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3 Distribution of attainment in TIMSS 2015 

 Chapter outline 

This chapter outlines the distribution of attainment in mathematics and science in 

Northern Ireland in Year 6 (Y6, ages 9-10) in TIMSS 2015. It describes the TIMSS 

‘benchmarks’ of attainment and the proportions of Northern Ireland pupils reaching 

each benchmark, and provides examples of questions at each of the benchmarks.  

In addition, the chapter shows the score distributions for mathematics and science for 

Northern Ireland and the subset of seven main comparator countries (Australia, 

England, Finland, Hong Kong, Poland, the Republic of Ireland and Singapore). 

Key findings 

 Over a quarter of pupils in Northern Ireland reached the ‘Advanced International 

Benchmark’ in mathematics, the sixth highest percentage internationally.  

 Only 5 per cent of Northern Ireland’s pupils reached the Advanced International 

Benchmark for science.  

 For mathematics and science respectively, 3 per cent and 5 per cent failed to reach 

the ‘Low International Benchmark’. In the countries performing better than Northern 

Ireland, the equivalent figures were 0 to 1 per cent for mathematics, and 0 to 10 per 

cent for science.  

 For mathematics, there was a significant13 increase in the percentage of pupils in 

Northern Ireland reaching the Advanced International Benchmark in TIMSS 2015 

compared with 2011 (27 per cent in 2015; 24 per cent in 2011). 

 For science, the distribution of attainment across the International Benchmarks has 

remained stable since 2011. 

 In Northern Ireland there was a relatively wide spread of attainment for 

mathematics, whereas for science the difference between the scores of the highest 

and lowest attainers was smaller. 

3.1 Distribution of attainment in TIMSS 

In TIMSS, achievement outcomes for each country are reported as an average scale score, 

as outlined in Chapter 1. In addition to knowing how well pupils in Northern Ireland 

performed overall (Chapter 1) and across the different content and cognitive domains 

assessed in TIMSS (see Chapter 4), it is also important, for the purposes of teaching and 

learning, to examine the spread in performance between the highest and lowest achievers. 

Amongst countries with similar mean scores there may be differences in the numbers of 

high- and low-scoring pupils (the highest and lowest attainers). A country with a wide spread 

                                            
13

 Throughout this report, the term ‘significant’ refers to statistical significance. 
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of attainment may have large proportions of pupils who are underachieving as well as pupils 

performing at the highest levels. A country with a lower spread of attainment may have fewer 

very high achievers but may also have fewer underachievers.  

The first way of examining the spread of attainment is by looking at Northern Ireland’s 

performance at each of the TIMSS ‘International Benchmarks’ (that is, the levels of 

attainment within the overall achievement). 

Tables 3.1 and 3.2 below summarise the International Benchmarks for mathematics and 

science respectively.  

Table 3.1  Summary of International Benchmarks for mathematics, Y6 

 

Source: Exhibit 2.1, international mathematics report (Mullis et al., 2016a).  

Interpreting the data: International Benchmarks  

The TIMSS achievement scale summarises pupil performance on a scale with a centre 

point of 500 and a standard deviation of 100, and reports achievement at four points 

along the scale as ‘International Benchmarks’. The Advanced International Benchmark 

is set at a scale score of 625, the High International Benchmark at 550, the 

Intermediate International Benchmark at 475, and the Low International Benchmark at 

400. The benchmark descriptions summarise what pupils scoring at the TIMSS 

International Benchmark typically know and can do in the target subject.  
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Table 3.2  Summary of International Benchmarks for science, Y6  

 

Source: Exhibit 2.1, international science report (Martin et al., 2016a).  

Further detail about each benchmark is given in the relevant international report (Mullis et 

al., 2016a (mathematics); Martin et al., 2016a (science)). 
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Tables 3.3 and 3.4 show the percentage of pupils reaching each benchmark for 

mathematics and science in Northern Ireland. The outcomes for Northern Ireland are then 

discussed for each subject in turn. 

Interpreting the data: performance at the International Benchmarks  

These tables indicate the percentage of pupils reaching each of the four benchmarks; 

the information is summarised in the series of dots on the charts. Percentages are 

cumulative (reading the charts from left to right). For each country, the black dot shows 

the percentage reaching at least the Advanced International Benchmark. The clear dot 

then shows the percentage reaching at least the High International Benchmark and this 

figure includes those who reached the Advanced International Benchmark. The darker 

shaded dot indicates the percentage reaching at least the Intermediate International 

Benchmark; it includes those in the two previous categories. The lighter shaded dot 

shows cumulatively how many pupils reached at least the Low International 

Benchmark. The position of that dot also indicates the percentage that did not reach 

any of the listed benchmarks.  
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Table 3.3  Percentages reaching each benchmark for mathematics, Y6 

 
Source: Exhibit 2.2, international mathematics report (Mullis et al., 2016a). 
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Table 3.4 Percentages reaching each benchmark for science, Y6 

 
Source: Exhibit 2.2, international science report (Martin et al., 2016a). 
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3.1.1 Distribution in mathematics attainment: TIMSS 2015 

International Benchmarks 

In Northern Ireland, 27 per cent of Y6 pupils reached the Advanced International Benchmark 

in mathematics, with a further 34 per cent reaching the High International Benchmark (i.e. 61 

per cent in total reaching at least the High International Benchmark). This compared with 76 

to 80 per cent reaching at least the High International Benchmark in the highest scoring 

Pacific Rim countries. The country with the most pupils reaching the Advanced International 

Benchmark was Singapore, with 50 per cent reaching that level in mathematics.  

Compared with 2011 there has been a significant increase in the percentage of pupils in 

Northern Ireland reaching the Advanced International Benchmark (in 2011, this was 24 per 

cent). Among the subset of main comparator countries, Singapore, Hong Kong and the 

Republic of Ireland also had a significant increase in the percentage of pupils reaching this 

International Benchmark (an increase of 7 per cent, 8 per cent and 5 per cent respectively). 

In Finland on the other hand, the percentage of pupils reaching the Advanced International 

Benchmark has decreased significantly since 2011 from 12 to 8 per cent. 

At the other end of the scale, 97 per cent of pupils in Northern Ireland reached at least the 

Low International Benchmark for Y6 mathematics, with 3 per cent achieving below that level. 

In the five countries performing better than Northern Ireland, 99 or 100 per cent of pupils 

reached at least the Low International Benchmark. This closely mirrors the findings from 

2011. 

Figures 3.1 to 3.4 below provide examples of mathematics items from TIMSS 2015 at each 

of the International Benchmarks. These items cover a range of the mathematics content and 

cognitive domains. Chapter 4 provides more information. 

Figure 3.1 Example mathematics item – Low International Benchmark 
 

 
 

Source: Exhibit 2.4.1, international mathematics report (Mullis et al., 2016a).  
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Figure 3.2 Example mathematics item – Intermediate International   

  Benchmark 

 

Source: Exhibit 2.5.4, international mathematics report (Mullis et al., 2016a). 

Figure 3.3 Example mathematics item – High International Benchmark 

 

 

Source: Exhibit 2.6.3, international mathematics report (Mullis et al., 2016a). 
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Figure 3.4 Example mathematics item – Advanced International Benchmark 

 

Source: Exhibit 2.7.2, international mathematics report (Mullis et al., 2016a).  

3.1.2 Distribution in science attainment: TIMSS 2015 International 

Benchmarks 

For Y6 science, 5 per cent of pupils in Northern Ireland reached the Advanced International 

Benchmark, with a further 29 per cent achieving the High International Benchmark (making a 

total of 34 per cent reaching at least the High International Benchmark). This distribution of 

attainment at the highest International Benchmarks is similar to that achieved by Northern 

Ireland pupils in 2011.  

Among the three highest scoring countries, the percentage reaching at least the High 

International Benchmark ranged from 62 to 75 per cent. The country with the most pupils 

reaching the Advanced International Benchmark was, again, Singapore, with 37 per cent 

reaching that level in science. All seven comparator countries had a higher percentage of 

pupils reaching the Advanced International Benchmark than Northern Ireland. This ranged 

from 37 to 7 per cent.  

For science, 95 per cent of pupils in Northern Ireland reached at least the Low International 

Benchmark for Y6, with 5 per cent achieving below that level. Again, this was similar to the 

distribution in 2011. Among the three highest performers, the comparable percentages 

reaching at least the Low International Benchmark were 97 to 100 per cent. Compared with 

Northern Ireland, Australia was the only country among the subset of main comparator 

countries with a higher percentage of pupils failing to reach the Low International 

Benchmark.  

Figures 3.5 to 3.8 below provide examples of science items from TIMSS 2015 at each of the 

International Benchmarks. These items cover a range of the science content and cognitive 

domains. Chapter 4 provides more information on this. 
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Figure 3.5 Example science item – Low International Benchmark 

 
 

Source: Exhibit 2.4.2, international science report (Martin et al., 2016a). 

Figure 3.6 Example science item – Intermediate International Benchmark 

 
 

Source: Exhibit 2.5.3, international science report (Martin et al., 2016a). 
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Figure 3.7 Example science item – High International Benchmark 

 
 

Source: Exhibit 2.5.5, international science report (Martin et al., 2016a). 

Figure 3.8 Example science item – Advanced International Benchmark 

 
 

Source: Exhibit 2.7.1, international science report (Martin et al., 2016a).  

3.1.3 Distribution in mathematics attainment: score distribution 

The second way in which the spread of performance can be examined is by looking at the 

distribution of TIMSS scale scores. Table 1.3 in Chapter 1 shows the TIMSS mathematics 

scores achieved by pupils at different percentiles. The 5th percentile is the score at which 5 

per cent of pupils score lower, while the 95th percentile is the score at which 5 per cent score 

higher. The difference between the highest and lowest attainers at the 5th and 95th 

percentiles is a better measure of the spread of scores for comparing countries than using 

the lowest and highest scoring pupils, as the latter comparison may be affected by a small 
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number of pupils in a country with unusually high or low scores. Comparison of the 5th and 

the 95th percentiles gives a better indication of the typical spread of attainment. 

The score of pupils in mathematics in Northern Ireland at the 5th percentile was 420, while 

the score at the 95th percentile was 702; a difference of 282 score points. Table 3.5 shows 

the difference for mathematics between the highest and lowest attaining pupils (95th 

percentile – 5th percentile) in Northern Ireland and the seven comparator countries. Among 

these countries only Singapore had a wider score distribution than Northern Ireland, with a 

difference of 288 score points between the highest and lowest attainers. Of the comparator 

countries, Hong Kong and Finland had the narrowest gaps between the highest and lowest 

attainers at 216 and 218 respectively.  

Table 3.5 Y6 mathematics score difference between the highest and lowest 

  attainers 

Country  Y6 mathematics scale score 

Average scale 
score 

 

Range1  

Singapore 618 288 

Hong Kong 615 216 

Republic of Ireland  547 239 

England 546 275 

Finland  535 218 

Poland 535 234 

Australia 517 275 

Northern Ireland 570 282 

1 
Difference between the highest and lowest attaining pupils (95

th
 percentile – 5

th
 percentile) 

3.1.4 Distribution in science attainment: score distribution 

As mentioned above, comparing the TIMSS scores at the 5th and the 95th percentiles gives a 

better indication of the typical spread of attainment. Table 1.4 in Chapter 1 shows the TIMSS 

science scores achieved by pupils at different percentiles.  

The science score of pupils in Northern Ireland at the 5th percentile was 397, while the score 

of those at the 95th percentile was 627; a difference of 230 score points. This is a much 

narrower score distribution than that seen in mathematics. Table 3.6 shows the difference 

between the highest and lowest attaining pupils in science (95th percentile – 5th percentile) in 

Northern Ireland and the seven comparator countries. Three of these countries - England, 

the Republic of Ireland and Hong Kong had the same score distribution as Northern Ireland. 

As with mathematics, Singapore had the widest score distribution with a difference of 282 

score points, followed by Australia (250 score points).  
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Table 3.6 Y6 science score difference between the highest and lowest  

  attainers 

Country  Y6 science scale score 

Average scale 
score 

Range1  

Singapore 591 282 

Hong Kong 557 230 

Finland  554 209 

Poland 547 225 

England 536 230 

Republic of Ireland  529 230 

Australia 524 250 

Northern Ireland 520 230 

1 
Difference between the highest and lowest attaining pupils (95

th
 percentile – 5

th
 percentile) 

3.2 Conclusion 

Patterns in Northern Ireland’s attainment in mathematics and science overall are reflected in 

the patterns of distribution of attainment: just as pupils scored better in mathematics than in 

science, so more pupils reached at least the High International Benchmark in mathematics 

than in science. Correspondingly, the ‘tail’ of low performance for each subject is relatively 

small, but marginally greater in science than for mathematics.  

Since 2011, the distribution of attainment for science has remained relatively stable with 

similar percentages of pupils reaching each of the International Benchmarks. For 

mathematics, there has been a significant increase in the percentage of pupils reaching the 

Advanced International Benchmark. There is also a difference in the spread of score 

distributions for the two subjects. Mathematics has a relatively wide score distribution, 

whereas for science the difference in scores between the highest and lowest attainers is 

smaller and similar to that of four of the comparator countries (England, Hong Kong, Poland 

and the Republic of Ireland). 
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