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Exhibit 2.3:  Trends in Percentages of Students Reaching the International 
Benchmarks of Mathematics Achievement (Continued)

Country

Intermediate 
International Benchmark  

(475)

Low 
International Benchmark  

(400)

Percent of Students Percent of Students
2011 2007 2003 1995 2011 2007 2003 1995

Singapore 94 92  91  89 h 99 98  97 h 96 h

Korea, Rep. of 97     94 h 100     99  

Hong Kong SAR 96 97  94 h 87 h 99 100  99  97 h

Chinese Taipei 93 92  92    99 99  99    

Japan 93 89 h 89 h 89 h 99 98 h 98 h 98 h

England 78 79  75  54 h 93 94  93  82 h

Russian Federation 82 81  76 h   97 95 h 95    

United States 81 77 h 72 h 71 h 96 95  93 h 92 h

Lithuania 79 77  79    96 94  96    

Belgium (Flemish) 89   90    99   99    

Australia 70 71  64 h 61 h 90 91  88  86 h

Denmark 82 76 h     97 95      

Hungary 70 67  76 i 72  90 88  94 i 91  

Ireland 77     73  94     91 h

Portugal 80     37 h 97     70 h

Slovak Republic 69 63 h     90 88      

Germany 81 78      97 96      

Italy 69 67  65    93 91  89 h   

Netherlands 88 84 h 89  87  99 98 h 99  99  

Czech Republic 72 59 h   79 i 93 88 h   95 i

Slovenia 72 67 h 55 h 45 h 94 92 h 84 h 77 h

New Zealand 58 61  61  51 h 85 85  86  78 h

Sweden 69 68      93 93      

Austria 70 69    77 i 95 93 h   94  

Norway 63 52 h 41 h 53 h 91 83 h 75 h 84 h

Armenia 41   43    72   75    

Georgia 41 35 h     72 67 h     

Iran, Islamic Rep. of 33 20 h 17 h 15 h 64 53 h 45 h 44 h
ψ Tunisia 11 9 h 9    35 28 h 28 h   

Benchmarking Participants

Ontario, Canada 73 71  70  59 h 94 94  94  86 h

Quebec, Canada 83 74 h 69 h 87 i 99 96 h 94 h 98  

Dubai, UAE 50 37 h     75 69 h     

Alberta, Canada 70 69    74  94 94    93  

h 2011 percent significantly higher

i 2011 percent significantly lower

Exhibit 2.3:  Trends in Percentages of Students Reaching the International 
Benchmarks of Mathematics Achievement (Continued)
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Fourth Grade TIMSS 2011 Low International Benchmark 
Exhibit 2.4 presents the description of student achievement at the Low 
International Benchmark. Students demonstrated some basic mathematical 
knowledge, including adding and subtracting with whole numbers. They 
recognized familiar geometric shapes, and could read and complete simple bar 
graphs and tables.

As specified in the TIMSS 2011 Mathematics Framework, half of the 
fourth grade assessment was devoted to items in the number domain. More 
specifically, the framework covered whole numbers, fractions and decimals, 
number sentences, and patterns. Working with whole numbers is the foundation 
of mathematics in the primary school; and often, items answered correctly by 
students achieving at the lower scale levels involved operations with whole 
numbers and decimals. 

Exhibit 2.5 presents Example Item 1, an addition word problem 
exemplifying student achievement at the Low International Benchmark. In 
TIMSS 2011, some of the constructed response items were worth 1 point and 
some 2 points, and the illustrative answers provided with the example items 
always show an answer that received full credit. The number of possible points 
for each constructed-response item is indicated across the bottom of the exhibit. 
With an international average of 73 percent correct across the fourth grade 
countries, this whole number addition item was relatively easy for students in 
many countries.

Exhibit 2.6 contains Example Item 2 from the data display domain. By the 
fourth grade, students should be developing skills in representing data, and 
this item is an example of the types of problems successfully solved by students 
reaching the Low Benchmark. The item asked students to complete a bar graph 
based on given information. Again, the international average was 73 percent, 
and this task was relatively easy for students in a number of countries
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Exhibit 2.4:  Description of the TIMSS 2011 Low International Benchmark (400)
of Mathematics Achievement

Low International Benchmark

Summary

Students have some basic mathematical knowledge. Students can add and subtract 
whole numbers. They have some recognition of parallel and perpendicular lines, 
familiar geometric shapes, and coordinate maps. They can read and complete 
simple bar graphs and tables.

Students at this level can add and subtract whole numbers. For example, they can 
add a four-digit and a three-digit whole number. They are familiar with numbers into 
the thousands. 

Students have some recognition of parallel and perpendicular lines and familiar 
geometric shapes. They can locate positions on a map (e.g., A3). Students can read 
and complete simple bar graphs and tables.

400
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Fourth Grade TIMSS 2011 Intermediate International Benchmark
Exhibit 2.7 provides the description of student achievement at the Intermediate 
International Benchmark. Most countries had the majority of their students 
reaching this benchmark. Students at this level demonstrated an understanding 
of whole numbers, as well as some understanding of one-place decimals, 
proportion, geometric patterns, symmetry, and movement on a grid. They can 
match data in pie charts and tables to bar graphs.

Example Item 3 in Exhibit 2.8 is a word problem involving addition of one-
place decimals. The average percent correct was 60 percent, with a considerable 
range in performance. In Korea and Japan, 95–97 percent of students answered 
correctly, compared to 19 percent in Yemen and Kuwait.

Exhibit 2.9 presents Example Item 4 from the domain of geometric 
figures. It asks students to visualize a three-dimensional shape made of cubes. 
On average, internationally, 63 percent of the fourth grade students answered 
correctly. Across the fourth grade, sixth grade, and benchmarking participants, 
in most cases the majority of students could do this task.

Exhibit 2.10 presents Example 5 from the data display domain, asking 
students to choose which graph presents the same information as shown in the 
pie chart. The international average was 71 percent correct, and it is clear from 
the country-by-country results that this material is covered in most but not all 
countries. In general, most students did relatively well across the fourth grade, 
sixth grade, and benchmarking participants.  
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Exhibit 2.7:  Description of the TIMSS 2011 Intermediate International Benchmark (475) 
of Mathematics Achievement

Intermediate International Benchmark

Summary

Students can apply basic mathematical knowledge in straightforward situations. 
Students at this level demonstrate an understanding of whole numbers and some 
understanding of fractions. Students can visualize three-dimensional shapes from  
two-dimensional representations. They can interpret bar graphs, pictographs, and 
tables to solve simple problems.

Students at this level demonstrate an understanding of whole numbers. For example, 
they can identify the value of a digit in a four-digit number and solve problems 
involving multiplication of one-digit numbers. Students can add one-place decimals 
and can identify an expression that represents a situation involving addition or 
subtraction. They can identify representations of unit and non-unit fractions and solve 
simple proportional problems involving halving. They can extend simple geometric 
patterns to determine the next terms. 

Students can visualize three-dimensional shapes from two-dimensional 
representations including recognizing some properties of familiar solids. They can 
order a set of angles by size. They can recognize a line of symmetry and draw the 
reflection of a simple shape. They can identify the movement on a grid necessary to 
get from one position to another.

Students can interpret information in bar graphs, pictographs, and tables to solve 
simple problems. They can read and interpret different representations of the same 
data. For example, they can match data in pie charts and tables to bar graphs.

475
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Fourth Grade TIMSS 2011 High International Benchmark
Exhibit 2.11 presents the description of achievement at the High International 
Benchmark. The length of the description signals that students reaching this 
level demonstrated some competency with many of the topics in the framework. 
For example, their skills in number included solving problems involving two-
digit numbers, division, and proportional reasoning. They could solve a variety 
of problems involving symmetry. In addition, they could interpret and use data 
in tables and graphs to solve problems.

Example Item 6 shown in Exhibit 2.12 illustrates the growing facility in 
the number domain demonstrated by students at the High Benchmark. This 
is a word problem set in a real life context and involving measurements—
specifically, the addition of time. This word problem was solved correctly by  
52 percent of the students internationally, on average.

Exhibit 2.13 presents Example Item 7, a constructed response item from 
the geometric shapes domain assessing understanding of symmetry. Students 
were given three sides of the shape on the grid and asked to finish drawing the 
shape according to the specifications. Internationally, on average, 42 percent 
of the students successfully completed a five-sided symmetrical shape. The top 
performance was in Hong Kong SAR, where 84 percent of the students could 
do this problem; but the next highest achievement was in Korea with two-thirds 
answering successfully.

Example Item 8 shown in Exhibit 2.14 is an example of a data display 
problem likely to be answered correctly by students reaching the High 
Benchmark. Because students needed to read the problem and the graph, and 
devise a strategy for using the information in the graph to answer the question, 
this item was classified as multi-step reasoning problem. Internationally, on 
average, 54 percent of the students answered correctly. 
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Exhibit 2.11:  Description of the TIMSS 2011 High International Benchmark (550)
of Mathematics Achievement
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High International Benchmark

Summary

Students can apply their knowledge and understanding to solve problems. Students 
can solve word problems involving operations with whole numbers. They can use 
division in a variety of problem situations. They can use their understanding of place 
value to solve problems. Students can extend patterns to find a later specified term. 
Students demonstrate understanding of line symmetry and geometric properties. 
Students can interpret and use data in tables and graphs to solve problems. They can 
use information in pictographs and tally charts to complete bar graphs.

Students at this level can solve word problems involving operations with whole 
numbers. They can multiply two-digit numbers and use division in a variety of problem 
situations. They can use their understanding of place value to solve problems. For 
example, they can identify the missing digit in a number given its place value, the 
sum closest to a given value, and appropriately rounded numbers. They show some 
understanding of multiples and factors. 

Students can read unlabelled gradations on a scale and solve a word problem 
involving measures and proportional reasoning. They can solve word problems 
involving addition of time. They can add two-place decimals and order unit fractions. 
They can write a number between two consecutive whole numbers. Students can 
extend patterns to find a later specified term and use two-step rules to continue a 
pattern. 

Students demonstrate understanding of line symmetry. For example, they can draw 
lines of symmetry, reflect shapes across a line of symmetry and identify symmetrical 
shapes. They can classify shapes according to given properties. They can recognize 
right angles, parallel, and perpendicular lines in different orientations. They can find 
perimeters of simple figures. They can recognize a net of a cube and the stack of 
cubes with largest volume. 

Students can interpret and use data in tables and graphs to solve problems. For 
example, they can compare data from two sources to draw conclusions. They can 
use information in pictographs and tally charts to complete bar graphs.

550
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Fourth Grade TIMSS 2011 Advanced International Benchmark
Exhibit 2.15 describes fourth grade performance at the Advanced International 
Benchmark. Students reaching this level demonstrated facility with many of the 
topics in the TIMSS 2011 Mathematics Framework. They typically demonstrated 
success on the knowledge and skills represented by this benchmark, as well 
as those demonstrated at the High, Intermediate, and Low Benchmarks. They 
could solve a variety of multi-step word problems involving whole numbers and 
demonstrated an increasing understanding of fractions and decimals. Students 
could apply geometric knowledge about a range of shapes and solve problems 
involving area and perimeter. Finally, they could explain their reasoning, and 
organize, interpret, and represent data to solve two-step problems. 

Example Item 9 in Exhibit 2.16 shows an example of the types of items 
students at the Advanced International Benchmark could answer correctly. This 
constructed-response multi-step numerical reasoning problem was answered 
successfully by 27 percent of the students internationally, on average. It is 
interesting to note that the five top-performing East Asian countries had the 
highest achievement on this reasoning item, with approximately half of their 
students able to provide the correct answer. 

Example Item 10 in Exhibit 2.17 shows a constructed-response item in 
a somewhat different format. To demonstrate their understanding of various 
geometric properties, students needed to answer the series of questions correctly. 
They needed to be able to visualize the two solids and apply their understanding 
of geometric terms such as square, face, and right angle. Internationally, on 
average, only one-third of the fourth grade students were able to do so. 
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Advanced International Benchmark

Summary

Students can apply their understanding and knowledge in a variety of relatively 
complex situations and explain their reasoning. They can solve a variety of multi-step 
word problems involving whole numbers, including proportions. Students at this level 
show an increasing understanding of fractions and decimals. Students can apply 
geometric knowledge of a range of two- and three-dimensional shapes in a  
variety of situations. They can draw a conclusion from data in a table and justify  
their conclusion.

Students can solve a variety of multi-step word problems involving whole numbers. 
They can solve proportion problems and number sentences involving whole numbers. 
Students at this level show an increasing understanding of fractions and decimals. 
They can determine equivalent fractions represented in a variety of ways. Given a 
fraction, they can identify a larger fraction with a different denominator. They can 
identify the smallest among a set of one- and two-place decimals and use their 
knowledge of decimals to solve two-step problems. They can identify a two-step rule 
for a linear relationship between the first and second numbers in a set of ordered 
pairs.

Students can apply geometric knowledge of a range of two- and three-dimensional 
shapes in a variety of situations. They can estimate the length of a curved line. 
Students can use their knowledge of perimeter to solve a multi-step problem. Students 
can determine the areas of simple figures. For example, they can find the area of a 
figure composed of squares and half squares, determine the area of an isosceles 
triangle on a grid, and calculate the area of a rectangle. Students can determine the 
number of cubes that fill a given rectangular box. 

Students can organize, interpret, and represent data to solve two-step problems. They 
can draw a conclusion from data in a table and justify their conclusion.

625

Exhibit 2.15:  Description of the TIMSS 2011 Advanced International Benchmark (625)
of Mathematics Achievement
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Eighth Grade Results for the TIMSS International 
Benchmarks in Mathematics

Eighth Grade Achievement at the TIMSS 2011 International 
Benchmarks of Mathematics Achievement
Exhibit 2.18 provides an overview of eighth grade achievement at the 
TIMSS 2011 International Benchmarks. The next sections of the chapter contain 
detailed descriptions of each level accompanied with example items. The top and 
bottom of the scale differentiates between those advanced eighth grade students 
who have a solid foundation across the TIMSS mathematics topics including 
algebra, compared to those at the low end with mathematics understanding in 
closer alignment to the TIMSS fourth grade topics. 

Students at the Advanced International Benchmark can reason with 
information and make generalizations. In number, they can solve a variety 
of fraction, percent, and proportion problems, and in algebra they can solve 
problems involving equations, formulas, and functions. They also can reason 
with geometric figures and data from several sources to solve multi-step 
problems. In contrast, students at the Low International Benchmark have some 
knowledge of whole number and decimals, operations, and basic graphs.

Eighth Grade Achievement at the TIMSS 2011 International 
Benchmarks of Mathematics Achievement
Exhibit 2.19 presents the percentage of students reaching each TIMSS 2011 
International Benchmark. The results are presented in descending order 
according to the percentage of students reaching the Advanced International 
Benchmark, first for countries that tested eighth-grade students, and then for 
ninth-grade students and benchmarking participants on the following page. 
The percentage of students reaching the Advanced Benchmark is indicated in 
the bar graph with a black dot. Because students who reached the Advanced 
Benchmark also reached the other benchmarks, the percentages shown in the 
graphic and in the data columns to the right are cumulative. 

At the eighth grade, clearly the East Asian countries, particularly, Chinese 
Taipei, Singapore, and Korea, are pulling away from the rest of the world in 
mathematics achievement by a considerable margin.

Capitalizing on the head start demonstrated by their fourth grade students, 
the five East Asian countries had the largest percentages of eighth grade students 
reaching the Advanced International Benchmark. Very impressively, Chinese 
Taipei, Singapore, and Korea had nearly half their students (47–49%) reach 
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Exhibit 2.18:  TIMSS 2011 International Benchmarks of Mathematics Achievement

Advanced International Benchmark

Students can reason with information, draw conclusions, make generalizations, 
and solve linear equations. Students can solve a variety of fraction, proportion, and 
percent problems and justify their conclusions. Students can express generalizations 
algebraically and model situations. They can solve a variety of problems involving 
equations, formulas, and functions. Students can reason with geometric figures to 
solve problems. Students can reason with data from several sources or unfamiliar 
representations to solve multi-step problems.

625

High International Benchmark

Students can apply their understanding and knowledge in a variety of relatively 
complex situations. Students can use information from several sources to solve 
problems involving different types of numbers and operations. Students can relate 
fractions, decimals, and percents to each other. Students at this level show basic 
procedural knowledge related to algebraic expressions. They can use properties of 
lines, angles, triangles, rectangles, and rectangular prisms to solve problems. They can 
analyze data in a variety of graphs.

550

Intermediate International Benchmark

Students can apply basic mathematical knowledge in a variety of situations. Students 
can solve problems involving decimals, fractions, proportions, and percentages. They 
understand simple algebraic relationships. Students can relate a two-dimensional 
drawing to a three-dimensional object. They can read, interpret, and construct graphs 
and tables. They recognize basic notions of likelihood.

475

Low International Benchmark

Students have some knowledge of whole numbers and decimals, operations, and 
basic graphs.

400
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