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Mathematical Literacy in PISA 2006

The area of application of mathematics, focusing on uses in relation to personal, 
social and global settings such as:
• Personal
• Educational and occupational
• Public
• Scientific

Context and 
situation

Competency clusters define skills needed for mathematics:
• Reproduction (simple mathematical operations)
• Connections (bringing together ideas to solve straightforward problems)
• Reflection (wider mathematical thinking)

Competencies 
involved
(Processes)

Clusters of relevant mathematical areas and concepts:
• Quantity
• Space and shape
• Change and relationships
• Uncertainty

Knowledge 
Domain 
(Content)

The capacity of an individual to identify and understand the role that mathematics 
plays in the world, to make well-founded judgments and to use and engage with 
mathematics in ways that meet the needs of that individual’s life as a constructive, 
concerned and reflective citizen.
Mathematical literacy is related to wider, functional use of mathematics; 
engagement includes the ability to recognise and formulate mathematical problems 
in various situations.

Definition and 
its distinctive 
features

Adapted from PISA 2006 Science Competencies for Tomorrow’s World Vol. 1 (OECD 2007) 
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Proficiency 
Levels 1 – 6 
• General ability of an 

individual in mathematics 
and related areas, and 
thus his/her prospects 
and capacity to 
participate fully in the 
society

• Also implications for the 
role that the country will 
play in the advancing 
technological world, i.e. 
the country’s 
competitiveness 

Details can be found in OECD (2007) PISA 2006: Science Competencies for 
Tomorrow’s World, Volume 1 (p.312), available at http://www.pisa.oecd.org/.
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Comparison of Performance in 
Science, Mathematics and Reading

from PISA2000+, 2003 to 2006

2.4 536**2.7 547*2.5 5422006

3.7 5104.5 5504.3 (539)2003

2.9 5253.3 (560)3.0 (541)2000+

S.E.MeanS.E.MeanS.E.MeanYear

ReadingMathematicsScience

* significant difference between 2006 and 2003
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Performance in Mathematical Literacy
of Participating Countries/Regions in PISA 2006

Note:    O denotes score that is not significantly different from that of Hong Kong.
▼ denotes score that is significantly lower than that of Hong Kong.

▼(3.4)311Kyrgyzstan
……………
▼(2.1)495United Kingdom
▼(3.2)496France

(0.5)498OECD Average
……………
▼(3.3)523Japan
▼(4.2)525Liechtenstein
▼(1.3)525Macao-China
▼(2.0)527Canada
▼(3.2)530Switzerland
▼(2.6)531Netherlands
O(3.8)547Korea
--(2.7)547Hong Kong-China
O(2.3)548Finland
O(4.1)549Chinese Taipei

SignificanceS.E.MeanCountry/Region
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Mathematical Proficiency Levels

Below 357.8Below 1
357.81
420.12
482.43
544.74
607.05
669.36

Lower Score LimitProficiency Levels

Score Range of the Mathematical Proficiency Levels
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Percentage of students
at each LEVEL OF PROFICIENCY

on the scale of mathematical literacy
Hong Kong

Following Finland and Korea, Hong Kong has the 3rd 
highest proportion of students at Level 2 or above. 
(In 2003, Hong Kong came the 4th in this ranking.)

If the  proportion of Level 5 & 6
is considered, Hong Kong will be 
ranked 2nd, after Chinese Taipei.
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Percentage of Students
at each Level of Proficiency 

on the scale of mathematical literacy

Hong Kong   vs OECD Average

– 4.8% **7.7%2.9%Below Level 1

– 7.0% **13.6%6.6%Level 1

– 7.5% **21.9%14.4%Level 2

–1.6%24.3%22.7%Level 3

6.5% **19.1%25.6%Level 4

8.7% **10.0%18.7%Level 5

5.7% **3.3%9.0%Level 6

Difference
(HK – OECD)OECD AverageHong Kong

** Difference is significant at the 0.01 level. 
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Percentage of Correct Answers (1)
Hong Kong and the OECD Average

455611Uncertainty
435411Space and Shape
556613Quantity
485813Change and relationships

by "overarching ideas"
445712Statistics
52583Probability
556514Number
435411Geometry
59655Functions
43592Discrete Mathematics
7221Algebra

by Mathematical Strand (content)

OECD
Average

Hong
Kongof itemsDistribution of Items …

Percent CorrectNumber
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Percentage of Correct Answers (2)
Hong Kong and the OECD Average

30341Occupational
59679Personal

445412Scientific
496218Public

12161Intra-Mathematical
46587Educational

by Situation (context)

344713Reflection
475824Connection
687511Reproduction

by Competency Class (process )

OECD
Average

Hong
Kongof itemsDistribution of Items …

Percent CorrectNumber
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Percentage of Correct Answers (3)
Hong Kong and the OECD Average

495910Short Response
324711Open-Constructed Response
65736Closed-Constructed Response
43519Complex Multiple-Choice
586812Multiple-Choice

by Item Format

OECD
Average

Hong
Kongof itemsDistribution of Items …

Percent CorrectNumber

For whatever dimensions/categories, the 
percentages of correct answers of Hong Kong 
15-year-old students are HIGHER than the 
OECD Average.
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Comparison of Mean Scores between Hong Kong and OECD Average
in Mathematical Literacy

at Different Percentiles

*** Mean difference is significant at the 0.001 level.

47 ***(0.9)645(4.8)69295th

50 ***(0.8)615(3.5)66590th

53 ***(0.6)561(3.1)61475th

50 ***(0.7)436(4.5)48625th

43 ***(0.9)379(6.4)42310th

40 ***(1.1)346(6.1)3865th

S.E.AverageS.E.Average

Difference 
in Mean Scores
(HK - OECD)

OECDHong Kong
Percentile
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Comparison of Mean Scores between Hong Kong and OECD Average
in Mathematical Literacy

at Different Percentiles
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Mean Scores from 2003 to 2006
in Mathematical Literacy

at Different Percentiles
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–1.0%3.9%2.9%Below Level 1
0.1%6.5%6.6%Level 1

0.5%13.9%14.4%Level 2

2.8%20.0%22.7%Level 3

0.6%25.0%25.6%Level 4

–1.4%20.2%18.7%Level 5

–1.5%10.5%9.0%Level 6

Difference
2006 – 2003

PISA 2003PISA 2006

Percentage of Students
at each Level of Proficiency

on the scale of mathematical literacy
HKPISA 2003 and 2006

No significant differences at all levels of proficiency between 2006 vs 2003
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Progress of Mean Scores from 2003 to 2006
in Mathematical Literacy

at Different Percentiles
(Comparison between HK and OECD Average)
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Comparison of the Percentage of Correct Answers (1)
HKPISA 2003 Vs HKPISA 2006

(on the 48 common Mathematics items)

595910Short Response
464711Open-Constructed Response
71736Closed-Constructed Response
51519Complex Multiple-Choice
696812Multiple-Choice

Distribution of Items by Item Format

565611Uncertainty
565411Space and Shape
666613Quantity
565813Change and relationships

Distribution of Items by "overarching ideas"

464713Reflection
585824Connections
757511Reproduction

Distribution of Items by Competency Class (process)
20032006of items

Percent CorrectNo.
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Comparison of the Percentage of Correct Answers (2)
HKPISA 2003 Vs HKPISA 2006

(on the 48 common Mathematics items)

535412Scientific
626218Public
68679Personal
29341Occupational
19161Intra-Mathematical
56587Educational

Distribution of Items by Situation (context)

565712Statistics
56583Probability
656514Number
565411Geometry
62655Functions
60592Discrete Mathematics
19221Algebra

Distribution of Items by Mathematical Strand (content)
20032006of items

Percent CorrectNumber
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Percentage of Correct Answers 
in Change and Relationships and Space and Shape

Comparison between PISA+, PISA2003, and 2006

625954Space and Shape

575458Change and Relationships

PISA +PISA 2003PISA 2006

Difference  (in Percentage Points)

Space & Shape

Change & Relationships

(7.5) -3(8.3) -8(8.1) -5

(6.7) -3(8.0) 1(7.7) 4

S.E.2003-2002#S.E.2006-2002#S.E.2006-2003

#  PISA+ was implemented in February 2002.
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Student Performance on the Mathematics Literacy Scale:

Difference between High & Low Achievers

……………………
266(3.0)678(5.0)411(2.3)548Finland 
……………………

276(3.3)660(3.6)384(1.3)525Macao-China 
……………………

298(4.2)668(6.4)370(3.3)523Japan 
……………………

300(0.9)645(1.1)346(0.5)498OECD average 
……………………

302(8.2)694(7.1)392(3.8)547Korea 
……………………

306(4.8)692(6.1)386(2.7)547Hong Kong-China 
……………………

333(3.9)707(7.2)373(4.1)549Chinese Taipei 
……………………

(95th-5th)S.E.ScoreS.E.ScoreS.E.Score
Difference95th Percentile5th PercentileMean



21

Gender Differences in Scientific, Reading & Mathematical Literacy
in HKPISA 2000+, HKPISA 2003 and HKPISA 2006
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Note: 1. Values that are statistically significant are indicated by an asterisk *.
2. This graph is reproducing Figure 5.6.1 from Preliminary Report (p.24).
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Boys are better than Girls (1)
on the scale of mathematical literacy

Comparison of Scores between Girls and Boys in Mathematical Literacy
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Boys are better than Girls (2)
on the scale of mathematical literacy

Percentage of Hong Kong Students at Each Level of Proficiency on

the Combined Mathematical Literacy Scale, by Gender
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Implications

• Not be concerned too much with the 
ranking

• Performance in mathematical area still 
proven to be “strong”

• Getting our students prepared in their 
“mathematical literacy” in its more general 
sense adaptable to wide-ranging contexts 
as well as to both genders


