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HIGHLIGHTS FROM TIMSS 2011 EXECUTIVE SUMMARY

Executive Summary

The Trends in Intermational Mathematics and Science Study
(TIMS5) is an international comparative study of student
achievement. TIMSS 2011 represents the fifth such study
since TIMSS was first conducted in 1995. Developed and
implemented at the intemational level by the Intemational
Association for the Evaluation of Educational Achievement
(IEA}—an international organization of national research
institutions and govemmental research agencies—TIMSS
assesses the mathematics and science knowledge and skills
of 4th- and Bth-graders. TIMSS is designed to align broadly
with mathematics and science cumicula in the participating
countries and education syatems.

This report focuses on the performance of ULS. students?
relative to their peers around the world in countries and other
educaticn systems that participated in TIMSS 2011. For the
purposes of this report, “countries” are complete, independent
poliical entities, whereas “other education systems” represent
a portion of a country, nation, kingdom, or emirate or are other
non-naticnal entities (e.g., U.S. states, Canadian provinces,
Flemizsh Belgium, and Morthem Ireland). In this report, these
“gther education systems™ are designated as such by their
national threedetter international abbreviation appended to
their name (e.9., England-GBER, Ontaro-CAN). This report
also examines changes in mathematics and science
achievement compared with TIMSS 1995 and TIMSS 2007.

In 2011, TIMSS was administered at grade 4 in 57 countries
and other education systems and, at grade 8, in 56 countries
and other education systems * These fotal counts include LS.
states that participated in TIMSS 2011 not only as part of the
5. national sample of public and private schools but also
individually with state-level public school samples. At grade 4,
this was Florida and North Carolina, and at grade 8 this was
Alabama, Califomnia, Colorado, Connecticut, Florida, Indiana,
Maszsachusetts, Minnesota, and North Carclina. Note that,
becausze all TIMSS participants are treated equally, these
states are compared with the United States (national sample)
throughout this report. All differences described in this report
are statistically significant at the .05 level. No statistical
adjustments to account for multiple comparisons were used.

| At grade 4, 3 intal of 359 schoois and 12,559 students participated In the
Unfted States In 2011. At grage 3, a tofal of 501 schools and 10,477 studenis
participated. The overall welghted school responsa rate In the Unilted States
W35 T3 percent at grade 4 before e use of substituts schooks. The welghted
student responss rate at grade & was 35 percent. At grade &, the overall
“Eﬂl‘l’t&ﬂ schioal response raie b=fare thie use of substiute schools was &7
percant. The welghted student response rate at grade & was 94 percent.

The 57 education systems that adminisiered TIMSS at grade 4 overlag only
partially with tha sat of 56 education systems that adminisiered It at grags 2
{see table 1 for detalis). The tofal number of education systems reported here
diers from the total numier reporied In the Intemational TIMSS reports (Mullls
et al. 2012; Martin et al. 2012) because s0me education sysiems administered
the TIMSS grase 4 assassment ip Gth-grade students, and some administared
the TIMSS grage 3 assessment ip Sih-grade students. Education systems that
did not assess sudents at the Emt gaue l=yvel are not counied or Included in
this neport.

Key findings from the report include: the following:

Mathematics at grade 4

= The U5, average mathematics score at grade 4 (541)
was higher than the intermational TIMSS scale average,
which is set at 5002

Al grade 4, the United States was among the top 15
education systems in mathematics (8 education systems
had higher averages and & were not measurably
different) and scored higher, on average, than 42
education systems.

* The & education systems with average mathematics
scores above the U S, score were Singapore, Korea,
Hong Kong-CHN, Chinese Taipei-CHN, Japan,
Morthem Iredand-GEBR, Morth Carclina-USA, and
Belgium (Flemish}-BEL.

* Among the .S, states that participated in TIMSS at
grade 4, North Carolina scored above the TIM3S scale
average and the U.5. naticnal average in mathematics,
while Florida scored above the TIMSS scale average
but was not measurably different from the U.S.
national average.

* Compared with 1995, the U_S. average mathematics
score at grade 4 was 23 score points higher in 2011
{541 vs. 518).

= Compared with 2007, the U_S. average mathematics
score at grade 4 was 12 score points higher in 2011
(41 vs. 529).

= The percentage of 4th-graders performing at or
above the Advanced intemational mathematics
benchmark in 2011 was higher than in the United
States in 7 education systems, was not different
in 4 education systems, and was lower than in
the United States in 45 educafion systems *

ATIMSS prowides o overal scales—mathematics and sclence—as well as
saveral coment and cognitive domaln subscales for each of the overall scales.
The scores ane reported on 3 scale from 0 to 1,000, with the TIMSS scale
average set at 500 and standard deviation st at 100,

* TIMZS reports on four benchmarks to describe stedent peformancs in
mathematics and sciance. Each benchmark s asspciated with a score on the
achlevement scale and a descrption of the knowiedge and skills demonstrated
by studenis at that level of achlevemant. The Advanced international
benchmark Indicates that students scored 623 or higher. Mare Information an
e benchmarks can b= found in the main body of the repodt and appendix A




Mathematics at grade 8

* The U.5. average mathematics score at grade 5 (S09)
was higher than the intemational TIMSS scale average,
which is set at S00.

At grade 8, the United States was among the top 24
education systems in mathematics (11 education
systems had higher averages and 12 were not
measurably different) and scored higher, on average,
than 32 education systems.

* The 11 education systems with average mathematics
scores above the ULS. score were Korea, Singapore,
Chinese Taipei-CHN, Hong Kong-CHN, Japan,
Massachusetts-USA, Minnesota-USA, the Russian
Federaticn, Morth Carclina-USA, Quebec-CAN, and
Indiana-USA_

* Among the U.S. states that parficipated in TIMSS at
grade B, Massachusetts, Minnesota, Morth Caroling,
and Indiana scored both above the TIMSS scale
average and the U.5. naticnal average in mathematics.
Colorado, Connecticut, and Florida scored above the
TIMSS scale average, but they were not measurably
different from the U.S. national average. Califomia was
not measurably different from the TIMSS scale average
but scored below the U.S. national average, while
Alabama scored both below the TIMSS scale average
and the U.5. national average in mathematics.

= Compared with 1995, the U.5. average mathematics
score at grade 8 was 17 score points higher in 2011
(209 vs_ 492).

= There was no measurable difference between the
U5, average score in 2007 (S08) and in 2011 (509).

= The percentage of 8th-grade students performing at
or above the Advanced international mathematics
benchmark in 2011 was higher than in the United States
in 11 education systems; was not different in 13 education
systems; and was lower than in the United States in 31
education systems.

Science at grade 4

= In 2011, the average science score of U5, 4th-
graders (344) was higher than the intermational
TIMSS scale average, which is set at S00.

= At grade 4, the United States was among the top 10
education systems in science (6 education systems had
higher averages and 3 were not measurably different) and
scored higher, on average, than 47 education systems.

* The & education systems with average science
scores above the LS. score were Korea,
Singapore, Finland, Japan, the Russian
Federation, and Chinese Taipei-CHM.

= Among the U.S. states that participated in TIMSS
at grade 4, both Florida and Morth Carolina scored
above the TIMSS scale average but were not
measurably different from the U.S. national average.

= There was no measurable difference between the U.S.
average science score at grade 4 in 1995 (542) and in
2011 (544).

* There was no measurable difference between the
U.5. average score in 2007 (539) and in 2011 {544).

* The percentage of 4th-graders performing at or above the
Advanced intemational science benchmark in 2011 was
higher than in the United States in 3 education systems,
was not different in & education systems, and was lower
than in the United States in 47 education systems.

Science at grade 8

= |n 2011, the average science score of S,
Bth-graders (525) was higher than the TIMSS
scale average, which iz set at S00.

L]

At grade 8, the United States was among the top
23 education systems in science (12 education
systems had higher averages and 10 were

not measurably different) and scored higher,

on average, than 33 education systems.

* The 12 education systems with average science scores
above the U.5. score were Singapore, Massachusetts-
US4, Chinese Taipei-CHM, Korea, Japan, Minnescta-
USA, Finland, Alberta-CAM, Slovenia, the Russian
Federaticn, Colorado-USA, and Hong Kong-CHM.

* Among the U.S. states that participated in TIMSS at
grade 8, Massachusetts, Minnesota, and Colorado
scored both above the TIMSS scale average and the
U5, naticnal average in science. Indiana, Connecticut,
Morth Caroling, and Florida scored above the
TIMSS scale average, but they were not measurably
different from the U.5. national average. California
was not measurably different from the TIMSS scale
average but scored below the U.5. naticnal average,
while Alabama scored both below the TIMSS scale
average and the U.5. naticnal average in science.

* Compared with 1995, the U.5. average science score

was 12 score points higher in 2011 (525 vs. 513).

= There was no measurable difference between the

U.5. average score in 2007 (520) and in 2011 (525).

= The percentage of Bth-grade students performing

at or above the Advanced international science
benchmark in 2011 was higher than in the United
States in 12 education systems, was not different
in 10 education systems, and was lower than in
the United States in 33 education systems.




Introduction

TIMSS in brief

The Trends in Intemational Mathematics and Science Study
{TIMS5) is an international comparative study of student
achievement. TIMSS 2011 represents the fifth such study
gince TIMSS was first conducted in 1995, Developed and
implemented at the intemational level by the Intemational
Association for the Evaluation of Educational Achievement
{IEA), an intemational organization of naticnal research
institutions and govermmmental research agencies, TIMSS

is usad to measure the mathematics and science knowledge
and skills of 4th- and Sth-graders over time.

TIMSS is designed to align broadly with mathematics and
science curmicula in the participating countries and education
gystems. The resulis, therefore, suggest the degree to which
shudents have leamed mathematics and science concepis and
skills likely to have been taught in school. TIMSS also collects
background information on students, teachers, schools,
cumicula, and official education policies to allow cross-national
comparison of educational contexts that may be related to
student achievement. In 2011, there were 54 countries and
20 other education systems that participated in TIMSS, at the
4th- or Gth-grade level, or both.' For the purposes of this report,
“countries” are complete, independent political entities, whereas
“other education systems™ represent a portion of a country,
nation, kingdom, or emirate or are other non-national entities.
Thus the category “other education systeme” includes all ULS.
states and Canadian provinces that participated as
“benchmarking parficipants™ as well as Fliemish Belgium,
Chinese Taipei, England, Hong Kong Specdial Adminisirative
Region, Morthem Irefand, and the Palestinian Mational Autharity.
In this report these “other education sy=tems” are designated
as such by their national three-letter intemational abbreviation
appended to their name (e.9., England-GBR, Ontario-CANM).

This report presents the performance of US. students
redative to their peers in other countries and other
education systems, and reports on changes in
mathematics and science achievement since 1995
Maost of the findings in the report are based on the results
presented in two intemational reports published by the
IEA and available online at [iipdiwaw imess org:

* TIMSS 2011 International Resulis in Mathematics
{Mullis et al. 2012); and

* TIMSS 2011 International Resulfs in Science
(Martin et al. 2012).

'This count of countries and other educaton systems difers from e totals in
table 1 becauss couniries that gave the Ath-grade assessment to Eih-graders
and the Gth-grase assessment io Sih-graders are excluded from the analyses
In this repart

“munnational entties that are not members of the IEA can participate In TIMSS
a6 benchmarking participants, which afMorts them the opporunity o assess the
comparative Intemational standing of thelr studenie” achlevement and to view
el cumculum and instruction In an ntemational context.

Countries or Education Systems?

The intemational bodies that coordinate intemational
assessments vary in the labels they apply fo
participating entities. For example, the |[EA, which
coordinates TIMSS and the Progress in Intemational
Reading Literacy Study (PIRLS), differentiates between
IEA members, which the |EA refers to as "countries” in
all cases, and “benchmarking participants.” IEA
members include couniries such as the United States
and Japan, as well as subnational entities, such as
England and Scotland {(which are both part of the:
United Kingdom], the Flemish community of Belgium
and the French community of Belgium, and Hong Kong,
which is a Special Administrative Region of China. IEA
benchmarking participants are all subnational entities
and include U 5. states, Dubai in the United Arab
Emirates, and, in 2011, participating Canadian
provinces. The Organization for Economic Cooperation
and Development (OECD), which coordinates the
Program for Intemational Student Assessment (PISA),
differentiates between OECD member countries and all
other participating entities (called “pariner countries” or
“pariner economies”), which include countries and
subnational entities. In PS4, the United Kingdom and
Belgium are reported as whole counitries. Hong Kong is
a PISA partner country, as are countries like Singapore,
which is not an OECD member but is an IEA member.

In an effort to increase the comparability of results
across the intemational assessments in which the
United States participates, this report uses a standard
intemational classification of nation-states (see the
U.5_ State Department list of "independent siates” at

i /5] 1) to report out
separately “counfries” and “other education systems.”
which include all other non-national enfities that received
a TIMSS score. This report’s tables and figures, which
are primarily adapted from the |1EA's TIMSS 2011
report, follow the IEA TIMSS convention of placing
members and nonmemkbers in separate parts of the
tables and figures in order to facilitate readers moving
between the intemational and U.5. national report.
However, the text of this report refers to “countries®
and “other education systems,” following the standard
classification of nation-states.




MATHEMATICS

HIGHLIGHTS FROM TIMSS 2011

TIMSS 2011 results for North Carolina

Mathematics - Grade 4 and 8

* Public school students” average score was 554 at grade 4
and 537 at grade 8.

» Higher percentages of North Carolina 4th- and 8th-graders
performed at or ahove each of the four TIMSS intemational
benchmarks than the intemational medians. For example, 16
percent of 4th-graders and 14 percent of 8th-graders in Morth

Carolina performed at or above the Advanced benchmark
(625) compared to the intemational median of 4 percent at
grade 4 and 3 percent at grade 8 (figures 3 and 4).

* Males outperformed females by 12 score points,
on average, at grade 4. At both grade 4 and 8, males
and females scored higher in mathematics, on average,
than the TIMSS scale average (table 258).

Average mathematics scores of 4th- and 8th-grade students in North Carolina public
schools compared with other participating education systems: 2011

Grade 4 Grade B
Education systems higher than North Carolina Education systems higher than North Carolina
Singapore Korea, Rep. of Mazzachusefiz-USA
Korea, Rep. of Singapore
Hong Kong-GCHN Chineze Taipei-CHN
Chineze Taipei-CHN Hong Kong-CHN
Japan Japan
Education systems not measurably different from Morth Carclina Education systems not measurably different from North Carclina
Northem lreland-GEBR Flarida-LI5A Minnesofa-USA Indiana-UI15A
Belgium (Fiemizh)-BEL Russian Federation
Finland Guebsac-CAN
Education systems lower than Morth Carolina Education systems lower than North Carolina
England-GBR Croatia Colorado-USA Romania
Russian Federation Mew Zealand Connecticut-USA United Arab Emirates
United States Spain I=srasl Turkey
Hetherands Romania Finland Lebanom
Denmark Poland Flonda-USA Abu Dhabi-UAE
Lithuania Turkey Onfario-CAN Malaysia
Guebee-CAN Dwbai, UAE United States Georgia
Fortugal Azerbaijan England-GBR Thailand
Germany Chile Alberfa-CAN Macedonia, Rep. of
Ireland Thailand Hungary Tunisia
Onfario-CAN Armenia Australia Chile
Serbia Georgia Slovenia Iran, Islamic Rep. of
Australia Bahrain Lithuamia Qatar
Hungary United Arab Emirates Italy Bahrain
Slovenia Iran, Islamic Rep. of Califormia-U/SA Jordan
Czech Republic Abu Dhabi, UAE MNew Zealand Falestinian Natl Auth.
Austria Qatar Kazakhstan Saudi Arabia
ltaly Saudi Arabia Sweden Imdenesia
Slovak Republic Oman Ukraine Syrian Arab Republic
Alberts-CAN Tunisia Dubai-UAE Morocco
Sweden Kuwait Morway Oman
HKazakhstan Morocco Armenia Ghana
Malta ‘Yemen Alabama-USA
Horway

MOTE: Halics indicate participants identified and counted in this report as an education system and not as a separate couniny.
SOURCE: Intemnational Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS), 2011,




HIGHLIGHTS FROM TIMSS 2011 MATHEMATICS

= At grade 4, all racial’ethnic groups performed above
the TIMSS scale average. At grade 8, White, Asian,
and multiracial students’ average scores were above the
TIMSS scale average, while Black and Hispanic students’
average scores were not measurably different from the
TIMSS scale average (table 235).

* In general, students at grade 4 scored higher, on average,
than the TIMSS scale average. At grade B students in public
schools with less than 50 percent of students eligible for free
of reduced-price lunch scored higher, on average, than the
TIMSS scale average, while average scores for students in
public =chools with 50 percent or more students eligible for
free or reduced-price lunch were not measurably different
from the TIMSS scale average.

Average mathematics scores in grade
4 and 8 for selected student groups in
public schools in North Carolina: 2011

Mathematics
Reporting groups Grade 4 Grade 8
TIMS5 scale average 00 300
L5 Awerage 541 S09*
North Carolina average S04 * aarT
Sex
Fermnale 548 535"
Male 560 " 538"
Race/ethnicity
White LT 583"
Black 51z 495
Hispanic 538 510
Asian 613 * 605"
Multiracial 52" 525"
Percentage of pubic school students
eligible fior free or reduced-price kunch
Less than 10 percent i gas "
10 to 24.8 percent 58T " 572"
25 to 40,8 percent 568 " 543
50 to T4.8 percent 550 " 521
TE percent or maore 518" 518

£ Reporting standards not met.

"p<.05. Difference between score and TIMSS scale average s significant.
MOTE Black Includes African American, Hispanic Incledes Lating, and Asian
Inciedes Pacfic Islander and Hative Hawallan. Racdial categones excluds
Hispanic origin. Mot all race/ethnicly categones are shown, but they are al
Incieded in the U.5. and state fotals shown throughout the report. The standard
emors of the estimates are shown In table E-21 avallabie at hipoinces.ed.gow
pubsearchipubsinfion. 3sp 7 pubid=20 13005,

SOURCE: Infemational Association for the Evaluation of Educational
Achlsvement (IEA), Trends In Intiemational Mathematics and Science Study
[TIMSS]), 2011.




MATHEMATICS HIGHLIGHTS FROM TIMSS 2011

Average mathematics scores of 4th-grade students,
by education system: 2011

Grade 4 Grade 4

Education system Average score Education system Average score

TIMES scale average 500 Mew Zealand 436 &
Singapore? 8 o Spain 432 ®
Korea, Rep. of G5 O Romania 432 ®
Hong Kong-CHN' 60z O Poland 4311 ®
Chinese Taipei-CHN 510 Turkey 400 @
Japan EEE O Azerbaijan’s 463 @
Northemn lreland-GBR- 562 0O Chile 462 @
Beigium (Hemish)-BEL HE 0 Thailand 456 @
Finland 545 Amenia 452 @
England-G68R 542 Georgia®s 450 @
Russian Federation 542 Bahrain 435 &
United States’ a4 United Arab Emirates 44 ®
Metherands* 40 Iran. kslamic Rep. of 431 ®
Denmark’ BT Qatar’ 413 &
Lithuania® = 54 ®  SaudiArabia 410 ®
Portugal 52 @ Oman® 385 @
Germany SIE @ Tunisia® 50 @
Ireland 5T ® Kuwiait®” MIm
Serhia’ 516 ® Moroceo” 235 @
Australia 516 & Wemen’ 248 &
Hungary 515 @

Slovenia 2 m® Benchmarking

Czech Republic 511 & education systems

Austria S0E®  North Carlina LISA™ 554 0
Italy SE®  Florids-USA%E 545
Slowak Republic 50T @ Quebec-CAN 533 &
Sweden M@ Cinfario-CAN 518 @
Kazakhstan' 501 & Albarfs-CAN 507 @
Malta 405 @ Dubai-LAE 488 @
Morway* 405 & Abu Dhabi-UAE 417 @
Croatia’ 420 ®

) Average score |5 higher than LS. average scome.

® Average SCOre 5 lower than LS. average scone.

'Matonal Defined Population covers 90 to 25 percent of Mational Target Population (see appendlx A).

et guidelines for sample paicipation rates only afer replacament schools wene included.

*Matonal Targst Population Soes not Inciuge all of the Intemational Target Population (see appendlx A).
4Meany salisfled quidelines for sample particioation rates afer replacement schools were Included.

*Exciusion rates for A&zervalan and Georgla are sightly underesimated as some confllct Zones were not
coverad and no oMclal statistics were avalabie.

*The TIMSS Int=mational Study Center has resenvations aboun the rellabillly of the average achievement score
pecause Me percentage of students with achievement 1o low Tor estimation excesds 15 percent, though | is
l265 than 25 pencent.

The TIMSS Intemational Study Canter has reservations aoout he railability of the average achievement scone
pecause the percentage of students with achievement 100 low far estimation exceeds 25 pencent.

*Matonal Defined Population covers less than 90 percent, but at least 77 percant, of National Target Population
(52e appendh A

WOTE: Education sysiems ane omered by 2011 average scare. Halles Indieate parficipants identied and
countad In this report a5 an education system and not as a separate country. Participants that did not
administer TIMSS at the target grade are not shown; se2 the Intemational raport for thelr resuits. A1l LS. state
data are based on publc school students only. All average 5C0eEs r2parted a5 higher or lower than the LS.
average score are different at the .05 lewel of statistical signfcance. The tests for significance @ke Into account
e standand esror for the report=d difference. Thus, a smal difference between the United States and one
education systsm may be significant while a large difference between e United States and another education
system may not be significant. The standand emors of Me estimates are shown In table £-1 avalanle at
SOURCE: Imtemational Association for the Evaluation of Educational Achlievement (IEA), Trends In
Iniemational Mathemalics and Science Study (TIMSS), 2011.




HIGHLIGHTS FROM TIMSS 2011 MATHEMATICS

Average mathematics scores of 8th-grade students, by
education system: 2011

Grade 8 Grade 8
Education system Average score Education system Awverage score
TIMSS scale average 500 Chile 418 @
Korea, Rep. of 613 O Iran. kslamic Rep. of* 415 @
Singapore’ g1 O Qatar® 410 @
Chinese Taipei-CHN [i=A Bahrain® 409 @
Hong Kong-CHN 586 O Jordan® 408 @
Japan 570 O Falestinian Nafl Auth ® a4 @
Russian Federation’ 53D 0 Saudi Arabia® L.
Israsl® 518 Indonesia® 388 ®
Finland 514 Syrian Arab Republic? 340 &
United States’ 309 Morocco” KRN ]
England-GBR® 507 Oman® 386 @
Hungary 505 Ghana’ @
Australia 505
Slowenia 505 Benchmarking
Lithuania* 502 education systems
Italy 488 ®  hassachusetis USA' 561 O
Mew Zealand 488 @ Minmesofa-U547 545 0y
Fazakhstan 48T @ North Carolina-LISA% 537 0O
Sweden 454 ®  Quebec-CAN 532 0
Jkraine 478 @ Indiana-LIsA14 522 10
Morway 45 ® Colorado-LISA* 518
Armenia 457 @ Connecticuf-LISA™ 518
Fomania 458 @ Florids-LISA™ 513
United Arab Emirates 450 @ Onfsric-GAN' 512
Turkey 452 @ Aberfa-CAN 505
Lebanen 440 @ Californiz-USA™ 433 @
Malaysia 40 @ Dubai-LIAE 478 @
Georgia®s 431 @ Alabama-UIZAY 463 @
Thailand 427 @ Abu Dhabi-UAE 440 @
Macedonia, Rep. of* 426 @
Tumisia 425 @

) Average score s Nigher than LS. average score.

& Avarage score IS lower than ULS. average score.

"Matonal Defined Population covers 50 to 25 percent of Mational Target Population (se= appendlx A).
“Natonal Defined Population covers less than 90 percent, but at least 77 pencent, of Matonal Target Population
[s2e appandh A).

*Meany sabisfed guidelines for sample participation rates after replacemeant schools were Included.

+Natonal Target Population does not Inciuge 3l of he Intemational Tanget Population (se= appendix A).
“Ewciusion rates for Geargla are slightly underestimated as some confict zones were not covered and no
DOfMicial SLaNsNCs were avalable.

*The TIMSS Intematonal Study Center has resenvations about Me reliability of the average achievement score
pecause the percentage of students wil achievement 100 low for estimation excesds 15 percent, though It is
l265 Man 25 pemant

"The TIMSS Intemational Study Center has resenvations about Me reliability of the average achievement score
pecause the percentage of students wil achievement 100 low for estimation exceeds 25 percent.

NOTE: Education systems are ondered by 2011 average score. allcs Indicate participants identifed and
counted In Tis report 35 an education system and not 35 a saparabe country. Participants that did not
administer TIMES at the target grade are not shown; se2 the Intemational repsor for thelr results. All LS. state
data are based on publc school students only. Al average scones r=ported a& higher of lower than the LS.
average scone ars diferent at he .05 level of statistical signifizance. The tests for significance tEke into account
the standard emor for the reported difference. Thus, & smal difersnce between the United Stabes and one
education system may be significant while a lange differance betwaen the United States and another education
Eystem may not b= significant. The standard emors of the estimates are shown In table E-2 avallable at
hitpinces ed qow/pubseanchipubsintor.a50 Tounid=201 3004

SOURCE: Intemational Association Tor the Evaluation of Educational Achlevement (IEA), Trends In
Intemational Mathematcs and Science Study (TIMSS), 2011,




HIGHLIGHTS FROM TIMSS 2011 MATHEMATICS

Mathematics Performance in the United States

and Internationally

Average scores in 2011

In mathematics, the U_S. national average score was 541 at
grade 4 and 509 at grade & (tables 3 and 4). Both scores were
higher than the TIMSS scale average, which is sat at 500 for
every administration of TIMSS at both grades.™

Among the 45 couniries that pariicipated at grade 4, the LS.
average mathematics score was among the top 8 (3 countries
had higher averages and 4 had averages not measurably
different from the United States). Thirty-seven countries

had a lower average score than the United States.

Looking at all 57 education sysfems that participated at grade
4 {i.e_, both countries and other education systems, including
U5, states that participated in TIMSS with individual state
samples), the United States was among the top 15 education
systems in average mathematics scores (B education systems
had higher averages and & were not measurably different).
Singapore, Korea, Hong Kong-CHM, Chinese Taipei-CHM,
Japan, Northemn Ireland-GBR, Morth Carolina-USA, and
Belgium (Flemish)-BEL had higher average scores than

the United States; and Finland, Florida-USA, England-GEBR,
the: Russian Federation, the Metheriands, and Denmark

had average scores not measurably different from the ULS.
average at grade 4. The United States outperformed 42
education systems.

" a4 score of SO0 represents the Intemational average of panicipants in the
first administration of TIMSS In 1595, The TIMSS scake Is the same In each
adminisiration such that a value of SO0 In 2011 equals 500 In 1995,

At grade 8, among the 38 counfries that participated in TIMSS,
the .S, average mathematics score was among the top 11

{4 countries had higher averages and 6 had averages not
measurably different from the United States). Twenty-seven
countries had lower average scores than the United States.

Looking at all 56 education sysfems that participated at grade
8, the United States was among the top 24 education systems
in average mathematics scores (11 had higher averages and
12 were not measurably different). Korea, Singapore, Chinese
Taipei-CHN, Hong Kong-CHMN, Japan, Massachusetts-USA,
Minnesota-USA, the Russian Federation, North Carolina-LSA,
Quebec-CAN, and Indiana-1 )54 had higher average scores
than the United States; and Colorado-USA, Connecticut-USA,
lzrael, Finland, Florda-USA, Ontaro-CAN, England-GBR,
Alberta-CAN, Hungary, Australia, Slovenia, and Lithuania

had average scores not measurably different from the LS.
average at grade &. The United States had a higher average
mathematics score than 32 education systems.




TIMSS 2011 results for North Carolina

Science - Grades 4 and 8

= Public school students’ average science score was 538
at grade 4 and 532 at grade 8.

= Higher percentages of North Cardlina 4th- and 8th-graders
performed at or above each of the four TIMSS international
benchmarks than the intemational medians. For example, 12
percent of 4th-graders and 12 percent of Bth-graders in North
Carolina performed at or above the Advanced benchmark
(625) compared to the intemational median of 5 percent at
grade 4 and 4 percent at grade 8 (figure 11 and 12).

* Males outperformed females by 9 score points on average
in science at grade 4 and by 12 score points at grade 8
(figures 13 and 14). At both grade 4 and grade 8, male
and female students in Morth Carolina scored higher,
on average, in science than the TIMSS scale average
(table 48).

= At grade 4, White, Hispanic, Asian, and multiracial students
scored, on average, above the TIMSS scale average. Black
students’ average scores were not measurably different from

the TIMSS scale average.
Continwad on next page

Average science scores of 4th- and 8th-grade students in North Carolina public schools
compared with other paricipating education systems: 2011

Grade 4 Grade 8
Education systems higher than North Carolina Education systems higher than North Carolina
Korea, Rep. of Japan Singapore Japan
Singapore Russian Federation Massachusetis-USA Minnesoda-UsA
Finland Chinese Taipei-CHN Chinese Taipei-CHN Finland
Korea, Rep. of Alberfa-CAN
Education systems not measurably different from Morth Carolina Education systems not measurably different from North Carelina
Flonida-L'5A Showak Republic Slovenia Fionida-UI5A
United States Ausiria Russian Federation United States
Alberfa-CAN Netherands Colorado-UISA Hungary
Czech Republic England-GBR Hong Kong-CHN Onfano-CAN
Hong Kong-CHN Dienmark England-GER Quebec-CAN
Hungary Germany Indiana-LISA Australa
Sweden Ondanio-CAN Connecticuf-U5A
Education systems lower than Morth Carclina Education systems lower than North Carolina

Itahy Thailand lsrael Bahrain
Portugal Turkey Lithuania Thailand
Llovenia Dubai-UAE Mew Zealand Jordan
Novrthem lreland-GBR (Ze=orgia Sweden Tumisia
Cuebec-CAN Iran, Islamic Rep. of Italy Armmenia
Ireland Bahrain Ukraine Saudi Arabia
Croatia Malta Californiz-LISA Malaysia
Australia Azerbaijan Monway Syrian Arab Republic
Serbia Saudi Arabia Kazakhstan Falestinian MaiT Auth.
Lithuania United Arab Emirates Alabama-U5A Georgia
Belgium (Flemish)-BEL Ammienia Dunbai-LIAE Oman
Romania Abu Dhabi-LIAE Turkey Qatar
Span Qatar Iran, kslamic Rep. of Macedonia. Rep. of
Poland Oman Romania Lebanon
New Zealand Kuowait United Arab Emirates Indonesia
Kazakhstan Tumisia Chile Morocco
Nonway Morocoo Abu Dhabi-UAE Ghana
Chile ‘Yemen

MOTE: Itallcs Indicate participants dentfed and cowntad In this report as an education sysiem and not a5 3 separate country.
SOURCE: Intemational Assaciation for the Evaluation of Educalional Adchlevement {IEA), Trends In International Mathematics and Sclence Study (TIMSS), 2011.




= At grade B, White and Asian students scored, on average,
above the TIMSS scale average while Black students
scored lower, on average. Hispanic and multiracial students’
average scores were not measurably different from the
TIMSS scale average.

* In general, at grade 4 students in public schools with less
than 75 percent of students eligible for free or reduced-price
lunch scored higher, on average, than the TIMSS scale
average. Average scores among students in public schools
with 75 percent or more of students eligible for free or
reduced-price lunch were not measurably different from the
TIMSS scale average. At grade 8, students in public schools
with less than 50 percent of students eligikle for free or
reduced-price lunch scored higher, on average, than the
TIMSS scale average, while average scores for students in
schools with 50 percent or more students eligible for free or
reduced-price lunch were not measurably different from the
TIMSS scale average.

Average science scores in grade 4 and
8 for selected student groups in public
schools in Nerth Carolina: 2011

Science
Reporting groups Grade 4 Grade 8
TIMSS scale average 00 00
5. average Sy a23*
North Carolina average a3 a2
Sex
Female G4 A26 "
Male 43 Tl
Race/ethnicity
White: G5 " 565 *
Black 402 481"
Hizpanic hit 502
Asian 500 e
Multiracial AA3 " 513
Percentage of pubic school students
efigible for free or reduced-price lunch
Less than 10 percent i 5E5 "
10 to 24.9 percent 574" 560
25 to 40.9 percent BER " A3g"
50 to 74.9 percent H34 " 518
T5 percent or more 408 504

I HE'FOI'UI'IE standands not met.
*p<.05. DiMerence betwesn score and TIMSS scale average Is significant.
MOTE: Black Includes African Amefican, Hispanic Incluges Latino, and Aslan
Inclwdes Pacdfic slandaer and Natve Hawallan. Racial catagories exclude
Hispanic origin. Mot al mcafethnicly categones are shown, but they are al
Inzinded In the ULS. and state totals shown th TOLH nout the repor. The standard
emars of the estimates are shown In able E-42 avallable at hifpiinces ed.gow
" i 7L 3000
FOURCE: Intemational Assoclation for the Evaluation of Educational
Achievement [IEA]), Trends In Intemational Mathematics and Science Siudy
(TIME3), 2011
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Average science scores of 4th-grade students,
by education system: 2011

Grade 4 Grade 4
Education system Average score Education system Average score
TIMSS scale average 500 Mew Zealand 207 ®
Korea, Rep. of 58T 0y Kazakistan’ 405 @
Singapore! 583 O MNonsay* 404 @
Finland ET0 Chile 230 @
Japan BEQ 0y Thailand AT2 ®
Russian Federation 552 0 Turkey 453 ®
Chinese Taipei-CHN 552 0O Georgia®® 455 @
United States” 44 Iran, Islamic Rep. of 453 ®
Czech Republic 535 @ Bahrain 440 @
Hang Kong-GHN' 535 @ Malta 46 @
Hungary M @ Azerbaijan’ s 438 @
Swedan 533 % Saudi Arabia 420 @
Slowak Republic 532w United Arab Emirates 428 @
Austria 53z @ Armmenia 416 ®
Netherlands® LA Qatar’ @
England-GBR 520 @ Oman @
Denmark’ 528 @ Kurwait* Mur®
Germany E2E @ Tunisia® ME ®
taly 524 @ Marocco” 264 @
Portugat EXl @ Yemen” 200 @
Slowvenia 520 &
Northem irefand-GBR* 51T ® Benchmarking
redand 516 @ education systems
Croatia® 516 @ Flovida-LISA+# 545
Australia 516 @ Alberts-CAN' 541
Serbia’ 516 @ Movith Garolina-LISA"2 538
Lithusania™= SI5®  Onfaric-CAN 528 @
Belgium (Flemish)-BEL 500 @ Quebec-CAN 516 @
Romania 505 & Dubai-LIAE 431 ®
Spain 505 ® Abu Dhabi-UAE 411 &
Poland 505 &

¥ Average score |s higher than .S, average score.

% Average score |8 lower than ULS. average score.

"Wational Defined Population covers 80 fo 95 percent of National Target Population (see appendlx A).

et guinelines 107 SAMpie Parcipation rEtes only aner replacemeant Schools Were Incuded.

*National Target Population does not inclede all of the Infemational Target Population (see appendin A)
*Wearty satisfied guidelines for sample paridpation rates after replacement schools wens Incuded.
“Exciuslon rates for Azerallan and Georgla are sightly undersstimated a5 some corflict Zones wers not
covered and no ofMicial statistics were avallable.

*The TIMSS Iniemational Study Center has resenvations about the relabiity of the average achievement
5Cove becalss the parcentage of students with achievement too low for estimation exceeds 15 percent,
though It Is less than 25 percent.

"The TIMSS Infemational Study Center has reservations about the relability of the average achievement
5COre becalsa the parcentage of students with achievement too low for estimation exceeds 25 percant.
*Wational Defined Fopulabion covers less than 50 pencent, but al least 77 percent of National Target
Fopulation (s2e appandx Al

NOTE: EdUCation 5YStems ane ordersd by 2011 aVerage SCcore. Italics INdIcate pamcipants identned and
counted In this report as an education sysiem and not as a separate country. Partidpants that did nat
administer TIMSS at the tanget grade are not shown: 52 the Inlemational report Tr telr results. A1 U.S.
state data are based on publc school students onfy. Al average scores reported 3s higher or lower than the
U.5. average score are different at the 05 level of stalistical significance. The tests for sigrificance take Info
account e standard emorfor the reporied diference. Thus, @ small dfierence batween the Uinited States
and one education system may be significant while a lange diference betwesn the United States and another
EOUCAtoN SyStem may not be SgnMmcant. The SiEndard Emors of the e5UMates ane snown In Ene E-22
avallable at

hEpincas £d govipubesarh punsintor 350 Tulg=20 13009

SOURGCE: Iniemational Association for the Evaluation of Educational Achievement (IEA), Trends In
Intemational Matematics and Science Study (TIMSS), 2011.
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Average science scores of 8th-grade students,
by education system: 2011

Grade 8 Grade 8
Education system Average score Education system Average score
TIMSS scale average ] Saudi Arabia 435 |
Singapore' 500 O Malaysia 428 M
Chinese Taipei-CHN 564 D Syrian Arab Republic 428 @
Korea, Rep. of 560 O Falestinian NafT Auth. 420 ®
Japan EEE Oy Geongia®* 420 @
Finland a2 O Cman 420 ®
Slowenia MHin Qatar 419 m
Russian Federation’ Mz D Macedonia, Rep. of 407 @
Hong Kong-GHN 535 O Lebanon 408 @
Emgland-GBR* 533 Indonesia 408 @
United States’ 325 Morocco g @
Hungary 522 Ghana® 08 ®
Australia 510
srael® 516 Benchmarking
Lithuanis® it ae education systems
Mew Zealand Sz @ Massachusetts-UISA 567 0
Sweden 500 ® Minnesofa-USA* 553 0O
taly HM®  Abeds-CAN' 548 0O
Ukraine LN Colorado-USA* 547 0
Morway 434 @ Indiana-LISA 533
Kazakhstan 420 ® Connecticuf-LISA" 532
Turkey 452 @ Morth Carolina-UISA 532
ran, |slamic Rep. of 474 & Florids-LIsAt4 530
Faommania AE®  Onfario-CAN' 5M
United Arab Emirates 465 @ Guebac-CAN 520
Chile 44 @ California-LIS4"4 400 @
Bahrain 452 ®  Albama-USAY 435 ®
Thailand 451 @ Dubai-LAE 435 ®
Jordan 2 ®  Abw Dhabi-UAE 481 @
Tunisia 438 ®
Armenia 437 ®

D Awverage score |5 igher than U.S. average score.

% average score |5 lower than ULS. average score.

"MNational Defined Population covers 90 to 55 percent of Mational Target Population (see appendix AL
‘Nearly satisfied guidelines for sample participation rates after replacement schools were Inciuded.
*Mational Defined Population covers less than 50 percent, but af least 77 percent of Nabional Target
Popuiation {see appendix A).

*National Target Population does naot include all of the Intemational Target Population (see appendl A).
“Excluskon raies for Georgla are slightly underestimated as some conflict zones were not coverad and
nao ofclal statistics were avallable.

*The TIM3S Intemational Study Center has reservations about the reflabllity of the average achlevement
5COME Decause the percentage of students with achisvement too low Tor estimation exceeds 15 pencent,
though | 15 less than 25 percent.

NOTE: Education systems are ordered by 2011 average score. [talles indicate participants Identfed and
counted In this report as an education system and not a5 a separate country. Participants that did not
adminisier TIMSS at the target grade are not shown; see the Infemational repon for thelr results. All ULS.
state data are based on public school students only. All average scores repored as higher or lower than
the L5, average score are diferent at the .05 level of statistical significance. The tesis for significance
take Into account the standard emor for the reported difference. Thus, a small diference between the
United States and one education system may be slgnificant while a lange difference bebween the United
States and another education system may not be significant. The standand ermors of the estimales ane
shawn In table E-23 avallable at hitpu 0 | )7 13005

SOURCE: Intemational Association for the Evaluation of Educational Achlevement (IEA), Trends In
Imtemational Mathematics and Sclence Stugy (TIMSS), 2011,
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Science Performance in the United States

and Internationally

Average scores in 2011

In science, the U.S. national average score was 544 at grade
4 and 525 at grade & (tables 26 and 27). Both scores were
higher than the TIMSS scale average of S00 at both grades.

Among the 45 couniries that participated at grade 4, the LS.
average science score was among the top 6 (5 countries had
higher average scores than the United States). Thirty-nine
counfries had lower average scores than the United States.

Among all 57 education systems that paricipated at grade 4
{i.e., both countries and other education systems, including
5. states that participated in TIMSS with individual state
gamples), the United States was among the top 10 in average
science scores (6 education systems had higher averages
and 3 were not measurably different). Korea, Singapore,
Finland, Japan, the Russian Federation, and Chinese Taipei-
CHM had higher average scores than the United States; and
Florida-USA, Alberta-CAM, and North Caroclina-USA had
average scores not measurably different from the US.
average at grade 4. The United States outperformed 47
education systems.

At grade B, among the 38 countries that participated in
TIMSS, the LS. average science score was amang the top
10 (& countries had higher averages and 3 had averages not
measurably different from the United States). Twenty-gight
countries had lower average scores than the United States.

Among all 56 education systems that paricipated at grade 8,
the United States was among the top 23 education systems
in average science scores (12 education systems had higher
averages and 10 were not measurably different). Singapore,
Massachusetis-USA, Chinese Taipei-CHN, Korea, Japan,
Minnesota-LUISA, Finland, Alberta-CAN, Slovenia, the Russian
Federation, Colorado-USA, and Hong Kong-CHM had higher
average scores than the United States; and England-GER,
Indiana-US4, Conneclicut-USA, Morth Carclina-U54, Florida-
USA, Hungary, Ontano-CAN, Quebec-CAN, Australia, and
lzrael had average scores not measurably different from

the U.5. average at grade 8. The Linited States had higher
average science scores than 33 education systems.

Change in scores

Several education systems that participated in TIMSS 2011
also participated in the last administration of TIMSS in 2007
or in the first administration of TIMSS in 1995, Some
education systems participated in both of these previous
administrations. Comiparing scores between previous
administrations of TIMSS and the most recent administration
provides perspective on change over time."”

Change at grade 4 between 2007 and 2011
Among the 28 education systems that participated in
both the 2007 and 2011 TIMSS science assessments
at grade 4, the average science score increasad in

9 education systems and decreased in 5 educabion
gystems (figure 9). In the rest, including the United
States, there was no measurable change in the average
grade 4 science scores between 2007 and 2011.

The education systems in which 4th-graders” average scores
increased between 2007 and 2011 were Georgia (37 points),
Tunisia (27 points), the Czech Republic (21 points), Norway
{17 points), the Islamic Republic of Iran (17 points), Denmark
{11 points), Japan (11 points), Sweden (9 points), and the
Netherands (8 pointz). None of these increases changed
these education systems’ standing relative to the United
States between 2007 and 2011.2

Scores decreased at grade 4 during thig time in Hong Kong-
CHM {19 peints), England-GEBR (13 points), Australia (12
points), Italy (11 points), and Mew Zealand (7 points). As a
result, LS. average performance at grade 4 went from below
the average of Hong Kong-CHN im 2007 to higher than that
country’s average in 2011, and from not measurably different
from the averages of England-GBR and Raly in 2007 to higher
than their averages im 2011."

" Saveral participating countries that are reporied with the 2011 resuits In
othier tables In this report are excluded from these compansons based on
Intemational Study Center (15C) review of assessment resulis. Morocco

and Yemen participated In both 2007 or 1995 and 2011 at grade 4, but had
unrellable 2011 science ECones. Armena, Kazakhsian, and Qatar also
participated in both 2007 and 2011 al grade 4, but thelr 2007 sclence so0res
were not comparable fo thelr 2011 scores. Armenia, Qatar, Sawdl Arabia, and
Turkey paricipated In both 2007 and 2011 at grade 3, but thelr 2007 sdence
£COres wene not comparable fo thelr 2011 scores. Similarty, Italy, Kiwalt, and
Thailand participated In bof 19%5 and 2011 at grade 4 and 3, but thelr 1595
ECiENCE SCOMES Were not comparable bo thelr 2011 scones.

18 although the average score of the Russian Federation did not iIncrease
measurabdy, [ts standing refative io the United States moved from being not
measurably different In 2007 to scoring abowe the United Sates In 2011.

19 although the average score of Hungary and Ontario-CAN @id not decrease
measurabdy, thelr standing relative o the United States moved from belng not
mezsurably different In 2007 to scoring below the United States In 2011.
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