Chapter 2

Performance at the TIMSS 2011
Infernational Benchmarks

The five East Asian countries had the largest percentages of fourth grade students
(30-43%) reach the TIMSS 2011 Advanced International Benchmark. Building
on this head start, these five countries pulled away from the rest of the world by
a considerable margin at the eighth grade, with by far the largest percentages
of students reaching this benchmark—nearly half (47-49%) in Chinese Taipei,
Singapore, and Korea.

Remarkably, nine countries raised achievement across their entire fourth

grade student distribution, from low to high performers, improving across all

four international benchmarks over the past decade; only one declined across all
four benchmarks. At the eighth grade, only three countries showed improvement

across all benchmarks, and three had declines.
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The TIMSS achievement scale summarizes student performance on test items
designed to measure breadth of content in number, algebra, geometry, and data
as well as a range of cognitive processes within the knowing, applying, and
reasoning domains. TIMSS reports achievement at four points along the scale
as international benchmarks: Advanced International Benchmark (625), High
International Benchmark (550), Intermediate International Benchmark (475),
and Low International Benchmark (400).

This chapter presents the mathematics results at the TIMSS 2011
International Benchmarks. To interpret achievement at the benchmarks, the
TIMSS & PIRLS International Study Center worked with the TIMSS 2011
Science and Mathematics Item Review Committee (SMIRC) to conduct a
detailed scale anchoring analysis to describe mathematics achievement at the
benchmarks. The chapter contains those descriptions along with a number of
example items together with results, to illustrate performance at the benchmarks.

TIMSS 2011 Mathematics Framework
The items used in TIMSS 2011 were selected and developed based on the
TIMSS 2011 Mathematics Framework contained in the TIMSS 2011 Assessment
Frameworks. The mathematics assessments at the fourth and eighth grade each
were organized around two dimensions: a content dimension specifying the
subject matter or content domains to be assessed, and a cognitive dimension
specifying the thinking processes that students are likely to use as they engage
with the content. As illustrated below, the fourth grade has three content
domains: number, geometric shapes and measures, and data display. Number
received 50 percent of the assessment emphasis, geometric shapes and
measures 35 percent, and data display 15 percent. At the eighth grade, there
are four content domains: number, algebra, geometry, and data and chance.
Number and algebra each received 30 percent of the assessment emphasis,
while geometry and data and chance

Fourth Grade Content Domains

Number

35% Geometric Shapes and Measures

Data Display

Eighth Grade Content Domains each received 20 percent. The same

three cognitive domains—knowing,

Number
30% Algebra applying, and reasoning—were used
Geometry at both fourth and eighth grades,
20% Data and Chance

although there was somewhat less

Fourth Grade Cognitive Domains

Knowing

40% Applying

Reasoning
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Eighth Grade Cognitive Domains emphasis on knowing at the eighth

Knowing grade and slightly more emphasis on
40% Applying reasoning.
Reasoning
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Exhibit 2.1: TIMSS 2011 International Benchmarks of Mathematics Achievement :
Mathematics [zt

@ Advanced International Benchmark

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.

(O High International Benchmark

Students can apply their knowledge and undersfanding fo 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 fo solve problems.They can
use information in pictographs and tally charts to complete bar graphs.

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

@® Intermediate International Benchmark

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 inferpret bar graphs, pictographs, and
tables to solve simple problems.

@ Low International Benchmark

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.
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Fourth Grade Results for the TIMSS 2011
International Benchmarks in Mathematics

Fourth Grade TIMSS 2011 International
Benchmarks of Mathematics Achievement

Exhibit 2.1 summarizes what fourth grade students scoring at the TIMSS
International Benchmarks typically know and can do in mathematics. Detailed
descriptions of each benchmark level are presented together with example items
in subsequent sections of the chapter.

There was substantial variation in performance between students achieving
at the high end of the scale and the low end of the scale. At the fourth grade,
students at the Advanced International Benchmark applied their understanding
and knowledge in a variety of relatively complex situations and were able to
explain their reasoning. They could solve a variety of multi-step word problems,
and showed an increasing understanding of fractions and decimals. Also,
they applied geometric knowledge in a range of situations and could draw a
conclusion from a table. Students at the High International Benchmark could
solve word problems involving operations with whole numbers, and were able to
interpret and use data in tables and graphs to solve problems. At the Intermediate
International Benchmark students demonstrated an understanding of whole
numbers, they could visualize three-dimensional shapes from two-dimensional
representations, and they could interpret a variety of graphs. Students at the
Low International Benchmark were able to add and subtract whole numbers,
recognize some geometric shapes, and read simple graphs and tables.

Fourth Grade Achievement at the TIMSS 2011 International
Benchmarks of Mathematics Achievement

Exhibit 2.2 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 fourth grade students, followed by
those who tested sixth grade students and benchmarking participants on the
second 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
illustrated in the graphic and shown in the columns to the right are cumulative.

The five East Asian countries had the largest percentages of students
reaching the Advanced International Benchmark. Singapore had 43 percent
of their students reach the Advanced International Benchmark, followed by
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Korea (39%), Hong Kong SAR (37%), Chinese Taipei (34%), and Japan (30%).
Northern Ireland was next with 24 percent, then England, 18 percent, followed
by a group of eight countries with 10 to 13 percent.

Exhibit 2.2 also provides useful information about the distribution of
achievement in each country. For example, even though the Netherlands had
fewer students (5%) reaching the advanced level than did the top-performing
Asian countries, it had just as many fourth grade students reaching the low
level (99%).

As a point of reference, Exhibit 2.2 provides the median at the fourth
grade for each of the benchmarks at the bottom of each of the four right
hand columns. By definition, half of the countries will have a percentage in
the column above the median and half will be below the median. The median
percentages of students reaching the International Benchmarks were as follows:
Advanced-4 percent, High-28 percent, and Intermediate-69 percent. Many
countries are able to educate almost all of their fourth grade students to a basic
level of mathematics achievement, as evidenced by a median percentage for the
Low International Benchmark of 90 percent.

Fourth Grade Trends in Performance at the TIMSS 2011 International
Benchmarks of Mathematics Achievement

Exhibit 2.3 shows the changes in percentages of fourth grade students reaching
the benchmarks for countries and benchmarking participants that also
participated in TIMSS 1995, 2003, and/or 2007. An up arrow indicates that
the percentage of students reaching a benchmark is higher in 2011 than the
past cycle, and a down arrow indicates that the percentage is lower in 2011.
The patterns in this exhibit generally mirror the trends in average achievement
discussed in Chapter 1, and can provide further information about countries’
improvement or decline over time.

In general, there were more improvements across the International
Benchmarks in 2011 than there were declines. Remarkably, a number of
countries have improved since 1995 at all four benchmarks, including Korea
(with a ceiling effect at the Low Benchmark), Hong Kong SAR, Japan, England,
the United States, Australia, Portugal, Slovenia, and Iran. Singapore and Norway
had gains at all except the Advanced Benchmark, and New Zealand improved
at the two lower levels.

The Czech Republic was the only country to show declines at all four
levels since 1995, although it showed signs of recovery with improvement at
all four levels since 2007. Austria declined at all except the low level, and the
Netherlands declined at the two top levels.
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Exhibit 2.2: Performance at the International Benchmarks of TIMSS 2011 4th

Mathematics Achievement Mathematics <28
© Advanced Ad d High Int: diat L é
. . vance i ntermediate ow o
Country Percentages,Of SAIEBL e O Hiigh . Benchmark Benchgmark Benchmark Benchmark =
International Benchmarks ® Intermediate (625) (550) (475) (400) '7>
O Low E

2 Singapore ° o oo 1300 78 (1.4) 94(0.7) 902 %
Korea, Rep. of [ ) O @0  39(13) 80 (0.8) 97 (0.4) 100 (0.1) §

2 Hong Kong SAR L J O 0 37(1.8) 80 (1.6) 96 (1.0) 99 (0.5) 2
Chinese Taipei ® O @O 34(1.2) 74 (1.1) 93 (0.6) 99 (0.2) g
Japan ® e} O 30 (1.0) 70 (1.0) 93 (0.5) 99 (0.2) é

t Northern Ireland ® O ® O 24 (1.3) 59 (1.4) 85(1.2) 96 (0.5) g
England ° o ° o 18 (1.3) 49 (17) 78 (14) 93(07) =
Russian Federation [ ] O [ ) O 13 (1.4) 47 (2.0) 82 (1.4) 97 (0.6) ‘_g"

2 United States @ O L 2 0] 13 (0.8) 47 (1.1) 81(0.8) 96 (0.3) E
Finland ® o} ® e} 12 (0.8) 49 (1.3) 85 (1.2) 98 (0.4) g

12 Lithuania ® O ® ¢) 10 (0.8) 43 (1.5) 79 (1.2) 96 (0.6) <
Belgium (Flemish) ® O ® o} 10 (0.8) 50 (1.3) 89 (0.8) 99 (0.2) g
Australia ° o ® o 10 (0.9) 35 (1.4) 70 (1.4) 9010 £

2 Denmark ® O @ e} 10 (1.0) 44 (1.5) 82 (1.1) 97 (0.6) &
Hungary @ O @ Q 10 (0.8) 37(1.4) 70 (1.5) 90 (1.0) ‘g

2 Serbia ® O ® o) 9(0.8) 36 (1.5) 70 (1.4) 90 (1.0) 3
Ireland ® O ® o) 9(0.9) 41 (1.6) 77 (1.4) 94 (0.6) .
Portugal ] O L o 8(1.2) 40 (1.9) 80 (1.7) 97 (0.6)

2 Kazakhstan ® e} ® o) 7(1.0) 29 (2.0) 62 (2.4) 88 (1.2)
Romania ® O ® O 7(0.6) 28 (1.7) 57 (22) 79 (1.9)
Slovak Republic [ O ® O 5(0.7) 30 (1.7) 69 (1.6) 90 (1.2)
Germany ® O ) o] 5(0.5) 37 (1.4) 81(1.3) 97 (0.6)

2 Azerbaijan [ ] O [ ] o] 5(1.0) 21(23) 46 (2.3) 72 (1.9)

Italy ® O ® ') 5(0.6) 28 (1.4) 69 (1.3) 93 (0.8)

t Netherlands ® O ® O 5(0.6) 44 (1.5) 88 (0.8) 99(0.2)
Czech Republic ® O [ O 4(0.5) 30 (1.5) 72 (13) 93 (0.8)
Turkey L O L 2 19} 4(0.5) 21(1.4) 51(1.7) 77 (1.5)
Slovenia ® O ® ) 4(0.5) 31(1.4) 72 (1.4) 94 (0.6)

New Zealand ® O ® o 4(0.5) 23 (1.1) 58 (1.3) 85 (0.8)
Malta ° o) ® o) 4(0.3) 25 (0.9) 63 (0.8) 88 (0.6)
Sweden ® e ® ) 3(0.4) 25(1.2) 69 (1.4) 93 (0.7)
Austria ® 0 ® O 2(0.3) 26 (1.5) 70 (1.9) 95(0.8)

¥ Norway L O L 2 ©) 2(0.4) 21(1.6) 63 (1.8) 91 (1.0)
United Arab Emirates [ ] O ® o 2(0.2) 12 (0.5) 35(0.8) 64 (1.0)
Armenia @ O L 2 O 2(0.4) 14 (1.0) 41(1.7) 72 (1.4)

2 Qatar @®—O @ 19} 2(0.4) 10 (0.9) 29 (1.4) 55 (1.6)

1 Georgia L O L 2 O 2(0.5) 12 (1.0) 41(1.7) 72 (1.7)

Chile ® O ® o} 2(03) 14 (0.7) 44 (1.1) 77 (1.2)
Saudi Arabia O L 19} 2(0.7) 7(13) 24 (1.9) 55 (1.8)
Poland ® O ® o) 2(0.3) 17 (1.1) 56 (1.3) 87 (0.9)

2 Croatia ® O ® o) 2(0.3) 19 (1.0) 60 (1.2) 90 (0.9)
Bahrain [} O @ O 1(0.3) 10 (0.9) 34 (1.4) 67 (1.4)
Spain [ J O @ ©) 1(0.3) 17 (1.1) 56 (1.9) 87 (1.3)
Thailand ® O ® e} 1(03) 12 (1.4) 43 (23) 77 (2.1)

Iran, Islamic Rep. of o—O ® o 1(0.2) 9(0.8) 33 (1.4) 64 (1.5)

¥ Oman @O ® e} 1(0.1) 5(0.3) 20 (0.8) 46 (1.2)
X Morocco «O—® o 0(0.2) 2(0.7) 10(1.2) 26 (1.5)
1K Kuwait O—e ') 0(0.1) 1(03) 9(0.7) 30 (1.3)

X Yemen o—0 0(0.0) 0(0.2) 2(0.5) 9(1.0)

¥ Tunisia ©O—@ O 0(0.0) 2(0.3) 11 (1.0) 35 (1.8)

° o ® . ¢ | 28 | 6 ]| %0 |
T T T T 1
0 25 50 75 100

X Average achievement not reliably measured because the percentage of students with achievement too low for estimation exceeds 25%.

Y Reservations about reliability of average achievement because the percentage of students with achievement too low for estimation is less than 25% but exceeds 15%.
See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes t, , and ¥.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 2.2: Performance at the International Benchmarks of TIMSS 2011 4

Mathematics Achievement (Continued) Mathematics (<28
@ Advanced ; J . ’
. n Advance Hig| Intermediate Low
Country Percentages.of Students Reaching © High . Benchmark Benchmark Benchmark Benchmark
International Benchmarks @ Intermediate (625) (550) @75) (400)
O Low

Sixth Grade Participants

Botswana ®—O ° e} 0(0.1) 7(1.0) 29 (1.7) 60 (1.6)
¥ Honduras { Jo) ® o} 0(0.1) 3(0.8) 17 (2.1) 49 (2.5)
X Yemen O———0 0(0.0) 1(0.3) 9(1.0) 31(2.1)
Benchmarking Participants
12 North Carolina, US ) [ ] @] 16 (1.8) 54 (2.6) 86 (1.7) 98 (0.6)
13 Florida, US ® ® o} 14 (13) 47 (1.7) 83(1.2) 97 (0.4)
Ontario, Canada e ) @] 7(0.8) 34 (1.7) 73 (1.6) 94 (0.7)
Quebec, Canada e ) o} 6 (0.8) 40 (1.7) 83(1.2) 99 (0.2)
Dubai, UAE —@ L 1) 5(0.5) 22 (0.8) 50 (0.8) 75(0.9)
2 Alberta, Canada X J L) o 3(0.5) 25 (1.6) 70 (1.4) 94 (0.9)
Abu Dhabi, UAE ® O d o 1(0.4) 8 (1.1) 29 (2.0) 58 (2.0)
I T T T 1
0 25 50 75 100
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Exhibit 2.3: Trends in Percentages of Students Reaching the International TIMSS 2011
Benchmarks of Mathematics Achievement Mathematics [€28

Singapore 0 O
Hong Kong SAR 37 40 22 0 17 © 80 81 67 © 5% ©
Japan 30 PERNA) 21 © 2 0 70 61 © 60 © 61 ©

Russian Federation

13 16 1 47 48 4
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Lithuania
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SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Germany

Sweden

N 2 2 (o) 2 2 (o) 0O 6 ©
orway 1 1 15 1 1

A ________
eorgia

¥ Tunisia

Benchmarking Participants

Ontario, Canada 7 4 O 5 4 0O 34 29 O 29 2 O

__o____o__
5 2 22 12

[N T I N N N SR S N R

© 2011 percent significantly higher

Dubai, UAE

® 2011 percent significantly lower

Y Reservations about reliability of average achievement because the percentage of students with achievement too low for estimation does not exceed 25% but
exceeds 15%. Such annotations in exhibits with trend data began in 2011, so data from assessments prior to 2011 are not annotated for reservations.
An empty cell indicates a country did not participate in that year’s assessment.
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Exhibit 2.3: Trends in Percentages of Students Reaching the International TIMSS 2011
Benchmarks of Mathematics Achievement (Continued) Mathematics €28

Singapore 9% O
_S________
Hong Kong SAR 94 97 ©

I N N I N N N = N N N I I B
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Russian Federation

Hungary

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011
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Netherlands
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; ________
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—————————
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¥ Tunisia

Benchmarking Participants

Ontario, Canada

© 2011 percent significantly higher

Dubai, UAE

@ 2011 percent significantly lower
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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

TIMSS & PIRLS
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Exhibit 2.4: Description of the TIMSS 2011 Low International Benchmark (400) TIMSS 2011 4
of Mathematics Achievement Mathematics (€2

@ 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.

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011
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Exhibit 2.5: Low International Benchmark - Example Item 1

Content Domain: Number

Cognitive Domain: Applying

Description: Solves a word problem involving addition of three-digit whole

numbers

TIMSS 2011 IS
Mathematics [

There are 218 passengers and 191 crew members on a ship.
How many people are on the ship altogether?

Answer:

4019

The answer shown illustrates the type of student response that was given 1 of 1 points.

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Percent
Country Full Credit
2 Singapore 9308 ©
Korea, Rep. of 23(12) ©
Japan 91(1.1) ©
Chinese Taipei 89(16) ©
Portugal 89(1.6) ©
2 Croatia 89(1.2) ©
2 Serbia 87(1.7) ©
2 Hong Kong SAR 8(1.8) ©
Russian Federation 86(13) ©
2 United States 84(09 ©
Hungary 84(16) ©
Slovak Republic 83(1.7) ©
Italy 83(17) ©
Spain 817 O
12 Lithuania 82(19 ©
Ireland 82(18) ©
Slovenia 8122 ©
Belgium (Flemish) 81(1.8) ©
Turkey 81200 ©
t Netherlands 81(19) ©
Malta 81(1.7) ©
2 Kazakhstan 80(23) ©
t Northern Ireland 80(23) ©
Czech Republic 7924 ©
Austria 79(1.8) ©
Germany 79(15) ©
England 78(23) ©
Romania 7722 ©
Chile 77(18) ©
2 Denmark 7(17) ©
Thailand 76 (2.5)
Sweden 75 (2.2)
1 Georgia 75(2.3)
Poland 75 (2.1)

" nternational Avg, | 7303 |
Iran, Islamic Rep. of 70 (2.1)
Armenia 70 (1.8)
Australia 69 (2.2)

2 Azerbaijan 68 (2.6)
Finland 68 (26) @
¥ Norway 67 (2.7) @
Bahrain 64(24) @
United Arab Emirates 54(13) @
New Zealand 52(17) @
Tunisia 824 @
2 Qatar 48(19) @
Oman 41(16) @
Saudi Arabia 3924 @
Morocco B3R @
1 Kuwait 24(19) @
Yemen 15019 @
(o]
®

Percent Percent
Country Ful Credit Country Ful Credit
Sixth Grade Participants Benchmarking Participants
Botswana 74 (1.9) 12 North Carolina, US 88(200 ©
Honduras 67 27) @ Quebec, Canada 88 (15 ©
Yemen 34(27) @ 13 Florida, US 87200 ©
2 Alberta, Canada 76 (2.2)
Ontario, Canada 74 (2.3)
Dubai, UAE 70 (1.7)
Abu Dhabi, UAE 47(25) @

Percent significantly higher than international average

Percent significantly lower than international average

See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes 1, #, and %.
Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 2.6: Low International Benchmark - Example Item 2

Percent
Country Full Credit
Korea, Rep. of 97(0.7) ©

2 Singapore 95(0.8) ©

2 Hong Kong SAR 9%5(1.) ©
Japan 23(1.1) ©

t Northern Ireland 92(1.6) ©

t Netherlands 91 (1.5 ©
England 89(13) ©
Finland 88(1.7) ©
Germany 88(12) ©

12 Lithuania 87(19) ©
Ireland 87(15 ©
Chinese Taipei 87(18) ©
Belgium (Flemish) 86(13) ©
Australia 84(16) ©
Portugal 8420 ©

2 Denmark 84(1.7) ©
Sweden 83200 ©
Malta 83(18) ©
Hungary 83(15) ©
Russian Federation 81(16) ©
New Zealand 8122 ©
Austria 80(1.9) ©
Slovenia 80(19 ©
Thailand 78 (2.5)

2 United States 78(12) ©
Spain 78(19 ©
Slovak Republic 707 ©
Czech Republic 77 (2.4)
Italy 77 (2.1)
Bahrain 75 (2.1)

2 Croatia 74 (2.3)

* Norway 74 (2.5)

[ nvemational Ava. | 7303)
Turkey 73 (2.1)

2 Kazakhstan 73 (2.7)
Poland 73 (2.0)

2 Qatar 70 (2.0)
Chile 6921 @
United Arab Emirates 68(13) @

2 Serbia 67 (23) @
Romania 62(27) @
Saudi Arabia 60 24) @
Oman 57(16) @

1 Georgia 56(27) @

T Kuwait 55(18) @
Iran, Islamic Rep. of 54(20) @

2 Azerbaijan 47(27) @
Armenia 41024 @
Tunisia 24020 @
Morocco 23(18) @
Yemen 13(1.6) @

(o]
®

Content Domain: Data Display
Cognitive Domain: Applying

Description: Completes a bar graph from data in a table

TIMSS 2011 i3
Mathematics [

Darin asked his friends to name their favorite color. He collected the information

in the table shown below.

Favorite Color Number of Friends
Red | 4
Green ' 2
| Blue 6
Yellow 7

Then Darin started to draw a graph to show the information. Complete
Darin’s graph.

Favorite Color
10 — - - - —

Number of Friends
()}
|
|
|
\\\\
\

NN
N

2 B %
N
0 Pd
Red Green Yellow

Color

The answer shown illustrates the type of student response that was given 1 of 1 points.

Country Percent Country Percent
Full Credit Full Credit
Sixth Grade Participants Benchmarking Participants
Botswana 6220 @ Quebec, Canada 89 (16) ©
Honduras 40 (33) @ Ontario, Canada 87(15) ©
Yemen 3129) @ 12 North Carolina, US 82(22) ©
2 Alberta, Canada 81200 ©
13 Florida, US 80(23) ©
Dubai, UAE 75 (1.7)

Abu Dhabi, UAE 62(25) @

Percent significantly higher than international average

Percent significantly lower than international average

See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes t, ¥, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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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) TIMSS 2011 4th
of Mathematics Achievement Mathematics (<28

@® Intermediate

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
fables 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.

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Students can interpret information in bar graphs, pictographs, and tables to solve
simple problems.They can read and inferpret different representations of the same
data. For example, they can match data in pie charts and tables to bar graphs.
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Exhibit 2.8: Intermediate International Benchmark - Example Item 3

TIMSS 2011
Mathematics [€28

Content Domain: Number é
Country Ez:::tt Cognitive Domain: Applying é
Description: Solves a word problem involving addition of decimals (one place) ‘E
Korea, Rep. of 97 (0.7) © g
Japan 9509 © §
? Singapore 9%2(11) © Duncan first traveled 4.8 km in a car and then he traveled 1.5 km in a bus. %
Chinese Taipei 92(1.1) © =
Finland %(17) O How far did Duncan travel? g
Belgium (Flemish) 86(14) © 5
Portugal 8422 O @ 63km '_g"
Germany 76(1.7) © 5.8 km B
Ireland 7500 © © >5.13km 2
t Northern Ireland 74(2.6) © s
12 Lithuania 7422 © ©( 495km |-
England 74(24) © ‘E
2 United States 74(18) © i
2 Hong Kong SAR 74(19 © §
t Netherlands 73(19) © <
2 Denmark 73200 ©
Austria 72122) ©
Italy 69 (21) ©
Malta 67(19 ©
Russian Federation 67(19 ©
Sweden 6523 ©
Chile 64(1.7) ©
2 Kazakhstan 63 (2.7)
2 Azerbaijan 62 (2.7)
Australia 62 (2.2)
Hungary 61 (2.4)
[ invemational Ava. | 6003)
Slovak Republlc 60 (2.5)
Poland 59 (2.3)
Czech Republic 59 (2.6)
¥ Norway 59 (3.2)
Spain 58 (2.6)
Romania 57 (2.7)
Turkey 56(1.9) @
Slovenia 5423) @
2 Serbia 54(20) @
2 Croatia 5422 @ Country Ezrrcr:rcltt Country '::er:::tt
New Zealand 18(23) @
! Georgia 48024 @ Sixth Grade Participants Benchmarking Participants
Bahrain 4024 @ Botswana 62 (2.3) 12 North Carolina, US 80(2.8) ©
Thailand 4(18) @ Honduras 46 (3.1) @ 13 Florida, US 7225 ©
2 Qatar 226 @ Yemen 27(21) @ Quebec, Canada 69 (26) ©
Armenia 1122 @ 2 Alberta, Canada 61 (2.1)
United Arab Emirates 4112 @ Ontario, Canada 57 (2.2)
Saudi Arabia 3025 @ Dubai, UAE 55(15) @
Morocco 3022 @ Abu Dhabi, UAE 3421) @
Oman 29Q21) @
Iran, Islamic Rep. of 29(19) @
Tunisia 28022 @
Yemen 19(1.8) @
T Kuwait 19(1.8) @
©  Percentsignificantly higher than international average
@  Percent significantly lower than international average

See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes t, ¥, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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TIMSS 2011 7D

Exhibit 2.9: Intermediate International Benchmark - Example Item 4 :
Mathematics k2B

Content Domain: Geometric Shapes and Measures

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Country Ezrrz:tt Cognitive Domain: Applying
Description: Determines the number of cubes in a stack with some hidden
Chinese Taipei 95(08) ©
Belgium (Flemish) 2(12) ©
t Netherlands 2(15 ©
Korea, Rep. of 85(13) ©
Germany 85(1.6) ©
Japan 84 (15 ©
Portugal 84(18) ©
Finland 8120 ©
2 Hong Kong SAR 80(1.7) ©
12 Lithuania 78(19) ©
2 Singapore 78(14) ©
2 Denmark 77(19) ©
Czech Republic 742 ©
SR 74019 O Ann stacks these boxes in the corner of the room. All the boxes are the same size.
£ Norway 74025 © How many boxes does she use?
Australia 7422 ©
Austria 7425 © @ 2
t Northern Ireland 72121) © 19
Slovenia 70(19 © @ i
Hungary 70019 ©
2 Serbia 0025 © ® 13
2 United States 69(13) ©
Russian Federation 68(2.1) ©
England 67 (2.5)
Ireland 66 (2.3)
Slovak Republic 66 (2.2)
New Zealand 63 (2.0)
Poland 63 (2.4)
" internationalAvg. | 6103)
2 Croatia 62 (2.3)
Chile 59 (1.9)
Romania 5726 @
2 Kazakhstan 5724 @
Malta 57(24) @
Spain 55(25) @
Thailand 5325 @
Italy 5223) ® Country EZ:i::tt Country '::er:::tt
1 Georgia 5122 @
Bahrain 50 (23) @ Sixth Grade Participants Benchmarking Participants
Armenia 47024 @ Botswana 53019 @ Quebec, Canada 77019 ©
2 Azerbaijan 46(28) @ Yemen 39(18) @ 2 Alberta, Canada 72(23) ©
Turkey 45(18) @ Honduras 3832 @ Ontario, Canada 70(23) ©
Iran, Islamic Rep. of 4020 @ 13 Florida, US 68 (2.9)
Saudi Arabia 329 @ 12 North Carolina, US 68 (3.0)
United Arab Emirates 1013 @ Abu Dhabi, UAE 45(26) @
2 Qatar 3824 @ Dubai, UAE 53014 @
Oman 33(1.7) @
Tunisia 3222 @
Morocco 3122 @
1 Kuwait 31200 @
Yemen 3122 @

©  Percentsignificantly higher than international average
@  Percent significantly lower than international average

See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes t, ¥, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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TIMSS 2011

Exhibit 2.10: Intermediate International Benchmark - Example Item 5 :
Mathematics (2

Content Domain: Data Display é
oI Ei:::tt Cognitive Domain: Reasoning %
Description: Identifies the bar graph that matches the information shown in a 3
pie chart g
Korea, Rep. of %509 © 3
Japan 92(1.1) © %
? Singapore 8010 © Mr. Johnson asked the students in his school about their favorite subject. é
2 Hong Kong SAR 88 (15 © £
Chinese Taipei §7(14) O This pie chart shows how many students liked each of 5 subjects. g
Russian Federation 8(1.7) © Favorite Subject Té
Finland 8021 O sic §
2 United States 8(1.1) O £
Math -
Germany 83(18) © Gym 2
Portugal 82(19 © E
Slovenia 82200 © 2
2 Denmark 81(16) © é
Australia 81(19 © History §
Italy 81(1.9) © Science s
t Netherlands 80200 ©
Austria 79019 © Which graph shows the same information as the pie chart?
t Northern Ireland 78(22) ©
Slovak Republic 78(1.9) © 0 02
2 30 230 \ N O
12 Lithuania 7724 O -§ 25 25 ) B\ {
Belgium (Flemish) 76 (24) © o g 20 %zo AN O
England 76 20) © 3 15 510 r
Hungar: 76 (21) © £ £ 4 N
o ANl BT
2 Kazakhstan 76(23) © 0 0
Chile 75 (1.8) o Math Science History Gym  Music Math Science History Gym  Music
Turkey 75(14) ©
Spain 7520 © n s
Ireland 75 (2.1) % 22 N A gig . N7
New Zealand 73 (1.9) @ 3 20 \ @ 320
Poland 72(27) 2 15 os
Czech Republic 72 (2.1) g 10 H § 10 H H H
¥ Norway 72 (2.8) = (5) |_| = Z I:l
Sweden 71 2 2) Math Science History Gym  Music Math Science History Gym  Music
[ ntemational Ava. | 7103)
Romania 71 (2.6)
Bahrain 69 (2.1)
Malta 69 (2.0)
2 Serbia 69 (2.7) Country Ezrr::tt Country :::2::
2 Croatia 66 (2.5)
Thailand 65(26) ®  Sixth Grade Participants Benchmarking Participants
United Arab Emirates 63(13) @ Botswana 6522 @ 2 Alberta, Canada 83(19) ©
2 Qatar 6127 @ Honduras 49(34) @ 12 North Carolina, US 82(27) ©
Saudi Arabia 61(27) @ Yemen 46(28) @ 13 Florida, US 81(21) ©
1 Georgia 61025 @ Ontario, Canada 80(16) ©
Iran, Islamic Rep. of 55 (26) @ Quebec, Canada 7015 ©
Oman 52(17) @ Dubai, UAE 70 (1.7)
2 Azerbaijan 52(28) @ Abu Dhabi, UAE 5924 @
T Kuwait 46022 @
Armenia 3924 @
Morocco 33(19) @
Tunisia 3222 @
Yemen 2(18) @

O  Percentsignificantly higher than international average

@  Percent significantly lower than international average

See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes 1, #, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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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) TIMSS 2011 4th

of Mathematics Achievement Mathematics (€28
O High
Summary

Students can apply their knowledge and understanding fo 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 fo solve problems. Students can extend patterns o 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 fo 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 fo find a later specified term and use two-step rules to confinue a
pattern.

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

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 fo solve problems. For
example, they can compare data from two sources to draw conclusions. They can
use information in pictographs and tally charts fo complete bar graphs.
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TIMSS 2011 7D

Exhibit 2.12: High International Benchmark - Example Item 6 Mathematics EEER

Content Domain: Number

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

oI Ei:cr::tt Cognitive Domain: Applying
Description: Solves a word problem involving addition of time and conversion
between hours and minutes
Chinese Taipei 85(15) ©
Korea, Rep. of 8(18) ©
2 Singapore 82014 © A train left Redville at 8:45 a.m. It arrived in Bedford 2 hours and 18 minutes
2 Hong Kong SAR 76(20) © later. What time did it arrive in Bedford?
t Netherlands 7322 ©
t Northern Ireland 73(23) © @ 11:15 a.m.
Japan 69 (1.8) © \
Czech Republic 6925 © N
12 Lithuania 6720 © @ ![1:03am
Poland 67 20) © @ 10:53 a.m.
Germany 651 ©
Russian Federation 65(1.8) ©
Finland 65(24) ©
Belgium (Flemish) 63(23) ©
England 63(2.6) ©
Sweden 62(22) ©
2 Serbia 60(28) ©
2 Denmark 60 (2.7) ©
Slovak Republic 58(3.00 ©
Hungary 5723 ©
2 United States 57(15 ©
* Norway 55(3.2)
Ireland 54 (3.2)
Slovenia 54 (2.1)
2 Azerbaijan 52 (3.2)
Austria 52 (24)
[ ntermatonal Avg. | 5203
Australia 51(2.4)
2 Croatia 49 (2.1)
New Zealand 49 (2.1)
Romania 48 (2.3)
Portugal 47 (2.9)
2 Kazakhstan 47 (2.9)
Turkey 46 (20) @
Italy 45023 @
Armenia 43023 @
Malta 122 @ Country Izzr;::tt Country izrr::tt
Thailand 127) @
Chile 40 (19) ®  Sixth Grade Participants Benchmarking Participants
1 Georgia 3723) @ Honduras 25Q27) @ 12 North Carolina, US 66(2.8) ©
Spain 34(21) @ Yemen 2520 @ 13 Florida, US 54 (2.9)
Tunisia 319 @ Botswana 2320 @ Quebec, Canada 54 (2.4)
Iran, Islamic Rep. of 33023 @ Ontario, Canada 53 (2.6)
United Arab Emirates 32(12) @ 2 Alberta, Canada 51 (2.5)
2 Qatar 30(1.8) @ Dubai, UAE 42019 @
Yemen 29(19 @ Abu Dhabi, UAE 300 @
Saudi Arabia 26021 @
Bahrain 2520 @
Morocco 2424) @
1 Kuwait 23(17) @
Oman 21(13) @
©  Percent significantly higher than international average
@  Percent significantly lower than international average

See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes 1, #, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 2.13: High International Benchmark - Example Item 7

TIMSS 2011

Mathematics (€28

Content Domain: Geometric Shapes and Measures

Cognitive Domain: Applying

Description: Completes a shape so that it has line symmetry and a given number

of sides

Jay has to draw a shape.

It must have 5 sides.

It must have one line of symmetry.

Jay has started to draw the shape.

Complete Jay’s shape.

The answer shown illustrates the type of student response that was given 1 of 1 points.

Percent
Country Full Credit

2 Hong Kong SAR 8420 ©
Korea, Rep. of 67 (18) ©
England 6126 ©

2 Singapore 6120 ©
Russian Federation 6127 ©

2 Denmark 57(22) ©

2 Kazakhstan 55(2.6) ©
Slovenia 55(23) ©

t Northern Ireland 53(23) ©
Portugal 5334 ©
Belgium (Flemish) 5225 ©

12 Lithuania 5224 ©

2 United States 51(1.6) ©
Italy 50 2.5 ©
Australia 5020 ©
Slovak Republic 47(21) ©
Ireland 47 (2.6)

1 Georgia 46 (2.7)
Sweden 45 (2.8)
Finland 45 (2.5)

2 Azerbaijan 45 (3.2)
Chinese Taipei 44 (2.0)
Germany 44 (2.2)
Malta 44 (2.2)
Czech Republic 43 (2.6)
Romania 42 (2.6)
Hungary 42 (2.5)

" inverational Ava. | 203
New Zealand 42 (2.1)
Armenia 41 (2.8)
Spain 41(2.7)
Iran, Islamic Rep. of 40 (2.3)
Japan 39 (1.9)
Poland 39 (1.9)

¥ Norway 38 (2.6)
Chile 38200 @
Thailand 3726 @
Bahrain 3133) @

2 Serbia 3125 @
Oman 31(1.7) @

2 Croatia 29(19 @
United Arab Emirates 29012 @

t Netherlands 2923 @
Saudi Arabia 2927 @
Austria 26021 @

2 Qatar 26023 @
Turkey 26(17) @
Morocco 2320 @
Tunisia 19(1.8) @

1 Kuwait 17(17) @
Yemen 501.) @

(o]
@

Percent Percent
Country Ful Credit Country Full Credit
Sixth Grade Participants Benchmarking Participants
Honduras %27 @ Quebec, Canada 5925 ©
Botswana 2822 @ Ontario, Canada 5225 ©
Yemen 16(1.8) @ 13 Florida, US 5034 ©
12 North Carolina, US 50(3.00 ©
2 Alberta, Canada 37 (2.5)

Dubai, UAE 36 (18) @
Abu Dhabi, UAE 26(21) @

Percent significantly higher than international average

Percent significantly lower than international average

See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes 1, #, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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TIMSS 2011 7D

Exhibit 2.14: High International Benchmark - Example Item 8 Mathematics EEER

Content Domain: Data Display

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Country Ezrrz:tt Cognitive Domain: Reasoning
Description: Solves a multi-step reasoning problem using data from a bar graph
Chinese Taipei 79019 ©
2 Hong Kong SAR 78200 ©
Korea, Rep. of 5013 © The graph shows the number of students at each grade in the Pine School.
t Netherlands 7421 © .
2 Singapore 73(18) © Pine School
Japan 7120 © 35 _“ ¢ @
Portugal 70028 © v 30°JEN N _
* Norway 67 (23) © %
Germany 67 (200 © g 'l \/
2 Denmark 66 (2.00) O u‘g 209
England 6525 O 5 P
Sweden 6424 © £ 10 -
12 Lithuania 6421) © Z 5 Y
Ireland 6425 © 0 T >
Slovenia 64(19) © 1 2 3 4 5 6
Finland 63(21) © Grade
2 United States 63(1.5) ©
Belgium (Flemish) 6222 © In the Pine School there is room in each grade for 30 students.
New Zealand 60(21) © How many more students could be in the school?
t Northern Ireland 59 (2.9)
2 Serbia 5924 © ® 20
Australia 58 (2.1) 25
Austrle? 57 (2.5) © 30
T Georgia 55(23)
[ nvemational Ava. | 5403) ®
Russian Federation 53 (2.4)
Malta 52 (2.4)
2 Croatia 51(2.1)
Poland 5125
Slovak Republic 50 (2.1)
Spain 50 (2.5)
Turkey 5020 @
Chile 5020 ®
Italy 9024 @
Romania 1827 @
2 Kazakhstan 47021 @
Hungary 47) @ Country EZ:i::tt Country '::er:::tt
Thailand 46 (2.6) @
Czech Republic 45027 @ Sixth Grade Participants Benchmarking Participants
Iran, Islamic Rep. of 418 @ Honduras 47127 @ 12 North Carolina, US 6129 ©
United Arab Emirates 1013 @ Yemen 4524) @ 2 Alberta, Canada 60(23) ©
2 Qatar 4125 @ Botswana 1022 @ Ontario, Canada 58 (2.3)
Bahrain 3924 @ 13 Florida, US 56 (2.4)
Saudi Arabia 38(23) @ Dubai, UAE 4822 @
Oman 33(1.7) @ Quebec, Canada 46(27) @
Armenia 29022 @ Abu Dhabi, UAE 3726 @
Morocco 29(18) @
Yemen 2922) @
1 Kuwait 26020 @
Tunisia 26(19 @

2 Azerbaijan --

O  Percentsignificantly higher than international average
®  Percent significantly lower than international average

See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes t, ¥, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
A dash (-) indicates comparable data not available.
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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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Exhibit 2.15: Description of the TIMSS 2011 Advanced International Benchmark (625) TIMSS 2011 4th
of Mathematics Achievement Mathematics (=B

@® Advanced

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 fable 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 o 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.

SOURCE: IEA's Trends in International Mathematics and Science Study — TIMSS 2011

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 fo 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
friangle 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.
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TIMSS 2011 7D

Exhibit 2.16: Advanced International Benchmark - Example Item 9 .
P Mathematics (€28

Content Domain: Number g
Country Fzﬁr(cre:dtit Cognitive Domain: Reasoning é
Description: Solves a multi-step numerical reasoning problem g
2 Hong Kong SAR 59022 © g
Japan 56(2.2) © §
Korea, Rep. of 52(20) © In a soccer tournament, teams get: g
2 Singapore 52(1.9) © ) ) g
Chinese Taipei 48(21) © 3 p0¥nts fora win ;E‘;
England 703 © L point for a tie E
0 points for a loss =
t Northern Ireland 45027 © S
2 Serbia 504 O Zedland has 11 points. %
Czech Republic 127 o What is the smallest number of games Zedland could have played? £
2 Denmark 40021 © £
Portugal 40 (24) © 5 g
Ireland 39023 © Mnswer & T b
12 Lithuania 37260 © s
Sweden 3626 © =
t Netherlands 36023 O 2
Finland 3522 ©
2 United States 34(15) ©
Slovak Republic 34(22) ©
Australia 31(19) ©
Germany 29 (1.9)
Russian Federation 28 (2.0)
" ntemational fva. | 703
2 Azerbaijan 26 (2.7)
New Zealand 26 (1.8)
Romania 26 (2.5)
Turkey 26 (1.6)
Hungary 26 (1.7)
Belgium (Flemish) 25 (1.8)
2 Kazakhstan 25 (2.3)
2 Croatia 25 (2.1)
Armenia 25 (2.5)
Italy 23(2.2)
Poland 2(17) @
Spain 21(18) @ The answer shown illustrates the type of student response that was given 1 of 1 points.
Malta 21(16) @
slovenia T Percent Percent
Thailand 2021) @ Country Full Credit Country Full Credit
* Norway 1920 @
Austria 17(16) @ Sixth Grade Participants Benchmarking Participants
Chile 16 (15 @ Honduras 1019 @ 12 North Carolina, US 3932 ©
1 Georgia 1422 @ Yemen 9(1.6) @ Ontario, Canada 36 (25) ©
Saudi Arabia BRI @ Botswana 7014 @ 13 Florida, US 353.1) ©
Morocco 1315 @ 2 Alberta, Canada 3523 ©
United Arab Emirates 12(08) @ Quebec, Canada 26 (2.7)
Bahrain 1106 @ Dubai, UAE 14(1.1) @
Iran, Islamic Rep. of 9(1.0) @ Abu Dhabi, UAE 1017 @
2 Qatar 8(1.7) @
Oman 508 @
Tunisia 407) @
Yemen 3(07) @
T Kuwait 2060 @
©  Percent significantly higher than international average
®  Percent significantly lower than international average

See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes 1, #, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 2.17: Advanced International Benchmark - Example Item 10

Content Domain: Geometric Shapes and Measures

TIMSS 2011
Mathematics (€28

Percent Cognitive Domain: Knowing
Country Full Credit
Description: Given the pictures of two common solids, classifies four statements
as true or false
Portugal 70021 ©
Austria 67 24) ©
t Northern Ireland 58(2.6) © Figure A Figure B
England 58(24) ©
2 Hong Kong SAR 5723 © X
Chinese Taipei 5324 © \
Japan 5320 © |
2 United States 50(14) © ) ______ L
2 Denmark 47200 © ~
Australia 45(2) © ‘
Ireland 45026 ©
Germany 405 © Here are some statements about Figure A and Figure B. Putan X to show
Korea, Rep. of 401 0 whether each statement is true or false.
Lz i (S Statement | True | False |
Hungary 4220 O ———— —— — -
Belgium (Flemish) 223 © A and B both have a square face. X
Poland 201 0 7 TaN RN
Chile nEy o ' -
2 Singapore ne) o A and B both have the same number of faces. : X [
Malta 4022 © A\l T )
Slovenia 3923 O All the angles in A are right angles. x | |
2 Croatia 35(19) Q\ s e .
! 2 Lithuania 34 (2.5) B has more edges than A. x
Finland 3327) N\ O\ a) |
_ Avg .- ( ) - Some of the edges in B are curved. | X
Romania 32 (2.8) B N \\ -
2 Serbia 28(21) @
2 Qatar 2720 @
2 Kazakhstan 27(26) @
Spain 26024 @
United Arab Emirates 26(12) @
¥ Norway 2627 ®
Oman 26(15) @ The answer shown illustrates the type of student response that was given 2 of 2 points.
Russian Federation 2(18) @
sweden 009 @ Percent Percent
t Netherlands 2020 @ Country Full Credit Country Full Credit
1 Kuwait 20(19) @
Slovak Republic 19(1.7) ®  Sixth Grade Participants Benchmarking Participants
Czech Republic 18(19) @ Botswana 19(17) @ Quebec, Canada 5725 ©
Armenia 16 (19 @ Honduras 12(1.6) @ Ontario, Canada 46 (2.1) ©
Iran, Islamic Rep. of 15(12) @ Yemen 50100 @ 12 North Carolina, US 46032 ©
1 Georgia 15(17) @ 13 Florida, US 4(27) ©
Bahrain 13(18) @ Dubai, UAE 29 (1.7)
Tunisia 1n(15 @ 2 Alberta, Canada 29 (2.1)
Saudi Arabia nQ15 @ Abu Dhabi, UAE 220 @
2 Azerbaijan 6(12) ®
Thailand 6(13) @
Turkey 4(11) @
Yemen 105 @
Morocco -

©  Percentssignificantly higher than international average

@  Percent significantly lower than international average

See Appendix C.2 for target population coverage notes 1, 2, and 3. See Appendix C.8 for sampling guidelines and sampling participation notes 1, #, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
A dash (-) indicates comparable data not available.

. TIMSS & PIRLS
, International Study Center

Lynch School of Education, Boston College

PERFORMANCE AT THE TIMSS 2011 INTERNATIONAL BENCHMARKS
CHAPTER 2

111

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011



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

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
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TIMSS 2011 %

Exhibit 2.18: TIMSS 2011 International Benchmarks of Mathematics Achievement ;
Mathematics [zt

@ 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.

(O 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 fo algebraic expressions.They can use properties of
lines, angles, friangles, rectangles, and rectangular prisms fo solve problems.They can
analyze data in a variety of graphs.

SOURCE: |EAs Trends in International Mathematics and Science Study - TIMSS 2011

@ 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.

@ Low International Benchmark

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

International Study Center
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Exhibit 2.19: Performance at the International Benchmarks of TIMSS 2011

Mathematics Achievement Mathematics 228

@ Advanced Ad d High Int diat L é

. A vance: | ntermediate ow wn

Country Per(entages,()f AL L O High . Benchmark Bencl?mark Benchmark Benchmark =

International Benchmarks ® Intermediate (625) (550) 475) (400) '7>

O Low 3

Chinese Taipei ° o e o 49 (1.5) 73 (1.0 88 (0.7) %04 %

2 Singapore ) O —O 48 (2.0) 78 (1.8) 92 (1.1) 99 (0.3) g

Korea, Rep. of ® O ®—O 47 (1.6) 77 (0.9) 93 (0.6) 99 (0.2) 2

Hong Kong SAR ° o oo 34 (2.0) 71017 89 (1.4) 9708 ¢

Japan ) O L o) 27 (1.3) 61(1.3) 87 (0.7) 97 (0.3) é

2 Russian Federation Y O ® o) 14(1.2) 47 (2.0) 78 (1.4) 95 (0.7) g

3 Israel ® o ° o 12(1.2) 40(17) 68 (1.8) 87(12) &

Australia ) O @ O 9(1.7) 29 (2.6) 63 (2.4) 89 (1.1) ‘_g"

¥ England o O L O 8(1.4) 32(2.9) 65 (2.7) 88 (1.6) E

Hungary @ O ® o 8(0.7) 32 (1.4) 65 (1.6) 88 (1.2) g

Turkey L O { o] 7(0.9) 20(1.2) 40 (1.5) 67 (1.3) <

2 United States ® O L O 7(0.8) 30 (1.4) 68 (1.3) 92 (0.7) g

Romania e o ® ) 5(08) 19(13) 44 (1.7) s £

1 Lithuania ) O @ O 5(0.6) 29 (13) 64 (1.4) 90 (0.7) 5

New Zealand ° O [ o 5(0.8) 24 (2.6) 57 (2.8) 84 (1.6) E

Ukraine ) O L o 5(0.6) 22 (1.6) 53 (2.0) 81(1.4) 3

Slovenia ° o) ° o 4(0.4) 27(12) 67 (1.4) 2307 7
Finland ® O L o] 4(0.5) 30 (1.5) 73 (1.5) 96 (0.6)
Italy o O @ O 3(0.5) 24 (1.1) 64 (1.4) 90 (1.1)
Armenia ° e} o 3(0.4) 18 (0.9) 49 (1.4) 76 (1.2)
Kazakhstan ° O [ o 3(0.7) 23 (1.8) 57 (2.1) 85 (1.3)
¥ Macedonia, Rep. of ® O ® e} 3(0.6) 12 (1.3) 35(1.9) 61(1.9)
! Georgia ) O @ 0] 3(03) 13 (1.0) 36 (1.5) 62 (1.6)
United Arab Emirates ° e} ® O 2(0.2) 14 (0.7) 42 (1.1) 73 (0.9)
¥ Qatar ® O ® o] 2(03) 10 (0.8) 29(1.2) 54 (1.4)
¥ Iran, Islamic Rep. of ® O [ o) 2(0.5) 8(1.1) 26 (1.6) 55 (1.8)
Malaysia ° O ® o 2(0.4) 12 (1.5) 36 (2.4) 65 (2.5)
Thailand ® O ® o 2(0.4) 8(13) 28 (1.9) 62 (2.1)
¥ Bahrain ®—O L O 1(0.2) 8(0.7) 26 (0.7) 53(0.8)
Sweden ® o) ® o) 1(03) 16 (0.9) 57 (1.1) 89 (0.7)
¥ Palestinian Nat’l Auth. ® O ® o) 1(0.3) 7(0.7) 25(1.3) 52 (1.5)
Lebanon O ® o) 1(0.2) 9(1.0) 38(2.2) 73 (1.9)
Norway [ ] O ® o) 1(0.2) 12(0.9) 51(1.6) 87 (1.3)
¥ Saudi Arabia @O ® O 1(0.2) 5(0.8) 20 (1.7) 47 (2.0)
Chile @O L 0] 1(0.2) 5(0.6) 23 (1.1) 57 (1.6)
¥ Jordan ® O ® ) 0(0.1) 6 (0.5) 26 (1.2) 55 (1.7)
¥ Oman @O ) o) 0(0.1) 4(03) 16 (0.6) 39(1.1)
Tunisia @O ® o 0(0.2) 5(0.9) 25 (1.4) 61(1.3)
¥ Syrian Arab Republic [ Yo} ® e} 0(0.1) 3(0.5) 17 (1.4) 43 (1.9)
¥ Indonesia o) ° e} 0(0.1) 2(0.5) 15(1.2) 43 (2.1)
X Morocco (o) ) O 0(0.0) 2(0.2) 12 (0.5) 36 (1.0)
X Ghana oo o) 0 (0.0) 1(0.2) 5(0.8) 21(1.8)

° o o ° ___
I T T T
0 25 50 75 100

X Average achievement not reliably measured because the percentage of students with achievement too low for estimation exceeds 25%.

Y Reservations about reliability of average achievement because the percentage of students with achievement too low for estimation is less than 25% but exceeds 15%.
See Appendix C.3 for target population coverage notes 1, 2, and 3. See Appendix C.9 for sampling guidelines and sampling participation notes 1, $, and ¥.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 2.19: Performance at the International Benchmarks of

Mathematics Achievement (Continued)

TIMSS 2011 3
Mathematics [

@ Advanced ; | . ’
. n Advance Hig Intermediate Low
Country Percentages.of S © Hiigh . Benchmark Benchmark Benchmark Benchmark
International Benchmarks @ Intermediate (625) (550) (475) (400)
O Low
Ninth Grade Participants
X South Africa «O—@—0 1(0.7) 3(0.4) 9(0.7) 24 (1.0)
¥ Botswana [ o L e} 0(0.1) 2(0.5) 15 (1.0 50 (1.4)
2 X Honduras O—0 0 (0.0) 1(0.3) 4(0.9) 21(1.7)
Benchmarking Participants
1 2 Massachusetts, US ) O ®—O 19 (3.0) 57 (3.2 88 (1.4) 98 (0.3)
1 3 North Carolina, US ® ® o} 14 (2.6) 44 (3.6) 78 (2.5) 95 (1.3)
T Minnesota, US ® ® '6) 13 (2.3) 49 (2.8) 83 (1.9) 97 (0.7)
1 2 Connecticut, US ® O ® ) 10 (1.3) 37 (29) 69 (2.5) 91 (1.4)
1 2 Florida, US e O ® o 8 (1.6) 31(3.2) 68 (3.3) 94 (1.3)
1 Colorado, US @ e ® o) 8(1.1) 35(2.7) 71 (2.5) 93 (1.1)
1 2 Indiana, US e O ] o 7(1.2) 35(3.3) 74 (2.3) 95 (1.0)
Quebec, Canada e [ ] O 6 (0.6) 40 (1.8) 82 (13) 98 (0.4)
Dubai, UAE . ] o} 5(0.7) 23(1.2) 53 (1.0) 79 (0.8)
1 2 California, US —@ @ e} 5(0.9) 24 (2.5) 59 (2.8) 87 (1.7)
2 Ontario, Canada —@ O L 0] 4(0.6) 31(1.4) 71 (1.4) 94(0.7)
2 Alberta, Canada -@ ° o} 3(0.5) 24 (13) 69 (1.6) 95 (0.7)
1 Alabama, US @ L o} 2(0.8) 15 (2.5) 46 (3.1) 79 (2.2)
Abu Dhabi, UAE @ O ® ¢] 2(0.5) 12 (1.2) 39 (1.8) 71 (1.5)
T T T T 1
0 25 50 75 100
'ITtIMts_S ISS“tIZnC!Lts PERFORMANCE AT THE TIMSS 2011 INTERNATIONAL BENCHMARKS
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the Advanced International Benchmark. Hong Kong SAR had about one-third
of students (34%) reach the Advanced Benchmark and Japan had about one-
fourth (27%). Next, the Russian Federation and Israel had 12 to 14 percent, and
the remaining countries all had less than 10 percent of their students reaching
the Advanced Benchmark. Several of the US benchmarking states did have
from 10-19 percent of students reaching the Advanced Benchmark, including
Massachusetts, North Carolina, Minnesota, and Connecticut.

Exhibit 2.19 also provides useful information about the distribution of
achievement in each country. For example, some countries such as Turkey
are doing relatively better at the top end of the distribution, with 7 percent
reaching the Advanced Benchmark, although only 67 percent reached the
Low Benchmark. In comparison, Slovenia, Finland, and Italy had only
3 to 4 percent reaching the Advanced Benchmark but nearly all students
(at least 90%) reaching the low level.

As a point of reference, Exhibit 2.19 provides the median at the eighth
grade for each of the benchmarks at the bottom of each of the four right
hand columns. By definition, half of the countries will have a percentage in
the column above the median and half will be below the median. The median
percentages of students reaching the International Benchmarks were as follows:
Advanced-3 percent, High-17 percent, Intermediate-46 percent, and Low-75
percent. In comparison, at the fourth grade, the median percentage for the
Low International Benchmark was 90 percent. Compared to fourth grade, more
eighth grade students were being “left behind” their classmates. That is, except
in the top-five countries and several other countries (the Russian Federation,
the United States, Slovenia, Lithuania, Finland, and Italy), more than 10 percent
of the students did not reach the Low Benchmark, which is characterized as
similar to the TIMSS fourth grade topics.
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Eighth Grade Trends in Performance at the TIMSS 2011 International
Benchmarks of Mathematics Achievement

Exhibit 2.20 shows the changes in percentages of eighth grade students
reaching the benchmarks for countries and benchmarking participants that also
participated in TIMSS 1995, 1999, 2003, and/or 2007. An up arrow indicates
that the percentage of students reaching a benchmark is higher in 2011 than
the past cycle, and a down arrow indicates that the percentage is lower in 2011.
The patterns in this exhibit generally mirror the trends in average achievement
discussed in Chapter 1, and can provide further information about countries’
improvement or decline over time.

Three countries improved since 1995 at all four benchmarks, including
Korea, the United States, and Lithuania. The Russian Federation and Iran had
gains at the two highest levels and Slovenia improved at the two lower levels.
A number of other countries have shown improvements since 2007 at all four
levels, including Singapore, the Russian Federation, Ukraine, Georgia, Bahrain,
and the Palestinian National Authority. Tunisia improved at the three top levels
between 2007 and 2011, and also Italy improved at three levels (all except
advanced). There were also three countries that declined since 1995 at all four
benchmarks: Hungary, Sweden, and Norway. Singapore and Japan declined at
all except the Advanced Benchmark and Romania and New Zealand at the two
lower benchmarks. Some countries had recent declines since 2007, including
Jordan at all four levels, Sweden at all except the low level, Malaysia at all except
the advanced level, and Thailand and Indonesia at the two middle levels.

TIMSS & PIRLS PERFORMANCE AT THE TIMSS 2011 INTERNATIONAL BENCHMARKS
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Exhibit 2.20: Trends in Percentages of Students Reaching the International TIMSS 2011
Benchmarks of Mathematics Achievement Mathematics 228

Chinese Taipei 33 © 37 66 O 67 ©
———————————
Korea, Rep. of 35 0 32 70 © 70 © 67 ©

__________
Japan 66 @ 67 @

Australia
———————————
Hungary
__________
Romania
Lithuania __________
ew Zealan

Slovenia 22 ©

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Armenia
G___________
eorgia
I___________
Malaysia 18
B __________
Bahrain 3

_______3___
__________

¥ Palestinian Nat'l Auth.

Norway
H—__________

Jordan
i __________

unisia

Benchmarking Participants

¥ Syrian Arab Republic

Massachusetts, US

Minnesota, US
Indiana, US
Dubai, UAE

Alberta, Canada

© 2011 percent significantly higher
® 2011 percent significantly lower

Y Reservations about reliability of average achievement because the percentage of students with achievement too low for estimation does not exceed 25% but exceeds 15%. Such
annotations in exhibits with trend data began in 2011, so data from assessments prior to 2011 are not annotated for reservations.

An empty cell indicates a country did not participate in that year’s assessment.
Trend Notes: Trend results for Finland are based on 7th grade data from 1999 and 2011, and so Finland’s 2011 results differ from Exhibit 2.19.
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Exhibit 2.20: Trends in Percentages of Students Reaching the International TIMSS 2011
Benchmarks of Mathematics Achievement (Continued) Mathematics €228

g
g
=
i
T
Chinese Taipei g
_f_________*o 2
Korea, Rep. o 99 g
_________Sﬁ g
Japan 9 £
Russiar __________é
ustralia g
Hungary 65 69 5 @ 5 @ 74 @ 88 91 @ % @ 23 ® % @ =
I I A A 3
Romania 44 46 52 @ 51 @ 52 @ Al 73 9 ® 9 ® 9 ® §
N o0 0 w0 %0 g
New Zealand 57 59 57 64 @ 84 88 84 89 @
v _________*o g
ovenia 67 65 60 O 93 92 90 3
__________
Armenia
G___________
eorgia
I___________
Malaysia 50 @ 8 @ B @

¥ Bahrain 26 19 © 17 © 53 49 0 51 ©
% e0e® &4 0 se &% w0 9 %O

¥ Palestinian Nat'l Auth. 25 15 © 19 © 52 39 © 46 ©

Norway
wd_________()@__

Jordan 6

- _______5_So 5 [ | ]

unisia 15

®
__________
__________

Benchmarking Participants

¥ Syrian Arab Republic

Massachusetts, US

Minnesota, US

Indiana, US

Dubai, UAE

Alberta, Canada

© Percent significantly higher than 2011
@ Percent significantly lower than 2011
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Eighth Grade TIMSS 2011 Low International Benchmark

Exhibit 2.21 presents the description of student achievement at the Low
International Benchmark. Students have an elementary understanding of whole
numbers and decimals and can do basic computations. They can match tables
to bar graphs and pictographs and read a simple line graph.

Exhibit 2.22 presents Example Item 1, which involved adding a two-
place and three-place decimal. This item, exemplifying performance at the
low level, was answered correctly by 72 percent of the eighth grade students,
internationally, on average. More than 80 percent of the students answered
correctly in many countries.

Example Item 2, shown in Exhibit 2.23, illustrates another type of item
students at the low level could answer correctly. One of the algebra topics
in the TIMSS 2011 Mathematics Framework at the eighth grade is algebraic
expressions, and this item asks students to evaluate a simple algebraic expression.
Similar to the results for Example Item 1, internationally, on average, 71 percent
of the eighth grade students answered correctly. Also, more than 80 percent of
the students answered this substitution item correctly in almost one-third of
the countries.

TIMSS & PIRLS

b, |nternational Study Center

Lynch School of Education, Boston College
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Exhibit 2.21: Description of the TIMSS 2011 Low International Benchmark (400) TIMSS 2011 8th
of Mathematics Achievement Mathematics (S22

@ Low International Benchmark

Summary

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

The few items at this level provide some evidence that students have an elementary
understanding of whole numbers and decimals and can do basic computations.
They can match tables to bar graphs and pictographs and read a simple line graph.

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

International Study Center
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Exhibit 2.22: Low International Benchmark - Example Item 1

Content Domain: Number

TIMSS 2011 3
Mathematics 228

Country Fzﬁrccre:dtit Cognitive Domain: Knowing g
Description: Adds a two-place and a three-place decimal ‘E
2 Singapore 9%(0.8) © g
Malaysia 91012 © 3
Hong Kong SAR 91(15 © 42.65 + 5.748 = g
Kazakhstan 9(1.8) © %
! Lithuania 90(15 © 5
2 Russian Federation 9(12) © Answer: M é
Chinese Taipei 89(1.1) © '_g"
2 United States 89(1.0) © &
Hungary 88(13) © 2
Italy 88(16) © s
Korea, Rep. of 87 (1.5) © §
Slovenia 85(17) © =
Armenia 84(19) © i
Tunisia 82(18) © §
3 |srael 82014 © <
Australia 82(200 ©
Norway 81(1.9) ©
Lebanon 81(1.7) ©
Japan 81(16) ©
Ukraine 8024 ©
United Arab Emirates 79(12) ©
Sweden 7901.7) ©
¥ England 79(24) ©
Finland 79(18) ©
[ intemational Ava. | 71203
Morocco 72 (1.7)
Qatar 72 (1.5)
New Zealand 70 (2.9)
Romania 69 (2.5)
Saudi Arabia 65 (25) @
Macedonia, Rep. of 65(26) @
1 Georgia 6429 @
Thailand 64(24) @
Chile 5822 ® The answer shown illustrates the type of student response that was given 1 of 1 points.
Indonesia 5722) @
Palestinian Nat’l Auth. 56(1.9) @ Percent Percent
Oman 4916 @ Country Full Credit Country Full Credit
Turkey 48(1.8) @
Bahrain 5323 @ Ninth Grade Participants Benchmarking Participants
Iran, Islamic Rep. of 222 @ Botswana 74 (1.4) 12 Massachusetts, US 95(13) ©
Jordan 36(1.7) @ 2 Honduras 66(23) @ 1 Minnesota, US 9 (16 ©
Ghana 36(21) @ South Africa 63 (20 @ 12 Florida, US 93(18) ©
Syrian Arab Republic 3124 @ 1 Alabama, US 92025 ©
12 Connecticut, US 91(1.7) ©
12 |Indiana, US 92(18) ©
13 North Carolina, US 20025 ©
Quebec, Canada (14 ©
12 California, US 89 (14) ©
2 Alberta, Canada 8 (13) ©
2 Ontario, Canada 85(1.7) ©
1 Colorado, US 8222 ©
Abu Dhabi, UAE 81(21) ©
Dubai, UAE 80(21) ©

©  Percent significantly higher than international average

®  Percent significantly lower than international average

See Appendix C.3 for target population coverage notes 1, 2, and 3. See Appendix C.9 for sampling guidelines and sampling participation notes 1, $, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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TIMSS 2011 .3

Exhibit 2.23: Low International Benchmark - Example Item 2 .
Sl P Mathematics [

Content Domain: Algebra

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Percent L. . .
Country Comrect Cognitive Domain: Knowing
Description: Evaluates a simple algebraic expression
Korea, Rep. of 92100 ©
Chinese Taipei 91(1.00 ©
2 Singapore (1) ©
2 Russian Federation 91(16) © a+b
2 United States 89(1.00 © - c
Japan 86(1.5) ©
Kazakhstan 8(19 O a=8b3qRic=2
Hong Kong SAR 83(1.8) © What is the value of y?
1 Lithuania 83(18) ©
Ukraine 8125 © ® 7
Hungary 81(1.7) © 10
Armenia 81(1.8) ©
Italy 80(21) © © 1
Slovenia 7821 © © 14
Finland 78(18) ©
Romania 75(19 ©
Sweden 75(1.7) ©
* England 73 (2.9)
3 Israel 72(22)
Macedonia, Rep. of 71(23)
Australia 71 (2.6)
" invemational Ava. | 7103
Norway 70 (2.5)
1 Georgia 68 (2.2)
Qatar 66 (1.6) @
Turkey 66 (1.8) @
Jordan 6522 @
Indonesia 6524 @
Chile 65(.1) ®
Syrian Arab Republic 65(23) @
United Arab Emirates 64(14) @
Bahrain 64(21) @
Tunisia 6220 @
New Zealand 6126 @
Lebanon 60 (2.6) @
Palestinian Nat’l Auth. 59(1.8) @ Percent Percent
Saudi Arabia 57(24) ® Country Correct Country Correct
Thailand 56 (22 @
Iran, Islamic Rep. of 5125 ® Ninth Grade Participants Benchmarking Participants
Ghana 9021 @ Botswana 6220 @ 12 Massachusetts, US 9(13) ©
Oman 4815 @ 2 Honduras 50021 @ 12 Indiana, US 93(13) ©
Malaysia 47021 @ South Africa 53014 @ T Minnesota, US 9215 ©
Morocco 45(18) @ 12 Florida, US 20022 ©
12 California, US 8921 ©
13 North Carolina, US 89 (25) ©
12 Connecticut, US 88(20) ©
T Alabama, US 84 (3.1 ©
T Colorado, US 8422 ©
2 Ontario, Canada 78(2.0) ©
Quebec, Canada 75(18) ©
Dubai, UAE 73 (1.9)
2 Alberta, Canada 71(2.2)
Abu Dhabi, UAE 64(23) @

©  Percent significantly higher than international average

@  Percent significantly lower than international average

See Appendix C.3 for target population coverage notes 1, 2, and 3. See Appendix C.9 for sampling guidelines and sampling participation notes 1, $, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Eighth Grade TIMSS 2011 Intermediate International Benchmark
Exhibit 2.24 provides the description of student achievement at the Intermediate
International Benchmark. Students at this level can solve problems involving
decimals, fractions, proportions, and percentages. They know the meaning
of simple algebraic expressions and can relate a two-dimensional drawing
to a three-dimensional object. They can locate and interpret data presented
in various tabular and graphic formats, and have some understanding of the
likelihood of an event.

As mentioned in discussing performance at the low level (Example Item
2), algebraic expressions was a topic in the TIMSS Framework. Example Item 3
shown in Exhibit 2.25 is a slightly more difficult item assessing this topic. This
item asks students to identify the meaning of a simple algebraic expression,
therefore they need to understand the symbolic representation.

Exhibit 2.26 presents Example Item 4 from the domain of geometric figures.
One geometry topic is recognizing relationships between three-dimensional and
two-dimensional shapes, and this item asked students to recognize a pyramid
from its net and then draw it directly from above. On average, internationally,
58 percent of the eighth grade students answered correctly. Clearly, such
visualization tasks are more widely taught in some countries than others.

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
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Exhibit 2.24: Description of the TIMSS 2011 Intermediate International Benchmark (475)  TIMSS 2011 ;10
of Mathematics Achievement Mathematics [&258

@® Intermediate

Summary

Students can apply basic mathematical knowledge in a variety of situafions. 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.

Students can solve problems involving decimals, fractions, proportions, and
percentages in a variety of seftings. For example, they can determine proportions of a
whole in order to construct pie charts and calculate unit prices to solve a problem.

Students at this level know the meaning of simple algebraic expressions. For example,
they can identify an algebraic expression that represents a situation.They can extend
number patterns to the next few terms.

Students can relate a two-dimensional drawing to a three-dimensional object and
solve a simple problem involving angles.

SOURCE: |EA's Trends in International Mathematics and Science Study - TIMSS 2011

Students can locate and interpret data presented in tables, bar graphs, pie charts,
and line graphs. For example, they can use information in a table to complete a bar
graph.They can compare data from two line graphs to solve a problem.They have
some understanding of the likelihood of an event and can defermine the chances of
outcomes of simple events.
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Country

Hong Kong SAR
Korea, Rep. of

2 Singapore
Chinese Taipei

2 Russian Federation
Japan
Ukraine

2 United States
Armenia
Slovenia

1 Lithuania

3 Israel
Kazakhstan
Hungary
Finland

# England

! Georgia
Australia
Jordan
United Arab Emirates

" nternationalAvg. | 503)

Italy

Romania
Macedonia, Rep. of
Bahrain

New Zealand
Thailand

Lebanon

Turkey

Chile

Saudi Arabia

Palestinian Nat'l Auth.

Qatar

Iran, Islamic Rep. of
Sweden

Tunisia

Indonesia

Syrian Arab Republic
Oman

Malaysia

Morocco

Ghana

Norway

Exhibit 2.25: Intermediate International Benchmark - Example Item 3

Content Domain: Algebra

Percent Cognitive Domain: Knowing
Correct

Description: Knows the meaning of a simple algebraic expression involving

multiplication and addition

TIMSS 2011
Mathematics (et

g
n
g
9%(13) © 3
9103 © E
() © What does xy + 1 mean? E
0(13) © 5
89(12) © (A Add 1 toy, then multiply by x. g’
Z 8:; g (® Multiply x and y by 1. g
80012 © (© Addxtoy,thenadd 1. g
7909 © @ Multiply x by y, then add 1. 2
76 (2.00) © S
7503 © %
7400 © "
3019 O g
309 © 3
7222) ©
72(28) ©
7101.8) ©
7123 ©
69 (2.0)
66 (1.4)
65 (2.0)
65 (2.3)
63 (2.5)
62 (1.7)
60 (23) ®
60 (2.5) ®
59(26) ®
58(19) ®
58(24) ®
5722 ®
56 (2.0) ®
523 ®
5520 ®
5320 ®
49(18) @
823 @ Country Ezrr::tt Country IZZ::Z::
4822 @
47017 @ Ninth Grade Participants Benchmarking Participants
4320 @ Botswana 52(17) @ 12 Massachusetts, US 91(19) ©
41016 @ South Africa 30(1.5) @ T Minnesota, US 88(21) ©
36(1.8) @ 2 Honduras 26(2.0) @ 12 Florida, US 83(2.6) ©
36(26) @ 12 Indiana, US 8 (1.6) ©
13 North Carolina, US 8421 ©
12 Connecticut, US 83(23) ©
2 Ontario, Canada 81200 ©
12 California, US 79028 ©
2 Alberta, Canada 7821 ©
1 Alabama, US 7729 ©
1 Colorado, US 76(33) ©
Dubai, UAE 72(16) ©
Quebec, Canada 68 (2.0)
Abu Dhabi, UAE 63 (2.5)

©  Percent significantly higher than international average

®  Percent significantly lower than international average

Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 2.26: Intermediate International Benchmark - Example Item 4

Percent
Country Full Credit
Japan 89(12) ©
Finland 89(1.1) ©
Australia 87(12) ©
Korea, Rep. of 85(13) ©
New Zealand 84(1.7) ©
2 Singapore 83014 O
¥ England 82(21) ©
2 United States 81(1.0) ©
Slovenia 81(1.7) ©
1 Lithuania 78(1.7) ©
Hungary 7019 ©
Hong Kong SAR 770 ©
2 Russian Federation 75(1.7) ©
Norway 74024 ©
Chinese Taipei 74(1.7) ©
Chile 70(1.8) ©
Italy 7023 ©
3 Israel 66(1.9) ©
Sweden 65(19) ©
Kazakhstan 60 (2.4)
Ukraine 59 (3.1)

" inemational va.——— |~ 5503) |
Turkey 57 (1.8)
Malaysia 53(1.8) ®
Thailand 5124 @
United Arab Emirates 5004 @
Bahrain 9025 @
Romania 4722 @
Macedonia, Rep. of 47025 @
Iran, Islamic Rep. of 45(22) @
Tunisia 4019 @
Jordan 2018 @
Armenia 1019 @
Qatar 40 (27) @
Palestinian Nat'l Auth. 372 @
Saudi Arabia 3722) @

1 Georgia 3725 @
Oman 36(15) @
Morocco 35(14) @
Indonesia 2722 @
Syrian Arab Republic 26024 @
Lebanon 2122 @
Ghana 10013 @

(o)
®

Content Domain: Geometry

Cognitive Domain: Knowing

TIMSS 2011
Mathematics (St

Description: Given a net of a three-dimensional object, completes a two-
dimensional drawing of it from a specific viewpoint

The shape shown above is cut out of cardboard. The triangle flaps are then folded
up along the dotted lines until they touch the edges of the flaps next to them.

Complete the diagram below to show what the shape would look like when

viewed from directly above.

The answer shown illustrates the type of student response that was given 1 of 1 points.

Country Percent Country Percent
Full Credit Full Credit
Ninth Grade Participants Benchmarking Participants
2 Honduras 325 @ 12 Massachusetts, US 92(1.7) ©
Botswana 32(1.8) @ T Minnesota, US 89(1.7) ©
South Africa 26(13) @ 2 Alberta, Canada 86(16) ©
2 Ontario, Canada 8 (14) ©
1 Colorado, US 85(21) ©
13 North Carolina, US 82(26) ©
Quebec, Canada 80(1.9 ©
12 Indiana, US 7928 ©
12 Florida, US 79026 ©
12 Connecticut, US 79028 ©
12 California, US 76(28) ©
1 Alabama, US 69 26) ©
Dubai, UAE 57(1.9)

Abu Dhabi, UAE 50(25) @

Percent significantly higher than international average

Percent significantly lower than international average

See Appendix C.3 for target population coverage notes 1, 2, and 3. See Appendix C.9 for sampling guidelines and sampling participation notes 1, f, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Eighth Grade TIMSS 2011 High International Benchmark

Exhibit 2.27 presents the description of achievement at the High International
Benchmark. Eighth grade students at this level could apply their mathematical
knowledge and understanding in a variety of relatively complex situations.
For example, they could relate fractions, decimals, and percents to each other.
They showed procedural knowledge related to algebraic expressions and could
identify the quantity that satisfies two inequalities. They could use properties
of lines, angles, and triangles to solve problems. Students also could analyze
data from pie charts, line graphs, and bar graphs to solve problems and
provide explanations, as well as solve simple problems involving outcomes and
probabilities.

Example Item 5, shown in Exhibit 2.28, illustrates the growing facility
demonstrated by students at the High Benchmark in converting between
percents and fractions. This constructed response item was successfully
completed by 37 percent of students, internationally, on average. Singapore was
by far the top-performer, with 89 percent correct.

Exhibit 2.29 presents Example Item 6, showing a problem situation
involving inequalities represented by balances that can readily be solved using
algebra. Nearly four-fifths of the Korean students answered this item correctly.
The country-by-country results indicate that students in the East Asian countries
are familiar with algebra by the eighth grade, as are students in Finland and the
Russian Federation. However, in about a dozen countries, only about one-third
or fewer of the students answered this problem correctly. Internationally, on
average, 47 percent of the eighth grade students answered correctly.

Example Item 7, shown in Exhibit 2.30, is an example of a data display
problem likely to be answered correctly by students reaching the High
Benchmark. Students needed to compute the correct proportions from the data
in the table, and then construct and label their own pie chart. Internationally,
on average, 47 percent of the students answered correctly.

TIMSS & PIRLS

b, |nternational Study Center

Lynch School of Education, Boston College

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
128 CHAPTER 2




Exhibit 2.27: Description of the TIMSS 2011 High International Benchmark (550) TIMSS 2011 8th
of Mathematics Achievement Mathematics (2

O High

Summary

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 fo algebraic expressions.They can use properties of
lines, angles, friangles, rectangles, and rectangular prisms o solve problems.They can
analyze data in a variety of graphs.

Students can use information from several sources to solve problems involving
different types of numbers and operations. Students can relate fractions, decimails,
and percents to each other.They can solve problems with fractions, proportions, and
percentages. Students show understanding of whole number exponents.They can
identify the prime factorization of a given number.

Students at this level show basic procedural knowledge related fo algebraic
expressions.They can evaluate a variety of expressions and formulas. They can
simplify an algebraic expression by combining like terms and identify equivalent
expressions.They can identify algebraic expressions that correspond to simple
situations and add algebraic expressions. Students can identify the solutions of linear
equations and a pair of simultaneous linear equations, and identify the quantity that
satisfies two inequalities.

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Students can use properties of lines, angles, and triangles to solve problems.They can
find the perimeter of a square given its area or vice-versa.They can solve problems
involving rectangular prisms. Students can produce a drawing that meets given
angle specifications.They can recognize rotations and reflections, visualize a figure
cut from a folded piece of paper, and draw the missing half of a symmetrical figure.

Students can solve simple problems involving outcomes and probabilities. They can
calculate means and determine medians.They can analyze data from pie charts, line
graphs, and bar graphs fo solve problems and provide explanations.
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Exhibit 2.28: High International Benchmark - Example Item 5

(23
II

Country

2 Singapore
Korea, Rep. of
Hong Kong SAR
Chinese Taipei
Japan

3 Israel

2 Russian Federation

2 United States
Australia

1 Lithuania
Sweden
Finland
Slovenia

+ England
New Zealand
Hungary
Italy
Norway
Malay5|a

United Arab Emirates

Percent
Full Credit

89(1.2)
76 (1.9)
76 (24)
69 (1.7)
57 (22)
57 2.1)
55 (2.1)
54 (1.5)
53 (2.6)
53(1.9)
51(1.8)
50 (24)
49 (22)
(3.0
(2.8)
(25)
(23)
(24)

48
46
46
46
4

42

cococococoocoococceccecoco0o0cecc0

Content Domain: Number

Cognitive Domain: Knowing

Description: Given the part and the whole, can express the part as a percentage,

TIMSS 2011
Mathematics [t

and given the whole and the percentage, can find the part

Peter, James, and Andrew each had 20 tries at throwing balls into a basket.

Complete the missing boxes below.

Name

Peter

James

Number of

Successful Shots

10 out of 20

15 out of 20

Andrew

6

The answer shown illustrates the type of student response that was given 2 of 2 points.

out of 20

Percentage of
Successful Shots

50 %

75

80%

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Kazakhstan 36 (2.5)
Lebanon 35(2.5)
Armenia 34(2.2)
Turkey 33(1) @
Ukraine 33 (2.7)
Romania 26(18) @
Chile 26 (15) @
Qatar 24014 @
Macedonia, Rep. of 220 @
Bahrain 2(17) @
Iran, Islamic Rep. of 2020 ®
Indonesia 20019 @
1 Georgia 20020 ®
Tunisia 19(17) @
Thailand 1821) @
Palestinian Nat’l Auth. 18(1.8) @
Syrian Arab Republic 17(19) @
Saudi Arabia 12(1.6) @
Morocco 11(08) @
Jordan n12) @
Oman 10(1.0) @
Ghana 8(12) @
(o)
®

Country Percent Percent
Full Credit Full Credit
Ninth Grade Participants Benchmarking Participants

Botswana 47 (2.0) © Quebec, Canada 81(1.8) ©
South Africa 18(1.0) @ 12 Massachusetts, US 7925 ©
2 Honduras 1nM013) @ 1 Minnesota, US 7727 ©
2 Alberta, Canada 75(23) ©
2 Ontario, Canada 68(21) ©
13 North Carolina, US 6232 ©
12 Connecticut, US 59(28) ©
12 Indiana, US 59 (36 ©
12 Florida, US 58 (400 ©
1 Colorado, US 5135 ©
Dubai, UAE 46(1.8) ©

12 California, US 41 (3.1)

Abu Dhabi, UAE 34 (2.6)

T Alabama, US 31 (4.4)

Percent significantly higher than international average

Percent significantly lower than international average

See Appendix C.3 for target population coverage notes 1, 2, and 3. See Appendix C.9 for sampling guidelines and sampling participation notes 1, $, and %.
Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.

0

130

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS

CHAPTER 2

N\ TIMSS & PIRLS

International Study Center

Lynch School of Education, Boston College



TIMSS 2011 .3

Exhibit 2.29: High International Benchmark - Example Item 6 Mathematics Eoe®

Content Domain: Algebra

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Percent Cognitive Domain: Reasoning
Sy Correct
Description: Identifies the quantity that satisfies two inequalities represented by
balances in a problem situation
Korea, Rep. of 79(16) ©
5 é?f;g pore ;g g(;; g [o has three rr}etal blocks. The wei.ght of each bloFk.is the same.
- When she weighed one block against 8 grams, this is what happened.
Finland 74(19) ©
Chinese Taipei 74(16) ©
Hong Kong SAR 68(21) ©
2 Russian Federation 67(22) ©
¥ England 62(28) ©
Australia 62(24) ©
Sweden 62(21) ©
1 Lithuania 6124 ©
Hungary 58(23) ©
Slovenia 58(23) © When she weighed all three blocks against 20 grams, this is what happened.
3 |srael 58(24) ©
2 United States 57(15) ©
New Zealand 5724 ©
Norway 5525 ©
Ukraine 54(27) ©
Italy 5122 © - &
1 Georgia 50 (2.6) )
Turkey 47 (1.7)
70
Thailand 46 (2.0)
Chile 45 (1.7)
Kazakhstan 43 (2.7)
Romania 40 (23) @
Armenia 3824 @ Which of the following could be the weight of one metal block?
United Arab Emirates 3714 @
Iran, Islamic Rep. of 372 @ ® 5¢g
Malaysia 3624 @
Macedonia, Rep. of 3524 @ o8
Lebanon 3424 @ ® 7
Jordan 33(19) @ © 8¢
Tunisia 32(18) @
Qatar 3220 @
Bahrain UL Percent Percent
Palestinian Nat'l Auth. 2620 ® Country Correct Country Correct
Saudi Arabia 24(21) @
Syrian Arab Republic 221) @ Ninth Grade Participants Benchmarking Participants
Oman 2(13) @ Botswana 19(1.6) @ 12 Massachusetts, US 69(26) ©
Morocco 18(1.2) @ South Africa 16(1.1) @ Quebec, Canada 67(21) ©
Indonesia 18(1.6) @ 2 Honduras 16(1.7) @ 1 Minnesota, US 6632 ©
Ghana 9(09 @ 12 Connecticut, US 61(27) ©
12 Indiana, US 6137 ©
13 North Carolina, US 60 (3.8) ©
12 Florida, US 6039 ©
2 Alberta, Canada 5924 ©
1 Colorado, US 5929 ©
2 Ontario, Canada 5922 ©
12 California, US 49 (3.2)
Dubai, UAE 48 (2.7)
1 Alabama, US 42 (2.9)
© Percentssignificantly higher than international average Abu Dhabi, UAE 3523) @

@  Percent significantly lower than international average

See Appendix C.3 for target population coverage notes 1, 2, and 3. See Appendix C.9 for sampling guidelines and sampling participation notes 1, $, and %.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 2.30: High International Benchmark - Example Item 7

TIMSS 2011
Mathematics (S8

Content Domain: Data and Chance

Cognitive Domain: Applying

Description: Constructs and labels a pie chart representing a given situation

480 students were asked to name their favorite sport. The results are shown in

this table.
Sport \ I_\I;miwr of Students
Hockey ‘_ \Z 60
Footbali o { 180
Ten;lis— A 120
-Ba_sk_etball ;. 120

Use the information in the table to complete and label this pie chart.

Popularity of Sports

ammm———— NN
Yro ocey
é TerniS
m BoS LYoo\
~ E] Cooroo\

The answer shown illustrates the type of student response that was given 2 of 2 points.

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Percent
Country Full Credit
2 Singapore 85(15 ©
Korea, Rep. of 85(14) ©
Chinese Taipei 80(1.7) ©
Hong Kong SAR 76(1.8) ©
Japan 75(1.7) ©
Finland 7023 ©
Slovenia 67 (2.5) ©
Australia 67(23) ©
* England 65(3.00 ©
3 Israel 63(19) ©
2 Russian Federation 63(26) ©
2 United States 62(1.7) ©
1 Lithuania 6225 ©
Hungary 62(21) ©
Norway 6127 ©
New Zealand 5925 ©
Sweden 58(19) ©
Italy 5425 ©
Malaysia 50 (2.2)
Ukraine 48 (3.0)
Turkey 48 (2.0)
incermational Avg. |03
Thailand 45 (2.3)
Chile 44 (1.7)
United Arab Emirates 1014 @
Kazakhstan 40028 @
Jordan 34 @
Qatar 3Q22) @
Bahrain 33(18) @
Oman 30(15) @
Palestinian Nat’l Auth. 30(1.8) @
1 Georgia 3021 @
Romania 2922 @
Indonesia 2822 @
Tunisia 27(19) @
Armenia 2522 @
Macedonia, Rep. of 24(0) @
Iran, Islamic Rep. of 23(18) @
Syrian Arab Republic 2024 @
Saudi Arabia 19(19 @
Morocco 18(1.1) @
Lebanon 17(17) @
Ghana 1m1013 @
(o)
®

Percent Percent
Country Full Credit Country Full Credit
Ninth Grade Participants Benchmarking Participants
Botswana 40 (18) @ 12 Massachusetts, US 7427 ©
South Africa 28(15) @ Quebec, Canada 72(18) ©
2 Honduras 2321 @ T Minnesota, US 71(26) ©
12 Connecticut, US 70 36) ©
12 Indiana, US 69(27) ©
1 Colorado, US 69 (3.6) ©
13 North Carolina, US 6729 ©
2 Ontario, Canada 67 20) ©
2 Alberta, Canada 66 (22 ©
12 Florida, US 6538 ©
12 California, US 58(28) ©
T Alabama, US 5538 ©
Dubai, UAE 48 (1.7)

Abu Dhabi, UAE 40 (25) @

Percent significantly higher than international average

Percent significantly lower than international average

See Appendix C.3 for target population coverage notes 1, 2, and 3. See Appendix C.9 for sampling guidelines and sampling participation notes 1, $, and ¥.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Eighth Grade TIMSS 2011 Advanced International Benchmark

Exhibit 2.31 describes eighth grade performance at the Advanced International
Benchmark. Students reaching this level were adept at many of the topics in
the TIMSS 2011 Mathematics Framework. They could reason with a variety of
different types of numbers (whole numbers, negative numbers, fractions, and
percentages) in routine and non-routine situations and justify their conclusions.
They could express generalization algebraically and solve a variety of problems
involving equations, formulas, and functions. They could reason with geometric
figures to solve problems and reason with data from several sources to solve
multi-step problems.

Example Item 8 in Exhibit 2.32 shows an example of the types of items
students at the Advanced International Benchmark could answer correctly. It
illustrates how students could reason with fractions in an abstract, non-routine
situation. They were given two points on a number line representing unspecified
fractions, and asked to identify the point that represented their product. Even
in the multiple-choice format, only 23 percent of the eighth grade students
internationally answered correctly, on average.

Exhibit 2.33 contains Example Item 9, which involves geometric
measurement. Specifically, this is a constructed-response item asking students
how many books of a given size will fit in a box of a given size. Once again,
approximately 60 percent of students or more in the five top-performing East
Asian countries could solve this problem. The next highest achievement,
however, was 36 percent in the Russian Federation; and in many countries,
very few students could solve this problem.

Example Item 10 in Exhibit 2.34 asks students to solve a linear inequality.
This was beyond many students in most countries, except in Korea and Chinese
Taipei, where 60 and 52 percent, respectively, successfully solved the problem.
Forty to 47 percent of students in Armenia, the Russian Federation, Singapore,
Israel, and Lebanon also solved this item correctly, though internationally, on
average, only 17 percent of the eighth grade students were able to do so.

CHAPTER 2
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Exhibit 2.31: Description of the TIMSS 2011 Advanced International Benchmark (625) TIMSS 2011 8th

of Mathematics Achievement Mathematics [&Z58
® Advanced
Summary

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 problem:s.

Students can solve a variety of fraction, proportion, and percent problems and justify
their conclusions.They can reason with different types of numbers, including whole
numbers, negative numbers, fractions, and percentages in abstract and non-routine
situations. For example, given two points on a number line representing unspecified
fractions, students can identify the point that represents their product.

Students can express generalizations either algebraically or in words. For example,
they can express the nth term in number patterns.They can write algebraic
expressions that model situations in word problems and geometric figures.They

can add three simple algebraic expressions with different numerical denominators,
subtract expressions, and identify the sum of three consecutive whole numbers given
the middle number represented algebraically.

SOURCE: |EA's Trends in International Mathematics and Science Study - TIMSS 2011

They can solve a variety of problems involving equations, formulas, and functions. For
example, they can solve a linear inequality involving fractions, solve linear equations
with negative terms, and solve a pair of simultaneous linear equations. They can write
an equation to model a situation and solve it. They can identify the linear equation
that is satisfied by two ordered pairs or shown graphically. They demonstrate an
understanding of slope.

Students can reason with geometric figures fo solve problems involving parallel lines,
similar triangles, the sum of angles in a triangle, and interior and exterior angles.

They also can use their knowledge of geometric figures to solve a wide range of
problems about area and volume. For example, they can find the area of a trapezoid
inscribed in a rectangle and solve a multi-step word problem involving ratios between
volumes.They can use the Pythagorean theorem to find the area of a triangle and
the perimeter of a trapezoid. Students can solve distance problems about points on a
line or on a coordinate grid.

Students can reason with data from several sources or unfamiliar representations
fo solve multi-step problems.They demonstrate understanding of the meaning of
averages. Students can extrapolate data from a graph and explain why a data
representation can be misleading.

TIMSS & PIRLS
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Lynch School of Education, Boston College
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TIMSS 2011 i3

Exhibit 2.32: Advanced International Benchmark - Example Item 8 Mathematics Eoe%

Content Domain: Number

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Percent Cognitive Domain: Reasoning
SN Correct
Description: Given two points on a number line representing unspecified
fractions, identifies the point that represents their product
Chinese Taipei 53200 ©
Hong Kong SAR 47 (25) ©
2 Singapore 45200 © F | }
Korea, Rep. of 420 © 0 PoQ L 2
Japan $3Q21) 0
% Fussin Felasiten 3121 O P and Q represent two fractions on the number line above.
Sweden 30(18) © PxQ=N.
! E:\ ?:::jd ;g gg; g Which of these shows the location of N on the number line?
Palestinian Nat'l Auth. 28(18) © N
3 |srael 2720 © ® ’0 P 0 ’1 ’2
Oman 26 (15 ©
Syrian Arab Republic 25(2.2)
Saudi Arabia 25 (1.9) | AN }
Jordan 24 (1.6) 0 P Q 1 2
Australia 23 (2.1)
Hungary 23 (1.6) @ f N ; ;
[ international Ava. | 503 | o F a1 2
2 United States 22 (1.5)
Qatar 22(2.2) o N # #
Slovenia 21(1.9) 0 P Q 1 2
Bahrain 21(1.9)
New Zealand 19 (23)
Ukraine 1920 @
Lebanon 1820 @
Malaysia 18(14 @
' Lithuania 18(1.8) @
Macedonia, Rep. of 1724 @
Iran, Islamic Rep. of 16(1.2) @
Morocco 16(1.2) @
Italy 16 (1.6) ®
Norway 15(1.8) @
Armenia 15(1.7) @
United Arab Emirates 15009 @
Turkey 1514 @
Tunisia 14(14) @
Kazakhstan 14(18) @ Country EZ:E::: Country Ezrr:::tt
Chile 14(13) @
1 Georgia 13(17) @ Ninth Grade Participants Benchmarking Participants
Ghana 13(11) @ Botswana 13012 @ 12 Massachusetts, US 44 (40) ©
Romania 12(1.6) @ South Africa 1009 @ T Minnesota, US 38(3.1) ©
Thailand 12(15) @ 2 Honduras 8(12) @ 13 North Carolina, US 36(41) ©
Indonesia 10(17) @ 12 Connecticut, US 3031 ©
Quebec, Canada 29(18) ©
2 Ontario, Canada 27200 ©
2 Alberta, Canada 24 (1.9)
1 Colorado, US 21(2.4)
12 Florida, US 20 (2.5)
12 California, US 19 (2.0)
12 Indiana, US 19 (2.7)
Abu Dhabi, UAE 16(19) @
Dubai, UAE 14014 @
1 Alabama, US BR) @

©  Percent significantly higher than international average

@® Percent significantly lower than international average

See Appendix C.3 for target population coverage notes 1, 2, and 3. See Appendix C.9 for sampling guidelines and sampling participation notes 1, , and %.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 2.33: Advanced International Benchmark - Example Item 9

Content Domain: Geometry

TIMSS 2011 ;30
Mathematics (S8

.. . . 2
@ Fll:ﬁrccre:dtit Cognitive Domain: Reasoning ':;
Description: Solves a word problem involving filling a three-dimensional shape 3
with rectangular solids g
Chinese Taipei 66(18) © §
Hong Kong SAR 65021 © 5
Korea, Rep. of 62(20) © Ryan is packing books into a rectangular box. é
&
JS;r;zipore gg 83; g All the books are the same size. é
2 Russian Federation 36(26) © Box '_gj
3 Israel 3424 O 5
Kazakhstan 3325 © %’
1 Lithuania 3020 © Book E
Australia 29023 © 5
Finland 29 (23) v
Malaysia 281 6cm | "
Slovenia 28 (2.6) §
New Zealand 27 (23) 23& / Q
15¢cm
¥ England 26 (2.3)
2 United States 26 (1.5)
Armenia 25(2.1)
[ international Ava. | 25(03) |
Ukraine 23 (2.7)
Norway 200 What is the largest number of books that will fit inside the box?
Italy 22 (2.1)
Romania 22 (2.1) Answer: ‘ 2—
Hungary 21(17) @
Sweden 20 (16) @
United Arab Emirates 20(13) @
Turkey 20(15) ®
Thailand 16(15) @
Chile 16(15 @
Macedonia, Rep. of 1620 @
1 Georgia 15(1.7) @
Palestinian Nat'l Auth. 14(17) @
Bahrain 1415 @
Iran, Islamic Rep. of 14(16) @
Qatar 13(15) @ The answer shown illustrates the type of student response that was given 1 of 1 points.
Tunisia 12015 @
Saudi Arabia 1207) @

. Percent Percent
Indonesia nQas @ Country Full Credit Country Full Credit
Oman 109 @

Lebanon 11(1.8) ®  Ninth Grade Participants Benchmarking Participants

Jordan 909 @ Botswana 7(11) @ 12 Massachusetts, US 4932 ©
Syrian Arab Republic 9(15) @ 2 Honduras 7012 @ 13 North Carolina, US 46 (3.6) ©
Morocco 38(1.0) @ South Africa 405 @ 12 Indiana, US 45036 ©
Ghana 4(1.0) @ 2 Ontario, Canada 3924 ©
2 Alberta, Canada 3924 ©
1 Minnesota, US 36(32) ©
Quebec, Canada 34(21) ©
12 Connecticut, US 33(33) ©

1 Colorado, US 32(3.9)
12 Florida, US 3236) ©

Dubai, UAE 26 (2.0)

12 California, US 22 (2.7)
Abu Dhabi, UAE 1919 @
1 Alabama, US 18(22) @

©  Percent significantly higher than international average

@® Percent significantly lower than international average

See Appendix C.3 for target population coverage notes 1, 2, and 3. See Appendix C.9 for sampling guidelines and sampling participation notes 1, , and %.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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TIMSS 2011 i3

Exhibit 2.34: Advanced International Benchmark - Example Item 10 Mathematics Eod%

Content Domain: Algebra

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011

Country Percent. Cognitive Domain: Knowing
Full Credit
Description: Solves a linear inequality
Korea, Rep. of 6023 ©
Chinese Taipei 52200 ©
Armenia 47025 © Solve this inequality.
2 Russian Federation 46 (3.0) ©
2 Singapore 44019 © AN
3 Israel 41 (25 ©
Lebanon 40030 © Answer: x <L 2
Hungary 3823 ©
Kazakhstan 38(26) ©
Romania 3424 ©
Macedonia, Rep. of 26029 ©
1 Georgia 230217 ©
1 Lithuania 23(19 ©
2 United States 21(1.6) ©
[ international Avg. | 1703 |
Hong Kong SAR 16 (2.0)
Oman 15 (1.4)
Bahrain 13(11) @
Ghana 13(1.6) @
Morocco 13(12) @
Turkey 10013 @
Japan 9(12) @
Jordan 9(1.0) @
Finland 8(14 @
Australia 8(1.7) @
United Arab Emirates 708 ®
Syrian Arab Republic 7012 @
Qatar 6(13) @
Ukraine 6(1.7) @
+ England 5(13) @
Italy 509 ®
Palestinian Nat'l Auth. 409 @
Saudi Arabia 4(1.0) @
Indonesia 3() @ The answer shown illustrates the type of student response that was given 1 of 1 points.
Malaysia 3(08) @
New Zealand 2009 @ Percent Percent
Thailand 205 @ Country Full Credit Country Full Credit
Slovenia 2(008) @
Norway 105 @ Ninth Grade Participants Benchmarking Participants
Tunisia 1006 @ 2 Honduras 31 @ 13 North Carolina, US 38(44) ©
Chile 102 @ Botswana 104 @ 12 California, US 3538 ©
Iran, Islamic Rep. of 0002 @ South Africa 102 @ T Minnesota, US 3332 ©
Sweden -- 12 Massachusetts, US 33(48 ©
12 Indiana, US 3334 ©
12 Connecticut, US 2024 ©
12 Florida, US 19 (3.2)
1 Colorado, US 13 (2.3)
Dubai, UAE 0(1.1) @
1 Alabama, US 9200 @
Abu Dhabi, UAE 8(15) @
Quebec, Canada 104 @
2 Ontario, Canada 103) @
©  Percentsignificantly higher than international average 2 Alberta, Canada 002 @

®  Percent significantly lower than international average

See Appendix C.3 for target population coverage notes 1, 2, and 3. See Appendix C.9 for sampling guidelines and sampling participation notes 1, $, and ¥.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
A dash () indicates comparable data not available.
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