6.2.Ultraskanas signals
izgd@ja cauri acs lécai
0,0000025 sekundeés.
Ultraskanas atrums acs
léca ir 1500 m/s. Aprékini
acs lecas biezumu vieta,
kura to skerso ultraskanas
signals. Paradi risinagjumu!

10.4.Aprékini vajadzigo
kristaliska natrija hlorida
masu, lai pagatavotu 500
g fiziologisko skidumu -
0,9% NaCl skidumu. Paradi
risinajumu!



Diagnosticejosa darba rezultati
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Ko rada parbaudijuma rezultati?

* skolenu prasmes atrisinat sos divus
uzdevumus valsts parbaudijuma vertejamas
ka kritiskas (P 0,22 un 0,17; pvid 0,425).

* ir akuta nepieciesamiba iedzilinaties, kadi
varetu but sadu rezultatu celoni un iespejami
problemas risinajumi nakotne.



Comparison of the levels of cognitive demand

Level of cognitive  PISA National Lesson SOLO

demand level testing observation taxonomy

High 5,6 High 3 Extended abstract;
relational

Medium 3,4 Medium 2 Multi-structural

Low 1a, 2 Low 1 Non-structural

Under low 1b 0 Pre-structural




Ka skoleéni ir risinajusi?



10.4. Aprékini vajadzigo kristaliska natrija hlorida masu, lai pagatavotu 500 g fiziologiska
Skiduma - 0,9% nétrija hlorida Skidumu Gdeni! Paradi risingjumut
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6.2, Ulraskanas signals zgaja cauriacs IEcai 00000025 sekunas. Ulraskanas atrums acs Bca i
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ledzilinieties!

* Ka tiek darbinati matematikas jedzieni,
sakaribas?

* Ka tiek darbinatas kognitivas un
metakognitivas stratéegijas?

* Kads ir uzdevumu konteksts un ka tiek
darbinatas lasitprasmes stratégijas?



Kriteriji uzdevumu atlasei

Kas veido uzdevuma situaciju?
Ir skaidrs merkis ( ko ar to macas, vingrina)
Kas veido kontekstu?

Kadus uzdevumu risindsanas panémienus attista?

Kadus domasanas panémienus attista?
Kadas didaktiskas funkcijas veic ?
Risinajumu variantu iespéjamiba
Atbilzu variantu iespéjas
Diferencésanas iespéjas
Pasnoveértejuma iespéjas

Sadarbibas iespéjas



Kognitiva
darbiba




Saskati atskiribas!
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Cik gramu natrija hlorida  Aprékini vajadzigo

nepieciesams, lai kristaliska natrija hlorida
pagatavotu 200 g 10% masu, lai pagatavotu 500
NaCl skiduma’? g fiziologisko skidumu -

0,9% NaCl skidumu.



Piemeéeri matematika (6.klase)

e Apréekini 13% no 400  Cik gramusalsir 3
kilogramos
cetrprocentiga sals
skiduma?

* Annija ieléja trauka 2 /
udens un taja

* Pie 400 g 15% sals
skiduma pieléja 200 g

udens. Cik procentu [ - .
stipru sals skidumu |z.sl,<|d|na_Ja 2508 I
leguva? citronskabes. Apréekini

skiduma koncentraciju
(1| udens masair
aptuveni 1 kg).



Matematiskas un kognitivas

stratégijas
Matematika Kimija
Ar dalu / % uzdevumiem saprot e Vielas masas dala (%)
uzdevumus, kuros figure 3 lielumi (3 kil - ’
skaitli)- viss daudzums / veselais, skiauma

kopums/;vienas konkrétas satavdalas

daudzums = dalas vertiba L , . _
* Spriesana; jautajumi

kada dala no visa (cik % no visa) ir * Proporcija

konkréeta sastavdala?

Algoritms:

1)Aprekina 1% veribu (dalot visu
daudzumu ar 100); apréekina prasito
% vertibu

2)75%n012=%-12=12+4-3=9

e Lielumu izteikSana no
formulas

Ka maca - formali vai ar jegu?



Konteksta loma

* [stabas augu laistisanai nepieciesams 0,1%
pilnméslojuma skidums. Palidzi pukkopim
sastadit planu 1500 g 0,1% pilnmeéslojuma
pagatavosanai no salu maisijuma.

* Cik gramu natrija hlorida nepieciesams, lai
pagatavotu 200 g 10% NaCl skiduma?

e Aprékini 10% no 200



Ko rada tradicija kimija?

* Uzdevumi krajuma tiek struktureti, ka atsevisku
gadijumu uzradot vismazakas atskiribas

______

______

aprékinasana, pagatavojot noteiktu skiduma masu

* ar identisku tekstu piedavati desmitiem paraugu
“Cik liela masa ir vielai un udenim, kas nepieciesami, lai
pagatavotu /29 no 30 uzd. atskiras tikai skaitli, mérvienibas,
vielu formulas un nosaukumiy (1986. 10.10.)



Secinajums 1

 |aika lidz 20.gs. 80.gadu vidum ka kognitiva
stratégija (vairak vai mazak algoritmiski)
skoléniem tiek darbinata analogiska spriesana
* jevieSot formulu wx=mizkid viela/mzidx100,

ta tiek aizstata ar lielumu izteiksanu no

formulas, kam nav tiesas analogijas ar ieprieks
matematika apgato par dalu no vesela un % un kas vél
ir laika gaita formalizéjusies.



Ka tiek macits?

Lai matematikas lietosana tiesGm sekmétu
skoléna kimijas izzinas procesu, kimijas
skolotajam, jazina kura klasé skoléni apguva to
vai citu matematikas jédzienu un ka tas bija

formuléts matematika.
(159 lpp, Cvetkov, 1981)



The teacher tefls students how to calcwlate how many grams of the substance are there in the solution, The screen
shows a formula which says: proportion of the dissolved substamce = substamce s mass'solution’s mass,  The
teacher tells the students to copy the formula in thetr notebooks and adds that the foramula will help to caleulate
how memy grams of substance are in the solution,

The teacher tells the class to solve problems No. 3 and 4 on the worksheet. She encourages students to use the
formula and try finding the answer, One student is called af the board and asked to solve the following probiem
“one kilo of ocean water contains 35 grams of salt. What is the propartion of the dissolved salt in the ocem
water? " The student writes on the board and confuses numerator and denomtnator. The teacher reminds the
student that the dissolved substance had fo be entered above the line, She asks the class: “Do vou think
Iikewtse?" and says she hears the right answer. Then she praises the students for the correct answer.

The next student is called at the board and receives the following problem: “Che &ilo of Coca Cola contains 100
g of sugar, What is the proportion of sugar?” The teacher asks if students know how to calcwlate the percentage.
She shows the fornula on the screen and tells the class to copy it Then she dismisses the student from the board
and goes on reminding the class that before solving problems on percentages they should determine jf the
substance is going to be sironger or weaker, will the corvesponding percentage be bigger or smaller? ...




Secinajums 2

Ta ka skoleniem ir ieverojami labaki rezultati
uzdevumos, kuros tiek parbaudita atseviska
prasme, bet lielaka dala uzdevumu darba ietver
vairakus solus, kuru izpildei skolenam javar
kombinet vairakas dazadas prasmes,
domajams, ka macibu procesa vairak
uzmanibas tiek veltits katras atseviskas
prasmes treneésanai, nevis macits Sis prasmes

lietot dazados kontekstos kompleksu uzdevumu
risinasanai.



leteikums 1

Veidojot macisanas procesu, neatkapties no
konstruktivisma teorijas pamatakmeniem, buvet
to, aktualizejot ieprieks apguto t.i. macit
skoléniem stunda veidot parnesumu ar ieprieks
apguto, darbinot jau apgutas kognitivas un
metakognitivas stratégijas (Kur sis jau ir bijis? Ar
ko Sis panémiens (strategy) lidzinas iepriekséjam
u.c.).



leteikums 2

Visiem lidzekliem sekmet sadarbibu starp
matematikas un dabaszinatnu skolotajiem
skolas un valsts limeni, ... dabujot DZM
skolotajus skola ne tikai sarunajoties pie galda,
bet panakt, lai vero stundas, kadas strategijas
katrs izmanto un maca skolenus tas atpazit un
parnest...



Kadu rezultatu sagaidam?

Trauslas, nenoturigas Dzila izpratne
zinasanas

e |zskaidro
* Fragmentaras * Sniedz piemérus
* |nertas, kutras e Lieto
* Naivas  Salidzina, pretstata
* Ritualas * Visparina

/Gardner, Perkins/



lzmantota literatura

Biggs, J.B., Collins, K.F. (1982). Evaluating the quality of learning: The SOLO taxonomy. New York: Academic Press.

Bybee, R., Fuchs, B. (2006). Preparing the 21st century workforce: A new reform in science. Journal of Research in
Science Teaching, 43(4), 349-352.

Hattie, J. (2012). Visible learning for teachers. Maximizing impact of learning. London and New York: Routledge.

McKinsey et al. (2007). How the world’s best performing school systems come out on top. Retrieved from:
http://www.smhc-cpre.org/wp-content/uploads/2008/07/how-the-worlds-best-performing-school-systems-come-
out-on-top-sept-072.pdf

OECD Education Policy Outlook 2015 making Reforms happen. Retrieved from
http://www.oecd.org/publications/education-policy-outlook-2015-9789264225442-en.htm

Volkinsteine, J., Namsone, D., Cakane, L. (2014). Latvian chemistry teachers’ skills to organize student scientific
inquiry. Problems of education in the 21st Century, 59, 86 — 98.

VISC (2015). Diagnosticéjosais darbs dabaszinatnés 9. klasei 2014./2015. macibu gada: rezultatu analize un
ieteikumi. Metodisks materials. Retrieved from

http://visc.gov.lv/vispizglitiba/eksameni/dokumenti/metmat/2014 2015 ddarbs dabzin 9kl analize.pdf p.45

Eiropas Savienibas muzizglitibas pamatprasmju ietvars: Eiropas izglitibas politikas pamatnostadnes (Pamatprasmes
muazizglitibai — Eiropas paraugkritériju sistéma, 2006)

World Economic Forum 21st Century Skills Framework
http://widgets.weforum.org/nve-2015/appendices.html

Hoskins B., Deakin Crick R., (2010) Competences for learning to learn and active citizenship: different currencies or
two sides of the same coin?, European Journal of education, Vol.45, N°1, Part Il, pp.121-138

New Vision for Education. http://widgets.weforum.org/nve-2015/chapterl.html



http://www.smhc-cpre.org/wp-content/uploads/2008/07/how-the-worlds-best-performing-school-systems-come-out-on-top-sept-072.pdf
http://www.oecd.org/publications/education-policy-outlook-2015-9789264225442-en.htm
http://visc.gov.lv/vispizglitiba/eksameni/dokumenti/metmat/2014_2015_ddarbs_dabzin_9kl_analize.pdf p.45
http://widgets.weforum.org/nve-2015/appendices.html
http://widgets.weforum.org/nve-2015/chapter1.html

y

Dace.namsone@lu.lv

www.dzm.lu.lv


mailto:Dace.namsone@lu.lv

