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Foreword

In both technologically advanced and developing economies,
understanding educational outcomes is central to effective
educational planning and reform. Further, in today’s global
innovation economy, competence in mathematics and science

remains an educational imperative.

For more than 50 years, the International Association for
the Evaluation of Educational Achievement (IEA) has been
conducting comparative studies of educational achievement
in a number of curriculum areas, including mathematics and
science. TIMSS 2011 represents the fifth cycle of the Trends
in International Mathematics and Science Study (TIMSS),
developed by IEA. During the past two decades, TIMSS has
reported on mathematics and science achievement trends at the
fourth and eighth grades, providing educational policymakers,
administrators, teachers, and researchers with powerful insights
into how educational systems are functioning as well as critical
intelligence about the possibilities for educational reform and

improvement.

The TIMSS 2011 International Results in Mathematics
presents extensive information on student performance in
mathematics, including trends over the five assessments
since 1995. Also included are data on performance in the
mathematics content domains (algebra, geometry, etc.) and
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on competence in managing the problem solving challenges in these
mathematical contexts. In addition, the TIMSS 2011 report contains vital
information on key curricular, instructional, and resource-related factors
that can impact the teaching and learning process. These data on student
achievement trends and the contexts for teaching and learning mathematics will
ensure that TIMSS continues to set the standard for studies of this type and be
regarded as a fundamental source of information for educational policymakers,
planners, and researchers alike.

TIMSS requires and represents a significant commitment of resources and
dedication to achieve a common vision. Clearly, projects of this magnitude rely
on the cooperation and support of a large number of individuals, institutions,
and organizations around the world. IEA is particularly indebted to the staff
members of the TIMSS & PIRLS International Study Center at Boston College,
who have been charged with the overall leadership of this project. Their
contributions have been augmented by the staft of the IEA Data Processing
and Research Center, the IEA Secretariat, Statistics Canada, and Educational
Testing Service, for whose support I am also extremely grateful. While the
work of the staff of this consortium makes projects like TIMSS possible, the
continued leadership and direction of the TIMSS Executive Directors Ina Mullis
and Michael Martin remain central to the success of this project.

In addition, projects of this size are possible only with considerable
financial support. I am particularly grateful for support from IEA’s major
funding partners, including the US National Center for Education Statistics,
the World Bank, and the many self-funding countries without which this
project would not have been possible. I also wish to thank Boston College for
its continued support of the TIMSS & PIRLS International Study Center.

Finally, as always, TIMSS would not have been possible without the
National Research Coordinators and their colleagues, whose responsibility it
was to manage the study at the local level, and the participation of the many
teachers, students, and policymakers around the world who gave freely of
their time in the interest of advancing our common understanding of reading
achievement. On behalf of all who benefit from the use of the information
provided by TIMSS, we are thankful for this commitment.

Hans Wagemaker
Executive Director, IEA
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Executive
Summary

TIMSS is an international assessment of mathematics

and science at the fourth and eighth grades that has been
conducted every four years since 1995. In 2011, nationally
representative samples of students in 63 countries and

14 benchmarking entities (regional jurisdictions of countries,
such as states) participated in TIMSS. Countries and
benchmarking participants could elect to participate in the
fourth grade assessment, the eighth grade assessment, or
both: fifty-two countries and seven benchmarking entities
participated in the fourth grade assessment, and 45 countries
and 14 benchmarking entities participated in the eighth grade
assessment. Several of the countries, where fourth and eighth
grade students were expected to find the TIMSS assessments
too difficult, administered the fourth and eighth grade

assessments to their sixth and ninth grade students.

In total, more than 600,000 students participated in
TIMSS 2011. TIMSS 2011 continues the series of international
assessments in mathematics and science conducted by the
International Association for the Evaluation of Educational
Achievement (IEA).
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IEA pioneered international comparative assessments of educational
achievement in the 1960s to gain a deeper understanding of the effects of
policies and practices across countries’ different systems of education. TIMSS is
directed by IEAs TIMSS & PIRLS International Study Center at Boston College.

This TIMSS 2011 report summarizes the mathematics achievement results
of fourth and eighth grade students in countries around the world, and provides
trends over the five assessments since 1995. As a complement to this volume,
TIMSS 2011 International Results in Science summarizes fourth and eighth grade
students’ science achievement in each of the 63 countries and 14 benchmarking
participants.

The TIMSS mathematics assessment is based on a comprehensive
framework developed collaboratively with the participating countries that is
organized around two dimensions:

¢ A content dimension specifying the domains or subject matter to be
assessed within mathematics; and

¢ A cognitive dimension specifying the domains or thinking processes
expected of students as they engage with the mathematics content.

The content domains and topic areas within them are different for the
fourth and eighth grades, but the cognitive domains are the same for both
grades, encompassing a range of cognitive processes involved in solving problems

throughout the primary

Fourth Grade Content Domains Eighth Grade Content Domains
and middle school years.

Number Number . R
35% Geometric Shapes and Measures 30% Algebra Given the frameworks
Data Display Geometry broad coverage goals, the
20% Data and Chance mathematics assessment
Fourth Grade Cognitive Domains Eighth Grade Cognitive Domains item pools were necessarily
Knowing Knowing large—175 and 217
40% Applying 40% Applying assessment items at the
Reasoning Reasoning fourth and eighth grades,

respectively—with about
half being multiple choice and half being constructed response items where
students write their answers. The achievement results are reported on the
TIMSS achievement scales for the fourth and eighth grades, each with a range
of 0-1,000 (although student performance typically ranges between 300 and
700). TIMSS uses the centerpoint of the scale (500) as a point of reference that
remains constant from assessment to assessment.
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East Asian Countries Are Top-performers in TIMSS 2011

East Asian countries continue to lead the world in mathematics achievement.
Singapore, Korea, and Hong Kong SAR, followed by Chinese Taipei and Japan,
were the top-performing countries at the fourth grade. Similarly, at the eighth

- — grade, Korea, Singapore, and Chinese Taipei
Top-performing Countries in TIMSS 2011

: outperformed all other countries, followed
by Hong Kong SAR and Japan.

singapore Korea In addition to the five top-performers at
e Snoepore the fourth grade, Northern Ireland, Belgi
Hong Kong SAR Chinese Taipei ¢ fourth grade, INorthern lreland, belgium
Chinese Taipei Hong Kong SAR (Flemish), Finland, England, and the Russian
Japan Japan Federation rounded out the top ten high-

achieving countries. The US states of Florida
and North Carolina had performance similar to these countries. At the eighth
grade, the Russian Federation, Israel, Finland, the United States, and England
also were included in the top ten high-achieving countries. The US states of
Massachusetts, Minnesota, and North Carolina and the Canadian province of
Québec also had high achievement, but lower than the East Asian countries.
While there were small differences from country to country, there was
a substantial range in performance from the top-performing to the lower-
performing countries. Twenty-two countries at the fourth grade and the three
assessing their sixth grade students had average achievement below the TIMSS
scale centerpoint of 500, as did two benchmarking participants. At the eighth
grade, 27 countries and the three assessing their ninth grade students had
average achievement below 500, as did three benchmarking participants.

FOUI’Th Grade ShOWS I\/Iore Increases Trends Between 1995 and 2011, Fourth Grade

E|gh1-h Grade Australia Austria
England Czech Republic

At the fourth grade, 17 countries and three Hong Kong SAR Netherlands

benchmarking participants have comparable data Iran

from 1995 and 2011, providing trends over the Japan

past 16 years. Since 1995, twelve of these countries Korea

raised their levels of mathematics achievement Ne;;v s

and only three had decreases. Among the P:ZVSZI

benchmarking participants, the Canadian i

province of Ontario increased achievement and Slovenia

United States
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Trends Between 1995 or 1999* and 2011, Eighth Grade the province of Québec decreased

) ) ) » achievement between 1995 and 2011.
.
At the eighth grade, there was

Chile Finland (Seventh Grade) .
more balance between mathematics

Chinese Taipei Hungary . .
Hong Kong SAR Japan achievement growth and decline among
Italy Jordan countries. Of the 25 countries and
Korea Macedonia eight benchmarking participants with
Lithuania Malaysia comparable data spanning 1995 or 1999
Russian Federation Norway to 2011, nine countries had increased
Slovenia R i . .
vent omania achievement and eleven countries had
United States Sweden . .
i decreased achievement. In addition,
Thailand . o
A four benchmarking participants had
*The 1999 assessment only was given at the eighth grade, and a number of increased achievement—the Canadian

countries joined at that time.

province of Ontario and the US states
of Massachusetts, Minnesota, and North Carolina—while two had decreased
achievement—the Canadian provinces of Alberta and Québec.

Overview of TIMSS 2011 Overview of TIMSS 2011 Trends at TIMSS International
International Benchmarks, International Benchmarks, Bench ma rks

Fourth Grade Eighth Grade

TIMSS reports achievement at four points along
® Apply understanding in * Reason, draw conclusions,  the scale as international benchmarks: Advanced
relatively fomplex s'ituations make 'generalizati'ons, and International Benchmark (62 5)) Hi gh International
and explain reasoning. solve linear equations

“ “ Benchmark (550), Intermediate International

Benchmark (475), and Low International

® Apply knowledge and ® Apply knowledge and
understanding to solve understanding in a varietyof ~ Benchmark (400).
problems. relatively complex situations. At the fourth gra de, reflec ting the u pwar d
| -
trends in average achievement, there were
® Apply basic knowledge in ® Apply basic knowledge in . .
straightforward situations. a variety of situations. more 1mprovements across the International

] Benchmarks in 2011 than there were declines.

Remarkably, only one country showed decreases

® Have some basic ® Some knowledge of whole
mathematical knowledge. numbers and decimals, in achievement at all four benchmarks between
operations, and basic graphs.

1995 and 2011, and nine countries showed

This report contains a number of items illustrating improvement at all four benchmarks, raising the

(P ITEER T 03 TS e B e el el T A A S level of performance across the entire distribution
at the fourth and eighth grades.

of student achievement.
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Reflecting less improvement across  countries with Increases at All Four

countries at the eighth grade, three countries ~ TIMSS International Benchmarks between
. . 1995 and 2011, Fourth Grade
declined since 1995 at all four benchmarks

(Hungary, Sweden, and Norway), and only three Hon gKlz;: SAR /::::;Ij

countries improved at all four benchmarks. Japan Svanie
England Iran

Very High Percentages of East United States

Asian Students Reach TIMSS

International Benchmarks Countries with Increases at All Four

TIMSS International Benchmarks between

At both the fourth and eighth grades, the 1995and 2011, Eighth Grade
Korea

five East Asian countries had the largest
United States

percentages of students reaching the TIMSS A—
International Benchmarks, and the gaps were
especially large at the highest levels.

At the fourth grade, Singapore had 43 percent of their students reach
the TIMSS Advanced International Benchmark, followed by Korea, Hong
Kong SAR, Chinese Taipei, and Japan, all with 30 percent or more. Northern
Ireland was next with 24 percent, then England with 18 percent. These five
Asian countries also had from 70 to 80 percent reach the High Intermediate
Benchmark (again, Northern Ireland was next, but with 59%), and 93 percent
or more reach the Intermediate International Benchmark (Belgium, Flemish
had 89% and the Netherlands 88%). Although Belgium (Flemish) and the
Netherlands had fewer students reaching the highest benchmarks than did
the top-performing Asian countries, they had nearly as many reaching the
Intermediate level and just as many reaching the Low level.

Percentages of East Asian Students Reaching International Benchmarks
in TIMSS 2011, Fourth Grade

Advanced High Intermediate Low
30% or More 70% or More 93% or More 99% or More

439% Singapore 80% Korea 97% Korea 100% Korea
39% Korea 80% Hong Kong SAR 96% Hong Kong SAR 99% Singapore
37% Hong Kong SAR 78% Singapore 94% Singapore 99% Hong Kong SAR
34% Chinese Taipei 74% Chinese Taipei 93% Chinese Taipei 99% Chinese Taipei
30% Japan 70% Japan 93% Japan 99% Japan
99% Belgium (Flemish)
99% Netherlands

Next Highest Percentage
24% Northern Ireland ~ 59% Northern Ireland  89% Belgium (Flemish)  98% Finland
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At the eighth grade, clearly the East Asian countries, particularly Chinese
Taipei, Singapore, and Korea, are pulling away from the rest of the world by
a considerable margin. Capitalizing on the head start demonstrated by their
fourth grade students, these same five East Asian countries had by far the largest
percentages of eighth grade students reaching the Advanced International
Benchmark. Very impressively, Chinese Taipei, Singapore, and Korea had nearly
half of their students (47-49%) reach the Advanced International Benchmark.
Hong Kong SAR had about one-third (34%) reach this level, and Japan had over
one-fourth (27%). Next,

Percentages of East Asian Students Reaching International Benchmarks

in TIMSS 2011, Eighth Grade the Russian Federation

Advanced High Intermediate Low and Israel had 14 and 12

27% or More 61% or More 87% or More 95% - 99% percent, respectively. At

49% Chinese Taipei 78% Singapore 93% Korea 99% Singapore the ngh International

48% Singapore 77% Korea 92% Singapore 99% Korea Benchmark, Japan (61%)

47% Korea 73% Chinese Taipei 89% Hong Kong SAR 97% Hong Kong SAR trailed the other four
34% Hong Kong SAR 71% Hong Kong SAR 88% Chinese Taipei 97% Japan

Asian high achievers
(71-78%), but the
next highest were the

27% Japan 61% Japan 87% Japan 96% Chinese Taipei
96% Finland

95% Russian Federation
Next Highest Percentage Russian Federation and

14% Russian Federation ~ 47% Russian Federation ~ 78% Russian Federation ~ 93% Slovenia Israel with less than half
(40-47%) achieving
at the high level. At the Intermediate International Benchmark, the Russian
Federation (78%) followed the five top-performers (87-93%), and at the Low
International Benchmark Finland and the Russian Federation joined the five
East Asian countries (with 95-99%), followed by Slovenia (93%).

More Countries Demonstrate Relative Strength in Knowing
Mathematics than Applying and Reasoning

Generally, the TIMSS 2011 participants with the highest achievement overall
also had the highest achievement across the content and cognitive demands.
However, many countries performed relatively higher in one or two of the
content domains compared, to their overall performance, and relatively lower
in one or two others.
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Internationally, the fewest countries showed relative strength in geometry.
For example, at the eighth grade, many countries (25) had relatively higher
achievement in algebra than they did overall, and far fewer (only 10) had
relatively higher achievement in geometry.

Across the fourth and eighth grades, more countries demonstrated relative
strengths in knowing mathematics (i.e., recalling, recognizing, and computing)
than in applying mathematical knowledge and reasoning.

Early Start Crucial in Developing
Children’s Mathematics Achievement

An early start is crucial in shaping children’s numeracy skills. In TIMSS 2011,
at the fourth and sixth grades, and for the benchmarking participants, students
had higher mathematics achievement if their parents reported that:

¢ They often engaged in early numeracy activities with their children;

¢ Their children had attended preprimary education; and

¢ Their children started school able to do early numeracy tasks
(e.g., simple addition and subtraction).

There is increasing evidence that participating in numeracy activities as
well as literacy activities during the preschool years can have beneficial effects
on children’s later acquisition of numeracy skills. To examine students’ early
home experiences, TIMSS includes an Early Numeracy Activities scale based
on parents’ reports about the frequency of having done six activities with their
child, such as playing with number toys, counting things, and playing number

or card games. Internatlonally’ Early Numeracy Activities Before Beginning TIMSS 2011
Grade

the 49 percent of students whose  Primary School—International Averages Mathematics

parents Often engaged them == T

Average

had higher average achievement  [fnag B - h o
than the students whose parents 600
only Sometimes (60%) engaged g ‘10
them, and the small percentage of {:i: 500 .______4'93
students whose parents Almost %, T -~ _““0
Never did any of the activities g
with them had the lowest average 400
mathematics achievement.
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Students Attended Preprimary TIMSS 2011 i) Preprimary education, in the
Education—International Averages Mathematics (€2 form of preschool, kindergarten,

Less than

PRy P v B or an early childhood education
or More but More or Less Attend .
than 1 Year program, plays an important role
Average
Percenti 43% 33% 11% 13% i i i i
i in preparing children for primary
600 school. Besides giving students
g an early start in school and life,
8 507
3 ® 498 preprimary education provides an
g 500 T~ . . ,
P =@~ _ 457 avenue for overcoming children’s
g i
$
<<

disadvantages and can help to break

400 the generational cycles of poverty
and low achievement. According
to the TIMSS 2011 Encyclopedia, some countries already have mandatory
preprimary education and some have nearly 100 percent enrollment, even
though attendance is not mandatory. Of course, school policies of entering
primary school at older ages permit opportunities for more years of preschool
attendance than when children start primary school at younger ages.

Although attendance in preprimary education differed dramatically from
country to country, on average, the fourth grade students with at least three
years of preprimary education (43%), or even more than one year (33%), had
higher average achievement than their counterparts with only one year or less of
preprimary education. Most notably, the 13 percent of students, on average, that

did not attend preschool had much lower average mathematics achievement.
Considering that 1) parents are children’s first teachers and many parents
have concentrated on numeracy skills, and that 2) substantial percentages
of children in some countries have attended several years of preprimary
education, it is not surprising that

Students Could Do Early Numeracy TIMSS 2011 ) . o
Tasks When Began Primary School — Mathematics B2~ many children begin primary school
International Averages with some numeracy skills. TIMSS
included the Early Numeracy Tasks
Average
P 25% 71% 4% >
Percentage ° 0 ° scale based on parents’ assessments
600 of how well their children could
g 524 do six early numeracy tasks (e.g.,
k- o-__ - 492 simple addition and subtraction)
= 500 ~-~-9 ,
5 S~ 451 upon entering school. Parents
g S~
g ® assessments of their children initial
400 numeracy skills corresponded well
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with mathematics achievement at the fourth and sixth grades, and among
benchmarking participants. For example, mathematics achievement at the
fourth grade was substantially higher for the one-quarter of students whose
parents reported their children could perform the activities Very Well, next
highest for the 71 percent whose parents reported Moderately Well, and much
lower for the few whose parents reported Not Well.

Home Resources Strongly Related to
Mathematics Achievement

Research consistently shows a strong positive relationship between
achievement and indicators of socioeconomic status, such as parents’ or
caregivers’ level of education. At the fourth and sixth grades, TIMSS used
the parents’ reports on the availability of key home resources to create the
Home Resources for Learning scale, including parents’ education, parents’
occupation, books in the home, and study supports. Internationally, on
average, the 17 percent of students with Many Resources had substantially
higher mathematics achievement than the nine percent with Few Resources—

a 119-point difference. However,

Home Resources for Learning— TIMSS 2011
almost three-quarters of the International Averages Mathematics (S5
fourth grade stadents (74%) had

Average o o o
Some Resources. g 17% 74% 9%
At the eighth and ninth 600 555
g
grades, TIMSS asked the students £ o _ -
. > ~
themselves about their parents’ 00 “~~4z7.
. . <
education, books in the home, ) \~\~ 436
4 ~
and study supports, with similar 2 |
results. Internationally, the twelve 400
percent of eighth grade students . .o — TIMSS 2011 R
with Many Resources had the International Averages Mathematics (328
highest average achievement, the
Average
two-thirds with Some Resources  Fecentage 12% LV 2
had the next highest achievement, 600
and the one-fifth with Few g 55(:
[
Resources had the lowest average [ S
e 500 SSo_470
achievement. P Dl ¥
g S~
c S~ 415
a
400
n, [IMSS & PIRLS TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
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Successful Schools Tend to Be Well-resourced

Ever since the Coleman report in 1966, researchers have recognized that the
compositional characteristics of a school’s student body can affect student
achievement. To provide information on this topic, TIMSS routinely asks
school principals to report on their students’ economic home backgrounds
and home language. While there was variation across countries, higher average
mathematics achievement was associated with students attending schools where
a greater percentage of students had the following characteristics:

¢ Were from relatively affluent socioeconomic backgrounds; and

¢ Spoke the language of the TIMSS assessment as their first language.

For example, students were distributed relatively equally across three
types of schools categorized by the affluence of their home backgrounds. At
the fourth grade, 36 percent attended schools with relatively more students from

School Composition by Student Home Economic TIMSS 2011 affluent than from economlcally

Background—International Averages Mathematics (€2 disadvantaged homes, and these
More Affluent Neither More More :
P et o A o students had the highest average
Disadvantaged More Disadvantaged than Affluent :
Average = IR an fiuen achievement. At the other end of
Percentage 36% 35% 30%
of Students the range, 30 percent of students
600 . .
" attended schools with relatively
<
£ 508 more students from economically
>
' .
1 500 o---___% disadvantaged homes, and these
g O-—_ 470
[
& ~9® students had the lowest average
v
< achievement.

400

Similarly, at the eighth grade,

School Composition by Student Home Economic TIMSS 2011 32 percent attended schools with
Background—International Averages Mathematics [0 | atively more students from

More Affluent Neither More More .
than Affluent nor Disadvantaged affluent than disadvantaged homes,
Disadvantaged More Disadvantaged than Affluent .
Average and these students had the highest
Percentage 32% 33% 36%
S average achievement. Conversely,
600
" 36 percent of students attended
[
§ schools with relatively more students
2 494
7 500 QO——___ 471 from economically disadvantaged
v =9~ 448
§ O-—__ --9 homes, and these students had the
>
<<

lowest average achievement.
400
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Successful schools also are likely to have better working conditions and
facilities as well as more instructional materials, such as books, computers,
technological support, and supplies. TIMSS 2011 created the Mathematics
Resource Shortages scale based on principals’ responses concerning
inadequacies in general school resources (materials, supplies, heating/cooling/
lighting, buildings, space, and staff) as well as resources specifically targeted

to support mathematics instruction Instruction Affected by Mathematics TIMSS 20.11 4
(specialized teachers, computers, ResourceShortages—International Averages Mathematics kRt

computer software, calculators, library

Average
. . . Percenr%ge 25% 70% 5%
materials, and audio-visual resources).  ofstudents

Many countries were fortunate to have 600

very few, if any, students in schools g

where instruction was Affected A g 500 137____ 488

Lot by resource shortages. However, %, e~ - _432

this was a crucial problem in some g

countries. At both the fourth and 400

eighth grades, the one-quarter of Instruction Affected by Mathematics TIMSS 2011 &

students in schools Not Affected by Resource Shortages—International Averages Mathematics (928

resource shortages had higher average

Average
. . . 0 0/ 0
mathematics achievement than their  féentage o L 0

counterparts in less well-resourced 600

_ £

schools. For students at the sixth and [

v
ninth grades, there was more impact [ ., 488

. < ®-__ 464

from lack of resources, with greater | ~~<0 453

© e
percentages of students in schools [ ®
Affected A Lot by resource shortages. 400
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Successful Schools Emphasize Academic Success and
Have Safe and Orderly Environments

Students with the highest mathematics achievement typically attend schools that
emphasize academic success, as indicated by rigorous curricular goals, effective
teachers, students that desire to do well, and parental support. Both principals
and teachers answered the questions comprising the School Emphasis on
Academic Success scale, and both were extremely positive and remarkably
similar in their responses. At both the fourth and eighth grades, there was a

Principals’ School Emphasis on Academic ~ TIMSS 2011 /T direct correspondence between

Success— International Averages Mathematics [S2tE average mathematics achievement

and principals’ reports, with

faerage 0 0, 0 . . .
Percentage 8% 8% 34% higher emphasis on academic
600 success related to higher average
: 511 mathematics achievement.
[
g 500 .______‘26 477 In contrast, schools with
é i . — . . .
s o discipline and safety problems are
©
2 not conducive to high achievement.
400 The sense of security that comes

from attending a school with few
Principals’ School Emphasis on Academic ~ TIMSS 2011 T 8

Success—International Averages Mathematics (92K behavior problems and having
litle or no concern about student
Average
P?gce,g%ge 7% 53% 41% or teacher safety promotes a stable
of Students
600 learning environment. To create
g the School Discipline and Safety
g 495 scale, principals provided their
i ®--___ 7 erceptions about the degree to
% ~®~__ 449 percep g
— . . . . .
8 -0 which a series of ten discipline,
<
400 disorderly, and bullying behaviors

were problems in their schools.
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At both the fourth and eighth Principals’ Problems with School Discipline TIMSS 20,11
grades, students who attended schools ~and Safety—International Averages Mathematics BaiS

with disorderly environments and

Average % % @
who reported more frequent bullying  Sf& g iR i) S

had much lower achievement than 600

their counterparts in safe and orderly E’

schools. Interestingly, across the é 500 tzs___ 482

fourth grade countries, 61 percent of %, T~ - 451
students, on average, attended schools [ ~®

with Hardly Any Problems with 400
discipline or safety, 29 percent were

Principals’ Problems with School Discipline TIMSS 2011 ;1

in schools with Minor Problems, and Safety—International Averages Mathematics (22t
and 11 percent attended schools —
with Moderate Problems. Across  Pecentage 16% 66% 18%

the eighth grade countries, however, 600

discipline appeared to be more of an

issue; principals reported that only s00 483

16 percent of students were in

-
c
]
£
]
>

2

=
v

<
@
o
[
o
]
>
<

schools with Hardly Any Problems,

66 percent were in schools with Minor 400
Problems, and 18 percent attended
schools with Moderate Problems.

There is growing evidence that bullying in schools is on the rise, especially
with the emergence of cyber-bullying, and that bullying does have a negative
impact on students’ educational achievement. The Students Bullied at School
scale was based on how often students experienced six bullying behaviors, such
as “Someone spread lies about me” and “I was made to do things I didn’t want
to do by other students”
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TIMSS 2011 '3
Mathematics (<2

Students Bullied at School—
International Averages

About Monthly About Weekly

Average
Percentage 48% 32% 20%
of Students
600
c
(7
:
% 500 5.01 493
: ~®
©
g
3

400

TIMSS 2011 B2
Mathematics (92t

Students Bullied at School—
International Averages

About Monthly About Weekly

Average o o o
Percentage 59% 29% 12%
of Students

600
€
[
£
[
>

2

S BEL

g %3 467

@ LB R —

g Q- _ 4
: --e
z

400

At both the fourth and eighth
grades, an increase in the frequency
of bullying was related to a decrease
in average mathematics achievement.
Unsettlingly, across countries,
although nearly half of the fourth
grade students reported Almost Never
being bullied (48%), the majority were
bullied either About Monthly (32%)
or About Weekly (20%).

In contrast to principals’ reports
of more school discipline and safety
problems at the eighth grade than
fourth grade, the eighth grade students
reported experiencing somewhat less
bullying behavior than the fourth
grade students.

Teacher Preparation and
Career Satisfaction Related
to Higher Mathematics
Achievement

In view of the importance of a well-prepared teaching force to an effective

education, TIMSS 2011 collected a variety of information about teacher

education. Internationally, most students were taught by the following:

¢ Teachers with bachelor’s or postgraduate university degrees (79% at the
fourth grade, and 87% at the eighth grade);

¢ Teachers with at least 10 years of experience (71% at the fourth grade,

and 64% at the eighth grade);

¢ Teachers who reported being Very Well prepared to teach the TIMSS
mathematics topics (83% at the fourth grade, and 84% at the eighth

grade); and

¢ Teachers Very Confident in teaching mathematics (75% at the fourth

grade, 76% at the eighth grade).

At both the fourth and eighth grades, students with more experienced and

more confident teachers had higher mathematics achievement.
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The TIMSS 2011 Teacher Career Satisfaction scale categorized students
based on their teachers’ degree of agreement with six statements, such as
“I do important work as a teacher” and “I plan to continue as a teacher for as
long as I can” At both the fourth and eighth grades, teacher satisfaction was
positively related to average mathematics achievement, and very few students
had teachers that expressed any dissatisfaction except in a small number of
countries.

Internationally, the fourth grade students with Satisfied mathematics
teachers (54%) had higher achievement than those with teachers that were
only Somewhat Satisfied (41%) or Less Than Satisfied (5%). The eighth grade
mathematics teachers reported somewhat lower levels of career satisfaction,
with the 47 percent of students taught by Satisfied mathematics teachers having
higher mathematics achievement than those taught by only Somewhat Satisfied
(45%) or Less Than Satisfied (7%) teachers.

Students with Positive Attitudes  Students Like Learning Mathematics— TIMSS 2011 TS

. International Averages Mathematics I=E
Toward Mathematics Have 9
. . Like Learning Somewhat Like Do Not Like
H|gher ACh|evemenT, bu‘l’ Mathematics Learning Mathematics | Learning Mathematics
. . Average 5 5 o
Attitudes Less Positive at the becentage 48% 36% 16%
Eighth Grade _—
c
[
Each successive TIMSS assessment has § 509
2
shown a strong positive relationship g > o--__ - _‘.‘33 466
o ——
within countries between student [ ®
>
attitudes toward mathematics and ™ 400
their mathematics achievement. The
lati hip is bidi ti 1 ith Students Like Learning Mathematics— TIMSS 2011 3
relationship is bidirectional, wi International Averages Mathematics B
attitudes and achievement mutually Mo s TG Do Not Like
inﬂuencin each other Mathematics Learning Mathematics | Learning Mathematics
. A
g Percentuge 26% 42% 31%
The Students Like Learning °f5'”d6"gg
Mathematics scale was based on students’ o
[
degree of agreement with six statements, § 504
such as “I enjoy learning mathematics”  ff - zg7
@ -—
and “I learn many interesting things in | e —— —‘,“3
z

mathematics.” Internationally, nearly
half of the fourth grade students
Like Learning Mathematics, and they had higher average achievement
than those that Somewhat Like Learning Mathematics (36%). Those that
Do Not Like Learning Mathematics (16%) had the lowest average achievement.

400
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Substantially fewer eighth grade

Students Confident in Mathematics— TIMSS 2011 Q)
International Averages Mathematics B8 stydents reported positive attitudes
toward learning mathematics.
Average
Per\éent%ge

of Students
600

Average Achievement

500

400

E K T i The eighth grade students with
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539. my classmates” (reverse coded) and
N\ <«
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o _ at mathematics.” Internationally,
N~ 435

~~9 just one-third of the fourth grade

students expressed confidence in

their mathematics ability, but their

mathematics achievement was higher than for the Somewhat Confident
students. The students lacking confidence (21%) had the lowest achievement.

Disturbingly, only 14 percent of the eighth grade students, on average,

expressed confidence in their mathematics ability, with most students

divided between Somewhat Confident (45%) and Not Confident (41%).

The achievement gap was more than 100 points between the small percentage
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The Students Value Mathematics

46% 39% 15% scale asked the eighth grade students
about six different aspects of valuing
mathematics, including “I think

482 learning mathematics will help me in

o-——___ %3_ - 439 my daily life” and “I need to do well

-~ in mathematics to get the job I want.”

Apparently, even though many of
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the eighth grade students do not especially enjoy learning mathematics, they do
appreciate the value of the subject. Internationally, the nearly one-half of students
that Value mathematics had the highest average achievement, followed by those
that Somewhat Value the subject. Those that Do Not Value mathematics (15%)
had the lowest average achievement.

Engaging Instruction Related to
Higher Mathematics Achievement

To help build a better bridge between curriculum and instruction, TIMSS 2011
collected information about the concept of student engagement in learning, which
focuses on the cognitive interaction between the student and the instructional
content. To measure aspects of student engagement, TIMSS 2011 developed both a
a student scale called the Engaged in Mathematics Lessons scale, and a teacher scale,
called the Engaging Students in Learning scale.

From the students’ perspective, the Engaged in Mathematics Lessons scale
asked how much students agreed with five statements, such as “I know what

my teacher expects me to do” and g yenes Engaged in Mathematics TIMSS 2011 T
“I am interested in what my teacher Lessons—International Averages Mathematics [GE

says.” Internationally, the fourth

Average @ 7 7
grade students Engaged in their Percentage 250 B 520

mathematics lessons had the highest 600
achievement, followed by those
Somewhat Engaged (42%) and the
few students Not Engaged (8%).

At the eighth grade, internationally,

500 ._____ 482
—

Average Achievement

smaller percentages of students 400
reported being Engaged, although this

25 percent had the highest mathematics ~ Students Engaged in Mathematics TIMSS 2011 3
Lessons—International Averages Mathematics [S2E

.
being only Somewhat Engaged, and | Average

Percentage 25% 54% 21%

the one-fifth of students Not Engaged °f5‘”dﬁeg;‘

achievement. The majority reported

had the lowest average achievement.

£
[
Also, students were categorized [
o
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(four at the eighth grade) intended to
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interest students and reinforce learning
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(e.g., summarizing the lesson’s learning goals, questioning to elicit reasons
and explanations, and bringing interesting things to class). Many fourth grade
students internationally (69%) had mathematics teachers that made efforts to
use these practices to engage them in Most Lessons, and the rest had teachers
that used such practices in About Half the Lessons (with a few exceptions).
Internationally, at the eighth grade, relatively small percentages of students had
teachers that frequently related lessons to students’ daily lives (39%), and even
smaller percentages had teachers that routinely brought interesting materials
to class (18%).

Instruction Affected by Students Lacking in Basic Nutrifion
and Sleep

Finally, the characteristics of the students themselves can be very important
to the classroom atmosphere. Unfortunately, some children in many countries
around the world suffer from hunger, and a growing body of research, mostly
in developing countries, is providing evidence that malnutrition has a negative
impact on educational achievement. Similarly, a number of studies in a variety
of countries have shown sleep duration and quality to be related to academic
functioning at school.

On average, internationally, most fourth grade (71%) and eighth grade
students (63%) were in classrooms where instruction was “not at all” limited
because students were lacking in basic nutrition. These students had higher
average mathematics achievement than their peers in classrooms where
instruction was limited “some or a lot” because students suffered from lack of
basic nutrition. The percentage lacking in basic nutrition was much higher in
some countries, including some of those that participated at the sixth and ninth
grades.

Internationally, students suffering from some amount of sleep deprivation
did have lower average mathematics achievement. Teachers reported that only
a scant majority of fourth grade students (53%) and not even half of the eighth
grade students (43%), across countries, were in classrooms where instruction
was “not at all” limited by students suffering from not enough sleep. Further,
while there was considerable variation across countries, in a number of TIMSS
2011 countries and benchmarking participants at least two-thirds of students
reportedly were at least somewhat sleep deprived.
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Infroduction

Students need to develop mathematical understanding to manage
successfully in school and society. Mathematics is the foundation
for further study in a number of school subjects, most notably

the sciences; and mathematics problem solving builds logical
reasoning skills that can be applied in many situations. For students’
everyday life, today and in the future, mathematics is pervasive,
from managing money to cooking and a range of other tasks.

For example, mathematics is used to determine lengths of time,

put things together (from models to electronics), and calculate
quantities of what to buy (from pizza to paint).

The world is becoming increasingly “quantified,” and
all students need to be well grounded in mathematical and
technological thinking to live a productive life. To be effective
future citizens, students need mathematics to understand daily
news and grasp world events, often described through statistics,
increases, and decreases. Considering students’ future careers,
mathematics is important to some degree in most occupations
(e.g., construction, manufacturing, and business) and is required at
a high level in many higher paying fields (e.g., engineers, scientists,

accountants, and doctors).

TIMSS (Trends in International Mathematics and Science
Study) has the goal of helping countries make informed decisions
about how to improve teaching and learning in mathematics and
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science. This TIMSS 2011 report summarizes the results of the TIMSS 2011
international mathematics assessment of fourth and eighth grade students
in countries around the world. As the fifth assessment in a regular program
of student assessment conducted every four years since 1995, TIMSS 2011
provides participating countries with a wealth of information about trends in
the mathematics knowledge and skills of their students. At the heart of TIMSS
is a wide-ranging state-of-the-art assessment of how well students master the
essential mathematics content, concepts, and procedures that countries expect
them to learn as they progress through primary and lower secondary school.
Student achievement on the TIMSS 2011 mathematics assessment
is summarized in a variety of ways, beginning with trends over time in
mathematics achievement overall as well as in its major component areas
(e.g., algebra, geometry, etc.). The results also monitor progress toward the
TIMSS International Benchmarks of mathematics achievement—advanced,
high, intermediate, and low. Recognizing that student mathematics achievement
is the result of a complex interplay of societal, school, and home environmental
factors, this TIMSS mathematics report embeds the achievement results in the
context of the major influences on student learning, including the scope and
coverage of the mathematics curriculum, home support for student learning,
school resources and learning climate, teacher preparation for mathematics

instruction, and student engagement in classroom learning.

Countries Participating in TIMSS 2011

TIMSS 2011 continues the series of mathematics and science assessments
conducted by the International Association for the Evaluation of Educational
Achievement (IEA). IEA is an independent international cooperative of national
research institutions and government agencies with nearly 70 member countries
worldwide. IEA has a permanent secretariat based in Amsterdam, and a thriving
data processing and research center in Hamburg (the IEA DPC). The decision
to participate in an IEA study is coordinated through the IEA Secretariat in
Amsterdam and made solely by each member country according to its own
data needs and resources.

Exhibit 1 shows the 63 countries participating in TIMSS 2011, including
some distinct education systems within countries that have always participated
separately throughout IEA’s long history (e.g., the Dutch-speaking part of
Belgium and Hong Kong SAR). In addition, TIMSS 2011 had 14 benchmarking
participants, including three Canadian provinces, nine US states, and
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Exhibit 1: Countries Participating in TIMSS 2011

Armenia
Australia
Austria
Azerbaijan
Bahrain
Belgium (Flemish)
Botswana

Chile

Chinese Taipei
Croatia

Czech Republic
Denmark
England
Finland
Georgia
Germany
Ghana
Honduras
Hong Kong SAR
Hungary
Indonesia

Iran, Islamic Rep. of
Ireland

Israel

Italy

Japan

Jordan

TIMSS & PIRLS
International Study Center
Lynch School of Education, Boston College

Kazakhstan
Korea, Rep. of
Kuwait

Lebanon
Lithuania
Macedonia
Malaysia

Malta

Morocco

The Netherlands
New Zealand
Northern Ireland
Norway

Oman

Palestinian Nat’l Auth.

Poland
Portugal

Qatar

Romania
Russian Federation
Saudi Arabia
Serbia
Singapore
Slovak Republic
Slovenia

South Africa
Spain

TIMSS 2011 FEFg

. &
Mathematics [SEE

Sweden

Syrian Arab Republic
Thailand

Tunisia

Turkey

Ukraine

United Arab Emirates
United States

Yemen

Benchmarking Participants
Alberta, Canada
Ontario, Canada
Quebec, Canada
Abu Dhabi, UAE
Dubai, UAE
Alabama, USA
California, USA
Colorado, USA
Connecticut, USA
Florida, USA
Indiana, USA
Massachusetts, USA
Minnesota, USA
North Carolina, USA
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two emirates from the United Arab Emirates. Countries and benchmarking
participants could elect to participate in the fourth grade assessment, the
eighth grade assessment, or both. Fifty-two countries and seven benchmarking
participants administered the fourth grade assessment, and 45 countries and
14 benchmarking participants administered the eighth grade assessment.

Also, countries where students were expected to find the TIMSS
assessments too difficult for their fourth or eighth grade students were given
the option to assess students at a higher grade. Accordingly, three countries
administered the fourth grade assessment to their sixth grade students and the
eighth grade assessment to their ninth grade students.

In each country, nationally representative samples of approximately 4,000
students from 150-200 schools participated in TIMSS 2011 at each grade
assessed. In total, more than 300,000 students participated in the TIMSS 2011
fourth grade assessment and a further 300,000 in the eighth grade assessment.

The TIMSS Trend Assessments in Mathematics and Science

IEA pioneered international comparative assessments of educational
achievement to gain a deeper understanding of the effects of policies and
practices across countries’ different systems of education. IEA began its
pioneering work in the 1960’s with an international study of mathematics
achievement, and mathematics has remained a major focus throughout its
50-year history of educational research. First administered in 1995, IEA’s
TIMSS is an integrated assessment of mathematics and science that has been
conducted every four years since then. TIMSS is directed by IEA's TIMSS &
PIRLS International Study Center at Boston College.

With assessments in 1995, 1999, 2003, 2007, and 2011, TIMSS has
measured international student achievement in mathematics and science over a
16-year period, providing an unrivalled data resource for trends in mathematics
and science achievement. All of the countries, institutions, and agencies involved
in successive TIMSS assessments have worked collaboratively in building the
most comprehensive and innovative measures of mathematics and science
achievement possible, beginning in 1995 and improving with each successive
assessment. Appendix A shows the participation in earlier TIMSS assessments
by each TIMSS 2011 participant.

With its strong curricular focus and emphasis on policy relevant
information about the home, school, and classroom contexts, TIMSS is a
valuable tool that countries can use to evaluate achievement goals and standards

and monitor student achievement trends in an international context.
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New Policy-relevant Context Questionnaire Scales

TIMSS 2011 provides extensive information about home supports and school
environments for teaching and learning. In particular, in 2011 the trend cycles
of IEAs TIMSS and PIRLS international assessments came together producing
a synergy that led to advancements in the quality of background data collected
by both projects. Because PIRLS (Progress in International Reading Literacy
Study) also assesses students at the fourth grade, the alignment of the two
projects provided the opportunity for countries to assess the same fourth grade
students in reading, mathematics, and science in conjunction with the extensive
background data collected by IEA assessments—most notably, allowing TIMSS
to benefit from the PIRLS Learning to Read Survey, completed by students’
parents or caregivers.

Having almost 40 countries participate in both assessments required
a great deal of coordination, innovation, and creativity, most notably in the
area of background data collection. The TIMSS 2011 Student Questionnaires,
Teacher Questionnaires, School Questionnaires, and Curriculum Questionnaires
were developed jointly by TIMSS and PIRLS participants, including several
joint meetings of the TIMSS 2011 Questionnaire Item Review Committee and
the PIRLS 2011 Questionnaire Development Group. This effort yielded nearly
20 new context questionnaire scales about learning and teaching developed
in parallel across reading, mathematics, and science. Underpinning a new
approach to interpreting the questionnaire data, each context questionnaire
scale was created using IRT methods, and results presented for three regions
of the scale (most to least desirable) using scale score equivalents of response
combinations to determine the cutpoints for the regions.

The TIMSS 2011 Mathematics Assessment

The TIMSS 2011 mathematics assessment is based on a comprehensive
framework developed collaboratively with the participating countries. As
described in the mathematics chapter of the TIMSS 2011 Assessment Frameworks
(Mullis, Martin, Ruddock, O’Sullivan, & Preuschoff, 2009), at each grade
the mathematics framework is organized around two dimensions: a content
dimension specifying the domains or subject matter to be assessed within
mathematics, and a cognitive dimension specifying the domains or thinking
processes to be assessed. The content domains and the topic areas within the
domains are described separately for the fourth and eighth grades, with each
topic area elaborated with specific objectives.
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There are three content domains for the TIMSS 2011 fourth grade

assessment:
¢  Number;

¢ Geometric Shapes and Measures; and
¢ Data Display.

The eighth grade assessment has four content domains:
¢ Number;

¢ Algebra;
¢ Geometry; and

¢  Data and Chance.

The following three cognitive domains describe the sets of behaviors
expected of students as they engage with the mathematics content:

¢ Knowing;
¢ Applying; and
¢ Reasoning.

These cognitive domains are the same for both grades, encompassing a range of
cognitive processes involved in working mathematically and solving problems
throughout the primary and middle school years.

Given the frameworks’ broad coverage goals, the mathematics assessment
item pools were necessarily large—175 and 217 assessment items at the fourth
and eighth grades, respectively—with approximately half being multiple choice
questions and half being in a constructed response format where students write
their answers (see item counts by domain in Appendix B.1 and B.2). To keep
response burden to a minimum, each student participating in the assessment
responded to just a subset of the item pool, with IRT scaling being used to
estimate achievement on the assessment as a whole.

About 60 percent of the assessment items at each grade were retained
from previous TIMSS assessments (2003 and 2007) to provide a foundation
for measuring trends in mathematics achievement across assessments; the
remaining 40 percent were developed for TIMSS 2011.

Developing the assessment materials for TIMSS 2011 was a cooperative
venture, involving the National Research Coordinators (NRCs) from the
participating countries throughout the entire process. Having reviewed their
national mathematics curricula in the light of the TIMSS assessment approach,
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NRCs met to update the assessment framework for 2011 in terms of the balance
of content and cognitive domain coverage and the assessment topics to be
included. To develop the assessment items needed for the field test, the TIMSS
& PIRLS International Study Center conducted an item-writing workshop
for NRCs and their colleagues with particular backgrounds in mathematics
assessment and item development. Participating countries field tested the items
and scoring guides with representative samples of students, and the results were
scrutinized internally by the TIMSS 2011 panel of internationally recognized
experts—the Science and Mathematics Item Review Committee.

Quality Assurance

The TIMSS mathematics assessments were given to carefully selected and well-
documented probability samples of students at the fourth and eighth grades.
The student sampling for TIMSS 2011 was conducted with careful attention to
quality and comparability. Staff from Statistics Canada and the IEA DPC worked
with National Research Coordinators on all phases of the sampling activities.
The Statistics Canada sampling experts, in conjunction with the TIMSS 2011
sampling referee (Keith Rust, Westat, Inc.), evaluated the quality of the
samples and found high levels of compliance with sampling and participation
requirements, with the exception of a few cases that are annotated in the report.
Appendix C provides detail about the national target population coverage and
sampling participation rates.

TIMSS 2011 made every effort to attend to the quality and comparability
of the data through careful planning and documentation, cooperation among
participating countries, standardized procedures, and rigorous attention to
quality control throughout. For example, an extensive series of verification
checks was conducted to ensure the comparability of the translations of the
assessment items and questionnaires, detailed documentation was required to
satisfy adherence to the sampling standards, and an ambitious quality assurance
program was conducted to monitor the data collection.

TIMSS 2011 Reports

The results from TIMSS 2011 are presented in a series of major reports.

¢ This present report, TIMSS 2011 International Results in Mathematics,
summarizes fourth and eighth grade students’ mathematics achievement
in each of the 63 participating countries and 14 regional benchmarking
jurisdictions, and describes the educational contexts for mathematics

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
INTRODUCTION

31



instruction. It includes trends in mathematics achievement over time
for participants in previous TIMSS assessments in 1995, 1999, 2003,

and 2007 as well as student performance at the TIMSS International
Benchmarks. Achievement results also are presented for mathematics
content and cognitive domains. The Mathematics Report presents a rich
array of information about students’ backgrounds and attitudes toward
mathematics, the mathematics curriculum, teachers’ education and
training, classroom characteristics and activities, and school contexts for
mathematics learning and instruction.

¢ Asacomplement to this volume, the TIMSS 2011 International Results
in Science (Martin, Mullis, Foy, & Stanco, 2012) summarizes fourth
and eighth grade students’ science achievement in each of the 63
participating countries and 14 regional benchmarking jurisdictions, and
describes the educational contexts for science instruction. It includes
trends in science achievement over time for participants in previous
TIMSS assessments in 1995, 1999, 2003, and 2007 as well as student
performance at the TIMSS International Benchmarks. Achievement
results also are presented for science content and cognitive domains.
The Science Report presents a rich array of information about students’
backgrounds and attitudes toward science, the science curriculum,
teachers’ education and training, classroom characteristics and activities,
and school contexts for science learning and instruction.

¢ The TIMSS 2011 Encyclopedia: Education Policy and Curriculum in
Mathematics and Science, Volumes 1 and 2 (Mullis, Martin, Minnich,
Stanco, Arora, Centurino, & Castle, 2012) describes national contexts
for mathematics and science teaching and learning in the 63 countries
and several of the regional benchmarking jurisdictions that participated
in TIMSS 2011. A chapter prepared by each participant summarizes the
structure of its education system, the mathematics and science curricula
and instruction in primary and secondary grades, the teacher education
requirements, and the types of examinations and assessments employed.
Together with selected supporting data about the countries’ curricula
collected via online questionnaires, the chapters comprising the two
volumes of the TIMSS 2011 Encyclopedia provide an important resource
for helping to understand the teaching and learning of mathematics
and science around the world, with particular emphasis on schooling
through the eighth grade.

¢ The online publication, Methods and Procedures in TIMSS and
PIRLS 2011 (Martin & Mullis, 2012), describes the methods and
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procedures used to develop, implement, and analyze the results from
TIMSS 2011 and is available from the TIMSS & PIRLS International
Study Center’s website: http://timssandpirls.bc.edu.

The fully documented TIMSS 2011 international database can be
downloaded from the TIMSS & PIRLS International Study Center’s website.

In addition, special analyses are being conducted using the TIMSS and
PIRLS database of fourth grade students. This report, TIMSS and PIRLS
2011: Relationships among Reading, Mathematics, and Science Achievement—
Implications for Early Learning, consists of in-depth analyses of fourth grade
student achievement in reading, mathematics, and science in the countries
that administered TIMSS and PIRLS to the same students in 2011. The report
addresses four issues:

¢ Are primary schools providing a solid foundation in core subjects—
reading, mathematics, and science?

¢ How does reading ability impact mathematics and science achievement?

¢ What are the characteristics of effective schools in reading, mathematics,
and science? and

¢ How do homes support literacy and numeracy?
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Chapter 1

International Student Achievement
in Mathematics

East Asian countries continue to lead the world in mathematics achievement.
Singapore, Korea, and Hong Kong SAR, followed by Chinese Taipei and Japan,
were the top-performing countries in TIMSS 2011 at the fourth grade. Similarly,
at the eighth grade, Korea, Singapore, and Chinese Taipei outperformed all
countries, followed by Hong Kong SAR and Japan.

Since 1995, fourth grade students have shown more improvement than
reduction in mathematics achievement (12 countries up vs. only 3 down),
but improving eighth grade student achievement has been more difficult

(9 up vs. 11 down).
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Chapter 1 contains the mathematics achievement results for the 52 countries and
seven benchmarking participants in the fourth grade TIMSS 2011 assessment
and the 45 countries and 14 benchmarking participants in the eighth grade
TIMSS 2011 assessment. To summarize mathematics achievement across the
participants at fourth and eighth grades, the chapter provides:

¢ Averages (means) and distributions of mathematics achievement;

¢ Trends in mathematics achievement over time for participants in
previous TIMSS assessments in 1995, 1999, 2003 and 2007;

¢ Trends across grades—relative achievement of 2007 fourth grade cohort
as eighth grade students in 2011;

¢ Achievement differences by gender; and

¢ Trends in achievement differences by gender.

The results for percentages of students reaching the TIMSS International
Benchmarks (Advanced, High, Intermediate, and Low) are presented in Chapter 2.

Mathematics Achievement Across Countries

TIMSS 2011 Mathematics Achievement

This section reports the TIMSS 2011 mathematics results as average scores and
distributions on the fourth and eighth grade TIMSS scales, each of which has
a range of 0-1,000 (although student performance typically ranges between
300 and 700). The TIMSS mathematics achievement scales were established
in TIMSS 1995 based on the achievement distribution across all participating
countries, treating each country equally. At each grade level, the scale
centerpoint of 500 was set to correspond to the mean of the overall achievement
distribution, and 100 points on the scale was set to correspond to the standard
deviation. Achievement data from subsequent TIMSS assessment cycles were
linked to these scales so that increases or decreases in average achievement may
be monitored across assessments.! TIMSS uses the scale centerpoint as a point
of reference that remains constant from assessment to assessment.

Exhibit 1.1 shows the distributions of student achievement for the
participants in the TIMSS 2011 fourth grade assessment, including the average
scale score with its 95 percent confidence interval and the ranges in performance
for the middle half of the students (25 to 75" percentiles) as well as the
extremes (5 and 95% percentiles). Similarly, Exhibit 1.2 shows the distribution

1 Please see Methods and Procedures in TIMSS and PIRLS 2011 on the TIMSS and PIRLS website for further detail
(http://timssandpirls.bc.edu).
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of mathematics achievement for participants in the TIMSS 2011 eighth grade
assessment.

The first page of Exhibit 1.1 presents the results for the 50 countries
that assessed students at the TIMSS target population of the fourth grade. In
particular, the TIMSS target population for the fourth grade assessment is the
grade that represents four years of schooling, counting from the first year of
ISCED Level 1.2 Level 1 corresponds to primary education or the first stage of
basic education, with the first year of Level 1 marking “systematic apprenticeship
of reading, writing, and mathematics.” However, IEA has a policy that children
should be at least 9 years old before being asked to participate in a paper-and-
pencil assessment such as TIMSS. Thus, as a policy, TIMSS also tries to ensure
that, at the time of testing, students do not fall under the minimum average
age of 9.5 years old. So, England, Malta, and New Zealand, where students
start school at a young age, were assessed in their fifth year of schooling, but
still have among the youngest students and are reported together with the
fourth grade countries. Exhibit C.1 in Appendix C shows the grades and
average ages of the students tested across countries, together with information
about the policies and practices related to age of entry to primary school. The
TIMSS 2011 Encyclopedia contains further details, such as countries’ policies
about promotion and retention.

The second page of Exhibit 1.1 shows the results for several countries
that assessed their sixth grade students. To meet the needs of the increasing
number of developing countries wanting to participate in TIMSS 2011, the
TIMSS & PIRLS International Study Center encouraged countries where the
assessment was too difficult for fourth grade students to give the TIMSS fourth
grade assessment at the sixth grade. Three countries elected to assess sixth grade
students, including Botswana, Honduras, and Yemen (which also assessed its
fourth grade students).

The second page of Exhibit 1.1 also presents the results for the TIMSS 2011
fourth grade benchmarking participants. The benchmarking participants
followed the same procedures and met the same standards as the countries,
the difference being that they are regional entities of countries. Benchmarking
participants at the fourth grade included Florida and North Carolina (US states),
Alberta, Ontario, and Québec (Canadian provinces), and Dubai and Abu Dhabi
(emirates of the United Arab Emirates).

Following the same approach as Exhibit 1.1, the first page of Exhibit 1.2
presents the results for the 42 countries that assessed students at the TIMSS

2 ISCED stands for the International Standard Classification of Education developed by the UNESCO Institute for Statistics
(OECD, 1999).
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target population of eighth grade, the grade that represents eight years of
schooling. For the TIMSS eighth grade assessment, IEA has a policy that
students should be at least 13 years old before being asked to participate. Thus,
for this assessment, TIMSS tries to ensure that, at the time of testing, students
do not fall under the minimum average age of 13.5 years old. So, England and
New Zealand, where students start school at a young age, are reported together
with the eighth grade countries. Exhibit C.1 in Appendix C shows the grades
and averages ages of students at the time of testing across countries, together
with policies related to age of entry into school.

As with the fourth grade, the TIMSS & PIRLS International Study Center
encouraged countries where the TIMSS eighth grade assessment was too
difficult for eighth grade students to instead assess students at a higher grade.
The second page of Exhibit 1.2 shows the results for three countries that assessed
their ninth grade students—Botswana, Honduras, and South Africa.

The second page of Exhibit 1.2 also presents the results for the TIMSS 2011
eighth grade benchmarking participants. Benchmarking participants at
the eighth grade included nine US states (Alabama, California, Colorado,
Connecticut, Florida, Indiana, Massachusetts, Minnesota, and North Carolina),
three Canadian provinces (Alberta, Ontario, and Québec), and two emirates
(Dubai and Abu Dhabi).

For each section of Exhibit 1.1 and in Exhibit 1.2, participants are
shown in decreasing order of average achievement. Also, there is a symbol
by a participant’s average scale score indicating if the average achievement
is significantly higher (up arrow) or lower (down arrow) than the scale
centerpoint of 500. TIMSS uses the centerpoint of the scale as a point of
reference that remains constant from assessment to assessment. (In contrast,
the international average, obtained by averaging across the mean scores for
each of the participating countries, changes from assessment to assessment as
the number and characteristics of the participating countries change.) Finally,
several countries have annotations about 1) population coverage (detailed in
Exhibit C.2); 2) sampling participation rates (explained in Exhibit C.8); and
3) the potential for bias in their achievement estimates (explained in the section
after next).

Achievement in TIMSS 2011 at the Fourth Grade
The results in Exhibit 1.1 (first page) show that many countries performed well
in TIMSS 2011 at the fourth grade, with 24 countries having higher achievement
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than the scale centerpoint of 500 and several countries having average
achievement above the High International Benchmark of 550. Because there are
often relatively small differences between participants in average achievement,
Exhibit 1.3 shows whether or not the differences in average achievement among
the countries are statistically significant.

Singapore, Korea, and Hong Kong SAR were the top-performing countries
in TIMSS 2011 at the fourth grade. Looking at the results in Exhibit 1.1 and
taking into account the information in Exhibit 1.3, it can be seen that these three
countries performed similarly and had higher achievement than all of the other
countries. The next highest-performing country was Chinese Taipei, which
had higher achievement than all countries except the three with the highest
achievement, followed by Japan, which had average achievement higher than all
countries except Chinese Taipei and the three top performers. Also included in
the top ten high-achieving countries were Northern Ireland, Belgium (Flemish),
Finland, England, and the Russian Federation. The benchmarking states of
Florida and North Carolina had performance similar to these countries.

While there were small differences from country to country, there was
a substantial range in performance from the top-performing to the lower-
performing countries. Twenty-two countries had average achievement below
the TIMSS centerpoint of 500. For the most part, these countries had average
achievement above the Low (400) International Benchmark.

Very Low Performance on TIMSS 2011

It is a well-known principle of educational measurement that the difficulty
of the items used to assess student achievement should match the ability of
the students taking the assessment. In the context of assessing mathematics
achievement, measurement is most efficient when there is a reasonable match
between the mathematics ability level of the student population being assessed
and the difficulty of the assessment items. The greater the mismatch, the more
difficult it becomes to achieve reliable measurement. In particular, when the
assessment tasks are much too challenging for most students, to the extent that
many students are responding at chance level, it is extremely difficult to achieve
acceptable measurement quality.

Monitoring trends over time is particularly problematic for a country
with a high degree of mismatch between assessment difficulty and student
achievement. If there are substantial numbers of students with very low scores,
their achievement is likely to be overestimated and consequently the overall
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Exhibit 1.1:
Average

(SOLy Scale Score
2 Singapore 606 (3.2)
Korea, Rep. of 605 (1.9)
2 Hong Kong SAR 602 (3.4)
Chinese Taipei 591 (2.0)
Japan 585 (1.7)
t Northern Ireland 562 (2.9)
Belgium (Flemish) 549 (1.9)
Finland 545 (2.3)
England 542 (3.5)
Russian Federation 542 (3.7)
2 United States 541 (1.8)
t Netherlands 540 (1.7)
2 Denmark 537 (2.6)
12 Lithuania 534 (2.4)
Portugal 532 (3.4)
Germany 528 (2.2)
Ireland 527 (2.6)
2 Serbia 516 (3.0)
Australia 516 (2.9)
Hungary 515 (3.4)
Slovenia 513 (2.2)
Czech Republic 511 (2.4)
Austria 508 (2.6)
Italy 508 (2.6)
Slovak Republic 507 (3.8)
Sweden 504 (2.0)
2 Kazakhstan 501 (4.5)

TIMSS Scale Centerpoint

cocococococccecoeococococo0c0bco0c0c00000

Distribution of Mathematics Achievement

TIMSS

2011

Mathematics (<28

Mathematics Achievement Distribution

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

Malta 496 (1.3) @ "
¥ Norway 495 (2.8) =
2 Croatia 490 (1.9) ® -
New Zealand 486 (2.6) ® -
Spain 482 (2.9) @ -
Romania 482 (5.8) ® T — —
Poland 481 (2.2) @ e — -
Turkey 469 (4.7) ® T —— - —

2 Azerbaijan 463(58) @ e — — ——
Chile 462 (2.3) ® H— - —
Thailand 458 (4.8) ® — — —
Armenia 452 (3.5) ® — - —

! Georgia 450(37) @ o — - —
Bahrain 436 (3.3) @ e — -
United Arab Emirates 434 (2.0) ® e — —
Iran, Islamic Rep. of 431 (3.5) @ — )

2 Qatar 413 (35) ® —— - ——

Saudi Arabia 410 (5.3) ® e — - e —
¥ Oman 385 (2.9) ® —— - e —

¥ Tunisia 359 (3.9) @® P — - —

17X Kuwait 342 (3.4) ® — - —

* Morocco 335 (4.0) ® e — - T —

* Yemen 248 (6.0) () ~e— — R —

1 (;0 ztl)o 3(I)o 4(I)o 5!)0 etl)o 7(;0 8(;0
© Country average significantly higher than Percentiles of Performance
5th 25th 75th  95th

the centerpoint of the TIMSS 4th grade scale

@ Country average significantly lower than
the centerpoint of the TIMSS 4th grade scale

—_
95% Confidence Interval for Average (+2SE)

K 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 does not exceed 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.

0
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Exhibit 1.1: Distribution of Mathematics Achievement (Continued)

TIMSS 2011 T
Mathematics [

A . . T
Country verage Mathematics Achievement Distribution
Scale Score
Sixth Grade Participants
Botswana 419 (3.7) @ — - T —
¥ Honduras 396 (5.5) @ I — — ——
X Yemen 348 (5.7) @ —— — ——
Benchmarking Participants
12 North Carolina, US 554 (4.2) (o] —— — —
13 Florida, US 545 (2.9) (o) — - S —
Quebec, Canada 533 (2.4) (A) — - —
Ontario, Canada 518 (3.1) o — - —
2 Alberta, Canada 507 (2.5) (o) —— - —
Abu Dhabi, UAE 417 (4.6) @ — — S —
T T T T T T T 1
100 200 300 400 500 600 700 800

v TIMSS & PIRLS

International Study Center

Lynch School of Education, Boston College

© Country average significantly higher than
the centerpoint of the TIMSS 4th grade scale

@ Country average significantly lower than
the centerpoint of the TIMSS 4th grade scale

Percentiles of Performance
5th 25th 75th 95th

—_
95% Confidence Interval for Average (+2SE)
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TIMSS 2011 .3

Exhibit 1.2: Distribution of Mathematics Achievement Mathematics Eoe®

Country Average Mathematics Achievement Distribution ]
Scale Score g
Korea, Rep. of 61329 O ——— - — i
2 Singapore 611 (3.8) (4] e — - —— 2
Chinese Taipei 609 (3.2) (A) T — - T — ﬁ
Hong Kong SAR 586 (3.8) (4] — - — é
Japan 570 (26) © — - — 4
2 Russian Federation 539 (3.6) (4] [ — - e — s
3 Israel 516(41) O ——— - —— 2
Finland 5425 © — o — 5
2 United States 509 (2.6) (A} e — - — §’
 England 507 (5.5) I — — —— g
Hungary 505 (3.5) e — ™ — — 2
Australia 505 (5.1) — _— — 5
Slovenia 50522 © ——— <
1 Lithuania 502 (2.5) — - — g
:
Italy 498 (2.4) — = — g
New Zealand 488 (5.5) ® I — — —— 5
Kazakhstan 8740 @ —— - — 3
Sweden 484(19) @ —— - — <
Ukraine 479 (3.9) @ S — — T ——
Norway 475 (2.4) ® S — - —
Armenia 467 (2.7) U] I — - —
Romania 458 (4.0) @ o — — T ——
United Arab Emirates 456 (2.1) @ — - —
Turkey 452 (3.9) ® I — — T ——
Lebanon 449 (3.7) @ — - —
Malaysia 440 (5.4) ® I — — —
1 Georgia 431(3.8) ® — - —
Thailand 427 (4.3) @ T — — e —
¥ Macedonia, Rep. of 426 (5.2) @ e — — —
Tunisia 425(2.8) ® — - ——
Chile 416 (2.6) @ — - L —
¥ Iran, Islamic Rep. of 415 (4.3) @ —— — S —
¥ Qatar 410 (3.1) U] ——— - R —
¥ Bahrain 409 (2.0) ® e — - T —
¥ Jordan 406 (3.7) @ ——— — R —
¥ Palestinian Nat'l Auth. 404 (3.5) ® e — — T —
¥ Saudi Arabia 394 (4.6) @ ——— — T —
¥ Indonesia 386 (4.3) ® ——— — ——
¥ Syrian Arab Republic 380 (4.5) ® O — — ——
X Morocco 371 (2.0 ® — - S ———
¥ Oman 366 (2.8) @ e — - —
X Ghana 331 (4.3) @ S — — S —
T T T T T T T 1
100 200 300 400 500 600 700 800
© Country average significantly higher than Percentiles of Performance
the centerpoint of the TIMSS 8th grade scale 5th 25th 75th  95th
® Country average significantly lower than - __I_ _
the centerpoint of the TIMSS 8th grade scale 95% Confidence Interval for Average (+2SE)

K 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 does not exceed 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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TIMSS 2011 .3

Exhibit 1.2: Distribution of Mathematics Achievement (Continued) Mathematics Ed%

Average . . Lo =
Country 9 Mathematics Achievement Distribution 8
Scale Score §
=
Ninth Grade Participants ES
=1
¥ Botswana 397 (2.5) @ — - S—— @
X South Africa 352 (2.5) ® — - —— 8
2 X Honduras 338 (3.7) [O) —— - — ﬁ
Benchmarking Participants g
12 Massachusetts, US 561 (5.3) (A) —— — — E
1 Minnesota, US 545 (46) O — — S — 2
13 North Carolina, US 537 (6.8) (A] — — —— g
Quebec, Canada 532(23) © — - —— B
12 Indiana, US 522 (5.1) (o] [— — — g
1 Colorado, US 518(49) © — — — <
12 Connecticut, US 518 (4.8) (A] I — — —— g
12 Florida, US 513 (6.4) (4] — — — <
2 Ontario, Canada 512 (2.5) (A] e — - —— &
2 Alberta, Canada 505 (2.6) ——— g
12 California, US 493 (4.9) —— — — 3
Dubai’ UAE 478 (2‘]) @ —— - —— v
T Alabama, US 466 (5.9) ® — — —
Abu Dhabi, UAE 449 (3.7) @ — — —
T T T T T T T 1
100 200 300 400 500 600 700 800
© Country average significantly higher than Percentiles of Performance
the centerpoint of the TIMSS 8th grade scale 5th 25th 75th  95th
@ Country average significantly lower than ¥
the centerpoint of the TIMSS 8th grade scale 95% Confidence Interval for Average (+2SE)
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Grade

whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than that of

the comparison country, or if there is no statistically significant difference between the average achievement of the two countries.

Mathematics

Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate

TIMSS 2011

Exhibit 1.3: Multiple Comparisons of Average Mathematics Achievement
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Grade

TIMSS 2011
Mathematics

Exhibit 1.3: Multiple Comparisons of Average Mathematics Achievement (Continued)

Average achievement significantly lower than
comparison country

®

Average achievement significantly higher

than comparison country
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Grade

whether the average achievement of the country in the row is significantly lower than that of the comparison country, significantly higher than that of the

comparison country, or if there is no statistically significant d

Mathematics

Instructions: Read across the row for a country to compare performance with the countries listed along the top of the chart. The symbols indicate

TIMSS 2011

Exhibit 1.4: Multiple Comparisons of Average Mathematics Achievement
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Botswana (9)
South Africa (9)
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... Minnesota, US
__North Carolina, US
.. Quebec, Canada
Indiana, US
Colorado, US
Connecticut, US

" Florida, Us
Ontario, Canada
Alberta, Canada
California, US

. Dubai, UAE
Alabama, US

Abu Dhabi, UAE

Significance tests were not adjusted for multiple comparisons. Five percent of the comparisons would be statistically significant by chance alone.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Grade

TIMSS 2011
Mathematics

Exhibit 1.4: Multiple Comparisons of Average Mathematics Achievement (Continued)

Average achievement significantly lower than

comparison country
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Average achievement significantly higher

than comparison country
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Significance tests were not adjusted for multiple comparisons. Five percent of the comparisons would be statistically significant by chance alone.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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achievement distribution becomes biased upwards. Educators and policy
makers may work hard and make real strides in improving education from this
assessment cycle to the next. However, because the achievement distribution
at the earlier cycle was overestimated to begin with, the country would not see
evidence of this improvement in the assessment results. The apparently poor
return for all of the effort could be very disheartening to those who worked so
hard and could prove a disincentive to further investment and effort.

Having substantial numbers of students with very low scores in a country
also makes it difficult to estimate performance separately for the mathematics
content and cognitive domains. The items comprising the mathematics
reasoning scale were particularly difficult for such countries.

To identify countries where performance is deemed too low to provide
reliable measurement of achievement and meaningful trend comparisons, the
TIMSS & PIRLS International Study Center conducted extensive investigations
to detect when the quality of measurement erodes (Martin, Mullis, & Foy,
in press). The proportion of students unable to respond to any items on the
assessment was selected as the best indicator of degree of mismatch between
students’ skills and those demanded by the assessment. Although the absolute
lower limit would be no items answered correctly, about half the items were in
multiple-choice format and guessing on these was possible. Thus, beginning
in 2011, the criterion for having achievement too low for estimation was
established based on the percentage of the students having a score no higher
than what a student would achieve by guessing on all the multiple-choice
questions—essentially the percentage of students performing below chance.

For each country, Appendix D shows the percentage of students with
achievement too low for estimation (Exhibit D.1 for the fourth grade and D.2 for
the eighth grade). When, as in Kuwait, Morocco, and Yemen at the fourth grade,
the percentage of students with achievement too low for estimation exceeded
25 percent, the country was annotated with the symbol JX. Achievement
trends are not reported for these countries because of concerns about bias
in the estimation of achievement for the student population. When, as in
Oman and Tunisia, the percentage of students with achievement too low for
estimation exceeded 15 percent but did not exceed 25 percent, the country was
annotated with the symbol ¥, indicating reservations about the reliability of the
achievement estimates.

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
CHAPTER 1




Achievement in TIMSS 2011 at the Sixth Grade

As a group, the countries assessing their sixth grade students had average
achievement between 348 and 419, falling at or below the Low International
Benchmarks (400). This level of achievement is comparable to that of most of the
lower-performing countries at the fourth grade. In addition, there was evidence
of many very low-performing sixth grade students in Yemen (annotated with
the symbol K, indicating that the percentage of students with achievement too
low for estimation exceeded 25%) and to a lesser extent in Honduras (annotated
with the symbol ¥, indicating that the percentage of students with achievement
too low for estimation exceeded 15% but did not exceed 25%). Despite the low
average achievement of the sixth grade students in Yemen, it is noteworthy
that it exceeded the average achievement of Yemen’s fourth grade students by
100 points.

Achievement in TIMSS 2011 at the Eighth Grade

The results in Exhibit 1.2 (first page) show that Korea, Singapore, Chinese
Taipei, Hong Kong SAR, and Japan, the five Asian countries with the highest
average mathematics achievement at fourth grade, also have the highest
achievement at eighth grade, with average achievement above the High
International Benchmark of 550 in each case. In addition to these countries,
the Russian Federation, Israel, Finland, the United States, and Slovenia had
higher achievement than the scale centerpoint of 500.

Looking at the results in Exhibit 1.2 and taking into account the
information in Exhibit 1.4, which shows whether or not the differences in
average achievement among the countries are statistically significant, it can be
seen that Korea, Singapore, and Chinese Taipei performed similarly and had
higher achievement than all of the other countries. The next highest-performing
country was Hong Kong SAR, which had higher achievement than all countries
except the three with the highest achievement, followed by Japan, which had
average achievement higher than all countries except Hong Kong SAR and the
three top performers. Also included in the top ten high-achieving countries were
the Russian Federation, Israel, Finland, the United States, and England. Among
benchmarking participants, the state of Massachusetts was outperformed only
by the four highest achieving Asian countries, while the states of Minnesota and
North Carolina and the Canadian province of Québec were outperformed only
by the top five countries.

INTERNATIONAL STUDENT ACHIEVEMENT IN MATHEMATICS
CHAPTER 1
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While there were small differences from country to country, there was
a substantial range in performance from the top-performing to the lower-
performing countries. Although ten countries had average achievement above
the TIMSS centerpoint of 500, twenty-seven countries had average achievement
below this point, mostly falling above the Low (400) International Benchmark.

Similar to the fourth grade, a number of eighth grade participants had
significant percentages of very low performing students, including Morocco
and Ghana (percentage of students with achievement too low for estimation
exceeded 25%), and Macedonia, Iran, Qatar, Bahrain, Jordan, Palestinian
National Authority, Saudi Arabia, Indonesia, the Syrian Arab Republic, and
Oman (percentage of students with achievement too low for estimation
exceeded 15% but did not exceed 25%).

Achievement in TIMSS 2011 at the Ninth Grade

As a group, the countries assessing their sixth grade students had average
achievement between 338 and 397, below the Low (400) International
Benchmark for eighth grade students. In addition, there was evidence of
many very low performing ninth grade students in all three countries, with
the percentage of students with achievement too low for estimation exceeding
25 percent in South Africa and Honduras and between 15 percent and
25 percent in Botswana.

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
50 CHAPTER 1

RER TIMSS & PIRLS
W ) 1 1 i t
'\“i',, ) nternationa uay Center

Lynch School of Education, Boston College



Trends in Mathematics Achievement

Exhibits 1.5 and 1.6 display changes in average mathematics achievement at
fourth and eighth grades, respectively, for the countries and benchmarking
participants that have comparable data from previous TIMSS assessments. For
the fourth grade, there are 29 countries and four benchmarking participants
having data from 1995, 2003, or 2007 that can be compared to 2011.> Twelve
countries and two benchmarking participants have trend data from all four
TIMSS fourth grade assessments. For the eighth grade (and Finland at the
seventh grade), there are 34 countries and nine benchmarking participants
having data from 1995, 1999, 2003, or 2007 that can be compared to 2011,
including eleven countries and two benchmarking participants that have data
from all five TIMSS eighth grade assessments. With the participants shown
in alphabetical order, Exhibits 1.5 and 1.6 show average achievement for each
assessment year, as well as achievement differences between years with an
indication of statistical significance. The mathematics achievement distributions
also are shown for each assessment year.

At the fourth grade, there are 17 countries and three benchmarking
participants that have comparable data from 1995 and 2011 providing trends
over the past 16 years. Exhibit 1.7 shows these countries ordered from most to
least growth in achievement over this period, to focus on educational progress
across the TIMSS assessment years and complement the complete detail in
Exhibit 1.5. Exhibit 1.7 presents for the fourth grade a country-by-country
graphical depiction of change in average mathematics achievement from 1995 to
2011, with growth curves aligned country-by-country to facilitate comparisons
of change from assessment to assessment. That is, the same scale is used for each
country (10-point intervals), but the part of the scale shown differs according to
each country’s average achievement. To complement Exhibit 1.6 and focus on
long-term educational progress at the eighth grade, Exhibit 1.8 presents a similar
depiction for the 25 countries and eight benchmarking participants that have
comparable data at the eighth grade from the 1995 or 1999 and 2011 assessment
years. It is particularly interesting to consider the TIMSS 2011 achievement
results in light of the information countries provided in the TIMSS 2011
Encyclopedia. Many countries are engaged in implementing important
structural, curricular, and instructional reforms and are using the TIMSS
results across the assessment years to monitor the impact on achievement of
these reforms. Looking at the trends in fourth grade mathematics achievement
during the 1995-2011 period, there have been more countries with increases

3 TIMSS 1999 did not include a fourth grade assessment.
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TIMSS 2011 D

Exhibit 1.5: Trends in Mathematics Achievement .
Sl Mathematics [€28

Instructions: Read across the row to determine if the performance in the row year is significantly higher (Q) or significantly lower (®) than the s
performance in the column year. %
Average Differences Between Years . . o T
Country Mathematics Achievement Distribution z
ScaleScore 2907 2003 1995 2
Armenia 5
2011 452 3.5) 4 — = — g
2003 456 (3.5) — = —— 5
Australia E
2011 516 (2.9) 0 70| 20 — o — |
2007 516 (3.5) 7 0 2 0 —_— e — g
t 2003 499 (3.9) 4 — - — g
E 1995 495 (3.4) e - — s
Austria g
2011 508 (26) 3 0 ® - <
2007 505 (2.0) -5 ® - 2
: 1995 531(2.9) — E — £
Belgium (Flemish) g
2011 549 (1.9) -1 — = S— 4
2 2003 551 (1.8) — o — 3
Chinese Taipei .
2011 591 (2.0) 15 © 27 © — —
2007 576 (1.7) 12 © — = —
2003 564 (1.8) =
Czech Republic
2011 511 (2.4) 24 © -30 @ — - ——
2007 486 (2.8) -54 @ — = —
1995 541 (3.1) [re— - —
Denmark
2 2011 537 (2.6) 14 © — - ——
t 2007 523 (2.4) — - —
England
2011 542 (3.5) 1 10 58 © ——— - —
2007 541 (2.9) (A) 57 © —— - —
t 2003 531(3.7) 47 © — — —
3t 1995 484 (33) ——— - ——
Georgia
1 2011 450 (3.7) 12 0 e - —
1 2007 438 (4.2) e — — pr—
Germany
2011 528 (2.2) 3 — - S——
2007 525(23) ——— ———
Hong Kong SAR
2 2011 602 (3.4) -5 277 © 45 0 — e —
2007 607 (3.6) 320 50 © — e e —
t 2003 575(3.2) 18 © — m —
1995 557 (4.0) — - —
Hungary
2011 515 (3.4) 6 -3 ® -6 —— - e
2007 510 (3.5) -9 @ -12 @ — — —
2 2003 529 (3.1) 7 — = —
1995 521 (3.6) S — — N —
Iran, Islamic Rep. of
2011 431 (3.5) 28 © 42 O 4 O — — —
2007 402 (4.1) 13 0 15 © —— - e
2 2003 389 (4.2) 2 e - —
1995 387/(5.0) — o —
T T T T T T T 1
100 200 300 400 500 600 700 800

Q© More recent year significantly higher

®  More recent year significantly lower

Percentiles of Performance
5th 25th 75th 95th

95% Confidence Interval for Average (+2SE)

|
|

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.

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 ¥.

*4  Tested the same cohort of students as other countries, but later in the assessment year at the beginning of the next school year.

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

Instructions: Read across the row to determine if the performance in the row year is significantly higher (Q) or significantly lower (®) than the
performance in the column year.

Exhibit 1.5: Trends in Mathematics Achievement (Continued)

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

Average Differences Between Years . . o
Country Mathematics Achievement Distribution
ScaleScore 2907 2003 1995
Ireland
2011 527 (2.6) 5 —— = —
2 1995 523 (3.5) —— - —
Italy
2011 508 (2.6) 1 5 —— —
2007 507 (3.1) 4 —— - —
2003 503 (3.7) —— - —
Japan
2011 585 (1.7) 17 © 210 18 © — - —
2007 568 (2.1) 4 1 — = —
2003 565 (1.6) -3 — = —
1995 567 (1.9) — = —
Korea, Rep. of
2011 605 (1.9) 24 0 — W —
2 1995 581 (1.8) — L] —
Lithuania
12 2011 534 (2.4) 4 0 — - —
1 2007 530 (2.4) —4 — —
1 2003 534 (2.8) —— - —
Netherlands
t 2011 540 (1.7) 5 0 9 @ ——————
* 2007 535 (2.1) -5 -14 @ —— = =—
t 2003 540 (2.1) -9 ® — W —
E 1995 549 (3.0) — - —
New Zealand
2011 486 (2.6) -6 -1 ® 17 © —— = —
2007 492 (2.3) -1 23 0 — - —
2003 493 (2.2) 24 0 e = —_—
1995 469 (4.4) —— - ——
Norway
t 2011 495 (2.8) 2 O 4 O 19 © — - —
2007 473 (2.5) 2 0 -3 — = —
2003 451 (2.3) -5 @ — - —
1995 476 (3.0) — - ——
Portugal
2011 532 (3.4) 2 O — — —
2 1995 442 (3.9) —— - ——
Russian Federation
2011 542 (3.7) -2 10 —— - ——
2007 544 (4.9) 12 —— - ——
2 2003 532 (4.7) — — ——
Singapore
2 2011 606 (3.2) 6 il 16 © —— - —
2007 599 (3.7) 5 9 —— = —
2003 594 (5.6) 4 — — —
1995 590 (4.5) ——— - ——
Slovak Republic
2011 507 (3.8) 1 — - —
2007 496 (4.5) — - —
[ T T T T T T 1
100 200 300 400 500 600 700 800
© More recent year significantly higher sth Zst:ercentiles of Performance75th osth
®  More recent year significantly lower —' . '-

—_
95% Confidence Interval for Average (+2SE)
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TIMSS 2011 i
Mathematics (28
Instructions: Read across the row to determine if the performance in the row year is significantly higher (Q) or significantly lower (®) than the

Exhibit 1.5: Trends in Mathematics Achievement (Continued)

performance in the column year. 2
Average Differences Between Years . . o 7
Country Mathematics Achievement Distribution z
ScaleScore 7007 2003 1995 2
Slovenia 5
2011 513 2.2) 1 0 40 51 0 — e — 4
2007 502 (1.8) 3 0 40 0 — e — s
2003 479 (2.6) 17 O — m — H
1995 462 (3.1) — e — §
Sweden z
2011 504 (2.0) 1 = '_g"
2007 503 (2.5) = B
Tunisia 5
v 2011 359 (3.9) 32 0 20 O —_— - —_— :
2007 327 (4.5) -12 —— - — i
2003 339 (47) — - — e
United States 3
2 2011 541 (1.8) 12 © 22 O 23 O —— L] — &
2t 2007 529 (2.4) 1 © 1 0 — = — §
t 2003 518 (2.4) 0 — - — 4
1995 518 (2.9) — - —
Benchmarking Participants
Alberta, Canada
2 2011 507 (2.5) 1 -17 -
2 2007 505 (3.0) -18 @ -
1995 523 (8.3) e — —
Ontario, Canada
2011 518 (3.1) 6 7 29 © — - —
2 2007 512 (3.1) 0 23 O — - —
2003 511 (3.8) 23 O T — - ——
2 1995 489 (3.5) T — - —
Quebec, Canada
2011 533 (2.4) 14 © 27 © -17 @ —
2 2007 519 (3.0) 13 0 -31 @ — - ——
2003 506 (2.4) -44 @ -
1995 550 (4.2) — — —
Dubai, UAE
2011 468 (1.6) 24 © — - S—
X 2007 444 (2.1) — - —
T T T T T T T 1
100 200 300 400 500 600 700 800
O  More recent year significantly higher Percentiles of Performance
5th 25th 75th 95th
®  More recent year significantly lower - . _
—_
95% Confidence Interval for Average (+2SE)
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than with decreases. Of the 17 countries and three benchmarking participants
with data spanning this period (see Exhibit 1.7), twelve countries and one
benchmarking participant had increases in average achievement, three
countries and one benchmarking participant had decreases, and two countries
and one benchmarking participant had no difference. Among the countries
with the greatest increase from 1995 to 2011 were Portugal, England, Slovenia,
Hong Kong SAR, and Iran, with average achievement increases of more than
40 points. Australia, Korea, and the United States increased more than 20 points,
as did the province of Ontario.

At the eighth grade, there was more balance between mathematics
achievement growth and decline among countries. Of the 25 countries and
eight benchmarking participants with comparable data spanning the 1995 or
1999 to 2011 period, nine countries and four benchmarking participants had
increased achievement, eleven countries and two benchmarking participants
had decreased achievement, and five countries and two benchmarking
participants showed no difference. The countries with the greatest increases in
average mathematics achievement at the eighth grade included Korea, Lithuania,
Chinese Taipei, and Chile (more than 20 points), as well as Italy, the United
States, Hong Kong SAR, the Russian Federation, and Slovenia (10-20 points).
Countries with the greatest decreases included Thailand, Sweden, and Malaysia
(40 points or more), and Macedonia, Jordan, Hungary, Tunisia, and Norway
(20-40 points). Also, Finland had a comparable decrease (38 points) for its
seventh grade students. Among benchmarking participants, there were increases
in Massachusetts (47 points), North Carolina (42 points), Minnesota (26 points),
and Ontario (11 points). Alberta and Québec had decreased achievement over
the period (22 and 25 points, respectively).
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Exhibit 1.6: Trends in Mathematics Achievement .
ke Mathematics [t

Instructions: Read across the row to determine if the performance in the row year is significantly higher (@) or significantly lower (®) than the é
performance in the column year. g
: ~
Country Average Differences Betueen Years Mathematics Achievement Distribution EN
ScaleScore 2007 2003 1999 1995 E
Armenia g
2011 467 (2.7) -12 @ e = — 3
2003 478 (3.0) — o — £
Australia g
2011 505 (5.1) 9 0 -4 —— - — g
2007 496 (3.9) -8 -3 @ — = — S
2003 505 (4.6) —4 — o — 5
t 1995 509 (3.7) —— m = 2
Bahrain 5
¥ oo 2011 409 (2.0) LIA) 8 0 — = — <
2007 398 (1.6) -3 — o — 3
2003 401 (17) — o — 2
Chile z
2011 416 (2.6) 9 0 % 0 — W — g
2003 387 (3.3) -6 — - — 5
1999 392 (4.4) e — 3
Chinese Taipei
2011 609 (3.2) 11 0 24 © 24 © — — - —
2007 598 (4.5) 130 130 ———— - ——
2003 585 (4.6) —— - —
1999 585 (4.0) —— — —
England
* 2011 507 (5.5) -7 8 10 9 — - —
t 2007 513 (4.8) 150 17 © 16 © —— S——
¥ 2003 498 (4.7) 2 1 — — —
t 1999 496 (4.1) -1 — - —
3t 1995 498 (3.0) — =- —
Finland (7)
2011 482 (3.0) 38 @ ———
1999 520 (2.7) -
Georgia
1 2011 431 (3.8) 20 —— = ——
1 2007 410 (5.9) — — —
Hong Kong SAR
2011 586 (3.8) 13 0 4 17 © ——— —
t 2007 572 (5.8) -14 @ -10 4 — — S—
t 2003 586 (3.3) 4 17 © — —
t 1999 582(4.3) 13 e —
1995 569 (6.1) —— —
Hungary
2011 505 (3.5) -2 @ -4 @ -1 @ -2 ® — - —
2007 517 (3.5) -12 @ -15 @ -10 @ —— - —
2 2003 529 (3.2) -2 3 — - —
1999 532 (3.7) 5 — - —
1995 527 (3.2) — - —
Indonesia
¥ 2011 386 (4.3) -11 — - E—
1 2007 397 (3.8) — - —
[ T T T T T T ]
100 200 300 400 500 600 700 800
©  More recent year significantly higher
®  More recent year significantly lower Percentiles of Performance
5th 25th 75th 95th

—_
95% Confidence Interval for Average (+2SE)

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.

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 1.1.

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 %.

#¢  Tested the same cohort of students as other countries, but later in the assessment year at the beginning of the next school year.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 1.6: Trends in Mathematics Achievement (Continued) Mathematics Eoe%

Instructions: Read across the row to determine if the performance in the row year is significantly higher (Q) or significantly lower (®) than the

performance in the column year.

=
f F
Country Average Differences Betuieen Years Mathematics Achievement Distribution ES
ScaleScore 2007 2003 1999 1995 2
Iran, Islamic Rep. of %
v 2011 415 (4.3) 12 4 -7 -3 —— = — &
2007 403 (4.1) -8 9 @ -5 @ —_— e — H
2 2003 #11024) - @ 7 — e — £
1999 422 (3.4) 4 e — &
1995 418 39) e s g
Italy B
2011 498 (2.4) 9 0,15 © 19 © —— - — %
2007 480 (3.0) -4 0 —————— g
2003 484 (3.2) 4 m——— = e <
2 1999 479 3.8) — = e— 8
Japan £
2011 570 (2.6) 0 0 9 @ -1 ® — - — g
2007 570 (2.4) 0 9 @ -1 @ —— — g
2003 570 (2.1) 9 @ -1 @ —— = — g
1999 579 (1.7) -2 —— — o
1995 581 (1.6) — - —
Jordan
v 2011 406 (3.7) 21 @ -8 ®| -2 @ —— - ——
2007 427 (4.1) 3 -1 — - —
2003 424 (4.1) -3 — — —
1999 428 (3.6) —— - r—
Korea, Rep. of
2011 613 (2.9) 6 © 24 O 26 O] 32 O —— = ——
2007 597 (2.7) § ©| 10 O 17 © e - E——
o] 2003 589 (2.2) 2 8 (4] — = S—
1999 587 (2.0) 6 (4] — = S—
1995 581 (2.0) —— " —
Lebanon
2011 449 (3.7) 0 16 O — - —
2007 449 (4.0) 16 O — - —
2003 433 (3.1) — - —
Lithuania
1 2011 502 (2.5) -3 1 21 O 31 © — - —
1 2007 506 (2.3) 4 24 O 34 © —— = —
1 2003 502 (2.5) 20 ©| 30 © — = —
100 1999 482 (4.3) 10 — ——
12 1995 472‘(4‘1) —— - —
Macedonia, Rep. of
v 2011 426 (5.2) -9 -0 @ — — —
3 2003 435 (3.5) -2 @ —— - —
1999 447 (4.2) — - —
Malaysia
2011 440 (5.4) -34 @ 69 @ -9 @ — - —
2007 474 (5.0) -4 @ 45 @ — - —
2003 508 (4.1) -11 — - —
1999 519 (4.4) E— L —
New Zealand
2011 488 (5.5) —6 -3 -13 — — ——
2003 494 (5.3) 3 -7 —— — —
1999 491 (5.2) -10 —— — —
1995 501 (4.7) —— - S———
Norway
2011 475 (2.4) 5 3 O -4 @
2007 469 (2.0) 8§ O -9 @ =
2003 461 (2.5) -37 @ — = —
1995 498 (2.2) —— . —
100 300 400 500 600 700 800
©  More recent year significantly higher
®  More recent year significantly lower Sth zst::ercentiles of Performance75th o5th
- . .

v TIMSS & PIRLS

International Study Center

Lynch School of Education, Boston College

—_
95% Confidence Interval for Average (+2SE)
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Mathematics [t

Instructions: Read across the row to determine if the performance in the row year is significantly higher (@) or significantly lower (®) than the
performance in the column year.

Exhibit 1.6: Trends in Mathematics Achievement (Continued)

s
f F
Country Average Differences Between fears Mathematics Achievement Distribution EN
ScaleScore 2007 2003 1999 1995 E
Oman E
¥ 2011 366 (2.8) —6 —— = —— 3
2007 372 3.4) — — £
Palestinian Nat'l Auth. %
v 2011 404 (3.5) 37 0 14 O e - s 5
2007 367 (3.5) B ® — - — S
2003 390 (3.1) — e — 5
Romania 2
2011 458 (4.0) -3 T -4e®| -16® — - — g
2007 461 (4.1) -14 @ -1 -12 @ e - e ﬁ
2003 475 (4.8) 3 2 — = — 3
1999 472 (5.9) - — o — g
1995 474 (4.6) — —— 2
Russian Federation é
2 2011 539 (3.6) 27 © 310 13 15 © [— - S— 5
2007 512 (4.1) 4@ -1  — e —— 3
2003 508 (3.7) -18 @ -16 @ — — —
1999 526 (5.9) 2 — S—
2 1995 524 (5.3) T — — S—
Singapore
2 2011 611 (3.8) 18 © 6 7 2 e - —
2007 593 (3.8) -3 @ -12 -16 @ ———— - —
2003 605 (3.6) 1 -3 —— - ——
1999 604 (6.3) —4 — S——
1995 609 (4.0) N —_
Slovenia
2011 505 (2.2) 3 12 © 10 © — p —
2007 501 (2.1) 90 70 — - ——
2003 493 (2.2) -2 — - —
1995 494 (2.9) — - —
Sweden
2011 484 (1.9) -7 @ -15 @ 55 @ — —
2007 491 (2.3) -8 @ -48 @ ——— —
2003 499 (2.6) -41 @ — - —
1995 540 (4.3) —
Syrian Arab Republic
v 2011 380 (4.5) -15 @ — - —
2007 395/(3.8) — o —
Thailand
2011 427 (4.3) -14 @ -40 @ — — S —
2007 441 (5.0) -26 @ — — —
1999 467 (5.1) — — —
Tunisia
2011 425 (2.8) 4 14 © -3 @ — - —
2007 420 (2.4) 10 © -8 @ e ——
2003 410 (2.2) -38 @ e ——
1999 448 (2.4) -
Ukraine
2011 479 (3.9) 17 © —— - —
2007 462 (3.6) E— - S—
T T T T T T T 1
100 200 300 400 500 600 700 800
©  More recent year significantly higher
®  More recent year significantly lower Percentiles of Performance
5th 25th 75th 95th

—_
95% Confidence Interval for Average (+2SE)
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Exhibit 1.6: Trends in Mathematics Achievement (Continued)

performance in the column year.

TIMSS 2011 T
Mathematics [t

Instructions: Read across the row to determine if the performance in the row year is significantly higher (@) or significantly lower (®) than the

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

Country Average Differences Between Years Mathematics Achievement Distribution
ScaleScore 2007 2003 1999 1995
United States
2 2011 509 (2.6) 1 5 8 17 © —— - —
21 2007 508 (2.8) 4 7 16 © I — - —
+ 2003 504 (3.3) 3 12 0 — - ——
1999 502 (4.0) 9 —— m S——
t 1995 492 (4.7) — — —
Benchmarking Participants
Alberta, Canada
2 2011 505 (2.6) -26 @ -2 ® —
1999 531/(6.3) 4 -
1995 527 (3.9) -
Ontario, Canada
2 2011 512 (2.5) -6 -9 @ -5 LKA) — = e
2 2007 517 (3.5) —4 1 17 © — - —
2 2003 521 (3.1) 4 20 0 — e —
1999 517 (3.0) 16 © — - ——
1995 501 (2.9) — - —
Quebec, Canada
2011 532 (2.3) 3 -12 @ -34 @ -5 @ — = E—
3 2007 528 (3.5) -15 @ -38 @ -8 @ — m —
2003 543 (3.0) -3 ® -3 @ — e —
1999 566 (5.3) 9 — e —
1995 556 (5.9) e e —
Dubai, UAE
2011 478 (2.1) 17 © —— = —
X 2007 461 (2.4) — - —
Connecticut, US
1 2011 518 (4.8) 5 — - —
1999 512 (9.1) e —
Indiana, US
12 2011 522 (5.1) 13 7 . —
2 2003 508 (5.2) -6 .
21 1999 515(7.2) —— o —
Massachusetts, US
12 2011 561 (5.3) 13 47 © —— = s—
2 2007 547 (4.6) 34 0 —— - —
1999 513 (5.9) — - —
Minnesota, US
1 2011 545 (4.6) 12 26 © — - —
2t 2007 532 (4.4) 14 -
t 1995 518 (7.3) R —
North Carolina, US
13 2011 537 (6.8) 42 0 — - E—
1999 495 (7.0) — — —
T T T T T T T
100 200 300 400 500 600 700
O  More recent year significantly higher
®  More recent year significantly lower Percentiles of Performance
5th 25th 75th  95th
I
—_
95% Confidence Interval for Average (+2SE)

International Study Center

Lynch School of Education, Boston College
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Exhibit 1.7: Trends in Mathematics Achievement - 1995 Through 2011*

TIMSS 2011 i3
Mathematics [€28

Includes only 2011 participants with comparable long term trend data beginning in 1995, ordered by most to least improvement in average
achievement. Exhibit 1.5 provides details including statistical significance.

g
a
=
. i
Portugal England Slovenia 5
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 g
f=
@
530 550 41 42 g 3
532 531 513 2
502 g
g
479 5
=
484 462 g
50 442 470 450 £
£
g
%
2
Hong Kong SAR Iran, Islamic Rep. of Korea, Rep. of =
v}
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 §
620 450 630
607 602 21
605
575 0 g/0
557 387 389
540 370 550
United States Australia Norway
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
570 550 510 495
541
516 516
529 476 473
518 518 499
495 451
490 470 40
Japan New Zealand Singapore
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
620 520 640
493 49
585 486 606
594 5%
567 55 568 469 590

540

* No fourth-grade assessment in 1999.

440

560

Scale interval is 10 points for each country, but the part of the scale shown differs according to each country’s average achievement.
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Exhibit 1.7: Trends in Mathematics Achievement - 1995 Through 2011* (Continued) Mathematics EESR

Ireland Hungary Netherlands S
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 E.
=)
570 560 580 2
g
529 549 3
50 540 540 3
3 527 E 535 E
:
=
490 480 500 g
5
Austria Czech Republic g
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 %
560 550 - 541 g
3
531 A
5N
505 508
486
480 470

Benchmarking Participants

Ontario, Canada Alberta, Canada Quebec, Canada

1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011

540 550 570 550
533
505 507
489 519
506
460 470 490
TIMSS & PIRLS INTERNATIONAL STUDENT ACHIEVEMENT IN MATHEMATICS
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Includes only 2011 participants with comparable long term trend data beginning in either 1995 or 1999, ordered by most to least improvement
in average achievement. Exhibit 1.6 provides details including statistical significance.

Exhibit 1.8: Trends in Mathematics Achievement - 1995 Through 2011

g
a
z
Korea, Rep. of Lithuania Chinese Taipei EN
3
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 g
i=
Q
640 530 640 3
2
613 506 s
502 502 609 é
597 w 598 s
W . 585 585 g
560 450 560 <
£
g
5
2
Chile Italy United States =
1)
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 §
440 530 540
416 509
498 sp o4 08
W P W—_o
360 450 460
Hong Kong SAR Russian Federation Slovenia
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
620 560 540
539
w % 586 54 526 o s B
569 572 s8> 3
540 480 460
England Singapore Iran, Islamic Rep. of
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
540 640 450
513 . 609 - 611 s n o as
498 496 498 593 403

460

560

370

Scale interval is 10 points for each country, but the part of the scale shown differs according to each country’s average achievement.
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Exhibit 1.8: Trends in Mathematics Achievement - 1995 Through 2011 (Continued)

540

460

510

430

560

480

540

460

A

Australia

1995 1999 2003

509

505

Romania

1995 1999 2003

474 472 475

Hungary

1995 1999 2003

527 529

Finland (7)

1995 1999 2003

520

TIMSS & PIRLS
International Study Center

Lynch School of Education, Boston College

2007 2011
620
505
496
540
2007 2011
480
400
2007 2011
470
517
505
390
2007 201
490
482

410

Japan
1995 1999 2003 2007 2011

581 579
570 570 570

Macedonia, Rep. of
1995 1999 2003 2007 2011

47

435
426

Tunisia
1995 1999 2003 2007 2011

448

420 425

410

Thailand
1995 1999 2003 2007 2011

467

441
47

530

450

460

380

520

440

550

470

TIMSS 2011 .3

Mathematics

New Zealand

INTERNATIONAL STUDENT ACHIEVEMENT IN MATHEMATICS

1995 1999
501
491
Jordan
1995 1999
428
Norway
1995 1999
498
Sweden
1995 1999
540
CHAPTER 1

2003

494

2003

424

2003

461

2003

499

2007

2007

87

2007

469

2007

491

2011

488

2011

406

2011

475

2011

484

Grade

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011
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Exhibit 1.8: Trends in Mathematics Achievement - 1995 Through 2011 (Continued) Mathematics Eoe®

Malaysia S
1995 1999 2003 2007 2011 =
519 3
520 508 g
474 g
440 §
440 s
Benchmarking Participants ;
2
Massachusetts, US North Carolina, US Minnesota, US 5
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 'g
2
o
580 560 570 <
561 537 o5
547 532
518
513 495
500 480 490
Ontario, Canada Indiana, US Connecticut, US
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
550 560 560
521
517 517 512 5
501 515 . 518
508 —)
Oo—
470 480 480
Alberta, Canada Quebec, Canada
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
560 590
566
527 531 556
505 543
528 532
480 510
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Trends Across Grades: Fourth to Eighth Grade Cohort Analysis

Because TIMSS is conducted on a four-year cycle, the cohort of students that was
assessed in the fourth grade in 2007 had reached the eighth grade by 2011, and
thus was assessed at the eighth grade in 2011. This enables the 17 countries and
three benchmarking participants that assessed both grades in both assessment
years to examine how their performance relative to each other changed as
the fourth grade students of 2007 became the eighth grade students of 2011.
The results are presented in Exhibit 1.9, which shows average mathematics
achievement as a difference from the TIMSS scale centerpoint (500) for the
fourth grade students in 2007 (upper-left panel) and in 2011 (upper-right
panel). The exhibit also shows achievement for the eighth grade students in
2007 (lower-left panel) and in 2011 (lower-right panel). The trends for the
fourth and eighth grades (indicated by the gray horizontal arrows), however,
were presented more fully in Exhibits 1.5 and 1.6, respectively. The purpose of
Exhibit 1.9 is to provide information about relative progress across grades as
the cohort of students assessed at the fourth grade in 2007 moved to the eighth
grade four years later in 2011. That is, to compare relative performance at the
fourth grade in 2007 (upper-left panel) to relative performance at the eighth
grade in 2011 (lower-right panel) as indicated by the darker arrow pointing
diagonally downward.

Six countries, including Hong Kong SAR, Singapore, Chinese Taipei,
Japan, the Russian Federation, and the United States as well as the two Canadian
provinces of Ontario and Québec performed above the scale centerpoint at the
fourth grade in 2007 and again at the eighth grade in 2011 (although not in
the same order of average achievement). Norway, Georgia, Iran, Tunisia and
Dubai, UAE also retained the same relative positions, performing below the
scale centerpoint in the fourth grade in 2007 and again at the eighth grade
in 2011. However, six countries had a relative decline in achievement from
fourth to eighth grades, with England, Lithuania, Australia, Hungary, and Italy
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Exhibit 1.9: Relative Achievement of 2007 Fourth Grade Cohort

as Eighth Grade Students in 2011
2007 - Fourth Grade

Country

Hong Kong SAR

Singapore

Chinese Taipei

Japan

Russian Federation

England

Lithuania

United States

Australia

Hungary

Italy

Sweden

Slovenia

Norway

Georgia

Iran, Islamic Rep. of

Tunisia
Benchmarking Participants

Quebec, Canada

Ontario, Canada

Dubai, UAE

Achievement Difference from
TIMSS Scale Centerpoint (500)

107 (3.6)
99 (3.7)
76 (1.7)
68 (2.1)
44 (49)
41(29)
30 (2.4)
29 (2.4)
16 (3.5)
10 3.5)

703.0)
3(25)
2(1.8)

~27 (2.5)

-62(4.2)

98 (4.1)

-173 (45)

cococococccocccoo0o0

CORONORC)

19 (3.0)
12 3.1)
=56 (2.1)

@oco

2007 - Eighth Grade

Country

Chinese Taipei

Singapore

Hong Kong SAR

Japan

Hungary

England

Russian Federation

United States

Lithuania

Slovenia

Australia

Sweden

Italy

Norway

Tunisia

Georgia

Iran, Islamic Rep. of
Benchmarking Participants

Quebec, Canada

Ontario, Canada

Dubai, UAE

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

Achievement Difference from
TIMSS Scale Centerpoint (500)

98 (4.5)
93 (3.8)
72 (5.8)
70 (2.4)
17 (3.5
13 (4.8)
12 (4.1)
8(2.8)
6(2.3)
1(2.1)
-4 (3.9)
-9(23)
-20 (3.0)
-31(2.0)
-80 (2.4)
=90 (5.9)
=97 (4.1)

cocococococococo0

ORONORONONC)

28 (3.5) o
17 (3.5) (4]
-39 (24) ®

TIMSS 2011 pTED
Mathematics [S20E

2011 - Fourth Grade

Country

Singapore

Hong Kong SAR

Chinese Taipei

Japan

England

Russian Federation

United States

Lithuania

Australia

Hungary

Slovenia

Italy

Sweden

Norway

Georgia

Iran, Islamic Rep. of

Tunisia
Benchmarking Participants

Quebec, Canada

Ontario, Canada

Dubai, UAE

Achievement Difference from
TIMSS Scale Centerpoint (500)

-141 (3.9

106 (3.2)
102 (3.4)
91 (2.0)
85(1.7)
42 (3.5)
42 (3.7)
41(1.8)
34 (24)
16 (2.9)
15 (3.4
13 (2.2

8 (2
4(2.0
-5(28)
-50 (3.7)
-69 (3.5)
)

cocococococococcco0o0o0

)
)
6)
)

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

ORONC)

33 (24)
18 (3.1)
-32(1.6)

ON>- N

2011 - Eighth Grade

Country

Singapore

Chinese Taipei

Hong Kong SAR

Japan

Russian Federation

United States

England

Hungary

Australia

Slovenia

Lithuania

Italy

Sweden

Norway

Georgia

Tunisia

Iran, Islamic Rep. of
Benchmarking Participants

Quebec, Canada

Ontario, Canada

Dubai, UAE

Achievement Difference from
TIMSS Scale Centerpoint (500)

113.8)
109 (3.2)
86 (3.8)
70 (2.6)
39 3.6)
9(26)
7(5.5)
5)

)

cococooo0

503
5(5.1

v
B
ORONORONC) ]

S
(2>

O Country average significantly higher than the centerpoint of the TIMSS scale

® Country average significantly lower than the centerpoint of the TIMSS scale
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moving from above the centerpoint at the fourth grade in 2007 to close to the
centerpoint at the eighth grade in 2011, and Sweden moving from near the
centerpoint to below the centerpoint in 2011. In comparison, Slovenia was the
only country to show relative improvement, moving from about the centerpoint
at the fourth grade in 2007 to just above it at the eighth grade in 2011.

Gender Differences in Mathematics Achievement

Previous TIMSS assessments have shown gender differences in mathematics
achievement to be small on average at the fourth grade and somewhat larger
in favor of girls at the eighth grade, although the situation varies considerably
from country to country.

Exhibit 1.10 presents the TIMSS 2011 fourth grade results for gender
differences in mathematics achievement. For the TIMSS 2011 countries at
fourth grade, at sixth grade, and the benchmarking participants, it shows girls’
average achievement, boys’ average achievement, and the difference between the
two averages. The bar graph shows the size of the achievement difference and
whether that difference is statistically significant (as indicated by a darkened
bar). For countries participating at the fourth grade, international averages also
are shown (averages across the mean scores for girls in each of the countries
and the mean scores for boys in each of the countries). Exhibit 1.11 presents
corresponding results for the TIMSS 2011 eighth grade assessment.

In each section of Exhibit 1.10, participants are shown in order by the
increasing size of the difference between girls and boys in average mathematics
achievement. Averaging mathematics achievement across countries, it is
clear that there was little achievement difference between girls and boys
(International Average: 490 vs. 491). Of the 50 countries at the fourth grade,
26 had no significant gender difference in mathematics achievement. Of the
24 remaining countries, 20 had small differences favoring boys, and four had
relatively larger differences favoring girls (Qatar, Thailand, Oman, and Kuwait).
At the sixth grade, there was a significant achievement difference favoring girls
in Botswana and favoring boys in Honduras. Boys also had higher average
mathematics achievement than girls in each of the benchmarking entities,
except Dubai where there was no difference and Abu Dhabi where girls had
higher achievement than boys.

As shown in Exhibit 1.11, gender differences in mathematics achievement
at the eighth grade were larger, on average, than at fourth grade, with the
difference favoring girls (International Average: 469 vs. 465). Similar to the
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TIMSS 2011

Exhibit 1.10: Average Mathematics Achievement by Gender .
Sl 9 y Mathematics [€28

Girls Boys Difference Gender Difference é
Country Percentof  AverageScale  Percentof  Average Scale (Absolute Girls Boys g
Students Score Students Score Value) Scored Higher Scored Higher =
Iran, Islamic Rep. of 49 (2.9) 431 (5.2) 51(2.9) 431 (5.4) 0(8.0) I §
New Zealand 49 (0.8) 486 (3.3) 51(0.8) 486 (2.8) 0(3.1) \ 2
t Northern Ireland 49 (1.3) 562 (3.3) 51(1.3) 563 (3.6) 0(3.8) I é
Russian Federation 49 (1.0) 543 (3.7) 51(1.0) 542 (4.1) 1(2.4) I ﬁ
12 Lithuania 48 (0.8) 533 (2.6) 52(0.8) 534 (2.9) 1(2.6) I §
Chinese Taipei 47 (0.6) 592 (2.5) 53 (0.6) 590 (2.4) 2(2.8) 1 e
Turkey 48 (0.6) 470 (5.2) 52 (0.6) 469 (4.8) 2(3.8) I §
Hungary 49 (1.0) 514 (3.6) 51(1.0) 517 (3.9) 2(3.2) 1 g
Romania 48 (0.9) 481 (6.7) 52 (0.9) 484 (5.9) 3 (4.5) 1 ‘_g"
Japan 49 (0.5) 584 (2.0) 51(0.5) 587 (2.5) 3(3.0) 1 3
England 48 (1.0) 541 (4.2) 52 (1.0) 544 (3.5) 3(3.4) ] ]
Ireland 49 (2.3) 526 (3.7) 51(23) 529 (3.3) 3 (4.6) i é
Armenia 47 (0.8) 454 (4.1) 53 (0.8) 451 (3.6) 3(3.0) n 3
2 Singapore 49 (0.6) 608 (3.6) 51 (0.6) 604 (3.5) 4(3.0) u %
Sweden 49 (1.0) 501 (2.5) 51(1.0) 506 (2.4) 5(2.7) u 3
2 Kazakhstan 48 (0.8) 498 (4.4) 52(0.8) 504 (4.8) 5(2.6) u &
2 Denmark 51(0.7) 534 (2.9) 49 (0.7) 540 (2.9) 6(2.8) u §
Australia 49 (1.0) 513 (3.3) 51(1.0) 519 (3.6) 6(3.8) = <
Portugal 49 (1.1) 529 (4.1) 51(1.1) 535 (3.4) 6(3.2) u
2 Serbia 48 (0.9) 513 (3.8) 52 (0.9) 519 (3.5) 6 (4.1) u
2 Hong Kong SAR 46 (1.2) 598 (3.2) 54 (1.2) 604 (3.9) 6(2.3) u
Korea, Rep. of 48 (0.4) 601 (2.1) 52 (0.4) 608 (2.2) 7(2.0) -
2 Azerbaijan 47 (0.8) 466 (6.4) 53(0.8) 460 (5.9) 7(3.9) -
X Morocco 48 (0.8) 338 (4.6) 52 (0.8) 331 (43) 7(3.9) =
¥ Tunisia 47 (0.8) 363 (4.5) 53 (0.8) 356 (4.4) 7 (4.4) -
Malta 49 (0.5) 492 (1.6) 51(0.5) 499 (2.1) 7(2.5) -
+ Norway 51(1.1) 492 (2.8) 49 (1.1) 499 (3.5) 7(2.8) L]
Finland 49 (0.8) 542 (2.5) 51(0.8) 549 (2.9) 7(2.8) =
! Georgia 48 (0.9) 454 (3.2) 52(0.9) 447 (4.9) 7(3.9) -
Bahrain 50 (1.6) 440 (4.5) 50 (1.6) 432 (4.0) 7(5.5) -
t Netherlands 52 (1.0) 536 (2.1) 48 (1.0) 544 (2.1) 8(2.4) -
United Arab Emirates 50 (1.6) 438 (2.8) 50 (1.6) 430 (3.5) 8 (5.0) -
Belgium (Flemish) 50 (0.9) 545 (2.2) 50 (0.9) 553 (2.4) 8 (2.5 L
Slovak Republic 49 (0.9) 503 (4.0) 51(0.9) 511 (3.9) 8 (2.6) -
Germany 49 (0.8) 523 (2.7) 51(0.8) 532 (2.6) 8(2.7) -
2 United States 51(0.5) 536 (2.1) 49 (0.5) 545 (1.9) 9(1.7) -
Italy 50 (0.7) 503 (3.1) 50 (0.7) 512 (2.9) 9(3.0) -
Poland 48 (0.9) 476 (2.4) 52 (0.9) 486 (2.5) 9 (2.5) -
Austria 49(1.2) 504 (2.7) 51(1.2) 513 (3.3) 9(2.8) -
Chile 51(1.4) 457 (2.7) 49 (1.4) 466 (2.8) 9(33) -
Slovenia 48 (0.8) 508 (2.2) 52(0.8) 518 (3.1) 10 (3.2) L
2 Croatia 50 (0.8) 485 (2.4) 50 (0.8) 495 (2.4) 10 (2.8) -
Czech Republic 48 (1.2) 505 (2.8) 52(1.2) 516 (2.7) 11(2.7) -
Spain 49 (0.8) 477 (3.1) 51(0.8) 488 (3.4) 11 (3.0) -
X Yemen 40 (2.8) 255 (7.0) 60 (2.8) 243 (7.0) 12 (7.6) -
2 Qatar 47 (3.4) 420 (4.7) 53 (3.4) 407 (4.2) 13 (5.6) -—
Thailand 49 (0.9) 465 (4.8) 51(0.9) 451 (5.6) 14 (4.4) L
Saudi Arabia 52 (1.5) 418 (4.6) 48 (1.5) 402 (10.0) 16 (11.2) _—
¥ Oman 49 (0.7) 398 (3.2) 51 (0.7) 372 (3.4) 26 (3.3) —
1K Kuwait 54 (1.6) 358 (3.6) 46 (1.6) 323 (5.8) 35 (6.8) E—

International Avg. 49 (0.2) 490 (0.5) 51(0.2) 491 (0.6)

| |
80 40

o -

40 80
m Difference statistically significant

m Difference not statistically significant

K 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 does not exceed 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 1, #, and ¥.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 1.10: Average Mathematics Achievement by Gender (Continued) Mathematics EESR

Girls Boys Difference Gender Difference §

Country Percentof  AverageScale  Percentof  Average Scale (Absolute Girls Boys g
Students Score Students Score Value) Scored Higher Scored Higher =

=)

Sixth Grade Participants &
X Yemen 205 35405 58(25) 345 (6.4) 9(78) - S

¥ Honduras 51(1.2) 390 (5.9) 49 (1.2) 403 (5.8) 123.7) ] g
Botswana 52 (0.8) 428 (4.0) 48 (0.8) 410 (4.2) 18 (3.4) —_— 5
Benchmarking Participants ;E‘;
Dubai, UAE 47 (2.4) 466 (3.5) 53 (2.4) 470 (3.9) 4(6.7) u §
Ontario, Canada 49 (0.8) 515(33) 51(0.8) 521 (34) 6 (2.6) = g

13 Florida, US 51(0.8) 542 (2.8) 49 (0.8) 549 (3.9) 7(33) = ‘g
2 Alberta, Canada 48 (0.9) 502 (3.1) 52 (0.9) 5112.7) 9(3.1) - £
Quebec, Canada 50 (1.0) 527 (2.8) 50 (1.0) 538 (2.7) 11 (2.6) - £

12 North Carolina, US 51(13) 548 (4.0) 49 (13) 560 (4.9) 12(3.2) o 2
Abu Dhabi, UAE 50 (2.9) 425 (5.0) 50 (2.9) 409 (6.7) 16 (7.9) _— ';;

I T T T 1 5

80 40 0 40 80

é

M Difference statistically significant

m Difference not statistically significant
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Exhibit 1.11: Average Mathematics Achievement by Gender

Country

X Morocco

2 Russian Federation
Kazakhstan
Norway

¥ England

! Georgia
Ukraine

2 United States
Sweden
Finland
Slovenia
Hungary
Hong Kong SAR
Chinese Taipei
Korea, Rep. of

¥ Iran, Islamic Rep. of

¥ Macedonia, Rep. of
Japan

3 Israel

2 Singapore
Turkey
Australia

1 Lithuania
Armenia

¥ Syrian Arab Republic

Italy
Romania

¥ Qatar
Lebanon

¥ Indonesia
Chile

¥ Saudi Arabia
Tunisia

United Arab Emirates

Thailand
New Zealand
Malaysia

¥ Palestinian Nat'l Auth.

X Ghana
¥ Jordan
¥ Bahrain
¥ Oman

International Avg. 50(0.2) 469 (0.6) 50(0.2) 465 (0.7)

Percent of
Students
47 (0.8)
49 (0.9)
49 (0.8)
49 (0.7)
48 (2.0)
47 (0.9)
50 (1.0)
51 (0.6)
48 (0.9)
48 (1.1)
49 (0.9)
49 (1.1)
49 (1.6)
48 (1.0)
52 (2.5)
46 (2.3)
49 (0.9)
49 (1.1)
50 (1.6)
49 (0.7)
49 (0.7)
50 (1.6)
49 (0.7)
49 (0.8)
50 (1.7)
49 (0.9)
48 (0.9)
50 (3.3)
55 (1.9)
50 (1.2)
53 (1.5)
48 (1.2)
52(0.7)
50 (1.7)
55 (1.6)
47 (2.0)
51(1.2)
52 (1.7)
47 (0.8)
49 (1.7)
50 (0.8)
51 (2.1)

Girls

Average Scale
Score
371 (23)
539 (3.8)
486 (4.1)
476 (2.9)
508 (5.7)
430 (4.1)
478 (4.0)
508 (2.9)
486 (2.1)
516 (2.7)
502 (2.4)
502 (3.9)
588 (5.0)
613 (3.7)
610 (3.5)
411 (5.9)
430 (5.8)
566 (3.1)
520 (3.9)
615 (3.7)
457 (3.8)
500 (4.7)
507 (2.6)
472 (3.1)
375 (5.3)
493 (2.9)
464 (4.6)
415 (5.8)
444 (4.2)
392 (4.9)
409 (3.2)
401 (4.1)
417 (3.1)
464 (2.7)
435 (4.2)
478 (5.5)
449 (5.2)
415 (4.2)
318 (4.8)
420 (43)
431(2.5)
397 (3.1)

Percent of
Students
53(0.8)
51(0.9)
51(0.8)
51(0.7)
52 (2.0)
53(0.9)
50 (1.0)
49 (0.6)
52(0.9)
52 (1.1)
51(0.9)
51 (1.1)
51 (1.6)
52 (1.0)
48 (2.5)
54 (2.3)
51(0.9)
51 (1.1)
50 (1.6)
51(0.7)
51(0.7)
50 (1.6)
51(0.7)
51(0.8)
50 (1.7)
51(0.9)
52(0.9)
50 (3.3)
45 (1.9)
50 (1.2)
47 (1.5)
52(1.2)
48 (0.7)
50 (1.7)
45 (1.6)
53 (2.0)
49 (1.2)
48 (1.7)
53(0.8)
51(1.7)
50 (0.8)
49 (2.1)

Boys
Average Scale
Score
371 (2.7)
539 (3.9)
488 (4.5)
473 (2.9)
505 (6.6)
432 (4.4)
481 (4.9)
511 (2.8)
482 (2.4)
512 (2.7)
507 (2.8)
508 (3.9)
583 (4.3)
606 (3.8)
616 (3.1)
418 (5.9)
423 (5.6)
574 (3.5)
512 (5.2)
607 (4.5)
448 (4.7)
509 (7.3)
498 (3.2)
462 (3.2)
385 (5.3)
504 (2.8)
453 (4.2)
404 (5.5)
456 (4.7)
379 (4.5)
424 (3.0)
387 (8.0)
433 (3.1)
447 (3.1)
417 (5.3)
496 (6.2)
430 (6.2)
392 (5.6)
342 (4.3)
392 (5.9)
388 (3.1)
334 (3.8)

Difference
(Absolute
Value)
0(3.2)
1(2.9)
2(33)
3(3.1)
3(5.6)
3 (4.0)
3(4.4)
4(2.2)
4(2.4)
4(23)
5(2.8)
6 (3.5)
6 (5.5)
6 (4.1)
6(3.1)
7(8.1)
74.7)
8 (4.1)
8(4.4)
9 (3.5)
9(3.5)
9(6.9)
9 (3.0
10 (3.1)
11(5.7)
11 (2.9)
11 (3.6)
11 (9.5)
12 (4.7)
13 (4.0)
14 (3.6)
15 (8.9)
17 (2.5)
17 (4.2)
18 (4.4)
18 (4.7)
19 (4.4)
23 (7.0)
23(2.9)
28 (7.4)
43 (4.0)
63 (4.6)

TIMSS 2011

Mathematics [SZ58

Gender Difference

Girls
Scored Higher

Boys
Scored Higher

I I
80 40

o -

40
M Difference statistically significant

m Difference not statistically significant

K Average achievement not reliably measured because the percentage of students with achievement too low for estimation exceeds 25%.
W Reservations about reliability of average achievement because the percentage of students with achievement too low for estimation does not exceed 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 t, , and .

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 1.11: Average Mathematics Achievement by Gender (Continued) Mathematics Eoe®

Girls Boys Difference Gender Difference §

Country Percentof  AverageScale  Percentof  Average Scale (Absolute Girls Boys §

Students Score Students Score Value) Scored Higher Scored Higher s

)

Ninth Grade Participants &

X South Africa 48 (1.0) 354 (3.0) 52 (1.0) 350 (3.4) 3 (4.0 I g

¥ Botswana 51(0.6) 403 (2.9) 49 (0.6) 390 (3.0) 14 (3.1) - §

2 X Honduras 55 (1.0) 328 (4.1) 45 (1.0) 351 (4.1) 23 (3.5) — 5

Benchmarking Participants %

2 Ontario, Canada 49 (0.9) 512 (2.7) 51(0.9) 512 (3.1) 0.1 §

Quebec, Canada 51(1.4) 531(2.9) 49 (1.4) 532 (2.5) 0(27) g

T Minnesota, US 52 (1.5) 545 (4.9) 48 (1.5) 545 (5.1) 0(3.9) 'g

T Alabama, US 51(1.6) 467 (6.3) 49 (1.6) 465 (6.2) 2(39) ! £

Abu Dhabi, UAE 47 (2.7) 450 (3.9) 53(2.7) 448 (5.7) 264 ! £

2 Alberta, Canada 50 (0.9) 504 (3.3) 50 (0.9) 506 (2.7) 2(3.0 ! 2

1 3 North Carolina, US 52 (1.0) 535 (6.2) 48 (1.0) 539 (8.3) 3(5.0) 2 °

12 California, US 49 (1.1) 491 (5.6) 51(1.1) 494 (5.0) 340 2 i{

1 Colorado, US 51(1.5) 516 (5.4) 49 (1.5) 520 (5.0) 4(3.4) u g

1 2 Connecticut, US 49 (1.0) 520 (5.2) 51(1.0) 516 (5.4) 4 (4.5) . §
1 2 Massachusetts, US 50 (1.0) 558 (6.0) 50 (1.0) 563 (5.5) 5(4.5) u
1 2 Florida, US 49 (1.9) 509 (6.6) 51(1.9) 517 (7.3) 8(5.5) -
1 2 |ndiana, US 52 (1.1) 518 (5.1) 48 (1.1) 526 (5.9) 8 (4.0) -

Dubai, UAE 48 (4.6) 486 (4.3) 52 (4.6) 470 (5.4) 16 (8.9) _—
I I I I I
80 40 0 40 80

m Difference statistically significant

m Difference not statistically significant
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fourth grade, the gender difference varied across countries, with no difference in
22 of the 42 eighth grade countries, a difference favoring boys in seven countries,
and a difference favoring girls in the remaining 13 countries. For Botswana
and Honduras, which assessed their ninth grade students, gender differences
resembled their sixth grade results, with girls having higher mathematics
achievement than boys in Botswana and boys higher than girls in Honduras.
There were no gender differences among the eighth grade benchmarking
participants, with the exception of the state of Indiana, where boys performed
better than girls by a small margin.

At both fourth and eighth grades, and consistent with findings from
TIMSS 2007, the largest achievement differences favoring girls were often
in Arabic-speaking countries from the Middle East, including Qatar, Oman,
Kuwait, and Abu Dhabi, UAE at fourth grade and the United Arab Emirates,
Palestinian National Authority, Jordan, Bahrain, and Oman at eighth grade.

Trends in Mathematics Achievement by Gender

Exhibits 1.12 and 1.13 show graphic representations across the TIMSS
assessments of trends in mathematics achievement of boys and girls for fourth
and eighth grades, respectively. For each country that participated in one or
more of the previous TIMSS assessments, these displays show how trends in
mathematics achievement have been influenced by differential performance
by boys and girls. Because there are many different patterns across countries,
the countries are presented in alphabetical order. The scale interval is the same
for each country (10 points) to permit comparisons, although the part of scale
shown differs according to each country’s average achievement. For countries
with gender differences in mathematics achievement, the displays reveal
progress (or lack thereof) over time toward gender equity.

As described in the previous section, at the fourth grade there is already
gender equity in mathematics achievement in many countries, but there are
also countries where overall achievement is less than it might be if both boys
and girls performed at the same high level. Countries where fourth grade girls
performed consistently below boys (i.e., in 2011 and on at least two other
TIMSS assessments) include Austria, the Czech Republic, Italy, the Netherlands,
Slovenia, the United States, and the Canadian province of Québec. In Germany,
Korea, and the Slovak Republic, boys had higher average achievement than girls
on each of the two TIMSS assessments in which they participated. Armenia,
Sweden, and Tunisia had gender differences in earlier assessments but not in
TIMSS 2011.
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With greater gender differences among countries, and trends across five
TIMSS assessments, trends at the eighth grade in mathematics achievement
for boys and girls follow a variety of paths. A number of countries show an
increasing difference across the years, including Bahrain, Indonesia, Jordan,
Lithuania, Malaysia, New Zealand, Oman, and Romania. However, there were
few instances of countries decreasing an existing gender gap in mathematics

achievement.
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Exhibit 1.12: Trends in Mathematics Achievement by Gender Mathematics EEP8

Armenia Australia Austria
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011

500 550 560

536%

519 519
462%

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

454 500 512 513%
496 513 513
450 451
497
498
40 470 480
Belgium (Flemish) Chinese Taipei Czech Republic
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
*
590 620 550 - oM
592
552 553*
| — i
549 564
545 575
564
510 540 470
Denmark England Georgia
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
570 550 542 S

540*

454

526

534 440

447

30 437

490 470 410

Girls Qe BoYS s * Achievement significantly higher

than other gender

¢ No fourth-grade assessment in 1999.
Scale interval is 10 points for each country, but the part of the scale shown differs according to each country’s average achievement.

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS @ ITIMS.S IS;IZIICKLS
74 CHAPTER 1 nternational Study Center

Lynch School of Education, Boston College



TIMSS 2011 D

Exhibit 1.12: Trends in Mathematics Achievement by Gender? (Continued) Mathematics FE2®

Germany Hong Kong SAR Hungary
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011

570 620 609 560
604*

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

531% 532%
523
519
490 540 480
Iran, Islamic Rep. of Ireland Italy
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
440 570 550
514% %
512
525 > 07—
526 o—'—O'
503
521 498 499
360 490 470
Japan Korea, Rep. of Lithuania
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
610 630 570
608*
536
, 50 534
58 601 '\./U
535
530 533
576
530 550 490

Girls Q)= Boys muffif== " Achievementsignificantly higher

than other gender
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Exhibit 1.12: Trends in Mathematics Achievement by Gender? (Continued)

580

500

530

450

540

460

Netherlands New Zealand Norway

1995 1999

556

TIMSS 2011 i3
Mathematics [€28

2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011

520 510 499*

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

440 430
Portugal Russian Federation Singapore
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
535
580 640
529
548%
543
534
540 54
530
444 500 560
440
Slovak Republic Slovenia Sweden
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
530 sg* | S
511%
506% 506
499% gj
503 499 501
493
450 460
Girls mei Q== Boys mufff " Achievementsignificantly higher
than other gender
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Exhibit 1.12: Trends in Mathematics Achievement by Gender? (Continued) Mathematics FE2®

Tunisia United States ;
s
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 e
g
380 570 b
c
363 ﬁ
545% 2
302 137% 356 5
=
337 5
£
319 £
o
300 490 g
2
2
Benchmarking Participants 'QJ
2
(e}
Alberta, Canada Ontario, Canada Quebec, Canada
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
550 540 570
521% 552
524 517%
* 511%
523 510
500 502
470 460

Dubai, UAE
1995 1999 2003 2007 2011

490

470
452 466
438
410
Girls miQ)== Boys el ™ Achievementsignificantly higher
than other gender
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Exhibit 1.13: Trends in Mathematics Achievement by Gender .
Sl y Mathematics 228

Armenia Australia Bahrain 8
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 %
g
510 540 450 p
B1* 3
483% 2
% y7* * g
472 414 %
473 =
S
462 B
o
385 2
830 460 370 382 2
=
g
g
3
Chile Chinese Taipei England @
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
440 640 540
44*
397
394* 409
388
379
360 560 460
Finland (7) Georgia Hong Kong SAR
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
540 460 610
522
432
519
482
408
482
460 380 530

Girls s BOYS munffifmn * Achievement significantly higher

than other gender

Scale interval is 10 points for each country, but the part of the scale shown differs according to each country’s average achievement.
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Exhibit 1.13: Trends in Mathematics Achievement by Gender (Continued) Mathematics Eoe®

Hungary Indonesia Iran, Islamic Rep. of 8
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 El
g
560 430 460 g
535 * 3
533 <
399 429* 432 * 5
392% ‘g
395 =
379 E
480 350 380 2
£
2
g
2
Italy Japan Jordan i
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
530 620 460
* 438%  438%
504 i 431
585
582% 0%
425
417
an
450 540 380 39
Korea, Rep. of Lebanon Lithuania
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
630 480 530
616*
*
456%  456* 07 so7*
439*
443 444
429
550 400 450

Girls Q)= Boys === *Achievementsignificantly higher

than other gender
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Exhibit 1.13: Trends in Mathematics Achievement by Gender (Continued)

Macedonia, Rep. of Malaysia
1995 1999 2003 2007 2011 1995 1999 2003 2007

51

480 520 512

517

TIMSS 2011 3
Mathematics 228

New Zealand
1995 1999 2003 2007 2011

530

478

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

400 440 450
Norway Oman Palestinian Nat’l Auth.
1995 1999 2003 2007 2011 1995 1999 2003 2007 1995 1999 2003 2007 2011

415*

520 410 309% 420
394
385%
392
386

440 330

Romania Russian Federation
1995 1999 2003 2007 2011 1995 1999 2003 2007

500 560

420 480

;\- 340 349

Singapore
1995 1999 2003 2007 2011

640

560

Girls meiQ)== Boys muff " Achievementsignificantly higher

than other gender
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Exhibit 1.13: Trends in Mathematics Achievement by Gender (Continued) Mathematics Eoe®
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Exhibit 1.13: Trends in Mathematics Achievement by Gender (Continued) Mathematics Eoe®

Benchmarking Participants

Alberta, Canada Ontario, Canada Quebec, Canada
1995 1999 2003 2007 2011 1995 1999 2003 2007 2011 1995 1999 2003 2007 2011
560 550 590
535%

529 s19% 52 52%

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

International Study Center CHAPTER 2 85

Lynch School of Education, Boston College
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TIMSS Mathematics
Benchmarks:

Advanced
International
Benchmark 625

High International
Benchmark 550

Intermediate
International
Benchmark 475

Low International
Benchmark 400

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

86

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.

International Study Center
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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

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
CHAPTER 2
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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.

TIMSS & PIRLS PERFORMANCE AT THE TIMSS 2011 INTERNATIONAL BENCHMARKS
International Study Center
Lynch School of Education, Boston College CHAPTER 2
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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
i ________
Lithuania
—————————

Australia 27 ©

Portugal n o
________
5 6 37 37
ly ________
etherlands
_________

Slovenia 14 ©

Hungary

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
Japan 89 98 98 O
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Russian Federation

Hungary

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

International Study Center
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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.

0

96

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
CHAPTER 2

N\ TIMSS & PIRLS

International Study Center

Lynch School of Education, Boston College



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.

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
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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.

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
100 CHAPTER 2

TIMSS & PIRLS

International Study Center

Lynch School of Education, Boston College




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.

%, TIMSS & PIRLS PERFORMANCE AT THE TIMSS 2011 INTERNATIONAL BENCHMARKS
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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.

TIMSS & PIRLS PERFORMANCE AT THE TIMSS 2011 INTERNATIONAL BENCHMARKS

International Study Center

)
&  1ynch School of Education, Boston College CHAPTER 2 105




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.
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Eighth Grade Results for the TIMSS International
Benchmarks in Mathematics

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

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

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

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

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

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

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

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
CHAPTER 2
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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

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
120 CHAPTER 2




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
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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.

R TIMSS & PIRLS  PERFORMANCE AT THE TIMSS 2011 INTERNATIONAL BENCHMARKS
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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.
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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.
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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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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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Chapter 3

International Student Achievement

in the TIMSS Mathematics Content and
Cognitive Domains

Generally, TIMSS 2011 participants with the highest achievement overall also

had the highest achievement in the mathematics content domains (e.g., number
and algebra). Internationally, the fewest countries showed relative strength in
geometry. Also, more countries demonstrated relative strengths in knowing

mathematics than in applying and reasoning.
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As described in the TIMSS 2011 Assessment Frameworks, the mathematics
assessment is organized around two dimensions: a content dimension specifying
the subject matter or content domains to be assessed in mathematics, and a
cognitive dimension specifying the thinking processes that students are likely to
use as they engage with the content. Each item in the mathematics assessment
is associated with one content domain and one cognitive domain, providing for
both content-based and cognitive-oriented perspectives on student achievement
in mathematics.

There are three content domains at the fourth grade: number, geometric
shapes and measures, and data display; and there are four domains at the
eighth grade: number, algebra, geometry, and data and chance. The same three
cognitive domains—knowing, applying, and reasoning—were used at both the
fourth and eighth grades. Knowing refers to the student’s knowledge base of
mathematics facts, concepts, tools, and procedures. Applying focuses on the
student’s ability to apply knowledge and conceptual understanding in a problem
situation. Reasoning goes beyond the solution of routine problems to encompass
unfamiliar situations, complex contexts, and multi-step problems.

Chapter 3 presents the TIMSS 2011 results at the fourth and eighth grades
for the content and cognitive domains. Previous TIMSS assessments have
found that most countries performed relatively better in one or other of the
content domains; and similarly, that countries can have relative strengths in one
cognitive domain compared to another. In addition to providing TIMSS 2011
average achievement for the content and cognitive domains, the chapter
provides changes in achievement in the domains compared to TIMSS 2007,
and achievement differences by gender.

Relative Achievement by Mathematics Content Domains

Exhibit 3.1 presents the average achievement for TIMSS 2011 participants in
the fourth grade content domains of number, geometric shapes and measures,
and data display relative to overall fourth grade mathematics achievement.
To provide a way for the TIMSS 2011 participants to examine relative
performance in the content domains, IRT scaling was used to place achievement
in each of the three domains on the TIMSS fourth grade mathematics scale. The
items on which the content domains were based varied in difficulty, as shown
in Appendix E, which contains the average percent correct across the items
on each domain. For example, the fourth grade students found the number
and geometric shapes and measures items (47% and 49% correct, on average)

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
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somewhat more difficult than the data display items (58%). There was also some
variation in the difficulty of the eighth grade content domains, with algebra most
difficult (37% correct, on average), followed by geometry (39%), number (43%),
and data and chance (45%). However, the scaling process took the differences
in difficulty into account, so that average achievement for each of the content
domains can be compared relative to overall mathematics achievement at each
grade level.

In Exhibit 3.1, the first column presents average overall mathematics
achievement for each participant in the TIMSS 2011 fourth grade assessment,
followed by average achievement in the three content domains of number,
geometric shapes and measures, and data display. The participants are presented
in order by overall mathematics achievement, first for the fourth grade followed
by the sixth grade, and the benchmarking participants. The average scale
score for each content domain is shown, together with the difference between
achievement in overall mathematics and achievement in the content domain.
Up and down arrows are used to indicate whether a country’s average content
domain score is significantly higher or lower than its overall mathematics
average score.

Generally, the TIMSS 2011 participants with the highest achievement
overall also had the highest achievement in the content domains. However, many
countries performed relatively higher in one or two of the content domains
compared to their overall performance; and relatively lower in one or two
others. For example, among the top-performing countries, Singapore performed
relatively better in number than in mathematics overall, and relatively less well
in geometric shapes and measures and data display, while Korea performed
equally well in all three domains. Hong Kong SAR and Chinese Taipei also
performed relatively better in number than in mathematics overall, but Hong
Kong performed relatively better in geometric shapes and measures and less
well in data display while Chinese Taipei did relatively better in data display
and less well in geometric shapes and measures. Looking across the results
in Exhibit 3.1, there is considerable diversity among countries with relative
strengths and weaknesses in the content domains. It is noteworthy that countries
with lower average mathematics achievement tended to perform relatively better
in number than in mathematics overall, and relatively less well in geometric
shapes and measures.

Exhibit 3.2 presents average achievement in the eighth grade content
domains of number, algebra, geometry, and data and chance. Similar to the
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Exhibit 3.1:

1

Country

2 Singapore
Korea, Rep. of

2 Hong Kong SAR
Chinese Taipei
Japan

t Northern Ireland
Belgium (Flemish)
Finland
England
Russian Federation

2 United States

t Netherlands

2 Denmark

2 Lithuania
Portugal
Germany
Ireland

2 Serbia
Australia
Hungary
Slovenia
Czech Republic
Austria
Italy
Slovak Republic
Sweden

2 Kazakhstan
Malta

+ Norway

2 Croatia
New Zealand
Spain
Romania
Poland
Turkey

2 Azerbaijan
Chile
Thailand
Armenia

1 Georgia
Bahrain
United Arab Emirates
Iran, Islamic Rep. of

2 Qatar
Saudi Arabia

¥ Oman

¥ Tunisia

X Kuwait

X Morocco

X Yemen

Overall

Mathematics
Average Scale

Score

606 (3.2)
605 (1.9)
602 (3.4)
591 (2.0)
585 (1.7)
562 (2.9)
549 (1.9)
545 (2.3)
542 (3.5)
542 (3.7)
541 (1.8)
540 (1.7)
537 (2.6)
534 (2.4)
532 (3.4)
528 (2.2)
527 (2.6)
516 (3.0)
516 (2.9)
515(3.4)
513 (2.2)
511 (2.4)
508 (2.6)
508 (2.6)
507 (3.8)
504 (2.0)
501 (4.5)
496 (1.3)
495 (2.8)
490 (1.9)
486 (2.6)
482 (2.9)
482 (5.8)
481(2.2)
469 (4.7)
463 (5.8)
462 (2.3)
458 (4.8)
452 (3.5)
450 (3.7)
436 (3.3)
434 (2.0)
431(3.5)
413 (3.5)
410 (5.3)
385 (2.9)
359 (3.9)
342 (3.4)
335 (4.0)
248 (6.0)

Average

Scale Score

619 (3.4
606 (2.0)
604 (3.3)
599 (2.0)
584 (1.6)
566 (2.9)
552 (2.2)
545 (2.3)
539 (3.7)
545 (3.3)
543 (2.0)
543 (1.7)
534 (2.4)
537 (2.4)
522 (3.7)
520 (2.3)
533 (2.6)
529 (3.0)
508 (3.2)
515(3.2)
503 (2.7)
509 (2.5)
506 (2.5)
510 (2.7)
511 3.7)
500 (2.2)
515 (4.1)
498 (1.9)
488 (3.1)
491 (1.8)
483 (2.5)
487 (3.0)
497 (5.6)
480 (2.2)
477 (4.5)
491 (5.3)
462 (2.7)
464 (4.5)
484 (3.2)
473 (3.1)
439 (3.0)
438 (2.1)
440 (3.3)
417 (3.3)
410 (5.7)
384 (3.1)
390 (3.7)
333 (4.1)
340 (3.8)
261 (6.4)

Achievement in Mathematics Content Domains

Number

Difference
from Overall

Mathematics Score

13 (0.8)
1(1.6)
3(1.0)
8(12)

-1(0.9)
4(1.6)
2(1.4)
0(0.9)

-3(1.1)
3(14)
2(09)
3(1.1)

-3(0.9)
4(1.)

-10(1.6)

-8(0.7)
5(1.4)

13 (1.4)

-8 (1.0)
0(1.2)

-10(2.0)

-2(13)

-2(1.1)
2(1.6)
5(1.5)

—4(0.8)

14 (1.1)
2(1.7)

-7(1.9)
1(0.9)

-3(0.8)
4(1.1)

15 (2.1)

-1(1.1)
7(09)

28 (1.3)
0(1.6)
6(1.2)

32(1.4)

23 (1.5)
3(11)
4(0.8)
9(13)
4(1.8)
0(2.1)

-1(13)

31(1.7)

-9(24)
6 (2.5)

13 (2.7)

()

©c ©6o

[ORON > 1> RORON > MO > 3 >3 > JO)

cccoccoclc 600 0Cw ©®© O0@O

cocw@o0

Average

Scale Score

589 (3
607 (1
605 (3.
573 (2.
589 (2.
560 (3.
552 (2.
543 (2.
545 (3.
542 (4.
535 (2.
524 (2.
548 (3.
531 (3.
548 (4.
536 (2.
520 (3.
497 (3.
534 (3.
520 (3.
526 (2.
513 (3.
512 (3.
513 (3.
500 (4.
500 (2.
491 (5.
487 (1
507 (3.
490 (2.
483 (2.
476 (3.
469 (5.
475 (2.
447 (5.
437 (7.
455 (3.
437 (5.
424 (4.
a1 (4.
422 (3.
418 (2.
435 (3.
399 (3.
404 (6.
376 (3.
329 (4.
321 (4.
350 (4.
193 (6.

.6)

)
4)
1)
0)
3)
0)
9)
9)
3)
2)
9)
0)
0)
4)
6)
1)
8)
0)
6)
3)
0)
4)
1)
3)
4)
3)
5)
0)
5)
5)
0)
7)
7)
0)
3)
0)
6)
2)
3)
9)
3)
9)
9)
4)
3)
6)
2)
0)
5)

Difference
from Overall

TIMSS 2011
Mathematics [

Geometric Shapes and Measures

Mathematics Score

—17 (1.5)
2(1.4)
3(09)
-19(13)
4(1.)
-2(21)
3(1.0)
-2(22)
3(1.6)
-1(1.5)
-6 (0.8)
-16 (2.6)
11 (2.0)
-3(1.9
16 (2.2)
8(1.1)
-7 (1.6)
=19 (1.6)
18 (1.6)
5(13)
13 (1.6)
2014
4(1.4)
5(1.0)
-7 (1.5)
-4 (13)
-10(1.8)
-9 (1.5)
12 (1.7)
0(13)
-3 (1.5)
-6 (13)
-14(1.9)
-6 (1.3)
-22 (1.3)
-26 (2.1)
-6 (1.5)
-21(2.0)
-28(1.7)
-39 (23)
—14 (2.5)
=16 (0.7)
4(13)
14 (2.5)
-6 (2.7)
-9(14)
-30 (3.2)
-21(2.8)
15 (1.5)

=55 (2.9)

®

0 O®O0

I FONORONONONN RORORONORONORONONONORONORSE > RONONONCON > 3 > B> 3 - 3> RONCON > I > B > NONC)

Data Display é
A Difference é
Sca‘;:r:cgoere from Overall o
Mathematics Score E
588 (3.4) -18(17) ® §
603 (1.9) -2(20) 3
593 (3.6) -821) ® 2
600 (2.6) 9(16) ©
590 (2.9) 4(2.9) g
555 (3.0) -8(15) @® %
536 (3.0) 1300 @ 2
551 (3.5) 5(3.2) s
549 (4.6) 7029 O ¢
533 (4.1) 923 @® =
545 (1.8) 400) O §
559 (2.9) 1907 © 8
532 (3.0) 5015 @® ¢
526 (3.0) 700 @ &
548 (2.8) 1620 © &
546 (2.8) 18(16) © R
523 (2.8) 420 @
503 (3.8) -1BR) @
515 (3.1) -1(22)
510 (4.2) 5017 @
532 (2.6) 1908 O
519 (3.1) 814 O
515 (3.1) 7016 ©
495 (3.1) 13018 @
504 (4.6) -3(21)
523 (3.0) 20019 ©
476 (5.7) -25(19) @
498 (1.6) 2(20)
494 (3.2) -1(23)
488 (2.7) -2(21)
491 (2.7) 512 ©
479 (3.6) -3(20)
457 (6.8) -26(35 ®
489 (2.9) 707 ©
478 (5.2) 9(14 O
407 (6.4) 55(19) @
465 (2.5) 4018 ©
467 (5.1) 925 ©
386 (4.9) —66(28) ®
433 (4.0) -18(14) @
442 (4.1) 6020 O
437 (1.9) 310) ©
397 (4.3) 33020 ®
416 (4.6) 3(3.2)
403 (6.0) -7 (42)
381 (3.1) 4015 @
300 (5.5) -60(3.1) ®
347 (3.8) 522 ©
271 (4.7) -64(17) ®
204 (6.0) 4022 @

O Subscale score significantly higher than overall mathematics score

@ Subscale score significantly lower than overall mathematics score

K 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 does not exceed 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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TIMSS 2011 D

Exhibit 3.1: Achievementin Mathematics Content Domains (Continued) Mathematics EESR

Overall Number Geometric Shapes and Measures Data Display §

Mathematics . . . g

Countr Difference Difference Difference =

4 Average Scale S:\‘::r:gere from Overall S:“::r:gere from Overall S:“:Zr:gere from Overall Z

Score aie>e Mathematics Score aiese Mathematics Score aiee Mathematics Score E

Sixth Grade Participants 8
Botswana 419 (3.7) 421 3.7) 2(13) 404 (4.4) -1520) @ 427 (4.0) 8(19) O %

¥ Honduras 396 (5.5) 418 (4.9) 2126) ©  365(5.9) -3121) ® 377 (6.6) -20(19) @ %
* Yemen 348 (5.7) 367 (5.5 1906 ©  304(6.3) -44(27) ®  337(6.0) -1(17) @ ¢
Benchmarking Participants E:
12 North Carolina, US 554 (4.2) 564 (4.0) 1020 © 53650 -18(18) ®  558(5.2) 4 (4.0) é
13 Florida, US 545 (2.9) 548 (3.2) 3() ©  546(3.8) 0(2.5) 541 (3.4) -4(2.2) E
Quebec, Canada 533 (2.4) 531 (2.6) -1(1.2) 536 (3.2) 3() ©  538(3.7) 5(.1) é
Ontario, Canada 518 (3.1) 504 (3.4) -14(10) ® 535(34) 17(19) ©  536(3.5) 1821) © 3

2 Alberta, Canada 507 (2.5) 505 (2.7) -1(1.1) 496 (2.6) -11(12) ®  524(3.1) 17019 © &
Dubai, UAE 468 (1.6) 474 (1.7) 6(1.0) © 449(23) -19(15) ® 4713.1) 3(2.6) [j_th
Abu Dhabi, UAE 417 (4.6) 420 (4.7) 3(1.9 401 (5.3) -16(1.7) ® 418 (43) 1(1.6) i

5

(e}

O Subscale score significantly higher than overall mathematics score

@ Subscale score significantly lower than overall mathematics score
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Exhibit 3.2: Achievement in Mathematics Content Domains
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Country

Korea, Rep. of
2 Singapore
Chinese Taipei
Hong Kong SAR
Japan
2 Russian Federation
3 Israel
Finland
2 United States
* England
Hungary
Australia
Slovenia
1 Lithuania
Italy
New Zealand
Kazakhstan
Sweden
Ukraine
Norway
Armenia
Romania
United Arab Emirates
Turkey
Lebanon
Malaysia
1 Georgia
Thailand
¥ Macedonia, Rep. of
Tunisia
Chile
¥ Iran, Islamic Rep. of
¥ Qatar
¥ Bahrain
¥ Jordan
¥ Palestinian Nat'l Auth.
¥ Saudi Arabia
¥ Indonesia
¥ Syrian Arab Republic
X Morocco
¥ Oman
X Ghana

Overall

Mathematics
Average Scale

Score

613 (2.9)
611 (3.8)
609 (3.2)
586 (3.8)
570 (2.6)
539 (3.6)
516 (4.1)
514 (2.5)
509 (2.6)
507 (5.5)
505 (3.5)
505 (5.1)
505 (2.2)
502 (2.5)
498 (2.4)
488 (5.5)
487 (4.0)
484 (1.9)
479 (3.9)
475 (2.4)
467 (2.7)
458 (4.0)
456 (2.1)
452 (3.9)
449 (3.7)
440 (5.4)
431 (3.8)
427 (43)
426 (5.2)
425 (2.8)
416 (2.6)
415 (43)
410 (3.1)
409 (2.0)
406 (3.7)
404 (3.5)
394 (4.6)
386 (4.3)
380 (4.5)
371 (2.0)
366 (2.8)
331 (43)

Average

Scale Score

618 (2.6)
611 (3.6)
598 (3.1)
588 (3.7)
557 (3.0)
534 (3.2)
518 (4.0)
527 (2.4)
514 (3.0)
512 (5.8)
510 (3.9)
513 (5.4)
511 (2.5)
501 (2.5)
496 (2.9)
492 (5.9)
479 (4.0)
504 (1.8)
472 (4.1)
492 (2.8)
474 (2.4)
448 (4.1)
459 (2.2)
435 (3.9)
451 (3.8)
451 (5.8)
435 (3.5)
425 (4.6)
418 (5.1)
431(2.8)
413 (29)
402 (4.9)
408 (3.4)
397 (1.7)
390 (3.8)
400 (3.4)
393 (4.8)
375 (4.8)
373 (4.0)
379 (2.6)
351 (3.0)
321 (45)

Number

Difference
from Overall

TIMSS 2011 3
Mathematics 228

Mathematics Score

5(1.2)
0(1.4)
—12 (1.0)
2(12)
-13 (1.6)
=5(1.0)
2(1.1)
13 (1.1)
4(1.0)
5014
5(1.1)
8(0.9)
6(1.1)
-1(1.5)
-2(1.7)
5(12)
-8 (1.8)
19 (1.0)
-7 (1.8)
18 (1.1)
7(1.0)
-10(1.7)
3(0.8)
-18 (1.5
2(1.9)
11(1.2)
4(1.5)
-2(1.0)
-8 (23)
6(1.8)
-4(1.2)
-13(27)
-1(1.9)
-13(1.4)
-15(1.4)
-5(1.2)
-1(1.9)
=11(2.0)
-7(1.8)
8(13)
-16 (1.9)
-10(1.8)

ccocccoc @@ecwe ©

Q@PI0P® @®I9@® @@®OCP@®CO0 @O®OOCWO®O

Average

Scale Score

617 (3.2)
614 (4.1)
628 (3.8)
583 (3.9)
570 (3.0)
556 (3.7)
521 (4.7)
492 (2.9)
512 (2.6)
489 (5.7)
496 (4.0)
489 (5.3)
493 (2.6)
492 (2.8)
491 (2.7)
472 (5.5)
506 (4.4)
459 (2.2)
487 (4.4)
432 (2.7)
496 (2.8)
477 (4.3)
468 (2.2)
455 (4.2)
471 (3.8)
430(5.2)
450 (3.8)
425 (43)
448 (5.3)
419 (2.9)
403 (3.6)
422 (43)
425 (2.8)
424 (1.7)
432(3.9)
419 (3.3)
399 (4.9)
392 (3.8)
391 (4.9)
357 (2.7)
383 (2.8)
358 (4.0)

Algebra

Difference
from Overall
Mathematics Score

4(1.6)
3(09)
19 (1.5)
-3(12)
0(1.6)
17 (1.7)
5(1.7)
=22 (1.5)
2(1.0)
=17 (1.5)
-8 (1.8)
-16 (1.6)
-12(1.8)
=10 (1.5)
-8 (1.3)
-16(1.2)
19 (1.4)
=26 (1.2)
8 (1.6)
-43(13)
29 (1.1)
19 (1.6)
12 (1.3)
2(12)
22 (1.5)
-10(1.3)
19 (1.6)
-2(12)
22 (2.3)
=6 (1.7)
-14(2.1)
7(19)
15(1.9)
15 (1.2)
26 (1.1)
14 (1.6)
6(1.3)
6(13)
11(2.8)
=15 (1.6)
17 (1.4)
28 (2.1)

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

C0C@0COCOCCOCCOPW@®O ©OC@WOCCOCCOPWPCROCWIYIWI@W@OW@OW®WOEC @®O0OCC

O Subscale score significantly higher than overall mathematics score

@ Subscale score significantly lower than overall mathematics score

» 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 does not exceed 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 3.2: Achievementin Mathematics Content Domains (Continued) Mathematics Eoe®

Geometry Data and Chance 3

Country eTanE Difference T Difference 2

Scale Score from Overall Scale Score from Overall L

Mathematics Score Mathematics Score 3

Korea, Rep. of 612 (2.7) -1(2.0) 616 (2.5) 3(114 © ¢

2 Singapore 609 (3.9) -2 (1.9) 607 (4.4) -4(13) @ §

Chinese Taipei 625 (3.7) 16(13 © 584 (3.0) -25(17) @ ';';

Hong Kong SAR 597 (4.3) 12(13) © 581 (4.1) -4(16) @ g

Japan 586 (3.5) 1624 © 579 (3.0) 025 © ¢

2 Russian Federation 533 (4.0) -6(18) @ 511 (3.9) -28(16) @ %

3 |srael 496 (4.6) -20(16) @ 515 (4.8) 0(2.1) (Eu

Finland 502 (2.9) -12(12) @ 542 (3.1) 28(1) © §

2 United States 485 (2.7) -25(007) @ 527 (3.3) 18(1.) © %

 England 498 (5.7) 927 @ 543 (6.8) 3628 © =

Hungary 501 (4.1) -3(22) 517 (4.3) 1223 © ;

Australia 499 (5.4) -6(17) @ 534 (5.9) 3018 © &

Slovenia 504 (3.1) -1(2.0) 518 (3.3) 1321 © E

1 Lithuania 500 (3.1) -3(12) @ 515 (2.8) 1322 © i

Italy 512 (3.5) 1425 O 499 (3.2) 1(23) §

New Zealand 483 (5.5) 521 @ 513 (6.7) 2629 © 3
Kazakhstan 491 (4.4) 414 © 444 (4.5) -43(16) @
Sweden 456 (2.3) -28(13) @ 504 (2.7) 2012 ©
Ukraine 476 (4.3) -3(16) ® 471 (4.0) -822) @
Norway 461 (3.5) -14(18) @ 513 (3.6) 39260 ©
Armenia 450 (3.3) -16(1.7) @ 376 (3.7) -90(18) @
Romania 453 (4.5) -5(15) @ 429 (4.0) -29(12) @
United Arab Emirates 431 (2.4) -25(11) @ 440 (2.4) -15(06) @
Turkey 454 (4.3) 2 (1.5) 467 (4.0) 15015 ©
Lebanon 447 (3.8) -2(2.1) 393 (5.2) -56 (25 @
Malaysia 432 (6.4) -8(15) @ 429 (5.3) -1(12) @
1 Georgia 406 (4.2) -25Q22 @ 392 (4.5) -3923) @

Thailand 415 (5.4) -1228) @ 431 (4.1) 3(1.9)
¥ Macedonia, Rep. of 419 (6.0) -724) @ 389 (5.9) 37336 @
Tunisia 426 (3.2) 1(1.4) 398 (3.3) -27(17) @
Chile 419 (3.1) 3(22) 426 (3.1) 9(1.8) ©
¥ Iran, Islamic Rep. of 437 (4.8) 22026 O 393 (4.9) -22(30) @
¥ Qatar 387 (3.6) -2(26 ® 390 (3.6) -20(17) @
¥ Bahrain 398 (2.6) -1019 @ 407 (2.6) -2(2.1)

¥ Jordan 407 (3.7) 1(1.1) 379 (3.7) -26(15) @
¥ Palestinian Nat'l Auth. 416 (3.6) 12(1.8) © 368 (3.6) -36(13) @
¥ Saudi Arabia 364 (5.3) =300 @® 387 (5.1) -727) @
¥ Indonesia 377 (5.3) 923 @ 376 (4.8) -10Q22) @
¥ Syrian Arab Republic 386 (5.0) 6025 O 343 (4.7) -37(18) @
X Morocco 390 (2.5) 19217 © 332 (2.0) -39(17) @
¥ Oman 377 (2.7) 1104 © 342 (3.1) -2420 @
X Ghana 315 (4.3) -16(22) @ 296 (4.5) -35(17) @

© Subscale score significantly higher than overall mathematics score

@ Subscale score significantly lower than overall mathematics score
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Exhibit 3.2: Achievement in Mathematics Content Domains (Continued) Mathematics Eoe®

Overall Number Algebra é
Mathematics . . g
Countr Difference Difference 2
4 Average Scale SA\:er: g¢ from Overall ScA‘::rzgere from Overall Z
Score (@€ SCOT®  Mathematics Score ale>a Mathematics Score E
Ninth Grade Participants §
¥ Botswana 397 (2.5) 392 (33) -5(1.6) ® 407 (3.2) 0017 © E
X South Africa 352 (2.5) 359 (2.6) 7014 ©  361(25) 9(13) © .%
2 X Honduras 338 (3.7) 352 (3.5) 1422 © 327 (45) -1128) ® ¢
Benchmarking Participants %
12 Massachusetts, US 561 (5.3) 567 (5.9) 7(14 ©  559(5.6) -1(1.1) 2
T Minnesota, US 545 (4.6) 556 (5.3) 1n04 © 54349 -2(12) E
13 North Carolina, US 537 (6.8) 547 (7.3) 10(1.5) ©  537(6.8) 0(1.6) é
Quebec, Canada 532 (23) 543 (2.5) 107 © 5169 -16(10) ® 3
12 Indiana, US 522 (5.1) 528 (5.4) 6(1.7) ©  520(53) -2 (1.4) &
1 Colorado, US 518 (4.9) 521 (5.1) 3(2.0) 512 (5.1) -6(14 @ E,_EWJ
12 Connecticut, US 518 (4.8) 527 (4.9) 10(1.8) ©  510(5.4) -7(17) @ g
12 Florida, US 513 (6.4) 517 (7.0) 4(1.8) © 513(64) -1(2.0) §
2 Ontario, Canada 512 (2.5) 519 (2.6) 7(13) © 497 (24) -15(08) ® <
2 Alberta, Canada 505 (2.6) 523 (3.0) 18(1.1) ©  485(2.7) -20(14) @
12 California, US 493 (4.9) 492 (5.2) 0(1.7) 509 (5.2) 1725 ©
Dubai, UAE 478 (2.1) 479 (2.3) 2 (1.0) 489 (2.4) na7n o
T Alabama, US 466 (5.9) 463 (7.1) -3 (2.6) 471 (5.3) 5(16) ©
Abu Dhabi, UAE 449 (3.7) 452 (3.8) 4(1.0) © 459(3.8) 1020 ©
Overall Geometry Data and Chance
Mathematics ) .
Countr Difference Difference
4 Average Scale SA\;er: ge from Overall SA\;er: ge from Overall
Score cale score Mathematics Score cale score Mathematics Score
Ninth Grade Participants
¥ Botswana 397 (2.5) 381 (3.0) -16(1.7) ®  391(3.2) -6(17) @
* South Africa 352 (2.5) 315(3.1) -36(21) ® 33334 -19(17) @
2 X Honduras 338 (3.7) 309 (4.1) -29(3.1) ® 319(5.0) -1939) ®
Benchmarking Participants
1 2 Massachusetts, US 561 (5.3) 548 (5.5) -13(20) ® 584(73) 2426 ©
T Minnesota, US 545 (4.6) 515 (6.2) -29(29 ® 571(62) 26(26) ©
1 3 North Carolina, US 537 (6.8) 515 (8.1) -22(37) ® 548(83) 129 ©
Quebec, Canada 532 (2.3) 529 (2.7) -3(07) @ 549(28) 17012 ©
1 2 Indiana, US 522 (5.1) 498 (5.3) -23(22) ® 545(6.0) 2329 ©
1 Colorado, US 518 (4.9) 505 (5.7) -13(28) @ 540(5.7) 2319 ©
2 Connecticut, US 518 (4.8) 490 (5.1) -27(23) @ 546 (6.3) 2927 ©
1 2 Florida, US 513 (6.4) 499 (6.8) -14(23) ® 528(9.0) 1535 ©
2 Ontario, Canada 512 (2.5) 512 (2.7) 0(1.7) 531 (4.1) 19024 O
2 Alberta, Canada 505 (2.6) 485 (3.0) -21(17) ® 529(3.8) 24019 ©
1 2 California, US 493 (4.9) 454 (5.0) -38(1.8) ®  495(6.0) 2(2.4)
Dubai, UAE 478 (2.1) 453 (3.0) =25 (200 ®  468(2.8) -10(19 @
T Alabama, US 466 (5.9) 443 (6.0) -3 (2@ 480(7.9) 14400 ©
Abu Dhabi, UAE 449 (3.7) 424 (4.4) -5 (24 @  434(43) -15(17) @

O Subscale score significantly higher than overall mathematics score

@ Subscale score significantly lower than overall mathematics score
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fourth grade, there is considerable diversity in countries’ strengths and
weaknesses in the content domains, even among the high-achieving Asian
countries. For example, although the differences were small, Korea performed
somewhat better in number, algebra, and data and chance than in mathematics
overall, whereas Singapore performed better in algebra and less well in data
and chance. Chinese Taipei had more pronounced achievement differences
among the content domains, with achievement in algebra and geometry well
above overall mathematics achievement, and number and data and chance well
below (although still very high in comparison to most other countries). Hong
Kong SAR and Japan present other configurations of relative strength, with
Hong Kong performing relatively better in number and geometry and less well
in algebra and data and chance, and Japan performing less well in number but
better in geometry and data and chance than in mathematics overall. Looking
across the countries participating at the eighth grade, many (25) had relatively
higher achievement in algebra than they did overall, and fewer (only 10) had
relatively higher achievement in geometry. At the ninth grade and among the
benchmarking participants, there were some different patterns, in particular,
with nine US states generally reflecting overall achievement in the United States.
Nearly all of the ninth grade and Benchmarking participants had a relative
weakness in geometry, but many showed relative strengths in number as well
as data and chance.

Relative Achievement by Mathematics Cognitive Domains

Exhibits 3.3 and 3.4 present average achievement at the fourth and eighth grades,
respectively, in the cognitive domains of knowing, applying, and reasoning
relative to overall mathematics achievement for TIMSS 2011 participants.
Because these three scales represent quite different skills, it was expected that
the assessment items would have different difficulty levels. The average percent
correct in the cognitive domains shown in Appendix E were 55 percent for
knowing, 50 percent for applying, and 40 percent for reasoning at the fourth
grade, and 49 percent, 39 percent, and 30 percent, respectively, at the eighth
grade. However, as with the content domains, the IRT scaling adjusts for these
difficulty levels in placing achievement in the three cognitive domains on the
overall mathematics scales for the fourth and eighth grades, and allows each
TIMSS 2011 participant to compare performance in the cognitive domains
relative to overall mathematics achievement.
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Exhibit 3.3: Achievement in Mathematics Cognitive Domains .
J Mathematics [

Overall Knowing Applying Reasoning 3

Mathematics Difference Difference Difference g

Country Average Scale Average from Overall Average from Overall Average from Overall Z
Score Scale Score Mathematics Score Scale Score Mathematics Score Scale Score Mathematics Score 3

2 Singapore 606 (3.2) 629 (3.5 23014 ©  602(34) -4(1.1) ® 588(3.7) -18(12) @ ¢
Korea, Rep. of 605 (1.9) 614 (2.0) 9(1.6) ©  600(22) -5(21) ® 603(23) -2(1.5) §

2 Hong Kong SAR 602 (3.4) 619 (3.2) 17(12) © 597(32) -4(08) ® 589(34) -13(14) ® 2
Chinese Taipei 591 (2.0) 599 (2.1) 8(16) © 593(2.0) 2(1.0)0 © 577(25) 1420 ® g
Japan 585 (1.7) 590 (1.7) 500 ©  579(1.6) -6(1.1) ® 592(2.0) 6(10) © £

t Northern Ireland 562 (2.9) 580 (3.4) 17(7) © 56529 2(2.0) 538 (3.3) =252 @ %
Belgium (Flemish) 549 (1.9) 564 (1.9) 1509 © 546(22) -3(1) ®  532(27) -17(16) ® é
Finland 545 (2.3) 548 (2.6) 2(13) 544 (2.7) -2(1.8) 546 (2.2) 0(1.1) é
England 542 (3.5) 552 (4.3) 1027 © 54237 0(1.5) 531(3.7) -122) ® %
Russian Federation 542 (3.7) 541 (3.4) =11(1:7) 539 (3.9) -3(1) ®  548(3.6) 6(15) © E

2 United States 541 (1.8) 556 (2.1) 1509 © 53921 -2(07) ® 525(22) -15(09) @ 2

t Netherlands 540 (1.7) 537 (2.0) -3(1.4) 540 (1.6) 0(0.9) 543 (2.6) 3(16) © §

2 Denmark 537 (2.6) 531 (2.6) -6(14 ® 539(29) 2(17) 543 (2.7) 6(14 © Z

12 Lithuania 534 (2.4 525 (3.0) -9(14 ®  540(25) 7008 © 536(25 3(1.4) uj
Portugal 532 (3.4) 531 (3.5) -2 (1.4) 534 (3.9) 2(13) 531 (4.1) -2(2.0) §
Germany 528 (2.2) 524 (2.3) -4(1.0) ® 528(23) 0(1.1) 532 (3.0) 421 © %
Ireland 527 (2.6) 539 (3.1) 12(15) ©  529(27) 1(1.4) 510 (3.1) -18(22) @

2 Serbia 516 (3.0) 520 (2.9) 4(13) © 511(3.0) -5(13) ® 514(37) -2(23)
Australia 516 (2.9) 516 (3.5 1(1.7) 519 (3.0) 3(15) ©  513(2.6) -3(1.8)

Hungary 515 (3.4 519 (3.8) 4009 © 513(33) -2(1.2) 514 (3.7) -1(1.4)
Slovenia 513 (2.2) 510 (2.8) -3(1.7) 514 (2.3) 1(1.5) 516 (2.9) 3(2.0)
Czech Republic 511 (2.4) 502 (2.4) -9(13) ® 512(29) 1(1.3) 523 (2.7) 12(13) ©
Austria 508 (2.6) 507 (2.5) -1(0.8) 506 (2.6) -3(13) ® 51333) 51) ©
Italy 508 (2.6) 510 (2.7) 2(1.8) 506 (2.8) -2(1.4) 505 (3.4) -2(1.7)
Slovak Republic 507 (3.8) 506 (3.8) -1(13) 505 (4.0) -2(1.7) 511 (3.9) 4(10) ©
Sweden 504 (2.0) 489 (2.2) -15(11)  ® 507 (22) 4(13) © 520(3.0) 16(1.8) ©

2 Kazakhstan 501 (4.5) 503 (4.7) 2(1.7) 499 (5.0) -2(2.0) 501 (4.7) 0(1.5)
Malta 496 (1.3) 504 (1.5) 8(13) © 497 (20) 1(1.9) 475 (1.7) -20(17) @

+ Norway 495 (2.8) 487 (3.1) -8(20) ® 499(3.0) 4(16) ©  501(3.3) 624 ©

2 Croatia 490 (1.9) 495 (1.9) 4(14) ©  484(20) -6(12) ® 492(29) 2(23)

New Zealand 486 (2.6) 476 (3.2) -10(12) ® 490 (24) 4(1.1)  © 490 (25) 4015 ©
Spain 482 (2.9) 482 (3.3) 0(1.7) 483 (3.1) 1(1.6) 483 (2.9) 0(1.7)
Romania 482 (5.8) 484 (6.3) 2(2.1) 478 (6.0) -4(1.7) ® 486 (5.9) 4(2.5)
Poland 481(2.2) 475 (2.6) -6(1.7) ®  480(26) -2(1.4) 493 (2.4) 12(14 ©
Turkey 469 (4.7) 475 (5.4) 6(1.9) © 469 (4.8) -1(1.3) 462 (4.5) -8(18) @

2 Azerbaijan 463 (5.8) 473 (6.4) 10(1.8) © 457 (6.0 -6(12) ® 445(5.9) -18(1.7) @
Chile 462 (2.3) 455 (2.5) -6(14) ©® 463 (25) 1(1.3) 469 (2.5) 715 ©
Thailand 458 (4.8) 453 (5.1) -5(13) ® 458 (4.8) 0(13) 464 (4.7) 6(18 ©
Armenia 452 (3.5) 461 (4.0) 9(1.9) © 446 (4.0) -6(1.5) ® 442(3.9) -1020 ®

! Georgia 450 (3.7) 449 (3.7) -1(2.0) 447 (3.4) -3(1.4 450 (3.5) 0(1.7)

Bahrain 436 (3.3) 438 (3.8) 2(2.7) 431 (3.4) -5(1.7) ® 43934 3(15) ©
United Arab Emirates 434 (2.0) 437 (2.2) 3(12) ©  430(27) -4(10) @ 43424 -1(13)
Iran, Islamic Rep. of 431 (3.5) 435 (3.8) 4(14) © 427 (3.6) -3(1.) ®  423(3.0) -8(1) @

2 Qatar 413 (3.5) 411 (3.8) -2(1.8) 411 (3.4) -2(1.7) 416 (4.4) 3(3.5)
Saudi Arabia 410 (5.3) 409 (6.1) -1(2.5) 405 (5.9) =521 ®  412(6.0) 2(28)

¥ Oman 385 (2.9) 380 (3.2) 5015 ®  382(29) -3(13) ® 391(26) 6(14 ©

¥ Tunisia 359 (3.9) 370 (4.0) 11(1.9) © 346 (44) -13(16) ® 335(47) -25(23) @

X Kuwait 342 (3.4) 343 (3.5) 1(1.9) 330 (4.5) -12(35) ® 329(3.6) -1232) @

* Morocco 335 (4.0) 320 (4.2) -14(1.8) ® 332039 -2(1.7) 347 (4.2) 1225 ©

K Yemen 248 (6.0) 217 (6.8) 3124 ® 237(63) -1120 ®  244(55) -4 (3.6)

O Subscale score significantly higher than overall mathematics score

@ Subscale score significantly lower than overall mathematics score

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 does not exceed 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 3.3: Achievement in Mathematics Cognitive Domains (Continued) Mathematics EESR

Overall Knowing Applying Reasoning é

Mathematics ; ; : 8

Countr Difference Difference Difference 2

y Average Scale SA\;er: ge from Overall SA\;er: ge from Overall SA\;er: d¢ from Overall Z

Score (@€ SCOT€  prathematicsScore >0 >°'®  MathematicsScore  >©'< >°'®  Mathematics Score 3

Sixth Grade Participants §
Botswana 419 (3.7) 424 (4.5) 524 © 42139 1(1.0) 402 (3.7) -1820) ® 2

¥ Honduras 396 (5.5) 385 (5.5) -12(18) ® 398(57) 1.1 403 (5.8) 6(1.8) © ¢
* Yemen 348 (5.7) 338 (6.0) -1MQ22) @  345(5.8) -3(16) ®  355(6.0) 732 © ;E';
Benchmarking Participants %
12 North Carolina, US 554 (4.2) 574 (4.3) 20220 © 553(47) -1(23) 533 (4.5) -2124) @ é
13 Florida, US 545 (2.9) 568 (3.9) 23(22) © 542036 -4(2.1) 523 (3.9) -2024) @ g
Quebec, Canada 533 (2.4) 536 (2.6) 3(12)  ©  529(2.6) -4(1.1) ®  534(25) 1(1.4) é
Ontario, Canada 518 (3.1) 510 3.5 -8(15) @ 521(35) 3(10 ©  522(3.1) 402 O 3

2 Alberta, Canada 507 (2.5) 498 (2.9) -8(17) ®  508(2.6) 1(1.6) 514 (3.0) 7(22) © ¢£
Dubai, UAE 468 (1.6) 472 (2.4) 4015 ©  465(23) -3(19) 464 (2.2) -4(19) @ ,‘ﬁ
Abu Dhabi, UAE 417 (4.6) 418 (5.0) 1(.2) 413 (47) -4(14) ® 418(45) 1(2.0) w

3

o]

© Subscale score significantly higher than overall mathematics score

@ Subscale score significantly lower than overall mathematics score
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TIMSS 2011 .

Exhibit 3.4: Achievement in Mathematics Cognitive Domains .
J Mathematics [

Overall Knowing Applying Reasoning 3
Mathematics Difference Difference Difference g
Country Average Scale Average from Overall Average from Overall Average from Overall Z
Score Scale Score Mathematics Score Scale Score Mathematics Score Scale Score Mathematics Score 3
Korea, Rep. of 613 (2.9) 616 (2.9) 3(19) 617 (2.9) 4(1.1) ©  612(25) 0(1.0) o
2 Singapore 611 (3.8) 617 (3.8) 6(1.00 © 61339 2(007) ©  604(43) -7(10) @ §
Chinese Taipei 609 (3.2) 611 (3.7) 2(14) 614 (3.5 517 © 609 (3.4) 0(1.5) 2
Hong Kong SAR 586 (3.8) 591 (3.9) 6(12) © 587(3.7) 2(1.0) 580 (3.9) -6(1.1) @ g
Japan 570 (2.6) 558 (2.7) -12(15) ®  574(25) 4(13) ©  579(3.0) 9(18) © £
2 Russian Federation 539 (3.6) 548 (3.6) 9(1.00 © 538(35) -1(13) 531(3.7) -8(12) @ %
3 |srael 516 (4.1) 516 (4.1) 0(1.1) 513 (4.4 -3(14 ®  520(4.0) 4(17) © é
Finland 514 (2.5 508 (2.5) -6(1.0) ® 520(25) 6(14 © 512(27) -2(1.5) é
2 United States 509 (2.6) 519 (2.7) 1008 ©  503(2.8) -6(1.0) ®  503(27) -6(0.7) ® %
# England 507 (5.5) 501 (5.4) -5(1.1) ® 508 (5.5) 2(1.2) 510 (5.5) 3(2.0) £
Hungary 505 (3.5) 507 (3.8) 2(1.6) 505 (3.5) 0(1.2) 502 (3.7) -3(08) @ 2
Australia 505 (5.1) 504 (5.1) -1(1.0) 506 (4.8) 1(1.0) 506 (4.9) 1(1.0) g
Slovenia 505 (2.2) 508 (2.4) 3(L)  © 502 (2.1) -2(07) ® 500 (2.7) -5(13) @ E
! Lithuania 502 (2.5 502 (2.6) -1(1.1) 508 (2.4) 5010 ©  493(25) -10(19) @ f
Italy 498 (2.4) 494 (2.6) -4(08) ® 503(22) 4(1.0) © 496 (2.6) -2(10) ® §
New Zealand 488 (5.5) 481 (5.6) -7(1.1) ®  491(5.0) 3(13) ©  494(53) 6(l6) © R
Kazakhstan 487 (4.0) 489 (4.4) 2(13) 484 (4.2) -3(1.0) ® 482(47) -5@21) @
Sweden 484 (1.9) 478 (2.0) -7(15) ® 489(22) 500 © 478(24) -7(1.) @
Ukraine 479 (3.9) 481 (4.4) 2(17) 480 (4.3) 1(1.8) 467 (4.2) -12(1.8) ®
Norway 475 (2.4) 465 (2.5) -10(12) ® 480(26) 6(13) © 478(29) 3(1.9)
Armenia 467 (2.7) 476 (2.9) 9(13) ©  458(3.0) -8(15) ®  451(3.0) -15(1.6) ®
Romania 458 (4.0) 460 (4.4) 2(1.4) 454 (3.9) -4(15) ®  455(4.0) -3(1.6)
United Arab Emirates 456 (2.1) 467 (2.2) 1107 © 44222 -14(08) ®  449(2.1) -7(07) @
Turkey 452 (3.9) 441 (4.1) -12(13) @ 459 (4.0) 6(12) © 465(3.5) 12(01) ©
Lebanon 449 (3.7) 464 (3.9) 15018 ©  436(4.1) -13(14) ® 426(47) -24(19) ®
Malaysia 440 (5.4) 444 (5.7) 4009 © 43952 -1(0.9) 426 (5.5) -1420 @
! Georgia 431 (3.8) 438 (4.2) 6(19) © 425(3.6) -6(13) ® 414(42) -1722) ®
Thailand 427 (4.3) 423 (4.7) -4(15) ® 428(41) 1(1.1) 429 (43) 2(1.0)
¥ Macedonia, Rep. of 426 (5.2) 430 (5.6) 4(2.5) 417 (5.2) -9(1.7) ® 424(59) -3 (3.3)
Tunisia 425 (2.8) 425 (2.8) 0(0.8) 421 (2.9) -4(13) ® 423(27) -2(10) @
Chile 416 (2.6) 405 (2.9) -11(14) ® 425(25) 9(09) © 422(29) 515 ©
¥ Iran, Islamic Rep. of 415 (4.3) 410 (4.4) -5(15) @  411(46) —-4(2.2) 428 (4.3) 13(16) ©
¥ Qatar 410 (3.1) 418 (2.9) 8(15) © 396 (33) -13(1.7) ® 406 (3.3) -3(1.8)
¥ Bahrain 409 (2.0) 411 (2.4) 2(2.0) 400 (2.4) -9(1.8) ® 415(2.1) 5199 ©
¥ Jordan 406 (3.7) 405 (4.3) -1(1.5) 397 (3.8) -9(14 ® 416(3.9) 10019 ©
¥ Palestinian Nat'l Auth. 404 (3.5) 406 (3.5) 2(1)  © 397 (35) -7(1.1) @ 404 (47) 0(1.6)
¥ Saudi Arabia 394 (4.6) 402 (4.6) 8(09) © 375(49) -19(12) ® 3838(47) -6(28) ®
¥ Indonesia 386 (4.3) 378 (4.8) -8(1.1) ® 384(47) -2(1.5) 388 (3.8) 2(1.7)
¥ Syrian Arab Republic 380 (4.5) 374 (4.4 -6(24) ® 379(42) -1(2.4) 371 (5.4 -9(28) @
* Morocco 371 (2.0) 363 (2.2) -8(12) ® 378(19) 704 © 357(7) -14(17) @
¥ Oman 366 (2.8) 365 (3.0) -2 (1.4) 360 (3.0) —-6(1.6) ®  369(2.8) 3(1.6)
X Ghana 331 (43) 331 (4.4) 1(2.1) 316 (4.1) -15(13) ® 324 (49) -719) @

O Subscale score significantly higher than overall mathematics score

@ Subscale score significantly lower than overall mathematics score

K 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 does not exceed 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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TIMSS 2011 .3

Exhibit 3.4: Achievement in Mathematics Cognitive Domains (Continued) Mathematics Eoe®

Overall Knowing Applying Reasoning 3
Mathematics ) ) : 2
Difference Difference Difference =
Country Average Scale s from Overall aads from Overall s from Overall Z
Score R Mathematics Score R Mathematics Score S Mathematics Score §
Ninth Grade Participants §
¥ Botswana 397 (2.5) 404 (2.6) 7(12) © 383(28) -13(13) ®  398(24) 1(1.2) 2
X South Africa 352 (2.5) 352 (2.3) 0(0.7) 336 (2.7) -16(09 ® 363(25) 1n(14 o038
2 X Honduras 338 (3.7) 335 (4.5) -3(29) 340 (3.6) 2(2.0) 322 (4.3) -16 (2.1) U %
Benchmarking Participants 3:
12 Massachusetts, US 561 (5.3) 569 (5.9) 8(21) © 555(5.6) -6(14 ®  562(5.9) 1(1.7) g
1 Minnesota, US 545 (4.6) 556 (4.9) 1120 © 540(5.5) -5(1.7) @ 536(5.4) -9(18) @ g
12 North Carolina, US 537 (6.8) 548 (7.4) 1115 © 531(75) -6(20 ® 531(6.8) -6(2.2) ® =
Quebec, Canada 532 (2.3) 528 (2.9) -3(15) ®  536(27) 4(13) © 529(27) 3012 @3
12 Indiana, US 522 (5.1) 534 (5.2) 12(1.00 © 516 (5.6) -6(09 ® 511(5.5) -11(1.4) @ §
1 Colorado, US 518 (4.9) 519 (4.9) 2(22) 515 (5.1) =-3(1.7) 517 (5.2) -12.7) 2
12 Connecticut, US 518 (4.8) 528 (5.3) 10022 © 511(49) -7(12) ® 511(5.1) -7(1.7) ® é
12 Florida, US 513 (6.4) 524 (7.1) 10(1.6) ©  504(73) 920 ® 505(7.0) -8(16) @5
2 Ontario, Canada 512 (2.5) 503 (2.6) -9(1.00 ® 510(24) -2 (1.1) 524 (2.8) 13 (1.3) o9
2 Alberta, Canada 505 (2.6) 500 (2.5) -5(12) ®  505(2.8) 0(1.6) 512 (3.0) 7(11) ©
12 California, US 493 (4.9) 507 (5.2) 15(1.00 ©  480(5.6) -12(15 ®  483(5.0) -9 (1.5) @
Dubai, UAE 478 (2.1) 488 (2.3) M5 ©  465(24) -12(14) @ 470(27) -8(18) @
1 Alabama, US 466 (5.9) 476 (6.2) 10 (1.5 © 458 (6.6) -8(14) ® 454(72) -12(3.6) ®
Abu Dhabi, UAE 449 (3.7) 459 (3.8) 1108 © 434(43) -14(17) @ 442(41) -7(13) @

O Subscale score significantly higher than overall mathematics score

@ Subscale score significantly lower than overall mathematics score
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The presentation of results for the cognitive domains in Exhibits 3.3
and 3.4 follows the layout of results in the content domains (Exhibits 3.1 and
3.2). Similar to the results for the content domains, generally, the TIMSS 2011
participants with the highest mathematics achievement overall also had highest
achievement in the cognitive domains, although most countries showed a
relative strength in one cognitive domain or another. At the fourth grade, the
highest achieving countries and benchmarking participants performed relatively
better in the knowing domain than overall and, with some exceptions, relatively
less well in applying and reasoning. In general, more participants in the fourth
grade assessment had relatively higher achievement in knowing (than lower
achievement in this domain) compared to mathematics overall, and nearly half
performed less well in applying compared to only few performing better in
applying than overall. Participants were equally divided between performing
relatively better and relatively less well in the reasoning domain.

At the eighth grade, the highest achieving countries showed a variety of
relative strengths in the cognitive domains, with Korea and Chinese Taipei
performing relatively better in applying, Singapore performing relatively
better in knowing and applying and less well in reasoning, Hong Kong SAR
doing better in knowing and less well in reasoning, and Japan doing less
well in knowing and relatively better in applying and reasoning. Across the
countries participating at the eighth and ninth grades, approximately the same
number performed relatively higher in knowing than in mathematics overall as
performed relatively lower. However, compared to mathematics overall, fewer
performed relatively higher in applying and reasoning than performed lower.

Trends in Achievement in Mathematics Content Domains

Exhibits 3.5 and 3.6 show changes from 2007 to 2011 in average achievement
in the mathematics content domains for fourth and eighth grade students,
respectively. Countries are shown in alphabetical order, followed by the
benchmarking participants.

Many of the TIMSS 2011 fourth grade participants that also participated
in 2007 and have comparable data showed an increase in mathematics
achievement over this four-year period. Referring back to Exhibit 1.5, it can
be seen that 10 countries (Chinese Taipei, the Czech Republic, Denmark,
Georgia, Iran, Japan, Norway, Slovenia, Tunisia, and the United States)
and 2 benchmarking participants (Québec and Dubai) had higher average
mathematics achievement in 2011 than in 2007, and no participant had lower
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achievement. Exhibit 3.5 shows that in six of the countries with an increase—
Chinese Taipei, the Czech Republic, Iran, Norway, Slovenia, and Tunisia—and
in both benchmarking participants, the overall increase was due to increased
achievement in all three mathematics content domains. However, there were
also countries where the overall mathematics increase was due primarily to
increases in particular domains. In Denmark, the 2007-2011 increase was due
to improved performance in number, whereas in Georgia it was due to improved
performance in geometric shapes and measures and data display. The increases
in overall mathematics achievement in Japan and the United States resulted
from improvements in number and geometric shapes and measures.

Although not showing overall increases in mathematics achievement
between 2007 and 2011, Austria and the Netherlands had improved performance
in data display; Germany and Hungary in geometric shapes and measures and
data display; Lithuania in geometric shapes and measures; and the Slovak
Republic in number and data display. Australia had a decrease in data display,
and New Zealand decreases in geometric shapes and measures and data display.
Alberta province had increased achievement in number, but lower achievement
in geometric shapes and measures and data display.

Of the TIMSS 2011 eighth grade participants that also participated in
2007 and have comparable data, there were both participants with increases
and participants with decreases in average mathematics achievement over the
period. From Exhibit 1.6 it can be seen that nine countries (Bahrain, Chinese
Taipei, Georgia, Italy, Korea, Palestine, the Russian Federation, Singapore, and the
Ukraine) and Dubai, UAE had higher average mathematics achievement in 2011
than in 2007, and six countries (Hungary, Jordan, Malaysia, Sweden, Syria, and
Thailand) had lower achievement. Exhibit 3.6 shows that in four of the countries
with an overall increase—Italy, Palestine, the Russian Federation, and the
Ukraine—the increase was due to improved performance in all four mathematics
content domains. In Chinese Taipei, the increase was due to improvements in
number and geometry; in Bahrain, Georgia, and Dubai due to improved number,
algebra, and data and chance; in Korea due to improved number, geometry, and
data and chance; and in Singapore due to improved algebra, geometry, and
data and chance. Among the countries with an overall decrease in mathematics
achievement, only Jordan and Malaysia had decreases in all four content domains.
Syria had declines in number, geometry, and data and chance. Of the others, the
decline in Hungary was due mainly to a drop in algebra performance; in Sweden
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Exhibit 3.5: Trends in Achievement for Mathematics Content Domains .
Mathematics k2t

Number Geometric Shapes and Measures 3
Country 2011 2007 2011 2007 §
Average Average Difference Average Average Difference 1
Scale Score Scale Score Scale Score Scale Score 3
Australia 508 (3.2) 503 (3.5) 5(4.8) 534 (3.0) 536 (3.7) -3 (4.8) g
Austria 506 (2.5) 506 (2.2) 0(33) 512 (3.4 506 (2.8) 6 (4.4) §
Chinese Taipei 599 (2.0) 583 (1.8) 1727 © 573 (2.1) 566 (2.7) 734 © Z
Czech Republic 509 (2.5) 486 (2.9) 2338 O 513 (3.0) 487 (3.3) 2645 ©
Denmark 534 (2.4) 513 (2.9) 2138) © 548 (3.0) 546 (3.2) 2(44) g
England 539 (3.7) 535(3.1) 4(4.8) 545 (3.9) 552 (3.3) -6 (5.1) e
Georgia 473 (3.1) 470 (3.7) 2(48) 411 (4.3) 395 (5.9) 16(73) © §
Germany 520 (2.3) 524 (2.2) -4 (3.2) 536 (2.6) 527 (2.4 9360 © §
Hong Kong SAR 604 (3.3) 608 (3.7) -4 (5.0) 605 (3.4) 613 (3.7) -9 (5.1) g
Hungary 515(3.2) 515 (3.5) 0(4.8) 520 (3.6) 507 (3.9) 14(53) © E
Iran, Islamic Rep. of 440 (3.3) 407 (3.5) 32(48) © 435 (3.9) 408 (3.9) 26(56) © ;
Italy 510 (2.7) 510 (3.0) 0 (4.0) 513 (3.1) 507 (3.6) 6 (4.8) E
Japan 584 (1.6) 564 (2.1) 20027 © 589 (2.0) 575 (2.6) 1433) © 2
Lithuania 537 (2.4) 536 (2.2) 1(33) 531 (3.0) 518 (3.0) 12(42) © uj
Netherlands 543 (1.7) 539 (2.2) 4(2.7) 524 (2.9) 522 (2.7) 2 (4.0) %
New Zealand 483 (2.5) 485 (2.6) -3 (3.6) 483 (2.5) 495 (2.6) -12(36 @ 3
Norway 488 (3.1) 468 (2.8) 2042 ©O 507 (3.0) 479 (3.6) 27 (47) ©
Russian Federation 545 (3.3) 549 (4.4) —4 (5.4) 542 (4.3) 543 (6.2) -1(7.5)
Singapore 619 (3.4) 611 (4.1) 8 (5.4) 589 (3.6) 584 (4.4) 5(5.7)
Slovak Republic 5113.7) 500 (3.9) 1nG549 © 500 (4.3) 494 (5.3) 6 (6.8)
Slovenia 503 (2.7) 490 (1.9) 1332 © 526 (2.3) 520 (2.0) 6030 ©
Sweden 500 (2.2) 495 (2.5) 5(3) 500 (2.4) 503 (2.9) -4 (3.8)
¥ Tunisia 390 (3.7) 359 (4.5) 3158) © 329 (4.6) 29 (5.4) 33(1) ©
United States 543 (2.0) 529 (2.6) 1333 © 535(2.2) 522 (3.0) 1337 ©
Benchmarking Participants
Alberta, Canada 505 (2.7) 496 (3.1) 1042 © 496 (2.6) 508 (3.5) -12(44) @
Ontario, Canada 504 (3.4) 495 (3.5) 9 (49) 535 (3.4) 530 (3.6) 5(5.0)
Quebec, Canada 531 (2.6) 515 (3.0) 16 (400 © 536 (3.2) 524 (3.9) 12(500 ©
Dubai, UAE 474 (1.7) 452 (2.0) 2126) © 449 (2.3) 424 (3.3) 2641 ©

© 2011 average significantly higher

® 2011 average significantly lower

Y Reservations about reliability of average achievement in TIMSS 2011, because the percentage of students with achievement too low for estimation does
not exceed 25% but exceeds 15%.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 3.5: Trends in Achievement for Mathematics Content Domains (Continued) Mathematics EEER

Data Display 3
Country 2011 2007 =
Average Average Difference L
Scale Score Scale Score 3
Australia 515 (3.1) 532 (4.1) -17(2 ® ¢
Austria 515 (3.1) 502 (3.4) 13(46) © §
Chinese Taipei 600 (2.6) 576 (2.3) 2434 © g
Czech Republic 519 (3.1) 482 (4.2) 370562 © 8
Denmark 532 (3.0) 527 (4.2) 5(5.2) ;g';
England 549 (4.6) 551 (3.1) -1(5.6) E
Georgia 433 (4.0) 390 (5.4) $367) O 2
Germany 546 (2.8) 532 (3.7) 14(46) © é
Hong Kong SAR 593 (3.6) 600 (3.4) -7(5.0) g
Hungary 510 (4.2) 497 (4.2) 1360 O =
Iran, Islamic Rep. of 397 (4.3) 374 (5.0) 24 (6.6) © 2
Italy 495 (3.1) 499 (4.1) -4 (5.1) §
Japan 590 (2.9) 588 (3.5) 2 (4.6) 32
Lithuania 526 (3.0) 529 (3.6) -3 (47) i
Netherlands 559 (2.9) 545 (2.8) 1440 O §
New Zealand 491 (2.7) 506 (3.0) -15(41) ® R
Norway 494 (3.2) 474 (2.9) 20 (44 ©
Russian Federation 533 (4.1) 529 (6.2) 4(74)
Singapore 588 (3.4) 597 (3.9) -9(5.2)
Slovak Republic 504 (4.6) 482 (5.4) 2(71) ©
Slovenia 532 (2.6) 512 (2.6) 2137) ©
Sweden 523 (3.0) 527 (3.2) -4 (4.3)
¥ Tunisia 300 (5.5) 267 (5.5) 33(78 ©
United States 545 (1.8) 546 (2.9) -1(3.4)
Benchmarking Participants
Alberta, Canada 524 (3.1) 537 (4.5) -13(54) @
Ontario, Canada 536 (3.5) 545 (4.0) -9(5.3)
Quebec, Canada 538 (3.7) 523 (4.4) 15(57) ©
Dubai, UAE 471 (3.1) 444 (3.1) 27 (43) ©

© 2011 average significantly higher

@ 2011 average significantly lower

INTERNATIONAL STUDENT ACHIEVEMENT IN THE TIMSS
TIMSS & PIRLS MATHEMATICS CONTENT AND COGNITIVE DOMAINS

, International Study Center

Lynch School of Education, Boston College CHAPTER 3 155
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Exhibit 3.6: Trends in Achievement for Mathematics Content Domains g
Mathematics [SZEE

Number Algebra §
Country 2011 2007 2011 2007 g
Average Average Difference Average Average Difference i
Scale Score Scale Score Scale Score Scale Score r:?
Australia 513 (5.4) 504 (4.0) 9(6.7) 489 (5.3) 474 (4.2) 1567 © 2
¥ Bahrain 397 (1.7) 381 (2.5) 1530 © 424 (1.7) 397 (1.7) 28(24) © é
Chinese Taipei 598 (3.1) 586 (4.3) 12(53) © 628 (3.8) 629 (6.0) -1(7.1) i
England 512 (5.8) 511 (5.4) 1(7.9) 489 (5.7) 496 (5.1) -7 (7.6) §
Georgia 435 (3.5) 416 (6.2) 19(1) © 450 (3.8) 416 (7.3) 3482 O %
Hong Kong SAR 588 (3.7) 575 (5.9) 13 (7.0) 583 (3.9) 575 (6.0) 8(7.1) §
Hungary 510 (3.9) 520 (3.9) -11(5.5) 496 (4.0) 508 (3.8) -11(55) @ ‘g
¥ Indonesia 375 (4.8) 393 (4.1) -18(63) @ 392 (3.8) 399 (3.9) -7 (5.5) g
¥ Iran, Islamic Rep. of 402 (4.9) 388 (4.3) 14 (66) © 422 (4.3) 405 (4.2) 18(600 © %
Italy 496 (2.9) 480 (3.1) 1642 © 491 (2.7) 460 (3.6) 3045 O g
Japan 557 (3.0) 558 (2.4) -2(3.9) 570 (3.0) 567 (2.9) 3(42) é
¥ Jordan 390 (3.8) 412 (4.9) -2(62 ® 432 (3.9) 445 (4.4) -14(59 @ 8
Korea, Rep. of 618 (2.6) 592 (2.4) 2536 © 617 (3.2) 608 (3.3) 9 (4.6) %
Lebanon 451 (3.8) 453 (3.7) -1(5.3) 471 (3.8) 468 (3.5) 3(5.1) i
Lithuania 501 (2.5) 507 (2.8) -6 (3.8) 492 (2.8) 487 (2.9) 5(4.0) o,
Malaysia 451 (5.8) 494 (5.5) -43(80) @ 430 (5.2) 455 (4.9) -26(72) @ g
Norway 492 (2.8) 485 (2.1) 8335 © 432 (2.7) 424 (2.8) 839 © 7
¥ Oman 351 (3.0) 354 (3.0) -4 (43) 383 (2.8) 384 (3.4 0 (4.4)
¥ Palestinian Nat'l Auth. 400 (3.4) 355 (3.8) 451 © 419 (3.3) 370 (4.0) 48(52) ©
Romania 448 (4.1) 455 (3.8) -7 (5.6) 477 (43) 480 (5.0) -3 (6.6)
Russian Federation 534 (3.2) 510 (4.2) 25(53) © 556 (3.7) 525 (4.8) 31(6.1) ©
Singapore 611 (3.6) 605 (3.7) 6(5.2) 614 (4.1) 591 (3.9) 23067 ©
Slovenia 511 (2.5) 504 (2.5) 7 (3.6) 493 (2.6) 491 (2.6) 2(3.7)
Sweden 504 (1.8) 505 (1.9) -2(26) 459 (2.2) 459 (2.7) 0(3.5)
¥ Syrian Arab Republic 373 (4.0) 385 (4.1) -12(57) @ 391 (4.9) 398 (4.1) -6 (6.4)
Thailand 425 (4.6) 443 (5.2) -18(70) @ 425 (43) 431 (5.5) -5 (7.0)
Tunisia 431 (2.8) 420 (2.8) 139 © 419 (2.9) 419 (3.0) 0(4.2)
Ukraine 472 (4.1) 458 (4.1) 14(58) © 487 (4.4) 465 (4.2) 23(61) ©
United States 514 (3.0) 514 (3.0) 0(4.2) 512 (2.6) 507 (3.0) 5 (4.0)
Benchmarking Participants
Ontario, Canada 519 (2.6) 528 (4.2) -9 (4.9) 497 (2.4) 496 (3.9) 1(4.6)
Quebec, Canada 543 (2.5) 537 (3.6) 5(4.4) 516 (2.9) 512 (3.6) 4 (4.6)
Dubai, UAE 479 (2.3) 458 (3.2) 2139 © 489 (2.4) 476 (2.6) 13(3.6) ©
Massachusetts, US 567 (5.9) 554 (5.3) 13 (8.0) 559 (5.6) 547 (5.4) 13 (7.8)
Minnesota, US 556 (5.3) 542 (4.4) 14(69) O 543 (4.9) 524 (5.0) 19(7.0) ©

© 2011 average significantly higher

@ 2011 average significantly lower

W Reservations about reliability of average achievement in TIMSS 2011, because the percentage of students with achievement too low for estimation does
not exceed 25% but exceeds 15%.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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TIMSS 2011 .3

Exhibit 3.6: Trends in Achievement for Mathematics Content Domains (Continued) -
Mathematics [EZ21

Geometry Data and Chance 5
Country 2011 2007 2011 2007 g
Average Average Difference Average Average Difference N
Scale Score Scale Score Scale Score Scale Score -§
Australia 499 (5.4) 488 (3.9) 11 (6.6) 534 (5.9) 526 (4.3) 8(7.3) o
¥ Bahrain 398 (2.6) 403 (2.8) -5(3.9 407 (2.6) 400 (2.6) 837 © 5
Chinese Taipei 625 (3.7) 605 (5.6) 2006.7) © 584 (3.0) 579 (4.5) 5054 ﬁ
England 498 (5.7) 513 (5.0) -15(76) @ 543 (6.8) 552 (6.0) -9(9.1) =
Georgia 406 (4.2) 402 (7.2) 5(8.4) 392 (4.5) 350 (5.1) 4268 O %
Hong Kong SAR 597 (4.3) 580 (6.2) 18(76) © 581 (4.1) 560 (6.0) 21(72) © E)
Hungary 501 (4.1) 510 (4.1) -9 (5.8) 517 (4.3) 527 (4.0) -10 (5.9) z
¥ Indonesia 377 (5.3) 387 (4.7) =11 (7.0) 376 (4.8) 382 (43) -6 (6.4) '_g
¥ Iran, Islamic Rep. of 437 (4.8) 414 (4.8) 2368 © 393 (4.9) 396 (4.0) -3 (6.4) 5
Italy 512 (3.5) 491 (3.5) 21500 © 499 (3.2) 485 (3.7) 1549 © ¢
Japan 586 (3.5) 584 (2.6) 2 (4.4) 579 (3.0) 591 (2.7) -1140) @ é
¥ Jordan 407 (3.7) 429 (4.2) -22(56) ® 379 (3.7) 406 (4.4) -27(57) @ €
Korea, Rep. of 612 (2.7) 600 (2.6) 1238 © 616 (2.5) 602 (2.6) 1436 © %
Lebanon 447 (3.8) 455 (4.2) -8(5.7) 393 (5.2) 388 (5.2) 5(73) i
Lithuania 500 (3.1) 509 (3.1) -9(44) ® 515 (2.8) 526 (2.8) -10(40) ® 4
Malaysia 432 (6.4) 474 (6.2) 4289 ® 429 (5.3) 459 (5.0) -30(73) @ g
Norway 461 (3.5) 458 (2.6) 3 (4.4) 513 (3.6) 502 (2.8) 1146 © 7
¥ Oman 377 (2.7) 377 (3.2) 0(4.2) 342 (3.1) 365 (4.0) -3061) ®
¥ Palestinian Nat'l Auth. 416 (3.6) 378 (4.3) 38(560) © 368 (3.6) 344 (3.7) 24(52) ©
Romania 453 (4.5) 463 (4.4) -10 (6.3) 429 (4.0) 415 (4.4) 1369 ©
Russian Federation 533 (4.0) 510 (4.8) 2362 © 511 (3.9) 483 (4.7) 28(6.1) ©
Singapore 609 (3.9) 590 (4.0) 19056 © 607 (4.4) 589 (5.1) 1867 ©
Slovenia 504 (3.1) 500 (3.0) 4(43) 518 (3.3) 509 (2.9) 9(44) ©
Sweden 456 (2.3) 472 (2.7) -17(36) ® 504 (2.7) 526 (3.8) -2@47 ®
¥ Syrian Arab Republic 386 (5.0) 409 (4.1) -22(65) ® 343 (4.7) 364 (2.9) -20(55) ®
Thailand 415 (5.4) 437 (5.9) -2(80 ® 431 (4.1) 438 (4.9) -8 (6.4)
Tunisia 426 (3.2) 431 (2.8) -5(4.2) 398 (3.3) 392 (2.9) 744
Ukraine 476 (4.3) 464 (4.0) 1G59 © 471 (4.0) 448 (4.2) 22058 ©
United States 485 (2.7) 480 (2.8) 5(3.9) 527 (3.3) 533 (3.5) -5 (4.8)
Benchmarking Participants
Ontario, Canada 512 (2.7) 510 (4.7) 1(5.4) 531 (4.1) 547 (5.0) -17(65) ®
Quebec, Canada 529 (2.7) 527 (3.6) 1(45) 549 (2.8) 540 (3.8) 8 (4.7)
Dubai, UAE 453 (3.0) 445 (3.6) 7(4.7) 468 (2.8) 444 (3.4) 23 (44 ©
Massachusetts, US 548 (5.5) 523 (5.0) 25(75) © 584 (7.3) 579 (6.3) 5(9.6)
Minnesota, US 515 (6.2) 507 (4.8) 8(7.9) 571 (6.2) 571 (7.0) 0094

© 2011 average significantly higher
® 2011 average significantly lower

INTERNATIONAL STUDENT ACHIEVEMENT IN THE TIMSS
TIMSS & PIRLS MATHEMATICS CONTENT AND COGNITIVE DOMAINS

, International Study Center
A Linchschol ofEascanon soton ollgs CHAPTER 3 157




158

due to lower geometry and data and chance achievement; and in Thailand due
to a decrease in number and geometry achievement.

Although not showing an overall increase in eighth grade mathematics
achievement between 2007 and 2011, a number of participants had improved
performance in one or more content domains, including Australia (algebra),
Hong Kong SAR (geometry, data and chance), Iran (number, algebra, geometry),
Norway (number, algebra, data and chance), Slovenia (data and chance), Tunisia
(number), Massachusetts (geometry), and Minnesota (number, algebra). Several
participants also had lower achievement in one or more content domains in
2011 without having lower overall mathematics achievement, including England
(geometry), Indonesia (number), Japan (data and chance), Lithuania (geometry,
data and chance), Oman (data and chance), and Ontario (data and chance).

Trends in Achievement in Mathematics Cognitive Domains

Exhibits 3.7 and 3.8 show changes from 2007 to 2011 in average achievement
in the mathematics cognitive domains for fourth and eighth grade students,
respectively. As with the content domains, overall increases or decreases in
mathematics achievement since 2007 were reflected in increases or decreases
in the cognitive domains. As shown in Exhibit 3.7, the overall increase in
mathematics achievement was due to increases in all three cognitive domains
in the Czech Republic, Denmark, Iran, Japan, Norway, Slovenia, and Tunisia as
well as Québec and Dubai. In Chinese Taipei and the United States, the overall
increase was due mainly to increases in the knowing and applying domains,
whereas in Georgia it was the result of improvement in the applying and
reasoning domains. Although not showing an overall increase in fourth grade
mathematics achievement between 2007 and 2011, a number of countries had
improved performance in one or more cognitive domains, including Germany,
the Netherlands, and Ontario province (knowing), Lithuania (reasoning), and
the Slovak Republic (knowing, reasoning). New Zealand, while not having lower
overall mathematics achievement, performed less well in reasoning in 2011
than in 2007.

Exhibit 3.8 shows that for six of the nine countries with higher average
mathematics achievement in 2011 than in 2007 (Georgia, Italy, Palestine, the
Russian Federation, Singapore, and the Ukraine) and for Dubali, the increase
was due to improved performance in all three mathematics cognitive domains.
Whereas for Bahrain, the increase was mainly due to improved performance
in knowing and reasoning; for Chinese Taipei, improved performance in
applying; and, for Korea, improved performance in applying and reasoning.

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
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Among the six countries with an overall decrease, Jordan and Malaysia had
lower achievement in all three cognitive domains. Of the others, Hungary had
lower achievement in knowing and reasoning, Sweden in reasoning, and Syria
as well as Thailand in applying and reasoning.

Countries without an overall increase in eighth grade mathematics
achievement between 2007 and 2011 but with improved performance in one or
another cognitive domains included Australia, Hong Kong SAR, Iran, Norway,
Slovenia, Tunisia, and the state of Minnesota. Indonesia and Japan had lower
achievement in the knowing domain in 2011 than in 2007, and Oman in the

reasoning domain.

Achievement in the Mathematics Content and
Cognitive Domains by Gender

Exhibits 3.9 and 3.10 present the TIMSS 2011 gender differences in average
achievement for the content domains at the fourth and eighth grades. At the
fourth grade, boys had higher achievement in number than girls in 22 countries
and five benchmarking entities, compared to only four countries where girls
outperformed boys. Boys had higher achievement in geometric shapes and
measures than girls in nine countries and two benchmarking entities, compared
with eight countries and one benchmarking entity where girls outperformed
boys. In data display, girls had higher achievement than boys in eleven countries
and one benchmarking entity, compared to just four countries where boys
had higher achievement. On average across the fourth grade countries, boys
had a 3-point advantage in number whereas girls had a 2-point advantage in
geometric shapes and measures and a 4-point advantage in data display. At the
sixth grade, girls in Botswana performed better than boys in all three content
domains, and in Honduras, boys performed better in number than girls.

As shown in Exhibit 3.10, on average across the eighth grade countries,
boys had higher achievement than girls in number (468 vs. 464) but girls had
higher achievement in algebra (476 vs. 464), geometry (464 vs. 461), and data
and chance (459 vs. 456). Boys outperformed girls in number in 18 countries
and nine benchmarking entities, while girls outperformed boys in algebra in
22 countries and five benchmarking entities, in geometry in nine countries and
one benchmarking entity, and in data and chance in one country.

Exhibits 3.11 and 3.12 present gender differences in the cognitive domains
for the fourth and eighth grades. On average across the fourth grade countries,
boys had higher achievement than girls in the reasoning domain. However,
across the eighth grade countries, girls outperformed boys on average in both
the knowing and reasoning domains.
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TIMSS 2011 /D

Exhibit 3.7: Trends in Achievement for Mathematics Cognitive Domains -
Mathematics (<2

Knowing Applying S
Country 2011 2007 2011 2007 é
Average Average Difference Average Average Difference N
Scale Score Scale Score Scale Score Scale Score E
Australia 516 (3.5) 511 (4.4) 5(5.6) 519 (3.0) 522 (3.8) -3 (4.8) g
Austria 507 (2.5) 504 (2.1) 4(33) 506 (2.6) 505 (2.0) 0(33) §
Chinese Taipei 599 (2.1) 586 (1.9) 1328 © 593 (2.0) 574 (1.9) 19028 © §
Czech Republic 502 (2.4) 472 (2.5) 3035 © 512 (2.8) 493 (2.9) 1940 © 8
Denmark 531(2.6) 514 (2.8) 18339 © 539 (2.9) 527 (2.8) 1241 © %
England 552 (4.3) 546 (3.7) 6 (5.6) 542 (3.7) 542 (3.3) 0(5.0) £
Georgia 449 (3.7) 445 (4.2) 4(5.7) 447 (3.4) 430 (4.7) 17(58) © ,Eu
Germany 524 (2.3) 515 (2.1) 931) © 528 (2.3) 530 (2.4) -2(33) é
Hong Kong SAR 619 (3.2) 622 (3.7) -3 (4.9) 597 (3.2) 606 (3.8) -9 (5.0) §
Hungary 519 (3.8) 511 (3.6) 8(5.2) 513 (3.3) 506 (3.8) 7(5.0) b=
Iran, Islamic Rep. of 435(3.8) 404 (3.8) 31(54 © 427 (3.6) 397 (3.9) 30(53) © 2
Italy 510 (2.7) 512 (3.5) -3 (4.4) 506 (2.8) 499 (3.1) 7(42) E
Japan 590 (1.7) 567 (2.4) 2429 © 579 (1.6) 570 (2.2) 927) © %
Lithuania 525 (3.0) 520 (2.8) 5(4.1) 540 (2.5) 540 (2.7) 0(3.6) i
Netherlands 537 (2.0) 528 (2.4) 93.1) © 540 (1.6) 540 (2.2) 0(2.7) §
New Zealand 476 (3.2) 484 (2.7) -7(42) 490 (2.4) 493 (2.6) -3(3.5) 3
Norway 487 (3.1) 459 (3.0) 28(43) © 499 (3.0) 475 (2.9) 24(42) ©
Russian Federation 541 (3.4) 539 (4.9) 2 (5.9) 539 (3.9) 549 (5.3) -9 (6.6)
Singapore 629 (3.5) 625 (4.3) 4(5.5) 602 (3.4) 597 (4.1) 5(5.4)
Slovak Republic 506 (3.8) 491 (4.3) 15657) © 505 (4.0) 496 (4.4) 9(5.9)
Slovenia 510 (2.8) 498 (2.0) 1234 © 514 (2.3) 502 (2.0) 1231 ©
Sweden 489 (2.2) 483 (2.6) 6 (3.4) 507 (2.2) 506 (2.3) 2(3.2)
¥ Tunisia 370 (4.0) 330 (5.3) 40(6.7) © 346 (4.4) 319 (5.2) 27 (68) ©
United States 556 (2.1) 541 (2.8) 1435 © 539 (2.1) 524 (2.8) 1535 ©
Benchmarking Participants
Alberta, Canada 498 (2.9) 494 (3.3) 4 (4.4) 508 (2.6) 503 (3.1) 4(4.0
Ontario, Canada 510 (3.5) 498 (3.4) 148 © 521 (3.5) 513 (3.3) 8(4.8)
Quebec, Canada 536 (2.6) 519 (3.1) 18(40) © 529 (2.6) 516 (2.9) 1339 ©
Dubai, UAE 472 (2.4) 454 (2.4) 1834 © 465 (2.3) 436 (1.8) 2929 ©

© 2011 average significantly higher
@ 2011 average significantly lower

Y Reservations about reliability of average achievement in TIMSS 2011, because the percentage of students with achievement too low for estimation does not
exceed 25% but exceeds 15%.

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

Exhibit 3.7: Trends in Achievement for Mathematics Cognitive Domains (Continued) Mathematics EESR

Reasoning é
Country 2011 2007 é
Average Average Difference L
Scale Score Scale Score §
Australia 513 (2.6) 516 (3.7) -3 (4.6) g
Austria 513 (3.3) 506 (2.3) 7 (4.0) §
Chinese Taipei 577 (2.5) 571 (2.0) 6(3.2) 2
Czech Republic 523 (2.7) 491 (3.7) 31(46) © &
Denmark 543 (2.7) 525 (2.2) 1735 © %
England 531 (3.7) 539 (3.4) -8 (5.0) E
Georgia 450 (3.5) 433 (4.6) 18(58) © i
Germany 532 (3.0) 530 (2.9) 242 é
Hong Kong SAR 589 (3.4) 596 (3.8) -7 (5.1) g
Hungary 514 (3.7) 510 (4.2) 5(5.6) E
Iran, Islamic Rep. of 423 (3.0) 401 (4.3) 2(53) © 3
Italy 505 (3.4) 511 (33) -5 (4.8) E
Japan 592 (2.0) 569 (2.2) 230 © é’
Lithuania 536 (2.5) 529 (2.8) 837 ©
Netherlands 543 (2.6) 537 (2.5) 7(3.6) g
New Zealand 490 (2.5) 502 (2.8) -12(38 ®
Norway 501 (3.3) 486 (2.9) 1544 O
Russian Federation 548 (3.6) 544 (5.3) 4(6.4)
Singapore 588 (3.7) 584 (4.1) 4(5.5)
Slovak Republic 511 (3.9) 499 (4.5) 12(6.00 ©
Slovenia 516 (2.9) 504 (2.4) 1237) ©
Sweden 520 (3.0) 519 (2.8) 0(4.1)
¥ Tunisia 335 (4.7) 313 (5.4) 21(72) ©
United States 525 (2.2) 525 (2.4) 1(32)
Benchmarking Participants
Alberta, Canada 514 (3.0) 520 (3.2) -6 (4.4)
Ontario, Canada 522 (3.1) 526 (2.9) -5(4.2)
Quebec, Canada 534 (2.5) 523 (3.2) 12400 ©
Dubai, UAE 464 (2.2) 441 (2.9) 2337 ©

O 2011 average significantly higher

@ 2011 average significantly lower
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Exhibit 3.8: Trends in Achievement for Mathematics Cognitive Domains .
Sl rends 9 Mathematics 228

Knowing Applying g
2011 2007 2011 2007 v
Country Average Average Difference Average Average Difference E
Scale Score Scale Score Scale Score Scale Score %‘
Australia 504 (5.1) 490 (3.8) 1463 © 506 (4.8) 498 (3.6) 8 (6.0) z
¥ Bahrain 411 (2.4) 389 (1.9) 2330 © 400 (2.4) 400 (2.4) 0(34) <
Chinese Taipei 611 (3.7) 604 (4.9) 7(6.1) 614 (3.5) 597 (4.6) 17 (5.8) (A] é
England 501 (5.4) 508 (4.6) -6 (7.1) 508 (5.5) 514 (5.1) -5(7.4) E
Georgia 438 (4.2) 419 (6.0) 19(73) © 425 (3.6) 399 (5.7) 26 (6.8) o ¢
Hong Kong SAR 591 (3.9) 583 (6.0) 8(7.2) 587 (3.7) 572 (6.2) 15(72) © g
Hungary 507 (3.8) 522 (3.7) -15(53) @ 505 (3.5) 513 (3.3) -9 (4.8) E
¥ Indonesia 378 (4.8) 391 (4.0) -13(62) @ 384 (4.7) 396 (3.7) -12 (6.0) 3:
¥ Iran, Islamic Rep. of 410 (4.4) 397 (4.1) 1361 © 411 (4.6) 399 (4.3) 12 (6.3) é
Italy 494 (2.6) 474 (3.3) 2042 © 503 (2.2) 482 (2.9) 20036 © g
Japan 558 (2.7) 569 (2.8) -1(39 ® 574 (2.5) 568 (2.4) 6 (3.5) £
¥ Jordan 405 (4.3) 425 (4.4) -2062 ® 397 (3.8) 421 (45) -24(59) @ _E
Korea, Rep. of 616 (2.9) 608 (3.2) 8 (4.3) 617 (2.9) 600 (2.8) 16 (4.0) (A} E
Lebanon 464 (3.9) 457 (4.2) 7(5.7) 436 (4.1) 447 (4.6) -11(6.1) P
Lithuania 502 (2.6) 509 (2.7) -8(38) @ 508 (2.4) 511 (2.5) -3 (3.5) i
Malaysia 444 (5.7) 473 (5.4) -29(79 @ 439 (5.2) 477 (5.2) -38(73) @ §
Norway 465 (2.5) 457 (2.0) 832 © 480 (2.6) 475 (2.4) 5(3.6) G
¥ Oman 365 (3.0) 366 (3.7) -1(4.8) 360 (3.0) 365 (3.2) -5 (4.3)
¥ Palestinian Nat'l Auth. 406 (3.5) 359 (3.8) 48(51) O 397 (3.5) 369 (3.7) 28 (5.0) (A}
Romania 460 (4.4) 464 (4.4) -4(6.3) 454 (3.9) 461 (4.1) -7 (5.6)
Russian Federation 548 (3.6) 521 (4.4) 28(57) © 538 (3.5) 510 (3.9) 28 (5.3) (A}
Singapore 617 (3.8) 592 (3.7) 25(54) © 613 (3.9) 597 (3.8) 16(55 ©
Slovenia 508 (2.4) 501 (2.5) 734 © 502 (2.1) 502 (2.1) 0(2.9)
Sweden 478 (2.0) 480 (2.3) -2 (3.0 489 (2.2) 495 (2.1) -6 (3.0)
¥ Syrian Arab Republic 374 (4.4) 386 (4.5) -12(6.3) 379 (4.2) 398 (3.7) -19 (5.6) ®
Thailand 423 (4.7) 432 (5.2) -8 (7.0) 428 (4.1) 444 (49) -16(63) @
Tunisia 425 (2.8) 414 (2.8) 1140 © 421 (2.9) 422 (2.6) 0(3.9)
Ukraine 481 (4.4) 467 (3.8) 14(58 © 480 (4.3) 462 (3.6) 18(56) ©
United States 519 (2.7) 517 (2.9) 2 (4.0) 503 (2.8) 502 (3.0) 1(4.1)
Benchmarking Participants
Ontario, Canada 503 (2.6) 509 (3.6) -6 (4.4) 510 (2.4) 518 (3.8) -8 (4.5)
Quebec, Canada 528 (2.9) 524 (3.0) 4(42) 536 (2.7) 529 (3.2) 6(4.2)
Dubai, UAE 488 (2.3) 465 (2.6) 335 © 465 (2.4) 454 (3.2) n4o) o
Massachusetts, US 569 (5.9) 554 (5.1) 14 (7.8) 555 (5.6) 543 (4.5) 12(7.2)
Minnesota, US 556 (4.9) 539 (5.2) 17(2 © 540 (5.5) 529 (5.1) 11 (7.5)

© 2011 average significantly higher

@ 2011 average significantly lower

Y Reservations about reliability of average achievement in TIMSS 2011, because the percentage of students with achievement too low for estimation does not
exceed 25% but exceeds 15%.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 3.8: Trends in Achievement for Mathematics Cognitive Domains (Continued) Mathematics Eoe®

Reasoning g
2011 2007 a
Country Average Average Difference El
Scale Score Scale Score 2
Australia 506 (4.9) 503 (4.0) 3(6.4) 3
¥ Bahrain 415 (2.1) 406 (2.5) 933) © %
Chinese Taipei 609 (3.4) 602 (4.3) 7 (5.5) 3
England 510 (5.5) 518 (4.9) -8 (7.4) 2
Georgia 414 (4.2) 383 (5.9) 3072 © &
Hong Kong SAR 580 (3.9) 567 (5.9) 13 (7.1) %
Hungary 502 (3.7) 515 (3.6) -362 ® %
¥ Indonesia 388 (3.8) 394 (3.5) -7 (5.2) i
¥ Iran, Islamic Rep. of 428 (43) 417 3.9) 11(58) s
Italy 496 (2.6) 482 3.3) 14@4) o £
Japan 579 (3.0) 577 (26) 2 (4.0) £
¥ Jordan 416 (3.8) 434 (3.9) -19(5) @ 3
Korea, Rep. of 612 (2.5) 592 (2.5) 20036 © §
Lebanon 426 (4.7) 423 (4.4) 3(6.4) £
Lithuania 493 (2.5) 487 (2.8) 6(3.7) &
Malaysia 426 (5.5) 466 (4.6) 4072 ® &
Norway 478 (2.9) 474 (2.6) 4(39) 2
¥ Oman 369 (2.8) 389 (3.3) -20043) @
¥ Palestinian Nat'l Auth. 404 (4.1) 371 (3.9) 34 (5.7) (A}
Romania 455 (4.0) 445 (4.9) 11(6.3)
Russian Federation 531 (3.7) 499 (4.0) 3255 ©
Singapore 604 (4.3) 589 (4.5) 1562 ©
Slovenia 500 (2.7) 497 (2.9) 3(3.9)
Sweden 478 (2.4) 493 (2.9) -1538) @
¥ Syrian Arab Republic 371 (5.4) 387 (3.8) -16 (6.7) ®
Thailand 429 (4.3) 452 (5.0) -23(66 @
Tunisia 423 (2.7) 419 (2.8) 4(3.9)
Ukraine 467 (4.2) 441 (4.2) 27 (5.9) (A}
United States 503 (2.7) 506 (2.8) -3(3.9)
Benchmarking Participants
Ontario, Canada 524 (2.8) 526 (3.6) -1(4.6)
Quebec, Canada 529 (2.7) 528 (3.3) 1(4.2)
Dubai, UAE 470 (2.7) 460 (3.0) 10 (4.0) (A]
Massachusetts, US 562 (5.9) 548 (4.5) 14 (7.5)
Minnesota, US 536 (5.4) 528 (4.7) 8(7.2)

© 2011 average significantly higher

@ 2011 average significantly lower
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Exhibit 3.9: Achievement in Mathematics Content Domains by Gender -
Mathematics (=8

Number Geometric Shapes and Measures Data Display S

Country Q

Girls Boys Girls Boys Girls Boys E

Armenia 485 (3.3) 483 (3.6) 426 (4.4) 422 (5.0) 392 (6.2) 381(5.2) L

Australia 505 (3.6) 511 (4.1) 532 (3.5) 536 (4.1) 512 (4.0) 519 (3.8) E

Austria 502 (2.7) 51131 © 507 (3.5) 516 (47) © 510 (3.0) 520 (41) © o

2 Azerbaijan 494 (5.8) 488 (5.4) 440 (7.7) 433 (7.8) 414(66) ©  402(6.9) 3

Bahrain 440 (3.8) 438 (3.9) 426 (5.7) 417 (4.5) 448 (5.6) 436 (4.8) 2

Belgium (Flemish) 547 (2.5) 55 (24) © 549 (2.4) 555(1) © 533 (4.0) 539 (4.0) g

Chile 457 (3.4) 466 3.3) © 449 (3.6) 462 (3.5) © 463 (3.6) 468 (3.9) g

Chinese Taipei 599 (2.7) 600 (2.5) 576 (2.9) 570 (2.6) 605(28) © 596 (3.8) %

2 Croatia 484 (2.0) 498(27) © 487 (2.9) 493 (3.4) 485 (3.3) 491 (3.7) =

Czech Republic 502 (3.0) 51530 © 511 (34) 515 (3.7) 512 (4.3) 526(42) © §

2 Denmark 530 (2.7) 538(29) © 546 (3.5) 550 (3.6) 530 (4.3) 533 (4.2) ‘é

England 536 (4.3) 542 (3.8) 544 (4.6) 547 (4.1) 551 (6.3) 547 (4.9) £

Finland 538 (2.5 552(2.8) © 544 (3.5) 543 (3.7) 549 (4.7) 553 (4.7) s

! Georgia 474 (2.9) 472 (3.9) 416 (4.7) 408 (5.2) 41(41) © 425 (4.9) g

Germany 514 (2.7) 526(27) © 532(3.1) 540(29) © 546 (3.9) 545 (3.6) E

2 Hong Kong SAR 600 (3.2) 608 (40) © 600 (3.3) 609 (41) © 593 (3.5) 593 (4.8) <

Hungary 513 (3.4) 517 (3.8) 521 (4.2) 520 (4.1) 510 (4.9) 510 (4.8) g

Iran, Islamic Rep. of 439 (5.3) 440 (5.1) 434 (5.9) 435 (5.8) 397 (6.1) 398 (6.7) 2
Ireland 530 (3.8) 535(3.3) 519 (4.4) 521 (3.8) 524 (3.6) 522 (5.0
Italy 505 (3.1) 515(3.00 © 508 (3.5) 51735 © 491 (3.1) 498 (4.1)
Japan 581 (2.0) 587(22) © 588 (2.4) 591 (2.6) 591 (2.3) 588 (4.4)
2 Kazakhstan 511 (4.5) 518(43) © 486 (5.4) 4% (58) © 477 (6.6) 474 (6.2)
Korea, Rep. of 600 (2.3) 610(22) © 606 (3.0) 608 (2.0) 607 (3.9) 599 (3.5)
12X Kuwait 348 (45) ©  315(6.6) 340 (46) © 298 (7.5) 364(43) ©  327(714)
12 Lithuania 536 (2.9) 539 (2.9) 531(3.7) 530 (3.3) 528 (3.0) 524 (4.1)
Malta 493 (1.9) 502(2.8) © 484 (2.1) 489 (2.0) 497 (2.5) 499 (3.6)
X Morocco 344 (3.8) 337 (4.7) 352 (4.7) 348 (5.3) 278 (57) © 264 (5.5)
t Netherlands 538 (2.3) 549(21) © 523(22) 525 (4.1) 557 (2.9) 562 (4.4)
New Zealand 481 (3.2) 485 (3.1) 482 (2.9) 484 (3.1) 49 (33) © 487 (3.6)
t Northern Ireland 566 (3.3) 567 (3.8) 561 (3.8) 559 (4.3) 558 (3.8) 552 (4.1)
* Norway 484 (3.2) 493 (40) © 505 (3.9) 508 (3.8) 496 (4.3) 492 (4.7)
¥ Oman 39434 ©  373(3.6) 39037 © 363 (3.6) 3% (34 © 366 (3.7)
Poland 474 (2.7) 486 (2.7) © 472 (2.9) 478 (3.4) 486 (5.4) 491 (3.7)
Portugal 519 (4.5) 525 (3.6) 546 (4.5) 550 (4.9) 544 (3.5) 552 (3.7)
2 Qatar 421 (4.9) 413 (3.9) 411 (48) © 388 (4.7) 425(53) O 409 (5.7)
Romania 496 (6.2) 498 (5.9) 468 (7.1) 469 (6.1) 460 (7.6) 453 (6.9)
Russian Federation 544 (3.4) 545 (3.5) 545 (4.1) 538 (4.9) 535 (5.3) 530 (4.6)
Saudi Arabia 413 (5.0) 408 (10.7) 418 (5.5 © 390 (11.9) 413 (6.8) 392 (9.9)
2 Serbia 525 (3.7) 532 (3.5) 494 (4.7) 499 (4.2) 502 (4.3) 503 (4.3)
2 Singapore 621 (3.7) 617 (3.8) 591 (3.9) 588 (4.0) 591 (4.1) 584 (4.4)
Slovak Republic 507 (4.1) 51537 © 494 (4.7) 506 (43) © 502 (5.6) 506 (4.2)
Slovenia 496 (2.6) 510(34) © 524 (2.8) 528 (3.1) 530 (2.7) 535(3.7)

Spain 479 (3.2) 49436) © 473 (3.2) 479 (3.7) 474 (3.9) 484 (43) ©
Sweden 497 (2.8) 504(27) © 497 (3.0) 502 (2.8) 525(3.9) 522 (3.6)
Thailand 468 (46) © 460 (5.1) 444 (58) © 430 (6.4) 478 (56) © 456 (5.7)
¥ Tunisia 391 (4.1) 389 (4.1) 336(49) ©  324(54) 305(65) © 295 (5.6)
Turkey 475 (5.4) 478 (4.4) 451 (5.7) 443 (5.2) 481 (6.0) 475 (5.2)
United Arab Emirates 439 (2.9) 436 (3.7) 426(33) © 410 (41) 44427) © 430034
2 United States 538 (2.1) 548(22) © 531 (2.4) 539(24) © 542 (2.2) 547 (18) ©

X Yemen 270 (79) © 254 (7.0) 202 (75 © 186 (7.3) 209 (7.1) 200 (7.1)

International Avg. 493 (0.5)

496 (0.6)

0

O Average significantly higher than other gender

K 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 does not exceed 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 3.9: Achievement in Mathematics Content Domains by Gender (Continued) Mathematics EER

O Average significantly higher than other gender

Number Geometric Shapes and Measures Data Display é

Country Q
Girls Boys Girls Boys Girls Boys E

Sixth Grade Participants ’3
Botswana $31(39) ©  410(4.5) 408 (43) © 399 (5.5 437 (43) © 417 (4.6) g

¥ Honduras 410 (5.5) 425 (500 © 359 (7.2) 372 (6.7) 371 (7.9) 383 (7.4) 3
X Yemen 370 (7.3) 366 (6.1) 309 (7.8) 301 (7.3) 350(76) ©  328(7.5) 2
Benchmarking Participants ‘é
2 Alberta, Canada 500 (3.4) 51032 © 491 (3.6) 500 (3.5) 521 (3.4) 527 (3.8) g
Ontario, Canada 500 (3.6) 508(39) © 533 (3.9) 538 (3.7) 536 (3.8) 536 (3.9) =
Quebec, Canada 526 (3.0) 53731 © 530 (4.1) 542300 © 535(3.8) 541 (4.5) 2
Abu Dhabi, UAE 425 (5.1) 415 (7.1) 413(59) © 390 (7.6) 429 (46) © 408 (6.3) £
Dubai, UAE 470 (3.5) 477 (3.8) 451 (3.8) 447 (4.8) 473 (4.4) 470 (4.6) E

13 Florida, US 543 (3.6) 55342 © 543 (4.3) 548 (4.2) 541 (4.9) 542 (4.6) =
12 North Carolina, US 558 (4.2) 570 (44 © 528 (5.0) 54459 © 557 (6.6) 560 (5.8) E
2

Y
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Exhibit 3.10: Achievement in Mathematics Content Domains by Gender

Country

Armenia
Australia
¥ Bahrain
Chile
Chinese Taipei
# England
Finland
1 Georgia

X Ghana

Hong Kong SAR
Hungary
¥ Indonesia
¥ Iran, Islamic Rep. of
3 Israel
Italy
Japan
¥ Jordan
Kazakhstan
Korea, Rep. of
Lebanon
1 Lithuania
¥ Macedonia, Rep. of
Malaysia

X Morocco

New Zealand
Norway
¥ Oman

¥ Palestinian Nat'l Auth.

¥ Qatar
Romania
2 Russian Federation
¥ Saudi Arabia
2 Singapore
Slovenia
Sweden
¥ Syrian Arab Republic
Thailand
Tunisia
Turkey
Ukraine
United Arab Emirates
2 United States

Number

Girls Boys
475 (2.9) 473 (3.0)
505 (4.9) 521 (7.8)
414(26) © 380(3.1)
402 (3.7) 425 (3.4)
597 (4.0) 599 (3.6)
510 (6.0) 515 (6.9)
522 (2.5) 531(3.1)
431 (4.2) 439 (3.9)
307 (5.0) 333 (4.7)
588 (5.1) 588 (4.5)
503 (4.2) 516 (4.6)
380(52) © 370(5.1)
390 (6.5) 412 (6.4)
516 (4.1) 519 (5.0)
485 (3.6) 507 (2.9)
549 (3.6) 565 (3.7)
398 (4.4) 383 (6.7)
476 (4.4) 482 (4.5)
610 (3.6) 626 (2.7)
443 (3.9) 462 (5.1)
500 (3.3) 502 (2.9)
416 (5.8) 421 (5.6)
460 (5.8) © 441(6.8)
378 (2.8) 381(3.2)
478 (6.1) 505 (6.5)
491 (3.2) 494 (3.4)
371(3.8) © 329(3.9)
406 (4.4) 393 (5.5)
410 (6.1) 407 (5.4)
449 (4.9) 446 (4.3)
528 (3.4) 540 (3.8)
398 (4.8) 388 (8.1)
613 (3.6) 609 (4.6)
502 (3.0) 519 (3.1)
502 (2.1) 505 (2.3)
364 (4.5) 381 (5.1)
430 (500 © 418 (5.6)
420 (3.7) 444 (3.0)
433 (4.1) 437 (4.6)
466 (4.1) 479 (5.2)
462 (2.9) 456 (3.3)
508 (3.3) 520 (3.1)

(A)

()
()
(4]
()
()

Girls

503 (3.4)
489 (5.1)
448 (2.4)
402 (4.1)
636 (4.7)
495 (5.8)
501 (3.1)
453 (4.2)
348 (4.4)
586 (5.1)
500 (4.3)
402 (4.5)
426 (6.0)
529 (4.6)
489 (3.3)
568 (3.6)
451 (4.2)
509 (4.6)
617 (4.2)
468 (4.3)
503 (3.4)
457 (5.9)
440 (5.1)
360 (2.7)
467 (5.5)
435(3.2)
419 (3.1)
431 (44)
433 (5.7)
489 (5.1)
560 (4.1)
412 (5.1)
622 (4.0)
49 (3.2)
464 (2.6)
389 (5.8)
436 (4.8)
47 (33)
464 (4.2)
491 (44)
478 (2.9)
513 (3.0)

Algebra

6 0 o0 o

(4]

(4]

(4]

()
o
(4]
()

o
o
()
o

Boys
488 (3.5)
489 (7.5)
402 (2.8)
404 (4.3)
621 (4.3)
485 (6.6)
484 (3.3)
448 (4.5)
368 (4.2)
579 (4.4)
493 (4.7)
382 (3.8)
419 (5.7)
512 (5.8)
493 (2.8)
572 (3.9)
413 (6.2)
503 (5.2)
616 (3.5)
475 (4.7)
482 (3.8)
440 (5.8)
419 (6.4)
353 (3.5)
477 (6.2)
429 (3.1)
346 (3.7)
405 (5.4)
417 (5.8)
466 (4.4)
552 (4.0)
388 (8.5)
607 (5.2)
490 (3.1)
454 (2.7)
394 (6.2)
412 (5.5)
41(3.9)
446 (4.9)
483 (5.6)
458 (3.2)
510 (2.7)

o

(4]

Girls

453 (43)
492 (5.0)
416 (3.1)
412 3.6)
629 (4.8)
501 (5.8)
505 (3.2)
405 (5.8)
303 (5.0)
604 (5.3)
499 (4.4)
382 (5.6)
435 (63)
501 (5.2)
510 (3.4)
582 (4.2)
017 (4.4)
489 (4.9)
611 (3.3)
441 (43)
506 (3.9)
426 (6.7)
438 (6.2)
386 (2.1)
471 (55)
464 (3.8)
404 (3.4)
425 (49)
395 (6.1)
457 (53)
532 (4)
371 5.1)
612 3.7)
501 (3.5)
458 (2.9)
379 (6.1)
418 (5)
118 (3.7)
461 (4.4)
472 (4.6)
444 (3.)
482 (33)

Geometry

coco

o

(4]

Boys
448 (3.6)
506 (7.6)
380 (3.9)
427 (4.4)
621 (4.0)
495 (6.7)
499 (3.5)
408 (4.8)
327 (4.6)
591 (5.3)
503 (4.9)
372 (5.9)
439 (6.5)
491 (5.9)
513 (4.7)
589 (3.8)
397 (5.9)
493 (5.3)
613 (3.8)
455 (4.9)
494 (3.6)
413 (6.6)
425 (7.4)
394 (3.7)
494 (6.2)
458 (4.6)
349 (3.6)
406 (5.8)
379 (5.4)
450 (5.4)
534 (4.6)
358 (9.4)
607 (4.8)
507 (3.7)
454 (3.4)
395 (6.5)
411 (7.8)
435 (3.2)
447 (4.9)
480 (6.0)
418 (3.5)
487 (3.0)

TIMSS 2011
Mathematics [

(4]

(4]

(4]

(A)
(o)

o

(4]

Data and Chance 3
Girls Boys é
385(47) © 368 (4.0) I
528 (5.3) 54187) 2
53032 O 385(48) g
417 (4.0) 835036 O 3
585 (3.5) 583 (4.4) T
542 (7.2) 544 (8.8) g
544 (3.4) 541 (3.6) g
393 (49) 39158 £
287 (4.9) 304(52) © =
585 (5.2) 578 (4.7) 5
511 (43) 53355 O F
38151) © 371(5.2) E
387 (6.1) 398 (6.3) £
518 (5.1) 5367 5
492 (4.2) 506 (48) © =
576 (3.4) 58337) © <
39341) © 367(62 @ 2
44 (47) 46 (5.9) 3
611 (3.1) 62131 O
390 (5.6) 397 (6.9)
518 (3.6) 513 (3.6)
390 (6.6) 388 (6.8)
£36(53) © 422(67)
3323.1) 333 (2.5)
505 (7.4) 5171 ©
516 (4.2) 511 (4.8)
37339 © 309 (43)
379(47) © 355 (5.6)
393 (6.1) 386 (5.9)
431 (48) 427 (49)
510 (3.9) 512 (5.0)
389 (5.0) 384 (8.1)
609 (4.6) 605 (5.2)
516 (3.3) 520 (4.1)
508 (3.5) 501 (3.1)
340 (5.8) 346 (5.9)
38(48) © 422(50)
389 (4.3) 408335 ©
474(43) ©  461(49)
469 (4.5) 472 (5.1)
450300 © 431036
525 (4.1) 530 (3.4)

International Avg. 464 (0.7) 468 (0.7) © 476 (0.7) 464 (0.7) 464 (0.7) 461 (0.8) 459 (0.7) 456 (0.8)

O Average significantly higher than other gender

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 does not exceed 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 %.

0

Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 3.10: Achievement in Mathematics Content Domains by Gender (Continued)

TIMSS 2011 3
Mathematics [

Number Algebra Geometry Data and Chance
Country
Girls Boys Girls Boys Girls Boys Girls Boys
Ninth Grade Participants

¥ Botswana 400 (4.0) © 383(3.3) a1537) © 399(33) 381 (4.7) 380 (3.9) 398 (43) © 383(3.1)

2 X Honduras 341 (3.8) 367 (44) © 320 (5.3) 335 (4.8) 301 (5.2) 317 (48) © 307 (6.6) 334(48) ©

X South Africa 358 (3.1) 359 (33) 367 (2.8) © 356 (3.6) 310 (4.0) 320 (4.0) 336 (4.0) 329 (43)

Benchmarking Participants

2 Alberta, Canada 519 (3.6) 528(32) © 489 (33) © 482(2.7) 480 (3.3) 489 (3.1) © 529 (4.6) 529 (3.9)

2 Ontario, Canada 515(3.3) 5331 © 501(26) © 492(3.0) 512 (3.2) 511 (3.2 529 (5.0) 532 (4.4)
Quebec, Canada 540 (3.0) 546 (2.8) © 519 (3.4) 512 (33) 527 (3.5) 530 (3.0) 548 (4.3) 549 (4.3)
Abu Dhabi, UAE 448 (4.1) 457 (5.6) 462 (3.9) 457 (5.9) 429 (4.8) 419 (6.5) 436 (4.6) 432 (6.4)
Dubai, UAE 482 (4.4) 477 (5.4) 498 (45) © 479(5.2) 466 (5.4) 441 (6.5) 477 (5.3) 459 (6.2)

T Alabama, US 459 (7.9) 467 (7.2) 475(58) © 466 (5.6) 444 (6.0) 442 (7.3) 477 (8.7) 483 (8.3)

12 California, US 486 (6.2) 499 (52) © 512 (5.8) 506 (5.3) 452 (6.7) 457 (5.3) 488 (7.3) 501 (6.6)
1 Colorado, US 515 (5.7) 527(51) © 513 (5.8) 511 (5.1) 503 (5.9) 508 (6.7) 541 (6.5) 540 (6.2)
12 Connecticut, US 524 (5.2) 530 (5.6) 516 (5.9) © 505(5.7) 490 (5.9) 491 (5.5) 551 (7.5) 542 (7.2)
12 Florida, US 509 (7.3) 525(78) © 513 (6.7) 512 (7.0) 495 (6.9) 502 (7.8) 515 (9.5) 541(103) ©
12 Indiana, US 520 (5.3) 536 (6.3) © 519 (5.3) 521 (6.1) 498 (5.0) 499 (6.7) 538 (6.0) 552(7.1) ©
12 Massachusetts, US 560 (6.4) 575 (6.5 © 562 (6.3) 557 (6.0) 548 (5.9) 547 (6.0) 575 (8.8) 59 (7.7) ©
T Minnesota, US 554 (5.7) 559 (6.0) 546 (5.1) 539 (5.6) 511 (6.4) 520 (7.2) 569 (7.1) 573 (7.8)
13 North Carolina, US 540 (6.7) 554 (88) © 538 (6.8) 536 (7.8) 510 (7.4) 521 (10.0) 543 (8.2) 553 (9.9)

TIMSS & PIRLS

, International Study Center

Lynch School of Education, Boston College

O Average significantly higher than other gender
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TIMSS 2011 D

Exhibit 3.11: Achievement in Mathematics Cognitive Domains by Gender .
Sl 9 y Mathematics [€28

Zeir Knowing Applying Reasoning é
Girls Boys Girls Boys Girls Boys E
Armenia 463 (4.2) 459 (4.3) 450 (45) © 443 (4.1) 444 (4.6) 441 (4.5) N
Australia 513 (4.0) 520 (4.6) 517 (3.5) 521 (3.7) 509 (3.0) 518(38) © E
Austria 505 (2.6) 510 (3.1) 499 (2.9) 512(33) © 505 (3.4) 51(40) © ¢
2 Azerbaijan 476 (7.1) 470 (6.5) 461 (6.6) 454 (6.2) 449 (6.5) 441 (6.4) §
Bahrain 440 (4.7) 436 (4.8) 436 (4.7) 426 (4.3) 439 (4.5) 440 (4.5) e
Belgium (Flemish) 562 (2.1) 567 (2.5) 542 (2.6) 549 (24) © 527 (3.4) 537(27) © Z
Chile 452 (3.2) 45929 © 459 (3.2) 467 3.0) © 461 (3.0) 476(33) O E
Chinese Taipei 599 (3.0) 599 (2.5) 596 (2.6) 591 (2.3) 578 (3.8) 577 (2.5) %
2 Croatia 490 (3.0) 499 (25 © 477 (2.5) 9124 © 487 (2.9) 498 (41) © é
Czech Republic 497 (3.0) 507 (32 © 505 (3.2) 51932 © 520 (3.1) 525 (3.3) 5
2 Denmark 527 3.1) 536(32) © 537 (3.0) 541 (3.5) 541 (3.5) 544 (3.2) ‘é
England 550 (4.6) 554 (5.0) 540 (4.1) 544 (4.2) 529 (5.0) 533 (3.8) E
Finland 543 (2.8) 553(3.1) © 540 (3.0) 548 (3.1) © 543 (3.2) 548 (3.2) <
1 Georgia 452 (3.4) 447 (4.7) 452(33) © 443 (4.5) 452 (3.6) 449 (4.4) g
Germany 518 (2.5) 529(29) © 525 (2.6) 531 (2.8) 526 (3.1) 538(38) © E
2 Hong Kong SAR 618 (3.0) 620 (4.1) 594 (3.2) 600 (39 © 584 (3.7) 593(43) © =
Hungary 518 (4.0) 520 (4.2) 511 (3.3) 516 (4.0) 514 (4.0) 515 (4.3) g
Iran, Islamic Rep. of 436 (5.6) 434 (5.9) 426 (5.7) 428 (5.5) 419 (4.7) 426 (4.8) 2
Ireland 539 (4.1) 540 (4.0) 528 (3.7) 530 (3.3) 507 (4.4) 512 (3.3)
Italy 505 (2.9) 514(33) © 501 (3.4) 51132 © 501 (4.0) 510 (400 ©
Japan 589 (2.0) 591 (2.6) 577 (1.8) 581 (2.2) 592 (2.1) 591 (2.9)
2 Kazakhstan 498 (5.3) 507 (48) © 497 (4.9) 501 (5.6) 499 (5.0) 503 (5.1)
Korea, Rep. of 613 (2.4) 616 (2.2) 597 (2.1) 602(2.7) © 597 (3.5) 608 (33) ©
1K Kuwait 362 (46) © 320 (6.0) 348 (41) © 310 (7.2) 341(41) © 316 (5.5)
12 Lithuania 524 (3.1) 526 (3.7) 539 (3.2) 541 (3.3) 537 (3.0) 536 (3.2)
Malta 500 (1.9) 508(22) © 494 (2.0) 499 (2.8) 470 (2.5) 480 (25) ©
X Morocco 323 (4.9) 318 (4.6) 334 (4.4) 330 (4.9) 350 (4.9) 344 (5.6)
t Netherlands 534 (2.8) 542(18) © 536 (2.3) 546 (22) © 540 (2.9) 548(3.1) ©
New Zealand 475 (3.9) 477 (3.8) 491 (3.0) 489 (2.7) 489 (3.0) 491 (2.9)
t Northern Ireland 578 (4.0) 582 (4.5) 566 (3.2) 564 (3.8) 538 (4.0) 537 (4.1)
* Norway 483 (4.3) 491 (3.2) 496 (3.2) 503 (3.5 © 497 (3.1) 505 (4.7)
¥ Oman 39734 ©  363(3.9) 3230 © 371(7) 401(26) ©  381(33)
Poland 470 (3.2) 480 (28) © 475 (2.9) 48431 © 488 (3.6) 498 (300 ©
Portugal 527 (4.0) 535 (40 © 532 (4.6) 536 (4.2) 528 (4.8) 533 (4.4)
2 Qatar 418 (55 © 405 (4.4) 418 (47) © 405 (3.8) 23(53) © 410 (4.9)
Romania 483 (7.1) 485 (6.6) 478 (6.8) 478 (5.9) 488 (6.8) 485 (5.8)
Russian Federation 541 (3.5) 541 (3.8) 540 (4.1) 539 (4.5) 550 (3.7) 546 (4.3)
Saudi Arabia 418 (5.7) 400 (11.5) 413 (5.6) 396 (10.6) 418 (5.4) 406 (10.4)
2 Serbia 517 (3.8) 523 (3.5) 506 (4.0) 516 3.5) © 515 (5.2) 514 (4.2)
2 Singapore 631 (4.1) 627 (4.1) 603 (3.8) 600 (3.8) 591 (3.8) 585 (4.4)
Slovak Republic 503 (4.0) 50939 © 500 (4.3) 510 (44) © 507 (4.3) 514 (43) ©
Slovenia 506 (3.0) 513 (3.7) 508 (2.7) 51935 © 507 (4.4) 524 (43) ©
Spain 478 (3.5) 48737 © 478 (3.4) 48835 © 476 (3.7) 489334 ©
Sweden 487 (2.8) 491 (3.0) 505 (2.7) 510 (2.6) 516 (4.0) 52329 ©
Thailand 460(52) © 446 (5.7) 465(49) © 451 (5.7) 468 (4.6) 460 (5.9)
¥ Tunisia 376 (49) © 365 (4.0) 349 (5.0) 344 (4.8) 337 (5.5) 332 (6.2)
Turkey 476 (6.2) 474 (5.6) 468 (5.4) 469 (5.0) 463 (5.4) 460 (4.3)
United Arab Emirates 442 (3.1) 433 (3.8) 434 (2.8) 426 (3.6) 436 (3.0) 431 (3.5)
2 United States 550 (2.3) 56122 © 534 (2.4) 543(22) © 523 (2.4) 528(22) ©
X Yemen 227 (7.3) 210 (8.4) 243 (7.8) 232 (7.1) 251 (7.8) 239 (6.9)

International Avg. 492 (0.6) 492 (0.6) 488 (0.6) 489 (0.6) 487 (0.6) 489 (06) ©

O Average significantly higher than other gender

K 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 does not exceed 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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TIMSS 2011 D

Exhibit 3.11: Achievement in Mathematics Cognitive Domains by Gender (Continued) Mathematics EER

O Average significantly higher than other gender

Number Geometric Shapes and Measures Data Display é

Country P
Girls Boys Girls Boys Girls Boys E

Sixth Grade Participants ?
Botswana 43445 O 413 (5.4) 431(43) O 410 (4.2) 407 (39 © 396 (4.6) g

¥ Honduras 379 (6.7) 391654 © 389 (6.5) 406 5.7) © 396 (6.9) 40058 O 3
X Yemen 345 (7.9 332(7.) 348 (1.7) 343 (6.9) 361(8.8) 351 (6.6) 2
Benchmarking Participants ‘é
2 Alberta, Canada 495 (3.5) 501(3.00 © 502 (3.1) 51334 © 511 (3.6) 517 (4.0) g
Ontario, Canada 505 (3.8) 515(39) © 519 (3.7) 523 (4.1) 521 (3.4) 522 (3.6) 5
Quebec, Canada 532(3.4) 541300 © 524 (3.1) 5327 © 529 (3.1) 539300 © ¢
Abu Dhabi, UAE 46(53) ©  410(7.4) 421 (4.9) 405 (7.0) 424 (4.8) 413 (6.5) £
Dubai, UAE 470 (4.1) 473 (4.9) 464 (3.9) 467 (4.3) 461 (3.4) 465 (4.2) E

13 Florida, US 565 (3.6) 571 (5.0) 537 (3.4) 546 (47) © 520 (4.7) 526 (4.3) =
12 North Carolina, US 567 (4.9) 580 (47) © 544 (5.0) 562 (55 © 531 (4.8) 535 (4.9) E
£

v
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Exhibit 3.12: Achievement in Mathematics Cognitive Domains by Gender .
Sk 9 y Mathematics 28

Zemi Knowing Applying Reasoning g

Girls Boys Girls Boys Girls Boys E
Armenia 482033 © 470 (3.8) 462034 © 455 (3.6) 457 41) © 446 (3.4) L
Australia 502 (5.0) 506 (7.3) 500 (4.5) 512 (6.9) 501 (4.8) 511 (7.1) E

¥ Bahrain 434036 © 389 (3.7) 41727 © 384 (3.8) 35034 O 395 (2.8) g
Chile 399 (3.7) 41232 © 416 (3.4) 435028 © 415 (3.8) 42932 © §
Chinese Taipei 618 (5.00 © 605 (4.2) 616 (4.0) 613 (4.3) 612 (4.1) 606 (3.9) °

¥ England 503 (5.4) 500 (6.5) 508 (5.6) 509 (6.5) 513 (5.8) 507 (6.5) Z
Finland 510 (2.9) 507 (2.7) 521(2.9) 519 (2.9) 515(3.00 © 508 (3.1) §

1 Georgia 439 (4.9) 436 (4.6) 421 (4.3) 428 (4.2) 414 (5.2) 414 (5.1) %

X Ghana 318 (5.0) 343(47) © 302 (5.2) 328 (46) © 313 (5.8) 334(53) © §
Hong Kong SAR 597 49) © 585 (4.6) 590 (4.6) 585 (4.4) 582 (5.0) 578 (4.8) 5
Hungary 507 (4.3) 507 (4.2) 501 (4.1) 509 (40) © 501 (4.1) 503 (4.3) ‘é

¥ Indonesia 386 (54 © 370 (5.0) 389(54) © 379 (4.7) 391 (42 © 384 (4.3) E

¥ Iran, Islamic Rep. of 409 (6.1) 411 (6.0) 404 (6.3) 418 (6.0) 423 (5.7) 433 (6.0) =

3 Israel 52238 © 510 (5.4) 516 (4.4) 510 (5.4) 522 (3.8) 517 (5.1) é
Italy 489 (3.3) 49 (3.00 © 496 (2.5) 509 (2.6) © 492 (3.4) 500 (3.00 © Z
Japan 557 (3.0) 559 (4.1) 569 (2.9) 579(3.6) © 575 (3.3) 583 (4.4) =

¥ Jordan 4248 © 389 (7.0) 408 (42) © 388 (6.1) 4749 O 404 (5.9) g
Kazakhstan 490 (4.6) 489 (5.1) 481 (4.4) 488 (4.9) 483 (5.0) 482 (5.4) 2
Korea, Rep. of 613 (3.6) 619 (3.1) 613 (3.6) 621(33) © 610 (3.3) 615 (3.3)
Lebanon 459 (4.2) 470 (5.0 © 430 (4.6) 43500 © 419 (5.1) 43459 ©

1 Lithuania 508 (3.1) © 495 (3.2) 512(28) © 503 (3.0) 495 (3.2) 490 (2.9)

¥ Macedonia, Rep. of 434 (6.1) 427 (6.0) 420 (5.9) 415 (5.6) 425 (6.5) 422 (6.6)
Malaysia 456 (5.5 © 431 (6.6) 445 (5.1) © 432 (6.0) 432(55 O 420 (6.5)

X Morocco 365 (2.9) 361 (2.7) 377 (23) 379 (2.4) 354 (3.2) 359 (3.0)

New Zealand 471 (5.5) 490 (6.2) © 481 (5.0) 500 (5.6) © 486 (5.3) 500 (6.1) ©
Norway 467 (2.6) 463 (3.1) 480 (3.4) 480 (3.0) 480 (3.4) 476 (3.4)

¥ Oman 397 (35 © 331 (4.4) 386 (34 © 333 (4.5) 396 (3.2) © 341 (4.1)

¥ Palestinian Nat'l Auth. 2142 © 392 (5.7) 40542 © 388 (5.5) 412 (4.6) 397 (6.6)

¥ Qatar 426 (5.9) 410 (5.7) 401 (6.0) 392 (5.8) 409 (6.1) 404 (5.9)
Romania 468 (54) © 453 (4.5) 456 (5.0) 451 (4.1) 461 (48) © 450 (4.0)

2 Russian Federation 550 (3.9) 547 (4.0) 536 (4.0) 541 (3.8) 532 (4.3) 530 (4.1)

¥ Saudi Arabia 41442 © 391 (8.0) 374 (4.2) 375 (8.6) 396 (4.8) 379 (7.9)

2 Singapore 624 (40) © 611 (4.5) 616 (3.9) 609 (4.7) 609 (4.1) 600 (5.7)
Slovenia 507 (3.0) 509 (3.2) 497 (2.5) 507 (2.8) © 500 (2.9) 500 (3.5)
Sweden 479 (2.5) 477 (2.2) 490 (2.2) 489 (2.8) 481(26) © 474 (3.1)

¥ Syrian Arab Republic 368 h(5.3) 381 (5.9) 369 (5.6) 389 (54 © 369 (5.9) 373 (7.4)
Thailand 432(48) © 413 (5.7) 434(43) © 422 (5.0) 43542 © 422 (5.5)
Tunisia 417 (3.2) 43336 O 412 (3.1) 432333 © 414 (3.1) 83131 ©
Turkey 445(41) © 436 (5.0) 462 (4.0) 456 (4.8) 469 (3.7) © 460 (4.1)
Ukraine 482 (4.7) 480 (5.6) 474 (4.8) 487 (5.1) © 466 (4.2) 469 (5.7)
United Arab Emirates 477 (28) © 457 (3.1) 449 (28) © 435 (3.3) 457 (27) © 440 (3.3)

2 United States 519 (3.1) 519 (2.8) 500 (3.1) 506 3.00 © 501 (3.0) 506 (2.8) ©

International Avg. 471(07) ©] 464(0.7) 465 (0.6) 465 (0.7) 466 (0.7) ©| 463 (0.8)

O Average significantly higher than other gender

K 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 does not exceed 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 3.12: Achievement in Mathematics Cognitive Domains by Gender (Continued) Mathematics Ee%

Zomir Knowing Applying Reasoning §
Girls Boys Girls Boys Girls Boys E
Ninth Grade Participants ’3
¥ Botswana 412(28) © 395 (3.1) 8729 © 379 (3.6) 402 (26) © 393 (2.9) g
2 X Honduras 327 (5.3) 344 (48) © 328 (4.2) 35437 © 310 (5.7) 337652 © §
X South Africa 354 (3.0) 351 (3.2) 336 (3.5) 337 (3.3) 366 (2.9) 360 (3.5) 2
Benchmarking Participants ‘é
2 Alberta, Canada 501 (2.9) 499 (3.1) 502 (3.3) 508 2.8) © 509 (3.4) 515 (3.3) £
2 Ontario, Canada 505 (2.8) 501 (3.0) 509 (2.7) 511 (3.0) 523 (2.8) 525 (3.6) ,E‘,
Quebec, Canada 530 (3.5) 526 (3.0) 535 (3.4) 537 (3.0) 528 (3.6) 530 (2.7) é
Abu Dhabi, UAE 461 (4.2) 458 (5.6) 433 (4.7) 436 (6.1) 443 (4.6) 441 (5.9) §
Dubai, UAE 498 (43) © 479 (5.4) 472 (4.6) 459 (5.7) 478 (4.6) 462 (5.5) E
T Alabama, US 478 (6.6) 475 (6.5) 456 (7.3) 459 (6.8) 454 (7.2) 454 (7.9) 5
12 California, US 508 (6.2) 507 (5.0) 477 (6.4) 483 (5.7) 478 (5.8) 488 (5.0) © §
1 Colorado, US 518 (5.8) 520 (4.8) 513 (5.5) 517 (5.3) 516 (5.5) 519 (5.4) g
12 Connecticut, US 531 (5.3) 525 (6.5) 511 (5.2) 510 (5.6) 512 (5.5) 509 (6.0) r
12 Florida, US 522 (7.3) 525 (7.9) 498 (7.7) 510(81) © 500 (7.5) 509 (7.9) §
1 2 Indiana, US 530 (5.3) 537 (5.9) 512 (5.4) 520 (63) © 507 (5.3) 515(64 © R
12 Massachusetts, US 567 (6.5) 570 (6.2) 549 (6.4) 560 (5.8) © 561 (6.6) 562 (5.9)
T Minnesota, US 558 (5.2) 554 (5.9) 538 (6.0) 542 (6.2) 536 (6.2) 536 (5.6)
13 North Carolina, US 548 (7.0) 549 (8.7) 526 (7.0) 536 (9.0) 529 (6.7) 533 (8.3)

O Average significantly higher than other gender
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Chapter 4

Home Environment Support for

Mathematics Achievement

The importance of an early start in school was related to higher mathematics
achievement in TIMSS 2011. Fourth grade students had higher mathematics
achievement if their parents reported that they often engaged in early numeracy
activities with their children, that their children attended preschool, and that
they started school able to do early numeracy tasks (e.g., simple addition and
subtraction). Home resources for learning and high expectation were related to

higher average achievement at the fourth and eighth grades.
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Considerable research supports the fundamental importance of a supportive
home environment in shaping children’s achievement in school. Internationally,
IEA studies in mathematics through four cycles of TIMSS have found a strong
positive relationship between students’ mathematics achievement at the fourth
and eighth grades and home environments that foster learning.

This chapter presents the fourth grade TIMSS 2011 mathematics
achievement results in relation to parents’ reports about their children’s home
resources for learning and early numeracy experiences. The parents’ data were
collected using the TIMSS & PIRLS 2011 Learning to Read Survey, in which
students’ parents or primary caregivers were asked to provide information about
their child’s early literacy and numeracy experiences, and so are available only
for countries that administered both TIMSS and PIRLS to the same fourth grade
students. For the eighth grade, mathematics achievement is presented in relation
to students’ own reports of aspects of their home environments.

Home Resources for Learning

The TIMSS & PIRLS 2011 Learning to Read Survey asked students’ parents to
report on the availability of three key home resources highly related to student
achievement in school:

¢ Parents education;
¢ Parents’ occupation; and
¢ Number of children’s books in the home.

In addition, students were asked about:
¢ Number of books in the home; and

¢ Availability of two study supports—An Internet connection and their
own room.

Research consistently shows a strong positive relationship between
achievement and socioeconomic status (SES), or indicators of socioeconomic
status such as parents’ or caregivers’ level of education or occupation. TIMSS,
PIRLS, and PISA have found strong positive relationships between level
of parents’ education and/or occupation and their children’s educational
attainment. In general, higher levels of education can lead to careers in higher
paying professions, higher socioeconomic status, and more home resources.
Family income also has been shown to have a powerful influence on students’
achievement in reading and mathematics (Dahl & Lochner, 2005). However, the
benefits of higher levels of parents’ education can extend to having more positive

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
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beliefs and higher expectations toward educational achievement transfer to their
children. Availability of reading material in the home likewise is strongly related
to achievement in mathematics and science as well as in reading. IEA’s TIMSS
studies have consistently shown that students with a large number of books in
the home have higher achievement in mathematics and science.

Exhibit 4.1 presents the results for the TIMSS 2011 Home Resources for
Learning scale, which was created based on parents’ and students’ reports about
the five types of home resources described above. Results are shown for countries
that administered both TIMSS and PIRLS fourth grade assessments to the same
fourth grade students. The second page of the exhibit provides detail about
the questions forming the scale and the categorization of responses. Students
were scored according to the availability of the five home resources, with
Many Resources corresponding to more than 100 books in the home, having
both their own room and an Internet connection, more than 25 children’s books,
at least one parent having completed university, and one with a professional
occupation, on average. Few Resources corresponds, on average, to having
25 or fewer books, neither of the home study supports, 10 or fewer children’s
books, neither parent having gone beyond upper secondary school, and neither
having a business, clerical, or professional occupation.

Countries are ordered by the percentage of students in the Many Resources
category, with the fourth grade countries on the first page of the exhibit and the
sixth grade and benchmarking participants on the second page. Internationally,
on average, almost three-quarters of the fourth grade students (74%) were
assigned to the Some Resources category. Seventeen percent, on average,
were in the Many Resources category and nine percent internationally were
in the Few Resources category, with a 119-point difference in their average
mathematics achievement (555 vs. 436). Students in the countries participating
at the sixth grade had relatively fewer home resources, comparable to the fourth-
grade countries with the lowest levels.

Exhibit 4.2 provides supporting detail about the availability of the specific
home resources included in the Home Resources for Learning scale for the
fourth grade assessment. The exhibit presents data on two components (More
than 100 Books in Their Home as well as both Own Room and Internet
Connection in Home) for all participants in the fourth grade TIMSS assessment,
as well as data on three additional resources for countries that participated in
both TIMSS and PIRLS with the same students. On average, across all of the
countries participating in TIMSS 2011 at the fourth grade, one-fourth of the
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Exhibit 4.1: Home Resources for Learning*

Reported by Parents, except Number of Books and Study Supports Reported by Students

Students were scored according to their own and their parents’ responses concerning the availability of five resources on the Home Resources for Learning
scale. Students with Many Resources had a score of at least 11.9, which is the point on the scale corresponding to students reporting they had more

than 100 books in the home and two home study supports, and parents reporting that they had more than 25 children's books in the hom

one parent had finished university, and that at least one parent had a professional occupation, on average. Students with Few Resources had a score no
higher than 7.3, which is the scale point corresponding to students reporting that they had 25 or fewer books in the home and neither of the two home
study supports, and parents reporting that they had 10 or fewer children's books in the home, that neither parent had gone beyond upper-secondary

education, and that neither parent was a small business owner or had a clerical or professional occupation, on average. All other students were assigned

to the Some Resources category.

Many Resources Some Resources Few Resources

Country Percent Average Percent Average Percent Average

of Students Achievement of Students Achievement of Students Achievement
Norway 42 (1.6) 517 (3.3) 57 (1.6) 483 (2.7) 0(0.1) ~ o~
Australia S 41 (1.5) 566 (3.6) 59 (1.5) 510 (3.2) 1(0.2) o
Sweden 39 (1.6) 535(2.6) 60 (1.6) 493 (1.8) 1(0.2) ~ o~
Finland 33 (1.4) 571 (2.7) 67 (1.4) 535(2.7) 0(0.1) ==
Northern Ireland s 30 (1.5) 617 (4.7) 68 (1.6) 564 (3.9) 2(0.4) ~~
Ireland 27 (1.4) 573 (33) 71(1.4) 519 (2.4) 2(03) o
Germany r 24 (1.4) 572 (2.8) 75 (1.4) 525 (2.1) 2(0.3) ~ e~
Singapore 24.(0.9) 649 (3.3) 74(0.9) 598 (3.2) 3(03) 510 (7.9)
Hungary 21 (1.5) 585 (3.5) 69 (1.4) 516 (2.4) 11(1.1) 425(9.2)
Spain 19 (1.3) 524 (2.7) 77 (1.2) 481 (2.5) 5(0.5) 434 (8.0)
Chinese Taipei 18 (1.0) 634 (2.3) 76 (1.0) 587 (2.0) 6(0.4) 537 (5.4)
Czech Republic 18 (1.0) 552 (3.6) 81 (1.0) 505 (2.3) 1(0.2) o
Slovenia 17 (0.8) 556 (2.9) 82 (0.9) 507 (2.3) 1(0.2) ~ e~
Austria 17 (1.0) 547 (3.1) 82 (0.9) 504 (2.7) 2(0.3) o
Portugal 16 (1.0) 569 (4.4) 75 (1.0) 533(3.2) 9(0.7) 493 (8.5)
Russian Federation 16 (1.0) 584 (4.3) 82 (1.1) 535(3.7) 2(0.4) ~~
Malta 16 (0.5) 545 (3.0) 83 (0.6) 497 (1.6) 1(0.2) ~ o~
Poland 15 (1.0) 539 (3.3) 79 (1.0) 476 (1.8) 6 (0.6) 421 (6.4)
Slovak Republic 13 (0.8) 565 (4.5) 81(1.1) 507 (2.9) 6 (1.0) 439 (12.8)
Qatar r 12 (0.9) 489 (10.4) 84(0.9) 413 (33) 4(0.4) 345 (10.0)
Hong Kong SAR 12 (1.0) 634 (3.7) 80 (0.9) 606 (2.6) 8(0.7) 586 (5.6)
Georgia 12 (1.0) 501 (5.3) 80 (1.2) 451 (3.8) 8 (1.0) 402 (10.4)
Lithuania 11(0.9) 588 (4.6) 83 (1.0) 532(2.2) 6(0.5) 478 (8.4)
United Arab Emirates 10 (0.5) 517 (4.7) 84 (0.6) 433 (2.1) 6 (0.4) 382 (4.9)
Italy 8(0.7) 546 (5.4) 85 (0.8) 510 (2.6) 7(0.6) 474 (6.6)
Croatia 7 (0.6) 537 (5.4) 88 (0.7) 489 (1.7) 5(0.6) 442 (7.7)
Romania 7(0.7) 580 (5.8) 67 (1.8) 496 (4.3) 26 (1.7) 426 (12.9)
Iran, Islamic Rep. of 4(0.5) 534 (4.3) 57 (1.7) 450 (3.6) 39 (1.9) 394 (3.4)
Saudi Arabia 4(0.6) 452 (10.4) 78 (1.2) 415 (5.5) 18 (1.2) 385 (9.3)
Oman 3(03) 457 (9.4) 75 (0.8) 397 (3.2) 23 (0.8) 353 (3.9)
Morocco S 1(0.2) ~ o~ 46 (2.1) 355 (4.1) 53(2.1) 336 (7.4)
Azerbaijan 1(0.1) 77 (1.3) 469 (6.5) 22 (1.3) 452 (6.1)

International Avg. I 17 (0.2) 555 (0 9) 74 (0.2) 497 (0.6) 9(0.1) 436 (1.8)

* Available only for countries that administered both TIMSS and PIRLS to the same fourth grade students because this item was included in the PIRLS Home Questionnaire
completed by parents.

Centerpoint of scale set at 10.

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

A tilde (~) indicates insufficient data to report achievement.

An“r"indicates data are available for at least 70% but less than 85% of the students. An“s”indicates data are available for at least 50% but less than 70% of the students.
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Mathematics [R5

e, that at least

Average
Scale Score

11.5 (0.06)
11.5 (0.06)
11.4(0.05)
11.2 (0.04)
10.9 (0.07)
10.8 (0.06)
10.7 (0.07)
10.7 (0.03)
10.1(0.10)
10.3 (0.06)
10.2 (0.06)
10.5 (0.04)
10.4 (0.04)
10.4 (0.06)
9.9 (0.06)
10.4 (0.05)
10.3 (0.02)
10.0 (0.06)
9.9 (0.06)
10.2 (0.05)
9.8 (0.08)
9.9 (0.07)
9.8 (0.05)
9.9 (0.03)
9.7 (0.05)
9.7 (0.05)
8.7 (0.09)
8.1(0.09)
9.0 (0.07)
8.7 (0.04)
7.2(0.10)
8.5(0.04)

SOURCE: IEA's Trends in International Mathematics and Science Study - TIMSS 2011
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Lynch School of Education, Boston College
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Exhibit 4.1: Home Resources for Learning* (Continued) Mathematics EESR

Many Resources Some Resources Few Resources A
verage
Country Percent Average Percent Average Percent Average Scale Score
of Students Achievement of Students Achievement of Students Achievement
Sixth Grade Participants
Botswana r 1(0.4) ~ o~ 57 (1.8) 449 (5.3) 42 (1.9) 401 (4.8) 7.7 (0.10)
Honduras S 0(0.1) ~~ 44 (2.5) 434 (7.6) 56 (2.5) 387 (5.6) 7.1(0.12)
Benchmarking Participants

Quebec, Canada 29 (1.6) 559 (2.8) 71 (1.6) 526 (2.5) 0(0.1) ~ o~ 11.1 (0.05)
Dubai, UAE 21(0.5) 543 (4.1) 77 (0.6) 461 (1.8) 3(0.2) 381 (9.0) 10.6 (0.02)
Abu Dhabi, UAE 8(1.2) 500 (11.8) 85 (1.3) 417 (4.0) 6 (0.7) 369 (7.4) 9.8 (0.07)

Number of books in the home (students): Number of children’s books in the home (parents):

1) 0-10 1) 0-10

2) 11-25 2) 11-25

3) 26-100 3) 26-50

4) 101-200 4) 51-100

5) More than 200 5) More than 100

Number of home study supports (students): Highest level of education of either parent (parents):

1) None : 1) Finished some primary or lower secondary

g; I;tter:net connection or own room or did not go to school

0

2) Finished lower secondary

3) Finished upper secondary

4) Finished post-secondary education
5) Finished university or higher

Highest level of occupation of either parent (parents):

1) Has never worked outside home for pay, general laborer, or semi-professional (skilled agricultural or
fishery worker, craft or trade worker, plant or machine operator)

2) Clerical (clerk or service or sales worker)

3) Small business owner

4) Professional (corporate manager or senior official, professional, or technician or associate professional)

o

< >
Many Some Few
Resources Resources Resources

11.9 7.3

HOME ENVIRONMENT SUPPORT FOR
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Exhibit 4.2: Components of the Home Resources for Learning Scale* -
P g Mathematics (<2

Columns 1-2 Reported by Students and Columns 3-5 Reported by Parents

29 (0.9) 30 (1.0)
S a0 s 20y s s s 900

Armenia

Austria .

Bahrain

69 (1.0) 21(1.1) 27 (1.0) 76 (1.8)

Chile

Croatia

Denmark

Finland

Germany . . r

Hungary . .

Ireland

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

Japan .

Korea, Rep. of

Lithuania

Morocco
New Zealand

Norway

Poland

- Portugal

Qatar

Russian Federation

Serbia
Slovak Republic
Spain

Thailand

Turkey . 26 (1.1)

United States 28 (0.8) 64 (0.6)
25(0.) 52 (0.) 30(0.) 36 (0.2) 58 (0.2)

* Data reported in columns 3-5 were from the PIRLS Home Questionnaire completed by parents, so data are available only for countries that administered both
TIMSS and PIRLS to the same fourth grade students.

** Includes corporate manager or senior official, professional, and technician or associate professional.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
An“r"indicates data are available for at least 70% but less than 85% of the students. An“s” indicates data are available for at least 50% but less than 70% of the students.
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Exhibit 4.2: Components of the Home Resources for Learning Scale* (Continued) Mathematics EESR

Percent of Students with
Country More than 100 Own Room At Least One Parent At Least One Parent More than 25
Books in Their Home and Internet with a University in a Professional Children’s Books
Connection in Home Degree or Higher Occupation®* in Their Home
Sixth Grade Participants
Botswana 10 (0.7) 11(1.0) S 10 (1.5) S 22 (1.7) 14 (0.8)
Honduras 6 (0.6) 17 (1.6) S 10 (2.3) S 13(1.8) 11(0.9)
Yemen 8(0.5) 6 (0.6)
Benchmarking Participants
Alberta, Canada 40 (1.3) 79 (1.1)
Ontario, Canada 37 (13) 74 (1.2)
Quebec, Canada 28 (1.2) 82 (1.0) 45 (2.0) 55(1.5) 78 (1.2)
Abu Dhabi, UAE 22 (1.1) 41 (1.5) 52 (1.7) 47 (1.8) 29 (1.7)
Dubai, UAE 26 (0.6) 49 (0.9) 67 (0.9) r 63 (0.8) 50 (0.6)
Florida, US 21 (1.1) 66 (1.3)
North Carolina, US 27 (1.6) 68 (1.7)
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students were from homes with more than 100 books in total, and more than
half (52%) reported having both their own room and an Internet connection
at home. Across the countries participating in both studies at the fourth grade,
on average, 30 percent of the students had at least one parent that had earned
a university degree and 36 percent had at least one parent in a professional
occupation, and the majority of students (58%) had more than 25 children’s
books at home.

Exhibit 4.3 presents the results for the TIMSS 2011 eighth grade assessment
for the Home Educational Resources scale, which was created based on students’
reports about three of the five types of home resources that comprised the
fourth grade Home Resources for Learning scale: number of books in the home,
availability of two home study supports, and parents’ education. The second
page of the exhibit provides detail about the questions forming the scale and the
categorization of responses. Students were scored according to the availability
of the three home resources, with Many Resources corresponding to more than
100 books in the home, having their own room and an Internet connection,
and at least one parent having completed university, on average. Few Resources
corresponds, on average, to having 25 or fewer books, neither home study
support, and neither parent having gone beyond upper secondary school.

Countries are ordered by the percentage of students in the Many Resources
category, with the eighth grade countries on the first page of the exhibit and the
ninth grade and benchmarking participants on the second page. Internationally,
on average, two-thirds of the eighth-grade students (67%) were assigned
to the Some Resources category. Twelve percent, on average, were in the
Many Resources category and 21 percent internationally were in the Few
Resources category, with a 115-point difference in their average mathematics
achievement (530 vs. 415).

Exhibit 4.4 provides supporting detail about the availability of the specific
home resources included in the Home Educational Resources scale for the
eighth grade assessment. Across the countries participating at the eighth grade,
on average, one-fourth of the students had more than 100 books in their home,
more than half (53%) reported having both their own room and an Internet
connection at home, and about one-third (32%) had at least one parent that
had earned a university degree.

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS
CHAPTER 4




Students Spoke the Language of the Test

TIMSS has previously shown that, with some exceptions, countries with
large proportions of students from homes where the language of the test (and
consequently the language of instruction) is not often spoken had lower average
mathematics achievement than students who spoke the language of the test
more often. Because learning any school subject is dependent on having a
mastery of the language of instruction, which in turn is influenced by children’s
early language experiences, the language or languages spoken at home and
how they are used are important factors in subsequent school achievement.
As formal mathematics instruction begins, children are likely to be at an initial
disadvantage if their knowledge of the language of instruction is substantially
below the expected level for their age.

Exhibit 4.5 shows parents’ reports about whether students who participated
in the fourth grade TIMSS 2011 assessment spoke the language of the test before
starting school. For students in the fourth grade, 91 percent across countries,
on average, spoke the language of the test before starting school. However, the
9 percent who did not speak the language of the test before starting school had
lower average achievement on TIMSS 2011 (477 vs. 501). The results for the
sixth grade and benchmarking students show that only about one-fourth (26%)
of the students in Botswana spoke the language of the test before starting school,
and that these students had higher achievement.

HOME ENVIRONMENT SUPPORT FOR
MATHEMATICS ACHIEVEMENT
CHAPTER 4

181



Exhibit 4.3: Home Educational Resources

TIMSS 2011
Mathematics (8

Reported by Students

Students were scored according to their responses concerning the availability of three home educational resources on the Home Educational Resources
scale. Students with Many Resources had a score of at least 12.5, which is the point on the scale corresponding to students reporting that they had
more than 100 books in the home and two home study supports, and that at least one parent had finished university, on average. Students with Few
Resources had a score no higher than 8.2, which is the scale point corresponding to students reporting that they had 25 or fewer books in the home,
neither of the two home study supports, and that neither parent had gone beyond upper-secondary education, on average. All other students were

assigned to the Some Resources category.

-

T

Many Resources Some Resources Few Resources Average %’

Country Percent Average Percent Average Percent Average Scale Score ;

of Students Achievement of Students Achievement of Students Achievement E

Korea, Rep. of 32 (1.4) 659 (3.1) 64 (1.3) 595 (2.5) 4(0.3) 525 (7.8) 11.4 (0.06) £

Norway 32(1.2) 504 (2.8) 67 (1.1) 463 (2.3) 1(0.2) o 11.6 (0.04) ;m

Sweden 27 (1.0) 517 (2.6) 71 (1.0) 476 (1.8) 2(0.2) ~ o~ 11.3 (0.04) E

United States 23 (0.8) 554 (3.8) 70 (0.8) 502 (2.3) 8(0.4) 460 (5.0) 10.9 (0.04) ‘E

Finland 22 (1.0) 543 (2.9) 76 (1.0) 507 (2.4) 2(0.2) ~ o~ 11.2 (0.04) %

Australia 22 (1.4) 558 (8.9) 75 (13) 494 (4.3) 4(0.4) 430 (7.9) 11.2 (0.06) E

Hungary 20 (1.0) 566 (3.2) 72 (1.0) 500 (2.9) 8(0.9) 396 (8.3) 10.8 (0.06) E

Armenia 20 (0.9) 502 (4.6) 72 (0.8) 463 (2.7) 8 (0.5) 416 (6.5) 10.8 (0.05) >

New Zealand 19 (1.1) 539 (5.5) 76 (1.0) 483 (5.2) 5(0.5) 414 (6.5) 10.9 (0.06) i

Russian Federation 19 (0.9) 576 (4.1) 75 (0.9) 533 (3.5) 6 (0.6) 502 (8.5) 10.8 (0.05) g

Georgia 17 (1.0) 494 (4.8) 71 (1.1) 428 (3.8) 12 (1.0) 365 (7.2) 10.5 (0.06) §
Japan 17 (1.0) 608 (4.8) 78 (0.9) 565 (2.4) 5(0.5) 492 (7.3) 10.8 (0.05)
England 17 (1.1) 564 (6.7) 79 (1.1) 500 (5.1) 5(0.5) 427 (14.9) 10.8 (0.05)
Qatar 17 (0.9) 463 (7.0) 74 (1.1) 409 (3.0) 10 (0.7) 330 (7.9) 10.7 (0.04)
Israel r 16 (1.1) 579 (6.7) 82 (1.1) 517 (4.3) 2(03) ~ o~ 11.0 (0.05)
Slovenia 16 (0.8) 546 (3.7) 82 (0.8) 499 (2.0) 2(03) =i 10.9 (0.03)
Chinese Taipei 15 (0.6) 675 (5.5) 73 (0.8) 610 (3.1) 12(0.7) 527 (5.3) 10.4 (0.04)
Italy 13 (0.8) 541 (3.3) 75 (1.0) 498 (2.2) 12 (0.8) 453 (5.8) 10.3 (0.04)
Ukraine 12 (0.9) 530 (6.0) 79 (1.0) 481 (3.5) 9(0.9) 408 (9.6) 10.4 (0.05)
Singapore 12 (0.6) 658 (4.1) 76 (0.7) 612 (3.6) 12 (0.6) 560 (6.6) 10.3 (0.04)
United Arab Emirates 11 (0.5) 501 (4.5) 76 (0.6) 457 (1.9) 12 (0.5) 414 (3.5) 10.3 (0.03)
Lithuania 11(0.9) 553 (5.2) 81 (1.0) 503 (2.4) 8 (0.6) 429 (5.5) 10.4 (0.04)
Romania 10 (0.8) 557 (5.9) 71(1.3) 463 (3.5) 19(1.2) 390 (5.8) 9.9 (0.06)
Hong Kong SAR 10 (0.8) 632 (9.0) 72 (1.0) 589 (3.5) 19 (0.8) 554 (6.5) 9.9 (0.05)
Bahrain 9(0.5) 476 (7.1) 78 (0.9) 412 (2.2) 14 (0.7) 365 (5.4) 10.1 (0.03)
Kazakhstan 8(0.9) 524 (11.5) 77 (1.1) 488 (3.7) 15(1.2) 461 (7.9) 10.0 (0.07)
Macedonia, Rep. of 7(0.8) 512 (10.0) 77 (1.0) 434 (4.7) 16 (1.0) 356 (7.5) 9.9 (0.06)
Iran, Islamic Rep. of 7(0.7) 516 (11.7) 45 (1.6) 437 (4.6) 49 (1.8) 381 (3.4) 8.6 (0.09)
Chile 6 (0.5) 487 (6.6) 72 (1.1) 422 (2.5) 21(1.2) 378 (4.0) 9.7 (0.05)
Saudi Arabia 6(0.5) 428 (8.8) 61 (1.4) 403 (4.6) 32 (1.6) 370 (5.9) 9.4 (0.08)
Jordan 6 (0.5) 447 (6.5) 67 (1.0) 419 (3.4) 27 (1.0) 372 (4.4) 9.5 (0.05)
Lebanon 6 (0.5) 502 (8.3) 64 (1.5) 459 (4.0) 30 (1.6) 420 (3.8) 9.4 (0.07)
Oman 5(0.3) 436 (5.3) 57 (0.9) 386 (2.9) 38 (1.0) 332 (3.3) 9.0 (0.04)
Turkey 5(0.7) 602 (17.7) 41 (1.4) 484 (4.7) 54 (1.7) 417 (3.6) 8.4 (0.09)
Palestinian Nat'l Auth. 4(0.4) 452 (7.9) 63 (1.1) 416 (3.6) 33(1.2) 378 (4.6) 9.2 (0.05)
Malaysia 4(0.4) 525 (9.6) 61 (1.3) 457 (5.0) 35 (1.5) 402 (5.8) 9.1(0.07)
Tunisia 3(0.4) 493 (8.9) 58 (1.3) 436 (3.3) 38 (1.4) 403 (2.7) 9.0 (0.07)
Syrian Arab Republic 3(03) 408 (9.8) 52 (1.4) 387 (5.0) 45 (1.5) 371 (5.0) 8.7 (0.07)
Thailand 3(0.5) 526 (15.9) 45 (1.3) 445 (5.4) 52 (1.5) 408 (4.1) 8.5 (0.06)
Morocco 3(0.2) 455 (7.8) 38 (1.0) 392 (2.4) 59 (1.1) 357 (2.4) 8.0 (0.05)
Ghana 1 (0.2) ~ o~ 37 (1.7) 336 (6.1) 62 (1.8) 329 (4.2) 7.9 (0.08)
Indoneﬂa 1(0.1) 46 (1 .9) 397 (5 0) 54 (2. 0) 377 (4. 5) 8.4 (0.06)

Centerpoint of scale set at 10.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
A tilde (~) indicates insufficient data to report achievement.

An“r"indicates data are available for at least 70% but less than 85% of the students.
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Exhibit 4.3: Home Educational Resources (Continued) Mathematics E2e%

Many Resources Some Resources Few Resources A
verage
Country Percent Average Percent Average Percent Average Scale Score
of Students Achievement of Students Achievement of Students Achievement
Ninth Grade Participants
Honduras 3(0.4) 380 (11.6) 43 (1.4) 353 (5.2) 53 (1.6) 324 (3.5) 8.5 (0.07)
South Africa 3(0.2) 487 (8.3) 55 (0.8) 362 (2.8) 42 (0.8) 333 (2.7) 8.7 (0.03)
Botswana 2(0.2) ~ o~ 49 (1.0) 402 (3.4) 50 (1.1) 393 (2.1) 8.4 (0.04)
Benchmarking Participants
Massachusetts, US 35(2.1) 592 (6.9) 61 (2.0) 548 (4.9) 4(0.5) 489 (10.9) 11.5 (0.08)
Connecticut, US 32 (1.8) 569 (5.5) 64 (1.8) 501 (4.4) 4(0.6) 429 (10.3) 11.4 (0.08)
Minnesota, US 32(2.) 579 (5.7) 65 (1.9) 532 (4.0) 3(0.5) 473 (9.0) 11.5 (0.07)
Colorado, US 28 (1.7) 561 (5.2) 63 (1.7) 508 (4.7) 9(0.9) 456 (5.8) 11.0 (0.08)
Alberta, Canada 27 (1.2) 527 (3.7) 71(1.7) 498 (2.5) 1(0.2) ~ o~ 11.4 (0.04)
Ontario, Canada 26 (1.4) 541 (3.7) 73 (13) 501 (2.4) 1(0.3) o 11.4 (0.06)
North Carolina, US 24 (1.9) 582 (9.8) 69 (1.8) 526 (5.8) 7(0.8) 487 (7.0) 11.0 (0.08)
Indiana, US 21(1.7) 563 (5.1) 74 (1.5) 514 (4.8) 5(0.5) 465 (7.1) 10.9 (0.07)
Quebec, Canada 19 (0.8) 563 (3.5) 80 (0.8) 525 (2.3) 1(0.2) ~~ 11.1(0.03)
Florida, US 17 (1.4) 563 (7.9) 76 (1.4) 508 (6.2) 8(1.0) 478 (9.0) 10.7 (0.08)
Alabama, US 16 (2.0) 519 (9.8) 75 (1.9) 461 (5.1) 9(0.8) 419 (5.6) 10.5 (0.10)
Dubai, UAE 15 (0.6) 529 (5.8) 76 (0.7) 475 (1.9) 9(0.4) 417 (5.6) 10.6 (0.03)
California, US 15 (1.1) 548 (6.2) 70 (1.1) 490 (5.2) 15 (1.1) 453 (6.7) 10.3 (0.07)
Abu Dhabi, UAE 11(0.9) 489 (9.5) 76 (1.0) 451 (3.6) 13 (0.8) 408 (4.9) 10.3 (0.05)

Number of books in the home:
1) 0-10

2) 11-25

3) 26-100

4) 101-200

5) More than 200

Number of home study supports:

1) None
2) Internet connection or own room

<

Highest level of education of either parent:

1) Finished some primary or lower secondary
or did not go to school

2) Finished lower secondary

3) Finished upper secondary

4) Finished post-secondary education

5) Finished university or higher

>

3) Both
Many
Resources

12.5

Some Few
Resources Resources

8.2
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Exhibit 4.4: Components of the Home Educational Resources Scale :
’ Mathematics [22RE

Reported by Students

Armenia
Bahrain
Chinese Taipei

Finland

Ghana

Hungary
Iran, Islamic Rep. of

Italy

Jordan

Korea, Rep. of

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

Lithuania

Malaysia 31(1.4)

New Zealand 83(0.9)

Oman 22 (0.8)

Qatar 67 (1.1)
~ Romania

Russian Federation 31(1.0) 59 (1.3)

Singapore 26 (0.8) 56 (0.7)

Sweden 42(1.7) 94 (0.4)
~ Syrian Arab Republic

Thailand 7(0.6) 23 (1.1)

Turkey 17 (1.1) 32(1.5)

United Arab Emirates 21 (0.6) 55 (0.6)

International Avg. PER(W))] 53 (0.2)

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
A dash (-) indicates comparable data not available.
An“x"indicates data are available for less than 50% of students.
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TIMSS 2011 &
Mathematics [S2t

Ninth Grade Participants
Botswana 8 (0.5 10 (0.6) 19 (0.9)

South Africa 9(0.4) 25(0.7) 19 (0.7)

Exhibit 4.4: Components of the Home Educational Resources Scale (Continued)

Benchmarking Participants
Alberta, Canada 43 (1.2) 91 (0.8) 52(1.7)

Quebec, Canada 27 (0.9) 93 (0.6) 51(1.3)
Dubai, UAE 27 (1.0) 58 (0.8) 57 (1.1)
California, US 25 (1.5) 67 (1.4) 40 (1.5)

Connecticut, US 43 (1.6) 84 (1.0) 68 (2.6)

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

Indiana, US 32(1.7) 82 (1.0) 53 (2.6)

Minnesota, US 43 (2.1) 85(0.9) 70 (1.6)
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Exhibit 4.5: Students Spoke the Language of the Test Before Starting School*

186

TIMSS 2011 INTERNATIONAL RESULTS IN MATHEMATICS

CHAPTER 4

TIMSS 2011
Mathematics [€28

Reported by Parents
Spoke the Language Did Not Speak the Language é

Country Percent Average Percent Average ﬁ

of Students Achievement of Students Achievement Z
Australia S 95 (0.6) 531(3.2) 5(0.6) 535 (14.7) 3
Austria 93 (0.6) 512 (2.7) 7(0.6) 471 (4.7) @
Azerbaijan 96 (0.9) 465 (5.7) 4(0.9) 454 (14.5) §
Chinese Taipei 97 (0.3) 593 (1.9) 3(03) 558 (7.0) §
Croatia 100 (0.1) 490 (1.9) 0(0.1) ~ o~ &
Czech Republic 99.(0.3) 513 (2.3) 1(03) ~~ E
Finland 99 (0.2) 547 (2.3) 1(0.2) ~ o~ £
Georgia 98 (0.7) 453 (3.4) 2(0.7) ~~ =
Germany r 97 (0.3) 534 (2.2) 3(03) 494 (6.0) g
Hong Kong SAR 97 (0.4) 607 (2.7) 3(0.4) 600 (6.8) ‘g
Hungary 99 (0.2) 519 (3.4) 1(02) ~~ g
Iran, Islamic Rep. of 80 (1.5) 443 (3.4) 20 (1.5) 383 (5.5) £
Ireland 93 (0.6) 533 (2.8) 7(0.6) 504 (6.6) 2
Italy 94(0.5) 512 (2.5) 6 (0.5) 488 (6.8) E
Lithuania 98 (0.6) 535 (2.6) 2(0.6) ~~ &
Malta 44(0.8) 514 (1.9) 56 (0.8) 490 (2.0) g
Morocco 83 (1.9) 337 (4.7) 17 (1.9) 328 (6.6) §
Northern Ireland S 98 (0.4) 579 (3.4) 2(0.4) ~~
Norway 97 (0.4) 497 (2.8) 3(0.4) 468 (7.9)
Oman 94(0.3) 385 (3.2) 6(0.3) 407 (4.8)
Poland 99 (0.1) 482 (2.2) 1(0.1) ~~
Portugal 98 (0.3) 535 (3.2) 2(03) ~~
Qatar r 73 (1.7) 414 (4.6) 27 (1.7) 460 (6.0)
Romania 97 (1.1) 483 (5.9) 3(1.1) 456 (17.1)
Russian Federation 96 (1.0) 543 (3.6) 4(1.0) 536 (13.3)
Saudi Arabia 74 (1.4) 415 (5.9) 26 (1.4) 400 (6.9)
Singapore 82 (0.5) 611 (3.2) 18 (0.5) 587 (4.4)
Slovak Republic 98 (0.6) 510 (3.4) 2 (0.6) ~~
Slovenia 97 (0.3) 516 (2.1) 3(0.3) 462 (6.9)
Spain 87 (1.1) 488 (2.7) 13(1.7) 472 (4.6)
Sweden r 95 (0.4) 509 (2.0) 5(0.4) 474 (5.8)
United Arab Emirates 77 (0.8) 431 (2.1) 23 (0 8) 456 (3.2)

International Avg. | 91(0.1) 501 (0.6) 477 (1.8)

Sixth Grade Participants

Botswana 26 (1.3) 450 (6.5) 74 (1.3) 414 (3.3)

Honduras 97 (0.5) 396 (5.6) 3(0.5) 393 (15.3)
Benchmarking Participants

Quebec, Canada 94 (0.8) 535 (2.6) 6(0.8) 525 (5.1)

Abu Dhabi, UAE 81(1.4) 412 (4.5) 19 (1.4) 448 (7.1)

Dubai, UAE 69 (0.7) 473 (2.3) 31(0.7) 473 (2.4)

* Available only for countries that administered both TIMSS and PIRLS to the same fourth grade students because this
item was included in the PIRLS Home Questionnaire completed by parents.

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

A tilde (~) indicates insufficient data to report achievement.

An “r"indicates data are available for at least 70% but less than 85% of the students. An “s” indicates data are available for
at least 50% but less than 70% of the students.
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In the TIMSS 2011 eighth grade assessment, students themselves
reported on how often they speak the language of the test at home. As shown
in Exhibit 4.6, for the eighth grade students, on average across countries,
79 percent always or almost always speak the language of the test at home, with
17 percent sometimes speaking it and 4 percent never speaking it. As with the
fourth grade, mathematics achievement was higher for students who frequently
speak the language of the test at home (469), compared to those who sometimes
(443) or never (421) do so. Among the ninth grade participants, both Botswana
and South Africa had very low percentages of students always or almost always
speaking the language of the test at home (12% and 26%, respectively).
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TIMSS 2011

ibit 4.6: H .
Exhibit 4.6: Students Speak the Language of the Test at Home Mathematics EEe®

Reported by Students

Armenia 94 (0.5) 469 (2.7) 440 (6 5)

Bahrain 77 (0.7) 405 (2.2) (0 6) 439 (4 2) . 384 (9.3)

Chinese Taipei 92 (0.7) 616 (3.0) 7(0.6) 535(7.7)

Finland 97 (0.4) 515 (2.5)

Ghana 26 (1.1) 332 (5.9)

Hungary 98 (0.3) 506 (3.4)

Iran, Islamic Rep. of 64 (2.2) 433 (4.9)

Italy 89 (1.0) 504 (2.2)

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

Jordan 88 (0.8) 409 (3.6) . . . 363 (13.0)
Korea, Rep. of 100 (0.1) 613 (2.9)
Lithuania 96 (0.8) 504 (2.4) . 460 (20.2)

Malaysia 62 (2.0) 425 (5.9) . 463 (7.4)

New Zealand 92 (0.9) 489 (5.1) . 489 (11.5)

Oman 65 (1.3) 369 (3.2) 28 (1. 369 (3.6) . 349 (7.4)

Qatar 65 (0.9) 401 (4.1) . 437 (4.0) . 375 (10.5)

Russian Federation 92 (1.9) 540 (3.7) 7(1.7) 533 (9.4)

Singapore 57(0.9) 622 (3.3) 38 (0.8) 597 (4.8) . 592 (8.4)
Sweden 92 (0.6) 487 (1.9) 6 (0.5 454 (5.2)

Thailand 66 (2.3) 441 (49) 30 (2.1) 402 (5.6) . 388 (10.7)

Turkey 90 (1.2) 461 (4 3) (1 .0) 383 (7 2)
United Arab Emirates 67 (1.2) 453 (2 0) 467 (3 2)

(0.4) 445 (5.3)

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
A tilde (~) indicates insufficient data to report achievement.
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Exhibit 4.6: Students Speak the Language of the Test at Home (Continued) Mathematics Eoe®

Always or Almost Always Sometimes Never 2
Country Percent Average Percent Average Percent Average g
of Students Achi