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https://pisa-framework.oecd.org/science-2025/



HEBZEREE - BISEERHR
2024 OECD FRrARI S ERAH B4RV 3T

- B EERREHE
. ,..\1%5FIJE.E§ AR R/RES RN AFRR 2R &
B o RV R SIS P IR BN RV 2 B

."?

INQUIRING

BB EE S RETERMNA G
- RE  BEAEEEESNES  BRASE o

- BN SAENE  BENSHEOERER 2R o
BIEA — L5 A ()4

Wgﬁﬁﬁ%ﬁEMﬂﬂE£TE+ WEEMOEEE R FE 2%

OECD CONCEPTUAL RUERIC

\,_. »SCIENCE 44~

BB R IR AR AT RER S 5 LI5@

il -:-. )
® =) —-_*."
—_ il
CREATIVITY
Coming up with new

2qe

~
0
s . . ]
aat

https://www.oecd.org/content/dam/oecd/en/about/projects/edu/teaching,-learning-and-assessing-creative-and-critical-thinking-

skills/rubrics/science%20conceptual%20rubric%20class%20friendly.pdf
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https://www.oecd.org/en/topics/sub-issues/learning-in-the-digital-world/pisa-2025-learning-in-the-digital-world.html
https://pisa2025ldw.pilaproject.org/
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Demonstrating WOTD

Posing questions|  COMMUNCHINE. &
evaiuating and Using and
nddefining |y torting developing model &
e fending dess | developing
- with evdence
Waking informed | Constructing
et
o --H:-v :». decisions and taking| esplanations and 3 %0,
responsile actions | designing souutions | g® *

Conducting
[experements and
testing solutions
Arabysing ard
interpreting
data

of Science

Relating Science-Technology-Society Environment

Relating STSE

There are risks and benefits assocated wih the applcations of Scance in socety

\Q‘. %0 change n ight of new evidence
Practices %

Understanding NOS

Science 5 an evdence based, modsl-buidng
erterprise to Undersiand e real world

Scence assurmes natural causes, order and
consistency in natural systems.

Scientiic knowleage % generated through
ostablahod preoedures and crtical detate
Scuriifc knowledge (s resabie. durable, open

N

Appications of Science oRan have ethical SOCAI eCONGMYC ANd SWIONMeNtal IMpacations.

RooTicalion of hew ScRriii GIscoveres ORBn Grive InChnOIgrCal avancemont while sdvances n
techrology enabio sceentists 1o make new of deeper inauiry

Science Syllabus Lower Secondary

(MoE Singapore)

Biological sciences
Earth and space
sciences

Physical sciences
Chemical sciences

P ™
.
L2 .
- ‘ -
Scienceasa Science
iy
Nature and Questioning and
development of predicting
science Planning and
Use and influence conducting
of science Processing,
maodelling and
analysing
Evaluating
Communicating

Australian Science Curriculum

(Foundation to Year 10)

A New Vision for Science Education

implications of the Vision of the Framework for K-12
Science Education and the Next Generation Science Standards

SCIENCE EDUCATION WILL INVOLVE LESS:

Rote memerization of facts and terminclogy

Learning of ideas disconnected from questions
about phenomena

Teachers providing infarmation to the whole class

Teachass posing quéstions with only
one right answer

Students reading textbooks and answering
questions at the end of the chapter

Pre-planned autcome for “cookbook™
Iaboratories o hands-on activities

Worksheets

Oversimplification of activities for students who
are perceived to be less able to do science and
engineering

SCIENCE EDUCATION WILL INVOLVE MORE:

s needed
nd designing
based

Facts and terminotogy
while developing expl:
s 5 supparted by
nts and reasoning.

argu

Systems thinking and modeling to explain
phenamena and to glve 2 context far the
ideas to be learned

Students conducting investigations, solving
problems, and engaging In discussions with

Students discussing open-ended questions that
facus on the strangth of the evidence used to
generate daims

Students re;
schencerela
and web-ba:
summaries of Informatian,

Muiltipie investigations driven by students’
questions with 8 range of possible outcomes
that collectively lead to a deep understanding
of established core scientific ideas

Student writing of journals, reports, posters,
and media presentations that explain and argue

Provision of supparts so that all students
can engage in sophisticated science and
englneering practices

Next Generation Science
Standards (NGSS) (US)

Overview of the KS3 Science Syllabus

Part 2
Taught in year 8 or year 8/9*

Reactions
Earth Eartl
e ] <

Ecosystem Interdependence Respiration

Phatasynthesis

Variation Humman Evolution nheritance
reproduction

* Suggested teaching: Each part should be taught over the period of minimum one year.

Enquiry processes: working scientifically

Communicate

+ Communicate ideas

+ Construct
explanations

+ Critigue claims

« Justify opinions

Enquire Solve
+ Collect data * Estimate risks
+ Devise questions « Examine
* Pian variables consequences
* Present data + Test hypotheses * Raview theories
= Interrogate sources

Q 8B O

Analyse

* Analyse patterns
* Discuss limitations

* Draw conclusions

KS3 AQA Science (UK)

https://www.nextgenscience.org/resources/infographic-how-will-science-education-change-ngss
https://www.moe.gov.sg/-/media/files/secondary/fsbb/syllabus/2021-g2g3-lower-secondary-science-syllabus-updated-apr-2024.pdf

https://www.australiancurriculum.edu.au/curriculum-information/understand-this-learning-area/science

https://www.aqga.org.uk/subjects/science/ks3/science-3/specification/specification-at-a-glance




By PR BT B2 BA R EA G EV R 5T (TIMSS) — #1P R ER (Grade 8)

$

MERZETERAVAR (FFRFH2023, 2019)

TR 1 BERRI—R BA—ZEMR BEHR RAEETER

(BIfEZX, FHPESE) (CIFER, FIHRE S E) (BIER,FHRERE) | (CIERFIOREDE)
2023 48% (536) 42% (533) 7% (503) ~2% (R AEIZ{H)

57% (510) 37% (504) 4% (460) ~2% (RBRMH)

MR AR 2RI IEE) (R F (52019, 2015)
f— RS R — YRR EOR Ry

HEMREENRREZETRIEE

ExEgAIRRMETHM
EMEHEH REIIRR

&Hﬁmﬁﬁ%

EITERIIRR 25% (565) (2015) 75% (539)
REBWHAIRARFISEE 18% (526) (2019) 82% (499)
P BERHIR RS EE

BRI SEIE G Ewm

EITHENEE

(BIfE=R, HEDE) (EEX, NEHE)

https://timss2015.0rg/timss-2015/science/classroom-instruction/teachers-emphasize-science-investigation/
https://timss2019.org/reports/classroom-contexts/index.html#classroom-science-curriculum
https://timss2023.org/results/classroom-environment/



5| PR BN B R R i S 5% (TlMSS) — JIPRIE (Grade 8)
ZLEMSE R VR B IR EE (HFFEE172023)

ZE R A EARZEPREADEEERTZEH WMEUREE ABULEE
R ARNEIRZRAERE 52%

TRAIE R ERFTAIAER 68%

R A B EREIR R SRR ER 40%
VRS Z@ENERR 52%
ETREEER 73%
UARIRIRINEREERNZIRS 19%
& | 21%
Z2EARNSNEIER « BE - FES)UBERNESIRS 16%

https://timss2023.org/results/classroom-environment/



HKDSE #2#ZERIRAIRIR

2021438 & —REE1

— B — /S BIRECE RIS - BHEE - ZHREBIEERA100g8EH20°CHIK
BESRRAR - BEBORPHNK - EFfERSBES22°C -

(b) EESBIRIBEEC -

(c) BEL  mEns—whKkEERK - RIBESE  BEcnEEEsRESE
A TE(b)FRET & A0 fE -

ZHEERXHNBEERIR M)
EZAA L ER,

Z4EB ER, BLRABESMNCHIK -
ZEC: BR - BRI msEERE—EHK -

https://www.hkeaa.edu.hk/tc/HKDSE/assessment/subject_information/category_a_subjects/phy/sp/2021.html



HKDSE F| 2% 8

2023 E—EBT7(a)

20222 E—=EH10(b)

2021 &) E—=rEE7(b)(ii)

2020{EE2E—H12

201932 & —=EH 2(b)(i)

f51-F

tHREAA S
tEmESEEnEs - el IEEIE L S i a=was:
HER/VBEEBREE - BTl RNEE - (35)
BIEEERNGER  FliEgserr—EEENSBEEY -

(19)
TRERSAEHESSEEEE Tt ERR.. . 5 imE
LE2IE B B 215 reeuaicammikmi B s,

ZIEESR - (49)
...... —unzatRIEEERNEE  sriT-mEENSE
wist - IR D FIEIEARZFHE LR - 49)
—EBAERBESII0 kmEERAETREGRERERL - TRIELL
45 B 7E M B TE 5 it 5 B SR IERE © (29)

https://www.hkeaa.edu.hk/en/hkdse/assessment/subject_information/category_a_subjects/hkdse_subj.htmI?A2&2&5 25
https://www.hkeaa.edu.hk/en/hkdse/assessment/subject_information/category_a_subjects/hkdse_subj.htmI?A2&2&7_25
https://www.hkeaa.edu.hk/en/hkdse/assessment/subject information/category a subjects/hkdse subj.htmI|?A2&28&20 25
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é — uﬂB *E *ll- % j:& EE ﬁ lI_E. ? Inference to thEe_B::st Explanation

i

EEREHZEZE
202422 &—REH6
B751E0.1 MBOETR A BUMAR T ;

A#H B#H
NH;(aq) Na,COs(aq)
Mg(NO3),(aq) FeSO,(aq)
H,SO,(aq) FeCl;(aq)

HEAEN—E AR EBAN—EA R -
- iMiERRESHOEBIRAEILRY) ?
- iMmERRESHIUEEEEILRY) ?
- WmiEARESROIEL S ?

https://www.hkeaa.edu.hk/en/HKDSE/assessment/subject_information/category_a_subjects/chem/sp/2024.html
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Pattern Seeking Inference to the Best Explanation




TIMSS #aFMIAIRIR

- SEHEETR B EBELEBEREWE/L\(Confidence)fNE# (Like Science)¥fH|E2
PE 12— T2 ERIHEE 4 (2011, 2015, 2019, 2023)

- EREZERABNAA  BBEEEXEERBRMITE  BMNBEEAREREN (B
EeEils - Bl ARE) - AEIMEEG (B - EFEARTENE S )P HAINERE -
2 E B =R 28 /(Can do) -

- BROABBZ T RDEHEAIERABRA - BB ERAENRERFE(E
2 BREMFZ)IIHE -

FEER s AEER FEEBEL =h =R RERED

® EEEERIS 23 35 1Y & 53 515 1| B2
WAER | 2ERa EBRRE BENE
(BB, PR 7 H) (B, FENEDH) (BlER,FHNB D H)

35% (558) 43% (525) 23% (497) 2023 12% (587) 34% (555) 54% (502)

7 T pIER B3 %3 313 F3| EX 3 313 1Y B
WASH | Bmpa BER S BTN S
(EIfE=R, FIAREBS2) (BIfE=, FHRIBHE) (D&, 19 B S E)

23% (541) 55% (501) 22% (472) 11% (566) 38% (527) 50% (472)
30% (574) 51% (542) 19% (512) 13% (592) 38% (560) 49% (523)
28% (561) 51% (534) 21% (506) 8% (579) 47% (544) 45% (520)

https://timssandpirls.bc.edu/
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Students should leam Students should be able 1o
MR Fays froms éaobject Students should le: Students should be able t
X . Students should learn Students should be able to
*  Luminous objects and non-luminous +  Distinguish between luminous and non- Students should learn Students should be able to Core Part e A 3
objects luminous ohjects 14.5 Images formed by convex lenses « Recognise that light rays converge after Students should learn Students should be able to o necognise thos light rays comverge g
= Light rays » Recognise that light ravels in a straight passing through a convex lens i by comver lenses a convex lens
Tinei o Pt % p ] o *  basic properties of light *  recognise some basic propertics of light 2 i B & 1 the images formed by convex lenses using ray
) _ . *  reflection of light »  light can travel in vacuum diagrams
*  Represent light rays by straight lines and " ray diagram % & -
o refraction of lig > light travels in straight line . o dvingen end by o
arrows * D be th ture of es Jormed b * total internal reflection > light can exhibit reflection and refraction * Jind c fication of images formed
mex len *  state the laws of reflection
o Find out the magnification of image * draw ray diagram to construct the image formed by a *  recognise simg through
ymed by con " planc mirror
* Give examples of the daily applications of *  describe the nature of images formed by plane mirror . es formed by concave lenses using ray
convex lenses * cxamine the laws of refraction through experimental diagrams
: & data o describe the nature of images formed by concave lenses
14.2 Reflection *  State the laws of reflection | sin i * find out the magnification of images formed by concave
* use the formula (n = 34) to perform calculation when
14.6 Images formed by concave lenses « Recognise that light rays diverge after light travel through diffesct media from the air . the causes and correction meth
passing through a concave lens « cxamine the conditions for total internal reflection e
+ Describie the sing through a co ;
Describe the nature of images formed by through experiments 2 magnelic
plane mirror b r; 2 *  recognise that prism can be used for splitting white light o visible spectrum *  recognise that lights of different colours have different
*  Give examples of daily applications of S o into lights of different colours *  beyond the visible spectrum frequencies
reflection of light ®  Describe ture of the images formed 12.2 Sight and hearing o state that the speed of light in vacuum is 3 X 10° mis
by concave ©  main parts of an cye * identify the main parts of an xperiment *  recognise that in different speed under
¢ Find gnification of the imag ¢ main parts of an car *  state the functions of the main parts of an eye
Sxad by e lon *  deseribe briefly bow an image is formed on the retina L. the speed.
o Give exsmples of the daily spplicativas of *  compare the shapes of the lens when seeing near objects
Students should learn Students should be able (0 o 2 pENons ol Ak sk . ¢ light
concave lenses and distant objccts
14.3 Refraction * Recognise that light is refracted at the * be aware that rod cells and cone cells are the light
Students should learn Students should be able to 5 . s of visible light and other
boundary between air and any transparent sensitive cells
= T A
material (¢.g. glass, perspex, water) 14.7 Electromaguetic spectrum = give examples of defects or discases of the eye (e.g #
*  Recognise that matenials with different Toitle ppicinss Recogniso that visible light is part of the colour blindness, astigmatism. cataract)
" clectromagnetic spectrum *  state the functions of the main parts of an ca
refractive index leads to different degree i ASIA R 0 e . giv mples applications of
*  Describe the visible spectrum *  be aware that there are specialised sensory cells in the .
of bending of light from air to the .
ik *  Be aware that different colour light has cochlea for detecting vibrations * recognise potent ¢ b ahoavos
materials r— *  statc some ways of protecting our cyes and cars rodiasions awd the assa d risk
*  Use ray diagram to illustrate some e
phenomena due to light refraction s g i
14.4 Toral internal reflection *  Star ndin r toial | r
eflection e . ‘ wha n | S od ~ k= ==
— : X S~ AN
| A N —— o
*  Beyond the visible spectrum *  Describe the invisible parts of the -
electromagnetic spectrum
I
* Give examples of the applications of At (= =] —] /. [« T
— —
eletromagnetic spectum m A =l
*  Recognise the potential hazards of using b \ \ Ex
electromagnetic radiations ‘
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