What is scientific literacy ?

Have the scientific knowledge &
skills needed for everyday life.

Use the key ideas in science to
make informed decisions &
participate in society.
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Scientific competencies to be
assessed in PISA

.

P

=

-
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|
Distribution of science assessment

items in PISA studies

'About half of the scores are assigned
- to Explaining phenomena scientifically

- Knowledge of science

AV >
Identifying scientific issues &
Using scientific evidence

‘ - Knowledge about science




' = N

! Questions based on realistic context

'\.|
L]

Closed items - MC & short-response Qs

Open-response questions
AIALE N
PISA-2006

- a much larger no. of items

- greater emphasis on explaining phenomena
scientifically



Distribution of science assessment items
in PISA studies

PISA-2000 PISA-2003 PISA-2006
Item format
Closed Qpen Total % Closed Qpen Total % Closed Qpen Total %
Competency 1tems 1tems score 1tems 1tems score 1tems 1tems score
assessed
Explaining phenomena
1203 | 4@ | 160D 43 11D | 5 16 (17) 47 37337 | 16316) | 53 (53 49
scientifically
Identifying scientific
6 (6) 3 (4) 9 (10) 26 4 (4) 3(3) 7(7) 20 20(20) | 5(5) | 25(2%) 23
issues
Using scientific evidence
5(5) 5(7) 10(12) 31 6 (6) 5 (6) 11 (12) 33 16(16) | 15(15) | 313D 28
23(24) | 12(15) | 35(39) 21 (21) | 13(15) | 34 (36) 73(73) | 36(36) |109(109)




Distribution of performance on the science scale

formance

OECD

ue)szABIAY
1BJED
uelieqlazy
BIS|UN]
BIqWOIOD
lizelg
eujusbiry
BISBUOPU|
OIX3A
olbausjuop
BlUBWOY
puejeyl
ueplor

Kaying
RenbBnin
euebing

BlgIes

allyd

|oBIS|

2303319
lefnuod

Aley
uoljelspad ueissny
BinoquwiaxnT
ABMION
2lignday yeacis
Bluenyyn
ueds

S2J.IS pajun
BIAJET

puejs9|

B[]0

30UBIH
)JewuUsq
puejod
uspamg
AebBunH
pugjal)
wnibjeg
BlISNY
BUIYD-OBIE
pUBUSZIMG
alignday yoezd
wophury pajun
Auewisg
BIUSACIS
B2IOY
ul9IsuaIyaa]
SpuelayleN
BlelsSnYy
uedep
pueeaz maN
BjUo}Sg

ladie] asaulyD
BpeueD
eulyD-6uoy| HuoH
puejui4

Counlries are ranked in descending order of mean score.

|:| Gradation bars extend from the 5th to the 95th percentiles

== Mean score on the science scale

D 95% confidence interval around the mean score

[Table 5.1.1, p. 8]



Performance in different percentiles

Scientific literacy scores of students of OECD countries and Hong Kong in different ability ranges

in PISA-2000
Difference in scores
Percentiles Hong Kong OECD Countries
(HK - OECD)

50 391 332 59%

10 426 368 58

gxh 488 431 57%

s0™ 541 500 41%

e 600 572 28%
9q'™ 645 627 18%
‘g5t 671 657 14

Scientific literacy scores of students of OECD countries and Hong Kong in different ability ranges

in PISA-2003
. i Difference in scores
Percentiles Hong Kong OQECD Countries
(HK — OECD)

st 373 324 40%

10" 412 362 50

25" 478 427 5]

o 539 500 30w

75t 608 575 33%
oo™ 653 634 19%
‘o5t 680 668 12

Scientific literacy scores of students of OECD countries and Hong Kong in different ability ranges

in PISA-2006
Difference in scores
Percentiles Hong Kong OECD Countries
(HK — OECD)
st 380 340 40%
10t 418 375 43%
a5t 482 434 47%
50 542 500 42%
F5th 609 568 41
90™ 655 622 33%
“o5™ 682 652 30%

Sclence score

Mean scores of Hong Kong and OECD countries in
PISA-2000

= / |[——0ECD merage |
: — e —" | o= |

literacy ar diff

Mean scores of Hong Kong and OECD countries in

fic literacy at diffe

literacy at d

PIS4-2003
500
700
.-/
/' s +— Hong Kong
st _/. o = | —*— OECD countries |
- 2
] =
P -
-
00
0 10 2W 30 40 50 6 0 8 %0 1N
Percentile of students
Mean scores of Hong Kong and OECD countries in
PISA-2006
800 — =
700
& 0w | —+— Hong Kong
E ~8— OECD countries|
& 200
2
3
© 400
300
200

] 25§ 75
e Percentile nohtndenl.s o

> |

¥ In

5 in



Summary descriptions of 6 proficiency
levels on the combined science scale

[Table 5.3.1, p. 11]

Released science questions in PISA
2006 - illustrate proficiency levels

[Acid rain - p. 44]



Individuals with high skills (Levels 5-6) generate
relatively large externalities in knowledge creation
and utilisation, compared to an "average”

individual - suggests that investing in excellence

may benefit all.

PISA, therefore, devotes significant attention
to the assessment of students at the high end

of the skill distribution.




OECD average: 1.3% reach Level 6
9.0% reach Level 5

Countries with large proportions of students in the
highest two proficiency levels:

Finland (20.9%), New Zealand (17.4%),
Australia (14.9%), Japan (14.8%), HK (16.0%).
These countries may be best placed to create a
pool of talented scientists.

In contrast, countries with few students in the top
two levels, may face future challenges in doing so.

> |



Of the 57 countries, nearly half (26) have
5% or fewer of their 15-year-olds reaching
Level 5 or Level 6.

6 countries have at least 15% (3x as many)
with high science proficiency.

The no. of students at very low proficiency
is also an important indicator - in terms of
citizens' ability to participate fully in society
and in the labour market. [Table 5.3.2, p.13]
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a Changes in scientific literacy across the 3
PISA studies?

@ Difference in performance in different
areas of competency across the 3 PISA
studies?

2000+ 541
2003 539
2006 542

[Table 5.2.1, p.9]



For S4 students,

the overall increase in score is significant
between PISA-2003 & PISA-2000 (25

items) and between PISA-2006 & PISA-
2003 (22 items)

Comparison of performance in different
areas of competency



Trend of changes in scientific literacy
from PISA-2000 to PISA-2006

Figure 1
Mean scores of S4 students in different

areas of competency between consecutive
PISA studies



Mean scores of S4 students in different areas of competency between consecutive PISA studies

Mean score

80 7

75

70 7

65

60 -

55 7

0 ="

45

-
__--l"-——
m o

= = =« Explaining phenomena scientifically
(from PISA-2000 to PISA-2003)
Explaining phenomena scientifically
(from PISA-2003 to PISA-2006)

= = = Jdentifying scientific issues (from
PISA-2000 to PISA-2003)
Identifying scientific issues (from
PISA-2003 to PISA-2006)

Using scientific evidence (from PISA-
2000 to PISA-2003)

Using scientific evidence (from PISA-
2003 to PIS4-2006)

40
PISA-2000

PISA-2003

PISA-2006



Strengths and Weaknesses of

Hong Kong students in science
relative to their overall performance

| |
A .
Over'cJII science schr'e

Hong |Kong=542

scientifically

Explaining phenomena

Using scientific evidence (0)

ntifying scientific issues |(-14)

7)

-35

-25

-15

25

35



Gender differences in science performance

M Hong Kong M OECD average

Overall Girls do better 7 Boys do better

Identifying scientific issues

Explaining phenomena scientificall

<<

Using scientific evidence scale

-3

35
30
-25
20
15
10

10 o 10 o 10 o 10 o 10
- - N N (32 ] o™

PISA score points



Implications for the science curriculum




Hong Kong is consistently among the
best-performing regions in science

Curriculum emphasis on knowledge of
science and knowledge about science

Good support on science teaching,
including lab facilities

A team of committed, professional
science Teachers




Weaker performance on identifying
scientific issues

= Analysing historical examples or
current issues = Nature of science

J
Emphasis of NSS science curriculum




How to reduce the gap in learning and
assessment of science between MOI?

* EMI facilitates the development of
proficiency in English (a 2nd language)

* Disadvantage in learning & assessment
for EMI students



Research informing practice:

F Matching English proficiency to
cognitive demand of the curriculum

I Teaching strategies:
- Active reading & writing strategies
- Use of analogies, models & A-V aids
- Making language of science intelligible




How do our students feel about
their own competencies in science?

Impact on their performance,
careers & economic development of

society?



