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Abstract: 

Some Implications of the TIMSS Data 
for Primary Mathematics Teachers 

Lionel Pereira-Mendoza, Berinderjeet Kaur and Yap Sook Fwe 
National Institute of Education, Singapore 

As has been widely reported, Singapore came top in Mathematics for the Third 
International Mathematics and Science Study (TIMSS). The paper will provide an overview of 
the performance of the primary three and four students, both in terms of their strengths and 
weaknesses. Three general conclusions are: (1) Primary four students outperform primary three 
students on all but one item; (2) On most items Singapore students outperform their 
corresponding International cohort; and (3) Girls outperform boys though marginally. 

An analysis of individual items indicates that Singapore students appear to have 
difficulties in situations where the content is not an integral part of the curriculum, where the 
language may not be familiar or the items require comprehension of the underlying concept. 

Introduction 
Singapore's outstanding performance in the Third International Mathematics and 

Science Study (TIMSS) has been widely reported (Mullis, Martin, Beaton, Gonzales, Kelly 
and Smith, 1997; Research and Testing Division, 1997; Suh and Oorjitham, 1996; Newsweek, 
1996 ). Certainly this is an achievement that reflects positively on all components of the 
educational system. The National Report for Singapore (Population 1) (Research and Testing 
Division, 1997) suggested some factors, such as coherence in the curriculum coverage, working 
ethos of teachers, students home environment, premium placed by parents on education, and so 
on that could have contributed to the success of Singapore students. In this paper the authors 
will summarise the data and suggest some general implications for teaching. 

The TIMSS Data 
The primary school sample consisted of approximately 14 500 students from primary 

three and primary four. Table 1 shows the exact numbers by level and sex. 

n (girls) 

Primary 3 3467 

Primary 4 3442 

Total 6909 

Table l 
Sample 

n (boys) 

3749 

3826 

7575 

Total 

7216 

7268 

14484 

There were a total of 102 mathematics items in the test (Mullis, I. V. S., Martin, M. 0., 
Beaton, A. E., Gonzalez, E. J ., Kelly, D. A., and Smith, T. A., 1997), distributed between 8 
booklets, with each student answering only one booklet. Table 2 contains a summary of the 
items by topic and type. 
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Table 2 
Distribution of Mathematics Items by Content Reporting Category * 

Content Category Total Number of Number of Number of 
Number Multiple- Short- Extended -

of Items Choice Items Answer Response Items 
Items 

Whole Numbers 25 (16) 19 ( 10) 5 (5) I (I) 

Fractions and Proponionality 21 (12) 15 (6) 2 (2) 4 (4) 

Measurement, Estimation, 20 (II) 16 (7) 3 (3) I (I) 
and Number Sense 

Data Representation, 12 (8) 8 (4) 2 (2) 2 (2) 
Analysis and Probability 

Geometry 14 ( 10) 12 (8) 2 (2) 0 (0) 

Patterns, Relations and 10 (8) 9 (7) I (I ) 0 (0) 
Functions 

Total I 02 (65) 79 (42) 15 (15) 8 (8) 

'Figures in parentheses refers to the number of items in the released item set. 
(Source: Mullis, I.V.S., Martin, M. 0., Beaton, A.E., Gonzalez, E.J., Kelly, D.A. & Smith, 

T.A., 1997, iv) 

The following analysis is based solely on the released items. (Website: 
http://wwwcsteep.bc.edu/timss: lEA: TIMSS, 1997). 

Priman· three versus Primarv four. As would be expected, primary four students performed 
better than primary three on all but one item. This item dealt with picture graphs and since 
primary three students' formal exposure to picture graphs is more recent they may have 
recalled the required information more easily. 

Table 3 
Performance of Primary 3 and Primary 4 -

Singapore versus International Cohort 

Content Category Primary 3 Singapore Primary 4 Singapore 
outperforms Grade 3 outperforms Grade 4 
International on International on 

Whole Numbers 15 of 16 items all 16 items 

Fractions and Proponionality 10 of 12 items all 12 items 

Measurement, Estimation, and 8 of II items 8 of 11 items 
Number Sense 

Data Representation, Analysis and 7 of 8 items 7 of 8 items 
Probability 

Geometry 6 of 10 items 8 of 10 items 

Patterns. Relations and Functions All 8 items all 8 items 

Total 54 of 65 items 59 of 65 items 
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SinKapore students versus the InternationaL cohort. Overall, Singapore students outperformed 
their corresponding International cohort on most items. For primary three the Singapore 
students outperformed grade three on 83% of the items and for primary four Singapore students 
outperformed grade four students on 91% of the items (see Table 3). 

On ~ of I I items at primary three level and 2 of 6 items at primary four level where the 
International cohort outperformed the Singapore cohort the percentage difference in correct 
response was small, in the region of 1 - 3 percent. For example, success rates of 43% versus 
46o/c, 54% versus 55% or 32% versus 34%. 

On the 3 items at primary three level and 4 items at primary four level where there 
were substantial differences most items seem to be associated with topics that are not part of 
the Singapore Mathematics Curriculum (Curriculum Planning Division, 1995) and would not 
be encountered in real world situations. For example, at the primary three level on one item 
students are asked to express a decimal as a fraction and the correct response from primary 
three students was ~% versus 21 o/c internationally. Another item dealt informally with the 
concept of co-ordinates and the correct response from primary three students was 28% versus 
41 C/r· internationally and for primary four was 46% versus 54% internationally. 

Paformance of hovs versus Kirls. Table 4 summarises the performance of boys versus girls. 
While the difference in performance on individual items was not large, the trend implies that at 
this level girls generally do better than boys, although this too depends on the topic. 

Table 4 
Performance of Singapore Students - Boys versus girls 

Content Category Primary 3 girls outperform Primary 4 girls outperform 
primary 3 boys on primary 4 boys on 

Whole Numbers IS of 16 items 14 of 16 items 

Fractions and Proportionality 6 of 12 items 9 of 12 items 

Measurement, Estimation, and 5 of II items 6 of 11 items 
Number Sense ' 

Data Representation, Analysis and 6 of~ items 6 of 8 items 
Probability 

Geometry 7 of 10 items 9 of 10 items 

Patterns, Relations and Functions 5 of 8 items 4 of 8 items 

Total 44 of 65 items 48 of 65 items 

In conclusion, the data show that Singapore students did well relative to the 
International cohort. However, this does not mean that all students did well or that the level of 
performance was high on all items. The next section of the paper will discuss some specific 
items. 

Results on some specific items 
The following items have a very high level of correct responses, in the region of 90%. 

Such items could be considered routine for Singapore students. 
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( 14) What is 3 times 23? 

A. 323 
B. 233 
c. 69 
D. 26 

(17) Part of the figure is shaded. 

What fraction of the figure is shaded? 

A. } B. 4 C. Q D. } 
4 5 9 y 
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The hexagon is divided into six 

A. triangles 
B. squares 
c. pentagons 
D. rectangles 

An examination of items where the performance of Singapore students is considerably 
lower than the International cohort provides an interesting insight into the results. Since the 
items are only in a written format and there was no interviewing, these conclusions can only be 
speculative, but appear reasonable in light of the TIMSS data. There appears to be three main 
reasons why Singapore students did not do well, in absolute terms, on specific items. They did 
not perform well on items: 

(a) that included content that is not an integral part of the local curriculum and 
students would not have been exposed to the content through everyday 
experience. For example. items involving decimals at primary three or 
probability calculations. 

(b) where the language or terminology may be difficult or unfamiliar. 

(c) 

For example, some of the two-step word problems or use of a relatively 
unfamilar word, such as pace, in the item. 

that require students to comprehend concepts. 
Below are three items that illustrate this. 

Note that some items involve a combination of (a), (b) and (c). 
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(15) What do you have to do to each number in 
Column A to get the number next to it in 
Column B? (14) 25 x 18 is more than 24x18 

Column A Column B 
10 2 
15 3 
25 5 
30 10 

A. Add g to the number in Column A. 
B. Subtract 8 from the number in Column A. 
C. Multiply the number in Column A by 5. 
D. Divide the number in Column A by 5 

(18) Each figure represents a fraction 

[ill 

3 4 
Which two figures represent the same fraction? 

A. I and 2 B. I and 4 C. 2 and 3 D. 3 and 4 

Implications of the data for teaching 

A. 1 
B. 18 
c. 24 
D. 25 

The results show Singapore students did well, both in absolute terms and relative to the 
International cohort. They can perform routine operations far better than their International 
counterparts. Performance of students on items that are not an integral part of the curriculum or 
which include specific words that may not be familiar to them, have no real pedagogical 
implications. However. this performance suggests that students do not learn what they are not 
exposed to within the school curriculum in class. For most students the school mathematics 
curriculum will be a critical upper limit to the mathematics that they learn. 

The level of performance, both locally and internationally, on items that involve 
comprehension was not particularly good. If students do not have a good understanding of 
topics such as place value. fractions. bar graphs or the relationship between units in 
measurement they do not perform well. It seems reasonable to conclude that if we want 
students to improve their performance a greater emphasis needs to be placed on the 
comprehension of concepts and pedagogical practices should move away from instrumental 
understanding and towards relational understanding (Skemp, 1976). 
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Word problems also seem to cause difficulties both locally and internationally. Again, 
their needs to be an emphasis on comprehending and decoding word problems, rather than 
trying to fit them into "a specific identifiable type" or merely manipulating numbers (Sowder. 
l(}~g)_ 

In conclusion. the data show that Singapore students have performed well on what we 
have taught them, both in absolute terms and relative to the International cohort. For further 
progress we need to refine what we have been doing effectively so far. Greater emphasis needs 
to be placed on conceptual understanding while still retaining the proficiency in mathematical 
skills. 

References 
Curriculum Planning Division ( 1995). Mathematics svllahus (Primary). Singapore: Ministry of 

Education. 
lEA: TIMSS ( 1997). TIMSS Mathematics Items. Released Set for Population 1 (Third and 

Fourth Grades). USA: International Study Center at Boston College. 
Mullis. I.V.S .. Martin, M. 0., Beaton, A.E., Gonzalez, E.J., Kelly, D.A. & Smith, T.A. ( 1997). 

Mathematics achievement in the primary school years: IEA's Third International 
Mathematics and Science Study (TIMSS). Boston College, MA: TIMSS International 
Study Center. 

Newsweek ( 1996). Who has the best and the brightest? (December, 1996), 56-57. 
Research and Testing Division ( 1997). National Report for Singapore (Population I). Ministry 

of Education. 
Skemp, R.R. ( 1976). Relational understanding and instrumental understanding. Mathematics 

Teaching, 77, 20-26. 
Sowder. L. ( 1988). Children's solutions to story problems. Journal of Mathematical Behavior, 

7(3). 227-238. 
Suh. S. and Oorjitham. S. ( 1996). It all adds up to brilliance. Asiaweek (December, 1996), 30. 
TIMSS Website: http://wwwcsteep.bc.edu/timss 


	ERA-1998-452_cover
	ERA-1998-452

