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My background

• B.Sc. University of Oslo
• Ph.D. University of California, Berkeley
• Dept. of Math, National Univ. of Singapore 

1989 to 2011
• Vice-President of the Singapore 

Mathematical Society
• Consultant for textbooks for Ministry of 

Education in Singapore
• Chair of organizing committee for Singapore 

Mathematical Olympiad



My background 2

• Joint position with ILS (Dept. of Teacher 
Education) and Dept. of Math. at the Univ. of 
Oslo in 2011



Comparing mathematics education in 
Singapore and Norway
• Singapore and Norway are on opposite ends 

of the spectrum in many ways
• There are both good and bad things in 

Singapore. I want to present both.



Comparing mathematics education in 
Singapore and Norway 2
• Is Singapore’s success due to the cultural 

context or to the way they teach 
mathematics?

• The answer is BOTH!



Myths about Singapore

• Many people in the West are willing to 
believe the most incredible things about 
Singapore

• I don’t have time to debunk all of them, but 
let me just address two

• The suicide rate in Singapore is lower than in 
Norway

• They do not have 10 hours of math classes 
each week 



Background about Singapore



Background about Singapore 2

• In Singapore, immigrant workers  replaced 
the native Malays

• 75% Chinese, mostly Hokkiens from Fujian 
Province (same as Taiwan), but also 
Cantonese (same as Hong Kong), Teochew, 
Hakka and Hainanese 

• 15% Malays who by law are required to be 
Muslims 

• 10% Indians, mostly Tamils



Background about Singapore 2
Language most frequently spoken at home (%)

Language 1990 2000 2010

English 18.8 23.0 32.3

Mandarin 23.7 35.0 35.6

(non-Mandarin) 
Chinese Dialects

39.6 23.8 14.3

Malay 14.3 14.1 12.2

Tamil 2.9 3.2 3.3

40 % of Indians speak other Indian languages, and 
pupils can choose Bengali, Gujarati, Hindi, Punjabi or 
Urdu at school

Only on third of the pupils use the language of 
instruction at home



Main difference between Singapore 
and Norway
• Singapore is a result oriented society.
• Norway is a process and ideology oriented 

society.

• Deng Xiaoping (邓小平) said “it doesn't 
matter whether a cat is black or white, if it 
catches mice it is a good cat”

• School politics in Singapore focuses on mice 
mortality.

• School politics in Norway focuses on the 
color of the cat.



School and politics

• In Singapore there is strong disagreement 
between the government and the opposition, 
but not when it comes to school politics.



Changes in education policies

• HENG Swee Keat was minister of education 
from 2011 to 2015 and implemented many 
changes

• The names of the top scorers at PSLE 
(Primary School Leaving Exam) are no 
longer released

• Instead the ministry releases stories about 
“underdogs” who have done well

• They have also stopped revealing the 
highest and lowest scores



Changes in education policies 2

• HENG’s slogan was "Every school, a good 
school“

• Stopped annual ranking of secondary school
• Principals put good teachers to teach N(T)



Primary school

• Primary school 6 years (pass around books)
• After Primary 4, the weaker 10-15% are 

streamed into a different program called 
Foundation Maths

• There is an important exam (PSLE – Primary 
School Leaving Examination) at the end of 
Primary 6, when the kids are 12 years old, 
which determines which secondary school 
they will go on to



Secondary school

• Secondary school 4 (or 5 or 6) years with 3 
courses

• 60% in Express course leading to O-level in 
four years

• Two thirds of these take Additional 
Mathematics course in Sec 3 and Sec 4



Secondary school 2

• 25% in Normal (Academic) course, which is 
similar to Express but at a slower rate

• After four years they take N(A)-level
• 75% do well enough at N(A)-level to be 

allowed to take an additional year N5 and 
take O-level after five years



Secondary school 3

• 15% in Normal (Technical) course leading to 
N(T)-level in four years

• N(T) is different from the other courses, and 
is targeted at weaker students

• 98% pass N(T)-level
• Those who do well, can continue on to N4, 

and take N(A)-level after five years, and if 
they do well there, they can continue on to 
N5 and take O-level after six years



Post-secondary

• Junior college 2 years (30%), Institute of 
Technical Education 1-2 years (20%), 
polytechnic 3 years (50%)

• JC (Junior college) corresponds to the 
academic track in Norwegian upper 
secondary school

• ITE (Institute of Technical Education) is 
purely vocational training

• Polytechnic is vocational training with theory



Post-secondary 2

• 25% of the cohort goes on to local 
universities, 20% to overseas universities

• Most JC students go on to university
• Many poly students go on to university
• ITE students rarely go on to university, but a 

handful do go from ITE to poly to university



Structure of the school system

• Singaporean kids start school in January of 
the year they turn 7, so they are half a year 
older than Norwegian kids

• The Singaporean system is 6+4+2, while the 
Norwegian is 7+3+3

• When I compare grades, I equate Norwegian 
and Singaporean grades for primary school 
and barneskole



Structure of the school system 2

• When I compare grades for Secondary 
school, I ignore Norwegian 7th grade (last 
year of primary school), and equate 
Singaporean Sec 1 through 4 with the three 
years of Norwegian lower secondary school 
and the first year of upper secondary school 
(grades 8 through 10 and VG1)

• I compare the two years of junior college with 
the two final years of upper secondary school 
(VG2 and VG3)



Social mobility through education 1

• Kids who perform well are given great 
opportunities, regardless of their social 
background

• They get lots of support from teachers and 
schools

• Many of the top students come from poor 
families

• There is less upward mobility among Malay 
and Indian students

• Malay girls do better than Malay boys



Social mobility through education 2

• Important exams like the PSLE at the age of 
12 may favor students with educated parents



Dropout rates

• There is little social security or welfare in 
Singapore

• This makes education more important, both 
for the people and the government

• It is important for the government to minimize 
the dropout rates



Dropout rates 2

• They focus on making sure that the weaker 
students get some kind of qualification

• It is not seen as a problem if this is a lower 
qualification than what the regular students 
get

• It is possible for weaker students to make it 
to university, but it takes longer time than in 
Norway, and is most relevant for students in 
certain areas (electronics and biomedicine)



Overview



Scoring well at exams gives you 
celebrity status

PSLE = Primary School Leaving Examination



Does education help you find a good 
job?
• The Prime Minister has a degree in Math 

from Cambridge
• His teacher, Béla Bollobás, says that he was 

his best student ever
• When he topped the Math Tripos at 

Cambridge, there had never been a bigger 
gap between first and second

• The President has a Ph.D. in Math
• Singapore is a mathocracy!



The prime minister codes



Does education help you find a good 
spouse?
• High education makes males attractive to 

female partners
• When FHM Singapore published a list of 

“Ten most layable women”, two of them had 
math degrees



Scholarships



Scholarships 2



The education system does not fit 
everybody 
• I’ve had many great students in Singapore, 

but my favorite student was a guy who 
almost flunked his A-level, who barely made 
it into university and who got D in physics 
and C in math in his first semester

• He approached me about doing an 
undergraduate research project on 
astronomy



The education system does not fit 
everybody 2
• At first I was skeptical because of his grades, 

but then he told me that his favorite band 
was from Norway

• It was not Aha, but Theatre of Tragedy! (A 
Black Metal band)

• I managed to inspire him to do better at 
school, and he ended up getting a Ph.D. in 
the US and then did post docs at IAS in 
Princeton and ETH before becoming 
professor at Bern



The education system does not fit 
everybody 3
• He was able to succeed because he had a 

solid grounding in arithmetic and algebra
• Norwegian students often lack basic skills in 

arithmetic and algebra



There is an incredible emphasis on 
education



Bookstores are filled with math books



Bookstores are filled with math books 
2



Bookstores are filled with math books 
3



TIMSS

• There are four achivment levels in TIMSS: 
Advanced, high, intermediate, low



TIMSS 2



Students are better at Grade 8!



Teaching in Singapore

• Model Method gives the students a problem 
solving tool before they have learned algebra

• Model Method makes it easier to learn 
algebra

• The syllabus is detailed, explicit and contains 
fewer topics

• Emphasis on explanations, theory, 
generalization and abstraction

• Focus on basic skill in arithmetic and algebra



Teaching in Singapore 2

• Good textbooks that have gone through a 
careful review process



Syllabus



Norwegian syllabus



Norwegian syllabus 2



The Model Method



Example (grade 3): The sum of two numbers 
is 36. The smaller number is one-third of the 
larger number. Find the two numbers.

larger

smaller

4 units = 36

?

?

36

1 unit = 9
3 units = 27

The numbers are 9 and 27



Example (grade 4): David spent 2/5 of his 
money on a storybook. The storybook cost 
$12. How much money did he have at first?

David's 
Money ?

│-----12----│   

2 units = 12
1 unit = 6
5 units = 30
David started with $30.



Primary 5



Primary 5



Primary 5



Primary 5



Primary 5



Primary 5



Primary 5



Primary 5



Average

• We can assume that the oven and the 
toaster cost the same, since we are only 
interested in their sum, which is twice the 
average.



Average 2

Average of first two + 3x225 = 980
Average of first two = 305
Average of three = 530
Total cost = 1590



Teacher training in Singapore

• Secondary school and half of the Primary 
school teachers: University grad + one year 
at National Institute of Education

• Half of Primary school teachers: One year at 
National Institute of Education

• Overseas and local scholarships for students 
who are willing to serve bonds with Ministry 
of Education



Teachers in Singapore

• Teachers have high status and high salaries
• There are three career tracks – Leadership, 

Master Teachers and Specialist (curriculum, 
special needs etc)



Focus on teachers’ content knowledge



Singapore textbooks 

• Singapore math textbooks have become a 
worldwide hit http://www.singaporemath.com/

• They are especially popular among home 
schoolers

• In the past they were published by the 
Ministry of Education (MoE), but now they 
have been privatized

• There is, however, a careful review by the 
MoE



How do Singaporean textbooks 
compare to Norwegian textbooks?
• In Norway there is no national review of 

textbooks
• There are many mistakes in the Norwegian 

textbooks, while I have never seen any errors 
in Singaporean textbooks

• In Norway, the publishing houses often have 
the final say when writing the textbooks



How do Singaporean textbooks 
compare to Norwegian textbooks? 2
• The Singapore textbooks emphasize 

understanding and enjoyment of 
mathematics

• Most Norwegian textbooks for primary and 
secondary school contain very few 
explanations, and focus instead on 
memorizing techniques learned from 
examples



Problem solving skills

• In Singapore there is a strong emphasize on 
problem solving 

• In Norway there is hardly any discussion of 
problem solving skills in the textbooks (as 
demonstrated in a recent PhD thesis by Tom 
Kongelf)



Problem solving skills 2



What can Norway learn from 
Singapore?
• Focus on basic skills in arithmetic and 

algebra
• “Huskeskole = Puggeskole”, don’t be afraid 

of explaining
• Understanding creates enjoyment of 

mathematics
• Less bureaucratic control of the syllabus
• Reintroduce review of textbooks by 

competent people, and not bureaucrats



What can Norway learn from 
Singapore? 2
• My wife was a teacher in a top-rated primary 

school in Singapore (Nan Hua Primary 
School) for 22 years. Part of her duties was 
to be “Discipline Mistress”.

• This is not a job title in Norwegian schools
• After two years of applying, my wife got a job 

as an assistant in a Norwegian primary 
school



What can Norway learn from 
Singapore? 3
• Some of the teachers have a condescending 

attitude towards her and education in 
Singapore. They are very proud of the 
Norwegian school system and believe that 
education is Singapore is just mindless 
drilling and oppressive discipline.

• Some of them are gradually beginning to 
realize that my wife is an asset to them
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LIU & SOO - Mathematical Problem Solving -
The Bar Model Method
Good overview
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Takk for meg!


