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EDUCATION

Practices, Crosscutting Concepts, and Core Ideas
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A FRAMEWORK FOR

K-12 SCIENCE

EDUCATION

s, Crosscutting Concepts, and Core Ideas
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0 e committee’s vision takes into account two major goals for K-12
science education: (1) educating all students in science and engineering
and (2) providing the foundational knowledge for those who will become

the scientists, engineers, technologists, and technicians of the future. I

(NRC, 2012)
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I The framework is designed to help realize a vision for education in
the sciences and engineering in which students, over multiple years of
school, actively engage in scientific and engineering practices and apply

crosscutting concepts to deepen their understanding of the core ideas in
these fields.

(NRC, 2012)



‘(
11 Jooc\ (202) i aal> (NRC, 2012)



Aolid) A1l qoalill ey

(Patterns) LU
(Cause and Effect) ixadly !

(Scale, Proportion, and Quantity) 1.1y cdad! ¢ olall

(Systems and System Models) ida¥1 31y dals¥) (..,:au.e 7

(Energy and Matter) és\l1g &)

(Structure and Function) iibgly c.SH!

(Stability and Change) nadly i dusY!
@
12 j S‘E((ZOZ) A ddl>

(NRC, 2012)



e,l:d\ C’J\ix.h?j c%ﬁ’&’\ !
ETS

4 A ( ) e 2
bt ) ol
Lst fil:‘ ’:; T PS1 -Gttty sslt |
ETS1 — oiidl poenadl ESS1— 001§ o)1 gdse | Slheally STR
~ J ( ) e N
(Mol izt dedas¥ ) i
@ A — OASelillly BN | ‘5;“8‘2)‘4““" ‘ﬁw} oL
LSZ - UW > ‘j
ESS2— o4 dulail - - J - y,
«e}ui el ki g daylg I \_ ) by Syl iyl B N B
ETS2- gty - LS3 - ol
4 N
ESS3 — gLy buadiy 2
g5dly Bl (g gl yshadl & A Blidasy e gl
LSA - PS4 — Slglalt &

@

13 SE((2()2) Sl ddl- (NRC, 2012)



A did g dnolal! C’.JLA)LJ-\ Ay

sladiet) WS clodall Lgib g &S Sluyledd ﬁ
(el {W) Jg b adly Z3l) sy =

B dpidl Slylobl 0 G 8 g0 O

AW

- : -

14 Jos t(<202> Y dal> (NRC, 2012)



dpw i) g dpodall il yLol!
T,

iy (pslall ) W £ (1)

Alghl) i J
(Awkid! 3) OISl b

o o e

Js Sye B
é,aflj»‘w‘j L33

el o =Y 8

b
k=
Qg

0139 ixr 0 4 ool L1 g
@roll dyoh b

‘ LasyL Jud 8 syl (7
2 'ngﬂ‘é P iy Olsbail Lol (3)

V3] 1 3) Ot ey 6 ) *
RS AT

gl xSy Sl I aluseat (5)

Js e

b Jabi
Iy

15 J.s _(<202> Y dal> (NRC, 2012)

-




=

16 ) ((202) S dal>

Il Wbl 9o

cjo-as\ )\}Ei )R e Lel® M uﬂ\? oM Oy)ldiw
Aol A 4 SIS

:OVild a)l waoeind A= S 2,8 L]
¢V gl sliadiu! 4dS dug Wl 0 2
s o Bl a8 .3
telaly sy Bl 93 2 L 4

(Schwarz et al., 2017)



JoN- [PV Y

<L) dodall!

Lelly & S193) g SR o i (Bl oyl 3 (D)

(oSS IS e ) ailasill a2 famy dy el DR
L;l M»U @)‘}‘" Sta" J“ QLA}.LM UA‘G CJ\SLA\ CJLJLH\ ﬁ c%j :\8\.&&\ CJU\.B‘ o dolall! C..J.io 46}35‘ &}.ﬁjﬁ Cadd Oi Ay T

Mgy ALy B W) el " e o)) 8 By Aaghee AUl ST Ofy gt NESE

0T Y 3] Le dadall gl (oUWl al ESjlis ey 'ﬁ/t:
ikt Byl 8 ddket alas NSSS

Ul gbl" e At AUl O eSS i/_

17 J ((202> S ddl>

(Schwarz et al., 2017)



=

(202) juad) adl>

L]

JoN- [PV Y

(1) D

Aokl
b Sud el lsbl Je Al G ST dadall iy &7
z25y g 28 (g G o)V Jym el 81y 895 ﬂ‘/“
sgdl Ol S ondy . ey 231 o Gawd Sl et OF
f el aia Wy g ay el o i) o laday
o Blaxst Caki aydy WS gl sl el ¢pr OF Covg

230 Jg oyl 3 jedlll 3929 OIS

S 99 (.L*f.\j‘ 3)},..“3\ ul& Lw G‘) J..MU 2 S O LINPY ﬁ/.:
Sualiv oS8 ) joll Cudogy ¢ edll jle A2 aiolgs o sl
b JS el e uSTH pe bl e el s

(Schwarz et al., 2017)



=

(202) juad) adl>

Uk
Jo Jo
/o \ o

(E (%
Jo Jo
(5

L)

( ) ‘du. }4.5.’\ )‘}‘J L
1) dis

k(&
Jo o
/)o Q}o

$:30:
Jo Jo
o \_Jo

dodal!

il slalinl Jos 0¥ o8 Al ol ddalt jE 2 ,n/_
R bl o b IS5

Spheo 35 dsga S chely lege gl J) Jadl) cud 2 ]
Jiod rlaass (21 el ST 5By 555 el Jaed N1RE4
JS" cdasly Ailedl JsbYI sty yib -ty degest IS S ,ﬁZi
olly A bl pog ok gy el ) dege 15
.)j.w.! M\j
(8 prc! sjﬁ\) ol éy NUNC T L PV JS clasi ,ﬁ/t
o) By (S 5By 8,50) o)y (S gloll) ity 1
a2l § e slgul ilibly | Jagasud)

(Schwarz et al., 2017)



JoN- [PV Y

(1) J
<L) dodall!

2y edlly el ol s G oUWl ol 222
b oA s I o gl plost

i gt S gt Tt S oo 2l 220
Joadl 2k ol gl i 23y el

. L
20 ] _((202) P k> (Schwarz et al., 2017)



S bLes — (1) Dk

FULL MOON | GIBBOUS MOON

Moon
Phases
Science
Experiment

thescrapshoppeblog.com %, .

=

o1 . ((202) W) Al ("Moon Phases Science Experiment ", 2021) : .2}l ;020



( ) ‘du_ J.a.a.’\ )‘}‘ai L
1) dis

L] Lodal !

W OGU@ Cé& J&Fv CJ\JM\ o iodall & “9 ‘é}i‘ %‘}U ﬁ/':
5l sl (5525 drgy ol Bygeo o (G518 Ay gy o

g dedas Los I agdl 3 pd st Sba 0L 8551y Z ]

22 ] ((202) S dal>

(Schwarz et al., 2017)



=

23 . ((202> S Adl

Il Wbl 9o

cjo-as\ )\}Ei )R e Lel® M uﬂ\? oM Oy)ldiw
Aol A 4 SIS

:OVild a)l waoeind A= S 2,8 L]
¢V gl sliadiu! 4dS dug Wl 0 2
s o Bl a8 .3
telaly sy Bl 93 2 L 4

(Schwarz et al., 2017)



2) 1 JoN- [PV Y
2) d=|

LI Lodal
.M\ ew\j u‘oﬂ\ 3.\73 2\...,\): ‘} cy\..oi 4 s CJUM\ CJT.U

G Dt pgndly padlly ot 13U Jols Jigw o b O (315

J ?d}‘\ 290 0 Ua}a\ﬁe g Wl

A0

(N gdl Grgs . ol labl 8 Slaadinl (B Y1 3540 & Ol LS
"8 il sl el SKa i 13U

G ol gl Joreod o oo BON jan aas g 4 S
a5 JS el @iy S AU Dby Jgdr

I Mo

o9k o) OT Al ol g okl 0By Sbly cpadseanl oyl a3
JLSY 3gd & iy 2y ad 3o sl oY) b & 21 Jg
8.\:»\3 5)33

®
24 ] s &((202) P Al (Schwarz et al., 2017)

I




(2) Y-
CRR{TA Todal
b jesdi Jo Sl suslud Ladlg agdl joys dedall i
BN Jo el o B0 130y O 3> ) Gl

Je shadiw¥l 4 Ty @) ud 31 J1sdt d) oot dodalt 4>y o
"¢ il Ul el Ko i 13U ;o) HESS
g o8 sghs Jom Slly Ul cadr gl gddl e Lo
‘U‘")ig‘ J}? 8y93 J\Af:ﬂ \.23,1 28 éM ,aﬂ\ of 094""3 RE-2A Y
31 9,8 el e pH s Ay 1S5 | S

0

J Lo Jigedt Jukan Jurdll pgiy (OY 3 widiaST Lo o 2Ly
. ?ufofﬂ\ Jg> ailyed e LS o) pgle gy 1AL

A0

285 3 ! Jg W1 2y SOT 5l 03 Chan S a5 (B)
) Jo gl b o 8 Bt Mg ¢ o) pglas

®
25 ] s &((202) P Al (Schwarz et al., 2017)




®
26 ) E((202) S dal>

(2) D

L)

W T 259 gl s Jo dlud) b as U Juins

[
= 2
R P
(233N o o) o gl 6 ) dy o OF o iy oo Sty (8)

o ol OY ) ot Gl e ALl eid) deil oSl ga o
(592 fuhozs
ﬁd\u\ﬂégu\;}&)\‘}ﬁaﬂu@w&s&sum}su@ﬁ ﬁ
2N dy

o
Aokl 1781w ot O Clels éﬁ

dadall!

2 e el Bgy S8 S g RSB dedall <

= 'ﬁ/
Qwuy\? ;aaa

Jg sos bdis edll gl S b jsud Jolst Ol dodal \Cjz.&;

53 ol il B D19 2y el sy 2

(Schwarz et al., 2017)



) 1 JoN- [PV Y
2) d=|

AT ’ Loal

£ - .5 - - R o - - . L e - Lo, - :..s . (—
ety edlly o)) e Ul Ak 8T Ol oy B asBUl ‘3@ Godall gy (lghaad & ABL dded) deidl G JB sp WSy S
s & o9z dged) 0pndew S JIgdl e QU LUl ada

Tl @ A B b Jgm S Jald a3

) feied galisen! T Spheo 8,5 isgast IS dodal GJM

Al g 3 dindogy et Jiod gloae pleel €58 -
15l Aaiey ol LS (090 pldsual b pedl S >
bl 552 32 BAN § dmglt 59l 05

(23 el gy S gy pp DL L e O T s 'iz

tabearly 8,51 aluasuaal 3,58 (1 Jgo gl Ul dodalt astus 1155

5,015 o) ot 2 Eutt = o)) g el s BT

(o) 4310 00 ad) Yheogi 8 2SS as) pedll

4 e

27 B t((ZOZ) P Al (Schwarz et al., 2017)



(2) B JoN- [PV Y
2) dl

L) iolal!

o) . . . 3 ) ) . P
d \gusy oS8 &1 ol ysbl B ae J) drls 81 e U 340 @ Angd Jols S b Ol S e delal) b Olay Of 3 <]
S (0 ge JS AT ey 931 et Sy T

. 09 o
eSS b g OlamShs Sy BLED) £l blivy SU Sdoes @
B3 S o ani)

i :-
28 ] . t((ZOZ) P Al (Schwarz et al., 2017)



Wbl blis — (2) du-

New moon

Student view
Side view

Step 1: New Moon

. \AAQ_,“ )m

D),

Jet Propulsion Laboratory
California Institute of Technology

] ' '((202> ) Ll



(2) -
L] Lodal !
AN a sy Ballall pns gl Slkazas OY) S| r“o/:(%%

o M s B B penddl 3Ly OF cpgae dodall Gy 'ﬁ/t
?ub)a\ J}’ aly93 U }oﬂ‘ J.@.!a.c gL EYLS :c-{oﬁ :@)}5\ e

Jyau}»)\‘}“@w&l&mg&bﬁc&ﬁgfg@wum ﬁ/—
L) & o -

o
Asgeg IS ade Cos b A3 ) (i \BﬁwaﬁﬁM‘ég:h%

&
30 ] . &((202) P Al (Schwarz et al., 2017)



(2) B

L)

. “ w . 090

dooed gl (8 (lagu I ASBUL SN o Ao ges S 2l ¢ F“C”‘"W
som Gl Ly (e FYI Ol ga (g e SVl BLYI al g
3 palal) 13 S

09 o

wf-wsjuw\wuuwmwbwsﬁuf@

4 -

31 ) t((202) SHad) ddl-

By i o p2Y) o SUL Bastd 31 Aded) 4 ,H.Z
WOV [P US | O B

o o Mg 4] Syaad 8,8 LS idelal) b L) ool )ﬁz
2o o o) Y Laghy s g (ki (1554

Coudl M e — 2SO Ul oy fuadll & Juh asd) s ﬂ/
o sl ik K ey Gt @ el oo JiY s g 11952
B gl Jg b me

(Schwarz et al., 2017)



IU}’»’JG-\ Y FORAL Azji

aedal) 3 SN sl g2 " adll lsbl" O
Sgo aldsuinl aghell daisl 3 Ol CSHe O
Lddl el Ol sl g s gunst

=

32 . ((202) Soad! Al (Schwarz et al., 2017)



. A sbl s

(2) B (1) B

T 5 . . .~0 K ‘ - - - . o, £ - - e - e
JS & o 9}’.15 do\F oWl o> o IEAN u-\.‘y ..ﬂ £ 5 L LaLasy il K bi By O TP [T ..ﬂ
A ghe G WU ok B AT - , “

e

RSUTERE RINCRP{ I Rl

3o & = SCE g aB1 USE ks B Dl 2w 2 I S s A sty S Ml S O
. a9 .-
oWl 8 D eﬁUb C

Vgl Bl § dodall pe U CS)LS :f

oo o gig 3LayY 3 Lt Al e 13Us dedall s :‘

. T
33 ] . :((202) P Al (Schwarz et al., 2017)



CIud! cliadin! LRSS 2U8 4

(2) W (1) W
ronblad) 8
wj)&JéjyuéM\&M\;ﬂmwuuw\ M\
.uﬁ).ﬁ\ u.w.!

.9}-’25\ JE1%-71) CJ\JQ\ — dglice a\jai Ol Coedsuiw!

Step 1: New Moon

: kel 0 3,80 Lz -
.auw@\;s)mbm\mw;? o Srts skl o slr - @B
ah
S 3 S @ S oWl (ST el 90 dedadl 05 s dodal) w28 b 1S5 B Olgrg U sl & =
.
oot JIgedl 4O pagd a upll ol JIgedl sl “a Sl Jag ¥ bl 0B Uy, “
RRC

A o DLW 1Y) sl dedall Co ) ﬂ

sl @ Jrere @) sl e oWl Gl @S ,us\
.J\}..J\ clLadin® e.bw SJ-;;-%

=

34 ((202> S > (Schwarz et al., 2017)



(2) B

b\..idj OLEdLl W ORI CM‘ sl ol dor g é
L )tz sl 3 Oagie Ul CilS Ol gast!

Cut Bk AWl ik 1) Jewddl & Jeadll Cdsla dodall
sg) WSH! g2 ol b O 3,58 e sl Gl i
) e el

K193 his yodll gl g o Byal UL Shre Y1 O
2y g

81 330) QU agdl 3 Gbadly (s J) BLS) Aodall
oy pSadly gl aldsual e S (JUbYI S

35 ] ,((202) S dal>

5%

(1) D

el s 1,y o2 U e OIS r':

S 43 do ) Ul sl & Yol panid) dadall ool
Al o) lgbl Blasant I e dpdadl U3

A (cod BT dygyg 8, Bualia e BLEIL ol puslu
X

e O 4y u—o-é L o CJ\S.\A

v OF Y o) 3 oz oyl Buln OF Wd o (21 e

& Sy dW st 8 el jlasVly (Bl fes) dedall
SWlal S8 O 1) b gl o Yoy gy SN sl
oty (Sadly pudd) s aluseaal

(Schwarz et al., 2017)

E




?&L?.'}I\j JWY\) ALY )\35 R

(2) B

Gy STl ol ﬁ Al sl Janll glang B e g Aedabl Bl IS
()

o pglae i g o OU Gzl ds et S

Sl gl HSBL Lgsyldey gt HOT S)lie o U 4
Rl

Ol e gl & b akil Apby il Jlgdl 1A

% e
36 ] ,((202) S dal>

0@
TN

0O
Tah

000
Tl

(1) D

R V] u*zjﬁ

¥

Gedad BLESL Al : e Aadal) Silger g drglie g SUY 93
pon-2 Ry S R RISENEJPENERRBEC |

to

(Schwarz et al., 2017)



JoN- [PV Y
(2) B3 § U

S Gt GL" L@.\J)uﬁj u\;..aﬂ‘ slug o}bﬁd\ (,.@3 ij uloﬁ- %
S ) Jpoly ciall Al

ob Jze (NGSS ¢ Bugdl il Cluplell ¢ O =
Sl ogdl drdedly codeity claiioN lodesudl iy famw
e slexsdy Judt 8 aSHLally (O gl slug (UL s

g folsdly Lgs iy Sloglall adrg WY

ol g2 587 S8l L) %

&
37 ] s &((202) P Al (Schwarz et al., 2017)



The Practice Turn — dwyleedd J gt

(2) du- (1) du-
re sy SRl B 19318 dpedal) Syl (Y1 iy G doadalt Laghtll flrjialy Bpe SN 2 b
g o0 dll (Sense-Making) Edhad
Wiy Lol 4855 palglall 48 ,0e Ladd dodall SOV i e
(What? & How? & Why?) (What?)

T e (Slaplell M e Ay i o oAl sl dgles
Jeo1ly (Judy (Ol il slug (3Ll alusualy Azwdl

CJL»)LQ.L\ :\jﬁw\y ‘_9’.0.” ‘;ﬁvu\.’&“ Q-LLJ\
ool o ale bl & Gydr Vg Jas Lo o

. T
38 ] . t((zoz) P Al (Schwarz et al., 2017)




UGS WV :”L,J\ (,.“Jas

J peladl s
JS aghalt S gl (g gradt el NSES e NGSS
Syt Sy plall polad Lol pW Jond) aglalt
NCISE NRC NRC
‘ 6 1990
1989
S &l s aadly J gy 2 hr M SIS 2ldl! Y
doadalt 200N Gsial pslall el
NCEE k> Gulidlg 2
E— AAAS NRC K-12
NSTA I

®
39 ] SE((ZOZ) A Adl (Bybee, 1995; NGSS Lead States, 2013)



NSES 1996 julas (& slaisuy

NATIONAL

students describe objects and events, ask questions, construct explanations,
test those explanations against current scientific knowledge, and communicate
their ideas to others. They identify their assumptions, use critical and logical
thinking, and consider alternative explanations. In this way, students actively
develop their understanding of science by combining scientific knowledge with
reasoning and thinking skills. (p. 23)
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Figure 4.1. Inter-relations between the three aspects

Competencies
« Explaining phenomena
Contexts sclentifically Knowledge
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Table 4.1. Aspects of the scientific literacy assessment framework for PISA 2015/2018
e el fio Calgr BN o 05K dyalal) B 1 ) gy 1 U] ol

Contexts Personal, local/national and global issues, both current and histoncal, which demand some understanding
of science and technology.

Knowledge ~ Anunderstanding of the major facts, concepts and explanatory theonies that form the basis of scientific
knowledge. Such knowledge includes knowledge of bath the natural world and technological artefacts
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Competencies  The ability to explain phenomena scientifically, evaluate and design scientific enquiry, and interpref data B 9 bl

and evidence scientifically.
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Figure 4.2. PISA 2015/2018 framework for cognitive demand
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Table 4.11. Summary description of the seven levels of proficiency in science in PISA 2015

Level

Characteristics of tasks

[

At Level 6, students can draw on a range of interrelated scientific ideas and concepts from the physical,

life and earth and space sciences and use content, procedural and epistemic knowledge in order to offer
explanatory hypotheses of novel scientific phenomena, events and processes or to make predictions. In
interpreting data and evidence, they are able to discriminate between relevant and irrelevant information

and can draw on knowledge external 1o the normal school cumriculum. They can distinguish between
arguments that are bazed on scientific evidence and theory and those based on other considerations. Level
6 students can evaluate competing designs of complex expenments, field studies or simulations and jusfify
their choices.

At Level 5, students can use absiract scientific ideas or concepts to explain unfamiliar and more complex
phenomena, events and processes involving multiple causal links. They are able to apply more sophisticated
epistemic knowledge to evaluate alterative expenmental designs and justify their choices and use
theoretical knowledge to interpret information or make predictions. Level 5 students can evaluate ways

of exploring a given question scientifically and identify limitations in interpretations of data sets including
sources and the effects of uncertainty in scientific data.

At Level 4, students can use more complex or more abstract content knowledge, which is either provided or
recalled, to construct explanations of more complex or less familiar events and processes. They can conduct
experiments involving two or mere independent variables in a constrained context. They are able to justify

an experimental design, drawing on elements of procedural and epistemic knowledge. Level 4 students

can interpret data drawn from a moderately complex data set or less familiar context, draw appropriate
conclusions that go beyond the data and provide justifications for their choices.

At Level 3, students can draw upon moderately complex content knowledge to identify ar construct explanations
of famihiar phenomena. In less familiar or more complex situations, they can construct explanations with
relevant cueing or support. They can draw on elements of procedural or epistemic knowledge to carry out a
simple experiment in a constrained context. Level 3 students are able to distinguish between scientific and
non-zcientific issues and identify the evidence supporting a scientific daim.

At Level 2, students are able to draw on everyday content knowledge and basic procedural knowledge to
ientify an appropriate scientific explanation, interpret data, and identify the question being addressed

in a simple experimental design. They can use basic or everyday scientific knowledge to identfy a valid
conclusion from a simple data set. Level 2 studenis demonstrate basic epistemic knowledge by being able
to identify questions that can be investigated scientifically.

At Level 1a, students are able to use basic or everyday content and procedural knowledge fo recognise

or identify explanations of simple scientific phenomenon. With support, they can underiake structured
scientic enguiries with no more than two vanables. They are able to identify simple causal or correlational
relationships and interpret graphical and visual data that require a low level of cognitive demand. Level

1a students can select the best scientific explanation for given data in familiar personal, local and global
contexts.

At Level b, students can use basic or everyday scientfic knowledge to recoonise aspects of familiar or
gimple phenomenon. They are able to identify simple patterns in data, recognise basic scientific terms and
follow explicit instructions to camry out a scientific procedure.

(OECD, 2019, P. 115)
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At Level 6, students can draw on a range of interrelated scientific ideas and concepts from the physical,

life and earth and space sciences and use content, procedural and epistemic knowledge in order to offer
explanatory hypotheses of novel scientific phenomena, events and processes or to make predictions. In
interpreting data and evidence, they are able to discriminate between relevant and irrelevant information

and can draw on knowledge external 1o the normal school cumriculum. They can distinguish between
arguments that are bazed on scientific evidence and theory and those based on other considerations. Level
6 students can evaluate competing designs of complex expenments, field studies or simulations and jusfify
their choices.

At Level 5, students can use absiract scientific ideas or concepts to explain unfamiliar and more complex
phenomena, events and processes involving multiple causal links. They are able to apply more sophisticated
epistemic knowledge to evaluate alterative expenmental designs and justify their choices and use
theoretical knowledge to interpret information or make predictions. Level 5 students can evaluate ways

of exploring a given question scientifically and identify limitations in interpretations of data sets including
sources and the effects of uncertainty in scientific data.

At Level 4, students can use more complex or more abstract content knowledge, which is either provided or
recalled, to construct explanations of more complex or less familiar evenis and processes. They can conduct
expenments involving two or more independent vanables in a constrained context. They are able o justify
an experimental design, drawing on elements of procedural and epistemic knowledge. Level 4 students

can interpret data drawn from a moderately complex data set or less familiar context, draw appropriate
conclusions that go beyand the data and provide justifications for their choices.

At Level 3, students can draw upon moderately complex content knowledge to identify ar construct explanations
of famihiar phenomena. In less familiar or more complex situations, they can construct explanations with
relevant cueing or support. They can draw on elements of procedural or epistemic knowledge to carry out a
simple experiment in a constrained context. Level 3 students are able to distinguish between scientific and
non-zcientific issues and identify the evidence supporting a scientific daim.

At Level 2, students are able to draw on everyday content knowledge and basic procedural knowledge to
ientify an appropriate scientific explanation, interpret data, and identify the question being addressed

in a simple experimental design. They can use basic or everyday scientific knowledge to identfy a valid
conclusion from a simple data set. Level 2 studenis demonstrate basic epistemic knowledge by being able
to identify questions that can be investigated scientifically.

At Level 1a, students are able to use basic or everyday content and procedural knowledge fo recognise

or identify explanations of simple scientific phenomenon. With support, they can underiake structured
scientic enguiries with no more than two vanables. They are able to identify simple causal or correlational
relationships and interpret graphical and visual data that require a low level of cognitive demand. Level

1a students can select the best scientific explanation for given data in familiar personal, local and global
contexts.

At Level b, students can use basic or everyday scientfic knowledge to recoonise aspects of familiar or
gimple phenomenon. They are able to identify simple patterns in data, recognise basic scientific terms and
follow explicit instructions to camry out a scientific procedure.

(OECD, 2019, P. 115)
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