
( )
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AI

AI AI
( ) ( )

AI (Learning by
doing)

(Facilitator) (Co-learner)

AI (
)



2025 PISA 

( )

( )

( )

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



2024 OECD 

/

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



2025 PISA

(
)

( )

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/



(7-9 48 )

http://www.moe.gov.cn/srcsite/A26/s8001/202204/W020220420582355009892.pdf

(
)



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.aqa.org.uk/subjects/science/ks3/science-3/specification/specification-at-a-glance

Australian Science Curriculum
(Foundation to Year 10)

Science Syllabus Lower Secondary
(MoE Singapore)

KS3 AQA Science (UK)Next Generation Science 
Standards (NGSS) (US)



(TIMSS) (Grade 8)
( 2023, 2019)

( 2019, 2015)

( , ) ( , ) ( , ) ( , )

2023 48% (536) 42% (533) 7% (503) ~2% ( )

2019 57% (510) 37% (504) 4% (460) ~2% ( )

( , ) ( , )

25% (565) (2015)
18% (526) (2019)

75% (539)
82% (499)

https://timss2015.org/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/



(TIMSS) (Grade 8)

( 2023)

52%

68%

40%

52%

73%

19%

21%

( ) 16%

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



HKDSE 

2021 1
100g 20oC

22oC

(b) C

(c) C

(b)

( )
A
B C
C

- -

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



HKDSE 

2023 7(a)

(3 )

2022 10(b)

(1 )

2021 7(b)(ii) ......

(4 )

2020 12 ......

(4 )

2019 2(b)(i) 10 km

(2 )
https://www.hkeaa.edu.hk/en/hkdse/assessment/subject_information/category_a_subjects/hkdse_subj.html?A2&2&5_25
https://www.hkeaa.edu.hk/en/hkdse/assessment/subject_information/category_a_subjects/hkdse_subj.html?A2&2&7_25
https://www.hkeaa.edu.hk/en/hkdse/assessment/subject_information/category_a_subjects/hkdse_subj.html?A2&2&20_25



A B

NH3(aq) Na2CO3(aq)

Mg(NO3)2(aq) FeSO4(aq)

H2SO4(aq) FeCl3(aq)

2024 6

0.1 M

A B

(Abduction)

/
Best explanation / prediction

Observations from different experiment

Inference

Inference to the Best Explanation

https://www.hkeaa.edu.hk/en/HKDSE/assessment/subject_information/category_a_subjects/chem/sp/2024.html



Pattern Seeking

(Deduction)(Induction)

Specific observations

/
General trend / conclusion

Inference

Specific results

Inference

(Abduction)

/
Best explanation / prediction

Observations from different experiment

Inference

Inference to the Best Explanation

General trend



TIMSS 
(Confidence) (Like Science)

(2011, 2015, 2019, 2023)

(
) ( )

(Can do)

(
)

( , ) ( , ) ( , )

2023 35% (558) 43% (525) 23% (497)

2019 23% (541) 55% (501) 22% (472)

2015 30% (574) 51% (542) 19% (512)

2011 28% (561) 51% (534) 21% (506)

( , ) ( , ) ( , )

2023 12% (587) 34% (555) 54% (502)

2019 11% (566) 38% (527) 50% (472)

2015 13% (592) 38% (560) 49% (523)

2011 8% (579) 47% (544) 45% (520)

https://timssandpirls.bc.edu/
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/
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2024

2024/25

2024

2023 5

20



(
)

( ) ( )
(

)







I

II



(2017) (2025)

(dB)



(2017) (2025)



27

1.1

5.1

5.3
5.4

6.3



28

3.1

3.3

11.3 



29

5.4

6.2 
6.3  
6.4  

10.4  

12.6  

13.1 

13.3  

13.6  

CCS



40

5 40

4 6

918
10 15% 92 138



( )
( ) 

I II
:

(
) :







-



-



-





(KPTs)

/





KPTs

KPTs

KPTs( )
( / KPTs
KPTs )

KPTs (
)

KPTs
KPTs (

)



KPTs 30( ) + 6

DNA DNA



KPTs 30( ) + 6

(II) pH pH



KPTs 30( ) + 6



KPTs 30( ) + 6

C
C



KPTs 30( ) + 6



(
)

(
)



(
)

(
)



2024 12 17 2025 2 14

450 88%

90%

48

99%

97%

96%

93%

90%

94%



99%

99%

99%

98%

95%

97%

98%

94%

97% 2% 1%

88% 8% 4%

90% 4% 6%



2025/26 2026/27
(

) (
)

2027/28



( )

/



-


