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A Konferenca NAK — za ugitelje naravoslovnih predmetov

Kaj in kako z naravoslovno pismenostjo?

Andreja Bacnik, Simona Slavi¢ Kumer in Jaka Banko,

Zavod RS za Solstvo

4. konferenca uciteljev naravoslovnih predmetov — NAK 2017
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Smo mi naravoslovno pism
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Kdaj lahko sebe smatramo za naravoslovno pismenega?

Si znamo odgovorimo kdo je naravoslovno pismen?

Ali je naravoslovna pismenost pomembna? Zakaj?

Ali je sploSno mnenje o pomembnosti naravoslovne pismenosti skladno z nasim?
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Naravoslovna pismenost

OZJE
POJMOVANJE

PROCESNA VSEBINSKA
ZNANJA




Nekaj psevdoznanstvenih metod in strategij. Jih poznamo?
Jih poznajo nasi ucenci?
Sicret preperations

Coldreading Hot reading

Distraction C30 « oo
Shotgunning Fishing

The rainbow ruse

The Forer effect
,Orodja“

! Eksperiment
BEA€ Dvojno slepi test

23

Cherry picking

Neosnovana prepricanja
Vse kar je naravno je zdravo,
vse kar je umetno je
strupeno...



Opredelimo naravoslovno pismenost
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Verjetno bi iz nasih razlicnih odgovorov lahko izpeljali skupne znacilnosti, jih
povezali z opredelitvijo naravoslovne pismenosti v raziskavi PISA in zapisali,
da je naravoslovno pismen tisti, ki je »zmozen«:

e pridobivanja in povezovanja naravoslovnega znanja,

* uporabe naravoslovnega znanja za prepoznavanje in odgovarjanje na
naravoslovno-znanstvena vprasanja,

* razlaganja naravoslovnih pojavov ter na podatkih in preverjenih dejstvih
temeljecCega vrednotenja naravoslovnih tematik,

* razumevanja znacilnosti naravoslovnih znanosti in raziskovanja,

e zavedanja in razumevanja, kako naravoslovne znanosti in tehnologija
vplivajo in oblikujejo nase snovno, intelektualno in kulturno okolje,

* sodelovanja pri naravoslovno-znanstvenih vprasanjih kot razmisljujoc,

kriticen posameznik.
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Opredelitev gradnikov/podgradnikov naravoslovne pismenosti z opisniki

OPISNIKI po stopnjah

PISMENOSTI

GRADNIKI

posamezne pismenosti

Predsolska st.
l.z.0. 2.5.0.

BRALNA
PISMENOST
(BP)

NARAVOSLOVNA
PISMENOST
(NP)

KROS-
KURIKULARNO

MATEMATICNA
PISMENOST

DIGITALNA
PISMENOST
(DP)

FINANCNA
PISMENOST
(FP)

AVTOREGULACIA, MOTIVACUA...
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1. Naravoslovno znanstveno
razlaganje pojavov

Posameznik prepozna, razlozi in ovrednoti razlago naravnih in tehnoloskih pojavov, procesov,
zakonitosti in njihovo povezanost/soodvisnost v sistemih ... kar izkaZe tako da:
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1. Naravoslovno znanstveno
razlaganje pojavov
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Posameznik prepozna, razlozi in ovrednoti razlago naravnih in tehnoloskih pojavov, procesov,
zakonitosti in njihovo povezanost/soodvisnost v sistemih ... kar izkaZe tako da:
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1. Naravoslovno znanstveno
' razlaganje pojavov

Posameznik prepozna, razlozi in ovrednoti razlago naravnih in tehnoloskih pojavov, procesov,
zakonitosti in njihovo povezanost/soodvisnost v sistemih ... kar izkaZe tako da:
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1. Naravoslovno znanstveno
razlaganje pojavov

Posameznik prepozna, razlozi in ovrednoti razlago naravnih in tehnoloskih pojavov, procesov,
zakonitosti in njihovo povezanost/soodvisnost v sistemih ... kar izkaZe tako da:
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2. Nacrtovanje, izvajanje in vrednotenje
naravoslovno-znanstvene raziskave

Posameznik opiSe, nacrtuje, izvede in ovrednoti poskuse/raziskave ter predlaga nacine
naravoslovno znanstvenega »naslavljanja« vprasanj ... kar izkaze tako da:
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2. Nacrtovanje, izvajanje in vrednotenje
naravoslovno-znanstvene raziskave
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Posameznik opiSe, nacrtuje, izvede in ovrednoti poskuse/raziskave ter predlaga nacine
naravoslovno znanstvenega »naslavljanja« vprasanj ... kar izkaze tako da:
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2. Nacrtovanje, izvajanje in vrednotenje
naravoslovno-znanstvene raziskave

Posameznik opiSe, nacrtuje, izvede in ovrednoti poskuse/raziskave ter predlaga nacine
naravoslovno znanstvenega »naslavljanja« vprasanj ... kar izkaze tako da:
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2. Nacrtovanje, izvajanje in vrednotenje
naravoslovno-znanstvene raziskave

Posameznik opiSe, nacrtuje, izvede in ovrednoti poskuse/raziskave ter predlaga nacine
naravoslovno znanstvenega »naslavljanja« vprasanj ... kar izkaze tako da:
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' 3, Naravoslovno znanstveno
interpretiranje podatkov in dokazov

Posameznik v razli¢nih prikazih in na ve€ nacinov analizira in ovrednoti podatke, trditve in
argumente ter povzema ustrezne zakljucke... kar izkaze tako da:
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- 3. Naravoslovno znanstveno

interpretiranje podatkov in dokazov

Posameznik v razli¢nih prikazih in na ve€ nacinov analizira in ovrednoti podatke, trditve in

argumente ter povzema ustrezne zakljucke... kar izkaze tako da:
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3. Naravoslovno znanstveno
\ o o . o
interpretiranje podatkov in dokazov

Posameznik v razli¢nih prikazih in na ve€ nacinov analizira in ovrednoti podatke, trditve in
argumente ter povzema ustrezne zakljucke... kar izkaze tako da:
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llustracija opisnika, kot se bomo tega lotili v projektu NA-MA POTI

1. Naravoslovno znanstveno 1.2. pridobi ustrezne in relevantne informacije za

razlaganie poiavov razlago ter pozna/uporablja znanstvene
ganje Po) podatkovne zbirke (baze)

Informacije za razlago pojavov pridobi iz konkretnih situacij,
preprostih prikazov... 1. VIO

|z predlaganih/danih virov zbere ustrezne podatke za razlago.
: : . : 2. VIO
Uporablja predlagane relevantne in zanesljive podatkovne zbirke (baze).

Samostojno poisce podatke za razlago pojavov.

Kriticno vrednoti ustreznost podatkov iz razli¢nih virov in presoja zanesljivost
vVirov .

Pozna in uporablja predlagane relevante in zanesljive podatkovne zbirke
(baze)...

3. VIO

Samostojno poisce in kriticno vrednoti podatke in njihovo relevantnost iz
razlicnih zanesljivih virov .

PoisCe, pozna in uporablja nekaj relevantnih in zanesljivih podatkovnih zbirk
(baz)...




Kako se zapisa opisnikov lotevajo v drugih drzavah.

Primer iz Next Generation Standards

RENT REMERMTION

( ISCIENCE

Fr Wk, b i

Understandings about the Nature of Science

" Sience i both & body of knowledge that represents & curment

 Science i & urigue wity of knowing nd there sne other ways of

kncrming.
» Scienioe distinguishes Bseif from other ways of knowing through use of
sl dandarts, ookl agumenss, and sl e,
® St krewhedge hem 4 sty that includes the refrement of, argd
ane beliefs s sme

i K-2 3-5 Middle School
Science is a Way of " Science krnowledos helps 'MBMQMM = Soance i both & body of knowledge and the procesies
Knowing i krow about the warld. Errwiedios and and practices ussd to add to that body of knowledos.
Muﬂmlmnhh‘. = Sejence knowledge i cumulative and many people,
» Seience & & way of krowing Foen many gererabocs s Aabore, have corgristed
Ehat is used by mary people. by Sclerce krcwledios,
® Science s wiy of krowing used by méry pecpis, rot
st scientists,
Scientific Knowledge [ Stience assumes natural | ® Science assumes condsisnt | @ Scence assumes that objects and e i natursl
Assumes an Order and | everis hapoen todsy a5 ttems i rstural Systems, SyStens oocLr in consstent patiems that ae
and obesrvation.
and in
Grades K-2 Grades 3-5 Grades 6-8 Grades 9-12
et sodal, coftural, and
Asking questions and Asking questions and defimng Asking guestions and defining problems Aszking questions and defining e soertists and eginesrs.

defining problems m E-2
builds on prior
experiences and
progresses to simple
descriptive questions that
can be tested.

+ Ak questions based
on observations to find
more information
about the natural
and/or designed
world(s).

* Ask and/or identfy
questions that can be
answered by an
investgzation.

+ Define a simple
problem that can be
selved through the
development of a new
or improved object or
tool.

problems in 35 bulds on E-2
expenences and progresses to
specifying qualitative
relanonships.

» Ack guestions about what
would kappen if a vanable 15
changed

s Identify scientific (testable)
and non-scientific (non-
testable) questions.

# A=k gquestons that can be
investigated and predict
reasonzble outcomes based
on patterns such as cause and
effect relationships.

# Use prior knowledge to
describe problems that can be
solved.

+ Define a simple design
problem that can be solved
through the development of
an object, tool, process, or
system and includes several
criteria for success and

constraints on materials, ime,

ar cost.

=1

1n 68 bulds on E-5 expenences and
progresses to
between vanables, and clanfying
argnments and modals.

* Ak questions

specifying relationships

that anse from careful observation
of phenomena, models, or
unexpected results, to clanfy
and'or seek additional mfermation.
to identify and'or clanify evidence
and'or the premise(s) of an
argument.

to determine relationships between
independent and dependent
vanables and relaticnships m
modals.

to clanfy and/or refine a2 model, an
explanation, or an enginesnng
problem.

that require sufficient and
approprate empincal evidence to
answer.

that can be imvestigated within the
scope of the classroom, cutdoor
emvironment, and museums and
other public faribities with
avatlable resources and, when

problems in 9-12 buwlds on K-8
experiences and progresses to
formulating, refiming, and
evalmating smpincally testable
questions and design problems
using models and simulations.

* Ack guestions

o that anse from careful
observation of phenomena,
or unexpectad results, to
clanfy and/or seck
additienal information_

o that arise from examming
medels or a theory, to
clanfy and/or seek
additional information and
relationships.

= todetermine relationships,
irchiding quantitative
relationships, between
independent and
dependent vanables.

= toclanfy and refine 2
medel, an explanation, or
an engineenng problem.

# FEvaluate a queshon to
deternune 1f it 1= testable and

® Scientific krowiedgs i besad on the ssumption that natursl lws
operabe todey & they did in the pest and they will continue to do 5 in
the: future.

® Stience assumes the universe 5 8 vast Sngle Sestem in which basic
laws are consistent.

High School

iy an human cuaslies such
rasoring, logic, macinatan

 Solei rowlenige 15 8 resE of uman endeavor, imagination, and

Crestivity.

= Indviduals and teams from many nations and cultures have
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theanstical i, and felds of
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¥
b e i

e quiced by habits of mind
of 3

fluence the progress of
Fuerced sdvances in

the: progness of scence and

jetrained by human capacity,
pres o Systems that kend
and empirical eviderce.

Jicribe eormenuences of
Pl for Socety's decitons.

= Not all guestions can be answened by scerce.

» Science and technology may rake ethical Esues for which soence, by
el does nok provide arswens and solutions.

® Science knowledge indicabes what can hagpen in retural Systems—nct
what should happen. The latter involves ethics, values, ard bumen
deciiors about the e of
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V pricakovanju zagona novega projekta:

NA-MA POTI (2017-2022) -

(NAravoslovno-MAtematiina Pismenost, Opolnomaodenje, Tehnologija in Interaktivnost)

Cilji: = razvitiin preizkuski pedagoske pristope, ki bodoz vkljucevanjem novih tehnologij
podpiralecelostni invertikalni razvoj naravosiovne, matematicne, bralneindrugih
pismenosti (financne, digitalne, medijske _.) otrok, ucencev indijakov...

poverovanje med
strakovrdmi delavcl

NARATSLOVNG
PISMENDST

MATEM AT HA
PISREENDST
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Namesto zakljucka
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