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The TIMSS 2019 U.S. Highlights Web Report was designed to be a web-based interactive report, not
a print report. The intended use of this PDF is to allow readers to easily print all report text; however,

for optimal figure viewing, please view the web report. The “Share” button on each figure provides
high-quality images of the figures.

TIMSS 2019 U.S. Results

Explore how U.S. 4th- and 8th-grade students’ mathematics and science performance compared internationally

in 2019!

The Trends in International Mathematics and Science Study (TIMSS) is an international comparative study that measures trends
in mathematics and science achievement at the 4th and 8th grades every 4 years. TIMSS is designed to align broadly with

mathematics and science curricula in the participating education systems and, therefore, to reflect students’ school-based learning.
The United States has participated in every administration of TIMSS since its inception in 1995, and the study provides valuable

information on how U.S. students compare to students around the world.

In 2019, a total of 64 education systems participated in TIMSS at the 4th grade, while 46 systems participated at the 8th grade.
Most of these education systems are member countries of the International Association for the Evaluation of Educational

Achievement (IEA), the group that sponsors TIMSS internationally; a small number
at each grade are nonmember subnational entities that have joined TIMSS as
“benchmarking participants.” Both groups are included in the discussion of
results and counts of education systems.

As the 2019 TIMSS results show, the United States had higher average scores
than most participating countries in both mathematics and science at both the 4th
and 8th grades. However, in 2019, the United States had relatively large score
gaps between the top- and bottom-performing students in both TIMSS subjects
and grades. In 8th-grade mathematics, only 1 of the 45 other education systems
(Turkey) had a larger score gap between the top-performing (90th percentile) and
bottom-performing (10th percentile) students than the United States. Moreover,
except in grade 4 science, the U.S. score gaps increased from most prior
administrations of TIMSS, related in part to drops in the 2019 performance of the
bottom performers from the prior two administrations. Gender differences in the
United States in 2019 were not consistent, and while boys outperformed girls at
the 4th grade in both mathematics and science, there were no gender differences
at the 8th grade in either subject.

Looking at changes over time in mathematics at both grades 4 and 8, U.S.
average scores have increased over the long term—uwith higher average scores

in 2019 than in 1995—but show no significant changes between 2015 and 2019.
In science, U.S. average scores show no significant changes over the long

term (from 1995 to 2019) or over the short term (from 2015 to 2019) at the 8th
grade. However, at the 4th grade, the U.S. average score in science in 2019 has
decreased since the last administration in 2015. The lack of change in 8th-graders’
average scores over the recent time period is related to the simultaneously rising
scores of top performers and declining scores of bottom performers.

Member countries include countries,
which are complete, independent
political entities, such as the United
States or Japan, as well as subnational
entities, such as England, Hong King,
or the Flemish Community of Belgium.
Subnational entities are indicated in the
tables and figures with the three-letter
international abbreviation for their country
following their name, such as England-
GBR, Hong Kong-CHN, or Belgium-
Flemish (BEL). For convenience, this
report uses the generic term “education
systems” when summarizing the results.

Benchmarking participants are
subnational entities that are not IEA
member countries, such as Abu Dhabi
or Ontario, but that participate in TIMSS
to assess their comparative international
standing. Subnational entities are
indicated in the tables and figures with
the three-letter international abbreviation
for their country following their name.
Benchmarking participants are included
in the figures and indicated with italics
and pink shading. For convenience, this
report uses the generic term “education
systems” when summarizing results.

The results in this web report present descriptive data on student achievement designed to provide useful information to a broad
audience, including members of the general public. The report does not investigate more complex hypotheses, account for

interrelationships among variables, or support causal inferences.

Additional information about TIMSS, technical notes, questionnaires, a list of participating countries, and FAQs are available.

Suggested Citation: TIMSS 2019 U.S. Highlights Web Report (NCES 2021-021). U.S. Department of Education. Institute of
Education Sciences, National Center for Education Statistics. Available at https://nces.ed.gov/timss/results19/index.asp.
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Overview of Student Achievement—Mathematics

How do U.S. students perform in mathematics compared to their international peers?

GRADE 4

In 2019, U.S. 4th-graders’ average score on the TIMSS mathematics scale (535) was higher than the average
scores of their peers in 42 education systems and lower than the scores of those in 14 education systems.

e U.S. 4th-graders ranked 15th among the 64 participating education systems in average TIMSS mathematics score. The
U.S. average score (535) was not significantly different from the average scores of students in 7 education systems.

e On a scale of 0 to 1,000, U.S. 4th-graders’ average TIMSS mathematics score was 535. Average scores ranged from 297 in
the lowest performing education system (the Philippines) to 625 in the highest performing education system (Singapore). The
U.S. average score was 91 points lower than Singapore’s and 238 points higher than the Philippines’.

o Of the 14 education systems that had higher average TIMSS mathematics scores than the United States, the scores ranged
from 542 points in Lithuania to 625 points in Singapore.

Figure M1a. Average scores and difference in average scores of 4th-grade students on the TIMSS mathematics scale, by education
system: 2019

(,’@ Move the slider to switch between scores and differences. scores @

@ Average score is lover than U'S. average O Average score is not statistically significantly @ Average score is higher than U S. average
score at the .05 level of statistical significance different from U_S. average score. score atthe 05 level of statistical significance
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For the Accessible version of this table/figure,
please see the corresponding data table
@ Average score is lower than U.S. average O Average score is not statistically significanty @ Average score is higher than U.S. average (Download EXCG| f||e)

score at the .05 level of statistical significance. difierent from U.S. average score score at the .05 level of statistical significance.

0

See Technical Notes
Visit the I[EA TIMSS 2019 website
Read the International TIMSS 2019 Report

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is oo low to esfimate exceeds certain
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by average mathematics score. Education systems that are not countries are designated by the appended three-letter
international abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a “(5)" after
their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education systems
(4 years of formal schooling). The TIMSS scale centerpoint is set at 500 and represents the mean of the overall achievement distribution in 1995. The
standard deviation is set to 100. The TIMSS scale is the same in each administration (0 to 1,000 points); thus, a value of 500 in 2019 equals 500 in 1995
Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019.

See alternate view of this figure on the next page.
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Figure M1a. Average scores and difference in average scores of 4th-grade students on the TIMSS mathematics scale, by education F O R M O R E I N F O R M AT I O N

system: 2019

o For the Accessible version of this table/figure,
please see the corresponding data table
(Download Excel file)
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Iinterpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent).

Interpret data with caution. Estimate is unstable because the standard emor represents more than 50 percent of the estimate.
1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is oo low to esfimate exceeds certain
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues)
NOTE: Education systems are ordered by average mathematics score. Education systems that are not countries are designated by the appended three-letter
international abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a “(5)" after
their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education systems
(4 years of formal schooling). The TIMSS scale centerpoint is set at 500 and represents the mean of the overall achievement distribution in 1995. The
standard deviation is set to 100. The TIMSS scale is the same in each administration (0 to 1,000 points); thus, a value of 500 in 2019 equals 500 in 1995
Although rounded numbers are displayed, data shown are based on unrounded estimates.
‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019.

See grade 8 findings for this question on the next page.
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In 2019, U.S. 8th-graders’ average score on the TIMSS mathematics scale (515) was higher than the average
scores of their peers in 28 education systems and lower than the scores of those in 10 education systems.

o U.S. 8th-graders ranked 11th among the 46 participating education systems in average TIMSS mathematics score. The U.S.
average score (515) was not significantly different from the average scores of students in 7 education systems.

e On a scale of 0 to 1,000, U.S. 8th-graders’ average TIMSS mathematics score was 515. Average scores ranged from 388 in
Morocco to 616 in Singapore. The U.S. average score was 100 points lower than Singapore’s average score and 127 points

higher than Morocco’s average score.

o Of the 10 education systems that had higher average TIMSS mathematics scores than the United States, the scores ranged

from 530 points in Ontario-CAN to 616 points in Singapore.

Figure M1b. Average scores and difference in average scores of 8th-grade students on the TIMSS mathematics scale, by education
system: 2019

5’7') Move the siider to switch between scores and differences. Scores @

@ Average score is lower than U S. average O Average score is not statistically significantly @  Average score is higher than U.S. average
score at the .05 level of statistical significance. difierent from U.S. average score score at the 05 level of statistical significance.
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1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by average mathematics score. Education systems that are not countries are designated by the appended three-letter
international abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a “(9)" after
their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education systems
(8 years of formal schooling). The TIMSS scale centerpoint is set at 500 and represents the mean of the overall achievement distribution in 1995_ The
standard deviation of the scale is set to 100. The TIMSS scale is the same in each administration (0 to 1,000 points); thus, a value of 500 in 2019 equals 500
in 1995_ Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019.

FOR MORE INFORMATION

e For the Accessible version of this table/figure,
please see the corresponding data table
(Download Excel file)

e See Technical Notes

o Visit the [IEA TIMSS 2019 website

e Read the International TIMSS 2019 Report

See alternate view of this figure on the next page.
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Figure M1b. Average scores and difference in average scores of 8th-grade students on the TIMSS mathematics scale, by education
system: 2019
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(8 years of formal schooling). The TIMSS scale centerpoint is set at 500 and represents the mean of the overall achievement distribution in 1995. The . .
standard deviation of the scale is set to 100. The TIMSS scale is the same in each administration (0 to 1,000 points); thus, a value of 500 in 2019 equals 500 o Visitthe IEATIM SS 2019 website

in 1995. Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019,

e Read the International TIMSS 2019 Report

How large is the score gap between top and bottom performers in mathematics in the
United States and other education systems?

GRADE 4

In the United States, the score gap between top- and bottom-performing 4th-graders on the TIMSS
mathematics scale in 2019 was 219 points, which was larger than the gap in 37 education systems and smaller
than that in 14 education systems. This gap is measured by the difference between the scores of students

at the 90th and 10th percentiles of the distribution and can be one indication of equity within an education
system.

e Score gaps between the top- and bottom-performing 4th-graders (those at the 90th and 10th percentiles on the TIMSS
mathematics scale) ranged from 157 points in Moscow City-RUS to 293 in Kuwait; the U.S. score gap was 219 points.

e The scores for top-performing 4th-graders (those at the 90th percentile on the TIMSS mathematics scale) ranged from 444
points in the Philippines to 720 points in Singapore; for U.S. 4th-graders, the 90th percentile score was 639 points.

e The scores for bottom-performing 4th-graders (those at the 10th percentile on the TIMSS mathematics scale) ranged from 156
points in the Philippines to 519 points in Singapore; for U.S. 4th-graders, the 10th percentile score was 421.

See grade 4 figure on the next page.
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Figure M2a. Average scores and 10th and 90th percentile scores of 4th-grade students on the TIMSS mathematics scale and percentile
score gaps, by education system: 2019
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* p <_05. Significantly different from the U.S. 90th-10th percentile score gap at the .05 level of statistical significance.

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here. (https:/nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: In addition to average scores, this figure shows the scores for the (a) 10th percentile—the bottom 10 percent of students; and (b 80th percentile—the
top 10 percent of students. The percentile ranges are specific to each education system’s distribution of scores, enabling users to compare scores across
education systems. Education systems are ordered by 90th-10th percentile score gap. Education systems that are not countries are designated by the
appended three letter intenational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education
systems with a *(5)" after their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than
other education systems (4 years of formal schooling). Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation
of 100. Although rounded numbers are displayed, data shown are based on unrounded estimates.

SOURGE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019

See grade 8 findings for this question on the next page.
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FOR MORE INFORMATION

e For the Accessible version of this table/figure,
please see the corresponding data table
(Download Excel file)

e See Technical Notes
e Visit the IEA TIMSS 2019 website
e Read the International TIMSS 2019 Report
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GRADE 8
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In the United States, the score gap between top- and bottom-performing 8th-graders on the TIMSS
mathematics scale in 2019 was 256 points, which was larger than the gap in most education systems (31 of
the 45 other participating education systems). This gap is measured by the difference between the scores
of students at the 90th and 10th percentiles of the distribution and can be one indication of equity within an

education system.

e Score gaps between top- and bottom-performing 8th-graders (those at the 90th and 10th percentiles on the TIMSS
mathematics scale) ranged from 170 points in Quebec-CAN to 282 points in Turkey. The U.S. score gap of 256 points was

smaller only than Turkey’s score gap.

e The scores for top-performing 8th-graders (those at the 90th percentile on the TIMSS mathematics scale) ranged from
482 points in Morocco to 731 points in Chinese Taipei; for U.S. 8th-graders, the 90th percentile score was 642 points.

e The scores for bottom-performing 8th-graders (those at the 10th percentile on the TIMSS mathematics scale) ranged from
281 points in Oman to 487 points in Singapore; for U.S. 8th-graders, the 10th percentile score was 385 points.

Figure M2b_ Average scores and 10th and 90th percentile scores of 8th-grade students on the TIMSS mathematics scale and percentile
score gaps, by education system: 2019
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*p < 05 Significantly different from the U S_ 90th-10th percentile score gap at the 05 level of statistical significance.

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is too low to esfimate exceeds certain
thresholds. Details can be found here (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: In addition to average scores, this figure shows the scores for the () 10th percentile—the bottom 10 percent of students; and (b) 90th percentile—the
top 10 percent of students. The percentile ranges are specific to each education system's distribution of scores, enabling users to compare scores across
education systems. Education systems are ordered by 90th-10th percentile score gap. Education systems that are not countries are designated by the
appended three-letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education
systems with a “(9)" after their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than
other education systems (8 years of formal schooling). Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation
of 100. Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019

FOR MORE INFORMATION

e For the Accessible version of this table/figure,
please see the corresponding data table
(Download Excel file)

e See Technical Notes

e Visit the IEA TIMSS 2019 website
e Read the International TIMSS 2019 Report
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What levels of mathematics achievement have U.S. students and their international peers
reached?

GRADE 4

To provide a concrete interpretation of TIMSS scale scores, TIMSS defines four levels of student achievement, referred to
as international benchmarks (https://nces.ed.gov/timss/results19/doc/grade4-math-definitions.pdf): Advanced (625), High
(550), Intermediate (475), and Low (400). Each successive point, or benchmark, is associated with specific types of
knowledge and skills that students successfully demonstrate at each level. Thus, TIMSS international benchmarks provide
a way to understand how student proficiency varies at different points on the scale. This report focuses on the cumulative
percentages of students at or above each benchmark, as shown in the table below. In the figure, the cumulative
percentage at or above a given benchmark is represented by the full length of the bar to that benchmark and is, thus,
inclusive of any higher levels. Students who did not reach the Low level are indicated as “Below Low” and indicated by the
white segments.

In the United States, 14 percent of 4th-graders in 2019 were at or above the Advanced international benchmark
(i.e., demonstrated proficiency with the specific mathematics knowledge and skills at the Advanced level);

46 percent were at or above the High international benchmark, and 77 percent were at or above the Intermediate
international benchmark. These three percentages were each higher than the international median for these
levels (7 percent, 34 percent, and 71 percent, respectively). The percentage of U.S. 4th-graders at or above

the Low international benchmark (93 percent) was not significantly different from the international median

(92 percent).

e The percentage of 4th-graders who were at or above the Advanced international benchmark in mathematics in the United
States (14 percent) was higher than in 48 of the 63 other education systems and lower than in 9 education systems. In the
9 education systems where proportionately more 4th-graders reached the Advanced benchmark than in the United States, the
percentages ranged from 20 percent in the Russian Federation to 54 percent in Singapore.

o Ninety-three percent of U.S. 4th-graders were at or above the Low international benchmark in mathematics, which was higher
than in 26 education systems and lower than in 25 education systems. In the 25 education systems where proportionately
more 4th-graders reached at least the Low benchmark than in the United States, the percentages ranged from 95 percent (in
5 education systems) to 100 percent (in 3 education systems).

See grade 4 figure on the next page.
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Figure M3a. Percentages of 4th-grade students reaching the TIMSS international benchmarks in mathematics, by education system: 2019

E,@ Hover over the table labels to view the definitions for each benchmark.
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—— e For the Accessible version of this table/figure,
I Interpret data with caution. Estimate is unstable due to high coefficient of variation (30 percent and <50 percent). p| ease see th e correspon d in g d ata tabl e

I Interpret data with caufion. Esfimate is unstable because the standard error represents more than 50 percent of the estimate:
*p < 05. Significantly different from the U S. percentage at the same benchmark level at the .05 level of statistical significance. (D ownload Excel fi |e)
1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying == =Avy %
sampiing guidelines, and/or concems about estimation because the percentage of students whose performance is oo low o estimate exceeds certain

thresholds. Details can be found here_(https://nces.ed.gov/ timss/results19/index.asp#/issues) .
NOTE: Education systems are ordered by the percentage of students reaching the Advanced international benchmark in mathematics. Education systems L4 See w
that are not countries are designated by the appended three-letter international abbreviation for their country. Benchmarking participants are indicated with

italics and pink shading. For education systems with a *(5)" after their name, 5 indicates the years of formal schooling; these education systems chose 10 L. .
administer TIMSS at a different grade than other education systems (4 years of formal schooling). The intemational median represents all participatin

TIMSS education systems, exc:p( the benchmarking paﬂicipyanls Alihnyugh rounded numbers';!;)e displayed, data shown are hpa'sed on nnrz?mdeeia esgmaies o Visit the IEA TIMSS 2019 website
SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),

i e Read the International TIMSS 2019 Report

See grade 8 findings for this question on the next page.
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GRADE 8

To provide a concrete interpretation of TIMSS scale scores, TIMSS defines four levels of student achievement, referred

to as international benchmarks (https://nces.ed.gov/timss/results19/doc/grade8-math-definitions.pdf): Advanced (625),
High (550), Intermediate (475), and Low (400). Each successive point, or benchmark, is associated with specific types of
knowledge and skills that students successfully demonstrate at each level. Thus, TIMSS international benchmarks provide
a way to understand how student proficiency varies at different points on the scale. This report focuses on the cumulative
percentages of students at or above each benchmark, as shown in the table below. In the figure, the cumulative
percentage at or above a given benchmark is represented by the full length of the bar to that benchmark and is, thus,
inclusive of any higher levels. Students who did not reach the Low level are indicated as “Below Low” and indicated by the
white segments.

In the United States, 14 percent of 8th-graders were at or above the Advanced international benchmark

(i.e., demonstrated proficiency with the specific mathematics knowledge and skills at the Advanced

level), 38 percent were at or above the High international benchmark, and 66 percent were at or above

the Intermediate international benchmark in 2019. These three percentages were each higher than the
international median for these levels (5 percent, 25 percent, and 56 percent, respectively). The percentage at
or above the Low international benchmark was not significantly different from the international median (both
87 percent).

e The percentage of 8th-graders who were at or above the Advanced international benchmark in mathematics in the United
States (14 percent) was higher than in 30 of the 45 other education systems and lower than in 7 education systems. In the
education systems where proportionately more 8th-graders reached the Advanced benchmark than in the United States, the
percentages ranged from 17 percent in Dubai-UAE to 51 percent in Singapore.

o Eighty-seven percent of U.S. 8th-graders were at or above the Low international benchmark in mathematics, which was higher
than in 21 education systems and lower than in 16 education systems. In the 16 education systems where proportionately
more 8th-graders reached at least the Low benchmark than in the United States, the percentages ranged from 90 percent in
Norway to 99 percent in Japan.

See grade 8 figure on the next page.
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Figure M3b. Percentages of 8th-grade students reaching the TIMSS international benchmarks in mathematics, by education system: 2019

@ Hover over the table labels 1o view the definitions for each benchmark.
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For the Accessible version of this table/figure,

L]
# Rounds to zero.
Interpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent). A
Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate. p Iease See the Corres pond Ing data ta b Ie
*p < 05. Significantly different from the U.S. percentage at the same benchmark level at the 05 level of statistical significance. (D .
ownload Excel file)

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampiing guidelines, and/or concems about estimation because the percentage of students whose performance is too low to estimate exceeds certain

thresholds. Details can be found here_(https://nces.ed.gov/ timss/results19/index.asp#/issues) .
g the Advanced international benchmark in mathematics. Education systems See Technical Notes

NOTE: Education systems are ordered by the percentage of students reas
that are not countries are designated by the appended three-letter intemational abbreviation for their country. Benchmarking participants are indicated with

italics and pink shading. For education systems with a “(9)" after their name, 9 indicates the years of formal schooling; these education systems chose to

Visit the IEA TIMSS 2019 website

administer TIMSS at a different grade than other education systems (8 years of formal schooling). The international median represents all par °
TIMSS education systems, except the benchmarking participants. Although rounded numbers are displayed, data shown are based on unrounded eshmates
‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),

e Read the International TIMSS 2019 Report

2019
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Overview of Student Achievement—Science

How do U.S. students perform in mathematics compared to their international peers?
GRADE 4

In 2019, U.S. 4th-graders’ average score on the TIMSS science scale (539) was higher than the average scores
of their peers in 47 education systems and lower than the scores of those in 7 education systems.

e U.S. 4th-graders ranked 8th among the 64 participating education systems in average TIMSS science score. The U.S. average
score (539) was not significantly different from the average scores of students in 9 education systems.

e On a scale of 0 to 1,000, U.S. 4th-graders’ average TIMSS science score was 539. Average scores ranged from 249 in the
lowest performing education system (the Philippines) to 595 in the highest performing education systems (Singapore and
Moscow City-RUS). The U.S. average score was 56 points lower than the latter two education systems’ average scores and
290 points higher than the Philippines’ average score.

o Of the 7 education systems that had higher average TIMSS science scores than the United States, the scores ranged from
555 points in Finland to 595 points in Singapore and Moscow City-RUS.

Figure S1a._ Average scores and difference in average scores of 4th-grade students on the TIMSS science scale, by education system:
2019

@ IMove the slider to switch between scores and differences. Scores @

@ Average score s lower than U.S. average O Average score is not statistically significantly @ Average score is higher than U.S. average
score at the .05 level of statistical significance. difierent from U.S. average score score at the .05 level of statistical significance.
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st e For the Accessible version of this table/figure,
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please see the corresponding data table
(Download Excel file)

@ Average score is lover than U'S. average O Average score is not statistically significantly @ Average score is higher than U S. average
score at the .05 level of statistical significance different from U_S. average score. score atthe 05 level of statistical significance

e See Technical Notes

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying

sampling guidelines, and/or concems about estimation because the percentage of students whese performance is 100 low to esfimate exceeds certain i R
thresholds_ Details can be found here (https:/nces.ed.gov/ timss/results19/index.asp#lissues) ° VISIt the I EA TI M SS 201 9 WebSIte
NOTE: Education systems are ordered by average science score. Education systems that are not countries are designated by the appended three-etter
intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a “(5)" after .

their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education systems e Read the International TIMSS 2019 Report
{4 years of formal schooling). The TIMSS scale centerpoint is set at 500 and represents the mean of the overall achievement distribution in 1995. The

standard deviation of the scale is set (o 100. The TIMSS scale is the same in each administration (0 to 1,000 points); thus, a value of 500 in 2019 equals 500

in 1995. Although rounded numbers are displayed, data shown are based on unrounded estimates.

SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS), See alternate view of this flg ure on the next page.
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Figure S1a. Average scores and difference in average scores of 4th-grade students on the TIMSS science scale, by education system: F O R M O R E I N F O R M AT I O N

2019
o For the Accessible version of this table/figure,
@ Move the slider to switch between scores and differences. Differences [ please see the Corresponding data table

[0 nDpifference from U.S. average score (Download EXCeI file)

e See Technical Notes
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Iinterpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent).

Interpret data with caution. Estimate is unstable because the standard emor represents more than 50 percent of the estimate.
1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is oo low to esfimate exceeds certain
thresholds. Details can be found here (https:/nces.ed.gov/ timss/results19/index.asp#l/issues)
NOTE: Education systems are ordered by average science score. Education systems that are not countries are designated by the appended three-etter
international abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a *(5)" after
their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education systems
(4 years of formal schooling). The TIMSS scale centerpoint is set at 500 and represents the mean of the overall achievement distribution in 1995 The
standard deviation of the scale is set to 100. The TIMSS scale is the same in each administration (0 to 1,000 points); thus, a value of 500 in 2019 equals 500
in 1995. Although rounded numbers are displayed, data shown are based on unrounded estimates.
‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019.

See grade 8 findings for this question on the next page.
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In 2019, U.S. 8th-graders’ average score on the TIMSS science scale (522) was higher than the average scores
of their peers in 26 education systems and lower than the scores of those in 10 education systems.

o U.S. 8th-graders ranked 11th among the 46 participating education systems in average TIMSS science score. The U.S.
average score (522) was not significantly different from the average scores of students in 9 education systems.

e On a scale of 0 to 1,000, U.S. 8th-graders’ average TIMSS science score was 522. Average scores ranged from 370 in the
lowest performing education system (South Africa) to 608 in the highest performing education system (Singapore). The U.S.
average score was 85 points lower than Singapore’s average score and 152 points higher than South Africa’s average score.

e Of the 10 education systems that had higher average TIMSS science scores than the United States, the scores ranged from

534 points in Lithuania to 608 points in Singapore.

Figure S1b_ Average scores and difference in average scores of 8th-grade students on the TIMSS science scale, by education system:
2019

5’7') Move the siider to switch between scores and differences. Scores @

@ Average score is lower than U S. average O Average score is not statistically significantly @  Average score is higher than U.S. average
score at the .05 level of statistical significance. difierent from U.S. average score score at the 05 level of statistical significance.
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@ Average score is lower than U S. average O Average score is not statistically significantly @  Average score is higher than U.S. average
‘score at the .05 level of stafistical significance. difierent from U.S. average score score at the .05 level of statistical significance.

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here (https:/nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by average science score. Education systems that are not countries are designated by the appended three-etter
international abbrevation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a “(9)" after
their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education systems
(8 years of formal schooling). The TIMSS scale centerpoint is set at 500 and represents the mean of the overall achievement distribution in 1995_ The
standard deviation of the scale is set to 100. The TIMSS scale is the same in each administration (0 to 1,000 points); thus, a value of 500 in 2019 equals 500
in 1995_ Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019.

FOR MORE INFORMATION

e For the Accessible version of this table/figure,
please see the corresponding data table
(Download Excel file)

e See Technical Notes

o Visit the [IEA TIMSS 2019 website

e Read the International TIMSS 2019 Report

See alternate view of this figure on the next page.
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Figure S1b. Average scores and difference in average scores of 8th-grade students on the TIMSS science scale, by education system:
2019
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1interpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent). p|ease see the COFI"eSpOﬂd Ing data table

Il Interpret data with caution. Estimate is unstable because the standard emor represents more than 50 percent of the estimate.

1 Education system had coverage, sampling, or reliability issues, including issues with the nafional defined populafion coverage, issues with safisfying (Down load Excel fi |e)
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is too low to esfimate exceeds certain e
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by average science score. Education systems that are not countries are designated by the appended three-letter :

ieaona shtovaion o hk coiry Bt partcpants v oo ih T 2 Pk oD ot S Syols wih a BT alr * See Technical Notes
their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education systems

(8 years of formal schooling). The TIMSS scale centerpoint is set at 500 and represents the mean of the overall achievement distribution in 1995. The

standard deviation of the scale is set to 100. The TIMSS scale is the same in each administration (0 to 1,000 points); thus, a value of 500 in 2019 equals 500 o Visitthe IEATIM SS 2019 website

in 1995. Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019,

e Read the International TIMSS 2019 Report

How large is the score gap between top and bottom performers in mathematics in the
United States and other education systems?

GRADE 4

In the United States, the score gap between top- and bottom-performing 4th-graders on the TIMSS science
scale in 2019 was 214 points, which was larger than the gap in 37 education systems and smaller than that in
15 education systems. This gap is measured by the difference between the scores of students at the 90th and
10th percentiles of the distribution and can be one indication of equity within an education system.

e Score gaps between the top- and bottom-performing 4th-graders (those at the 90th and 10th percentiles on the TIMSS science
scale) ranged from 151 points in Croatia to 347 points in South Africa; the U.S. score gap was 214 points.

e The scores for top-performing 4th-graders (those at the 90th percentile on the TIMSS science scale) ranged from 418 points in
the Philippines to 687 points in Singapore; for U.S. 4th-graders, the 90th percentile score was 641 points.

e The scores for bottom-performing 4th graders (those at the 10th percentile on the TIMSS science scale) ranged from 93 in the
Philippines to 514 points in Moscow City-RUS; for U.S. 4th-graders, the 10th percentile score was 426.

See grade 4 figure on the next page.
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Figure S2a. Average scores and 10th and 90th percentile scores of 4th-grade students on the TIMSS science scale and percentile score
gaps, by education system: 2019
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* p <_05. Significantly different from the U.S. 90th-10th percentile score gap at the .05 level of statistical significance.

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here. (https:/nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: In addition to average scores, this figure shows the scores for the (a) 10th percentile—the bottom 10 percent of students; and (b 80th percentile—the
top 10 percent of students. The percentile ranges are specific to each education system’s distribution of scores, enabling users to compare scores across
education systems. Education systems are ordered by 90th-10th percentile score gap. Education systems that are not countries are designated by the
appended three letter intenational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education
systems with a *(5)" after their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than
other education systems (4 years of formal schooling). Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation
of 100. Although rounded numbers are displayed, data shown are based on unrounded estimates.

SOURGE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019

See grade 8 findings for this question on the next page.

https://nces.ed.gov/timss/results19/index.asp
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For the Accessible version of this table/figure,
please see the corresponding data table
(Download Excel file)
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Visit the [IEA TIMSS 2019 website
Read the International TIMSS 2019 Report
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GRADE 8
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In the United States, the score gap between top- and bottom-performing 8th-graders on the TIMSS science
scale was 254 points in 2019, which was larger than the gap in 24 education systems and lower than the gap in
4 education systems. This gap is measured by the difference between the scores of students at the 90th and
10th percentiles of the distribution and can be one indication of equity within an education system.

e Score gaps between top- and bottom-performing 8th-graders (those at the 90th and 10th percentiles on the TIMSS science
scale) ranged from 175 points in Moscow City-RUS to 359 points in Abu Dhabi-UAE. The U.S. score gap was 254 points.

e The scores for top-performing 8th-graders (those at the 90th percentile on the TIMSS science scale) ranged from 503 points in
Morocco to 708 points in Singapore; for U.S. 8th-graders, the 90th percentile score was 642 points.

e The scores for bottom-performing 8th-graders (those at the 10th percentile on the TIMSS science scale) ranged from 236
points in Abu Dhabi-UAE to 485 points in Singapore; for U.S. 8th-graders, the 10th percentile score was 388.

Figure S2b. Average scores and 10th and 90th percentile scores of 8th-grade students on the TIMSS science scale and percentile score
gaps, by education system: 2019

@ Move the slider o switch view to snow scores Scores

10th percentie Average score 90t percentile
A

v

0
Education system

Moscow City-RUS
Quebec-CAN"
Portugal

Japan

italy

Russian Federation
Lithuania

France

Chile
Ontario-CAN
Chinese Taipei
Hungary

Ireland

Georgia'

Korea, Repubiic of
Cyprus

Morocco

Finland
Kazakhtan'
Singapore’
Australia

Iran, Islamic Repubiic of
Norway (9)'
Saudi Arabia’
Romania
England-GBR
New Zealand'
sweden'

Hong Kong-CHN'
Israel’

Malaysia

Jordan

Gauteng-ZAF (9)
Kuwait

Dubai-UAE"

South Africa (9)'
Banrain

Qatar

Oman

Lebanon

Egypt'

Western Cape-ZAF (9)
United Arab Emirates
Abu Dhabi-UAE

Score

10th percentie Average score 90th percentile
A

¥

*p < 05 Significantly different from the U S_ 90th-10th percentile score gap at the 05 level of statistical significance.

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is too low to esfimate exceeds certain
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: In addition to average scores, this figure shows the scores for the () 10th percentile—the bottom 10 percent of students; and (b) 90th percentile—the
top 10 percent of students. The percentile ranges are specific to each education system’s distribution of scores, enabling users to compare scores across
education systems. Education systems are ordered by 90th-10th percentile score gap. Education systems that are not countries are designated by the
appended three-letter intenational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education
systems with a “(9)" after their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than
other education systems (8 years of formal schooling). Scores are reported on a scale from 0 o 1,000, with a TIMSS centerpoint of 500 and standard
deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
2019.
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What levels of science achievement have U.S. students and their international peers
reached?

GRADE 4

To provide a concrete interpretation of TIMSS scale scores, TIMSS defines four levels of student achievement, referred to
as international benchmarks (https://nces.ed.gov/timss/results19/doc/grade4-science-definitions.pdf): Advanced (625),
High (550), Intermediate (475), and Low (400). Each successive point, or benchmark, is associated with specific types of
knowledge and skills that students successfully demonstrate at each level. Thus, TIMSS international benchmarks
provide a way to understand how student proficiency varies at different points on the scale. This report focuses on the
cumulative percentages of students at or above each benchmark, as shown in the table below. In the figure, the
cumulative percentage at or above a given benchmark is represented by the full length of the bar to that benchmark and
is, thus, inclusive of any higher levels. Students who did not reach the Low level are indicated as “Below Low” and
indicated by the white segments.

In the United States in 2019, the percentage of 4th-graders at or above each of the international benchmarks in
science (Advanced, High, Intermediate, and Low) was higher than the respective international median at each
benchmark.

e In 2019, 15 percent of U.S. 4th-graders were at or above the Advanced international benchmark in science, which was higher
than in 54 of the 63 other education systems and lower than in 5 education systems. In the 5 education systems where
proportionately more 4th-graders reached the Advanced benchmark than in the United States, the percentages ranged from
17 percent in Japan to 38 percent in Singapore.

o Ninety-four percent of U.S. 4th-graders were at or above the Low international benchmark in science, which was higher than in
27 education systems and lower than in 20 education systems. In the 20 educations systems where proportionately more 4th-
graders reached at least the Low benchmark than in the United States, the percentages ranged from 95 percent in Canada to
nearly 100 percent in Moscow City-RUS.

See grade 4 figure on the next page.
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Figure S3a. Percentages of 4th-grade students reaching the TIMSS intemational benchmarks in science, by education system: 2019

@ Hover over the table labels 1o view the definitions for each benchmark.
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Il Interpret data with caution. Estimate is unstable because the standard emor represents more than 50 percent of the estimate.

* p < 05. Significantly different from the U_S. percentage at the same benchmark level at the _05 level of statistical significance

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with safisfying
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here (https:/nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by the percentage of students reaching the Advanced international benchmark in science. Education systems that are
not countries are designated by the appended three-letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and
pink shading. For education systems with a *(5)" after their name, 5 indicates the years of formal schooling; these education systems chose to administer
TIMSS at a different grade than other education systems (4 years of formal schooling). The intemational median represents all participating TIMSS education
systems, except the benchmarking participants. Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019

See grade 8 findings for this question on the next page.
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GRADE 8
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To provide a concrete interpretation of TIMSS scale scores, TIMSS defines four levels of student achievement, referred

to as international benchmarks (https://nces.ed.gov/timss/results19/doc/grade8-math-definitions.pdf): Advanced (625),
High (550), Intermediate (475), and Low (400). Each successive point, or benchmark, is associated with specific types of
knowledge and skills that students successfully demonstrate at each level. Thus, TIMSS international benchmarks provide
a way to understand how student proficiency varies at different points on the scale. This report focuses on the cumulative
percentages of students at or above each benchmark, as shown in the table below. In the figure, the cumulative
percentage at or above a given benchmark is represented by the full length of the bar to that benchmark and is, thus,
inclusive of any higher levels. Students who did not reach the Low level are indicated as “Below Low” and indicated by the

white segments.

In the United States, the percentage of 8th-graders at or above each of the international benchmarks in
science (Advanced, High, Intermediate, and Low) was higher than the respective international median at or

above each benchmark in 2019.

e The percentage of 8th-graders who were at or above the Advanced international benchmark in science in the United States
(15 percent) was higher than in 32 of the 45 other education systems and lower than in 6 education systems. In the education
systems where proportionately more 8th-graders reached the Advanced benchmark than in the United States, the percentages

ranged from 20 percent in Moscow City-RUS to 48 percent in Singapore.

o Eighty-eight percent of U.S. 8th-graders were at or above the Low international benchmark in science, which was higher than
in 21 education systems and lower than in 14 education systems. In the 14 education systems where proportionately more
8th-graders reached at least the Low benchmark than in the United States, percentages ranged from 92 percent in Australia

and Ireland to 99 percent in Japan and Moscow City-RUS.

Figure S3b. Percentages of 8th-grade students reaching the TIMSS international benchmarks in science, by education system: 2019

@ Hover over the table labels 1o view the definitions for each benchmark.
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* p < 05. Significantly different from the U.S. percentage at the same benchmark level at the .05 level of statistical significance.
1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with safisfying
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is too low fo estimate exceeds certain
thresholds. Details can be found here_ (https://nces.ed.gov/ timss/results19/index.asp#/issues)
NOTE: Education systems are ordered by the percentage of students reaching the Advanced international benchmark in science. Education systems that are
not countries are designated by the appended three-letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and
pink shading. For education systems with a *(9)" after their name, 9 indicates the years of formal schooling; these education systems chose to administer
TIMSS at a different grade than other educafion systems (8 years of formal schooling). The intemational median represents all participating TIMSS education
systems, except the benchmarking parficipants. Although rounded numbers are displayed, data shown are based on unrounded estimates.
‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019
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Trends in Student Achievement—Mathematics

How has mathematics achievement changed over time in the United States and other
education systems?

GRADE 4

U.S. 4th-graders’ average mathematics score was 17 points higher in 2019 than in 1995 (when TIMSS was first
administered) but was not significantly different from the score in 2015.

o Among the 18 education systems that participated in both the 1995 and 2019 administrations of TIMSS, 14 education systems
(including the United States) saw increases in average 4th-grade mathematics scores over the time period while 2 education
systems saw decreases. The U.S. average score increased from 518 points in 1995 to 535 points in 2019.

e Between 1995 and 2019, increases in average 4th-grade mathematics scores ranged from 9 points in Austria to 83 points in
Portugal, compared with 17 points in the United States.

e Among the 49 education systems that participated in both the 2015 and 2019 administrations of TIMSS, 16 education systems
saw increases in average 4th-grade mathematics scores over the time period, while 8 education systems saw decreases. The
U.S. average score in 2015 (539) was not significantly different from the score in 2019 (535).

e Between 2015 and 2019, increases in 4th-graders’ average mathematics scores ranged from 7 points in Croatia to 33 points in
Dubai-UAE. Decreases in average scores ranged from 8 points in the Republic of Korea to 18 points in Chile.

Figure M4a. Average scores and changes in average scores of 4th-grade students on the TIMSS mathematics scale, by education
system: 1995, 2015, and 2019
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NOTE: Educatiol te rdered by 2019 ithemati > Educati te that t trie: designated by the ed H

lucation systems are ordered by average mathematics score. Education systems that are not countries are designated by the append ° See TeChnlCaI NOteS

three-letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a
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See alternate view of the figure for comparisons of 1995 and 2019
on the next page.
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Figure M4a. Average scores and changes in average scores of 4th-grade students on the TIMSS mathematics scale, by education
system: 1995, 2015, and 2019
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‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Interational Mathematics and Science Study (TIMSS), .
1995, 2015, 2019 e Read the International TIMSS 2019 Report

See comparisons of 2015 and 2019 below.

Figure M4a_ Average scores and changes in average scores of 4th-grade students on the TIMSS mathematics scale, by education
system: 1995, 2015, and 2019
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FOR MORE INFORMATION

e For the Accessible version of this table/figure,
please see the corresponding data table

(Download Excel file)

e See Technical Notes

* p < 05 Significantly different from the 2019 average score

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by 2019 average mathematics score. Education systems that are not countries are designated by the appended
three-letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a
“(5)" after their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education
systems (4 years of formal schooling). The dotted lines indicate the threshold score for the TIMSS international benchmarks. Scores are reported on a scale
of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on
unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 2015, 2019.

e Visit the IEA TIMSS 2019 website
e Read the International TIMSS 2019 Report

See alternate view of the figure for comparisons of
2015 and 2019 on the next page.
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Figure M4a. Average scores and changes in average scores of 4th-grade students on the TIMSS mathematics scale, by education
system: 1995, 2015, and 2019

%) Use buttons 10 select years of comparison. Hover over the benchmark labels o view the
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FOR MORE INFORMATION

— For the Accessible version of this table/figure,
1Interpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent) p|ease see the Corresponding data tab|e

1l Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate.
* p < 05. Change in average scores within the education system is significant at the .05 level of statistical significance. (DOWn load Excel fi |e)
1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with safisfying
sampling guidelines, and/or concems about estimation because the: percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by 2019 average mathematics score. Education systems that are not countries are designated by the appended
three-letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a
“(5)" after their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education
systems (4 years of formal schooling). Scores are reported on a scale of O to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although
rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
1995, 2015, 2019

See Technical Notes

Visit the [IEA TIMSS 2019 website

Read the International TIMSS 2019 Report

GRADE 8
U.S. 8th-graders’ average mathematics score in 2019 was 23 points higher than in 1995 but was not
significantly different from the score in 2015.

o Among the 20 education systems that participated in both the 1995 and 2019 administrations of TIMSS, 10 education systems
(including the United States) saw increases in average 8th-grade mathematics scores over the time period while 4 education
systems saw decreases. The U.S. average score increased from 492 points in 1995 to 515 points in 2019.

e Between 1995 and 2019, increases in average 8th-grade mathematics scores ranged from 13 points in Japan to 49 points in
Portugal and Lithuania, compared with 23 points in the United States.

o Among the 37 education systems that participated in both the 2015 and 2019 administrations of TIMSS, 14 education systems
saw increases in average 8th-grade mathematics scores over the time period, while 4 education systems saw decreases. The
U.S. average score in 2015 (518) was not significantly different from the score in 2019 (515).

e Between 2015 and 2019, increases in 8th-graders’ average mathematics scores ranged from 8 points in Japan and Oman to
38 points in Turkey. Decreases in average scores ranged from 9 points in Norway to 16 points in Hong Kong-CHN.

See comparisons of 1995 and 2019 on the next page.
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Figure M4b. Average scores and changes in average scores of 8th-grade students on the TIMSS mathematics scale, by education
system: 1995, 2015, and 2019

%) Use buttons to select years of comparison. Hover over the benchmark labels to view the
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e oo e For the Accessible version of this table/figure,

please see the corresponding data table
* p < 05. Significantly different from the 2019 average score.

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying (Down load Excel f| |e)
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is too low to estimate exceeds certain -_—
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by 2019 average mathematics score. Education systems that are not countries are designated by the appended H

three letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a e See M

“(9)" after their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education

systems (8 years of formal schooling). The dotted lines indicate the threshold score for the TIMSS intemational benchmarks. Scores are reported on a scale - .

of 010 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on o Visit the IEA TIMSS 2019 website

unrounded estimates. -

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemnational Mathematics and Science Study (TIMSS),

TR ¢ Read the International TIMSS 2019 Report

Figure M4b. Average scores and changes in average scores of 8th-grade students on the TIMSS mathematics scale, by education

system: 1995, 2015, and 2019
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& cefinitions for each benchmark. Move the slider to switch between scores and differences. Differences @

1995 and 2018 2015 and 2019

[ Difference between average scores

Score

Education system ©

Singapore'

Korea, Republic of
Japan

Hong Kong-CHN'*
Russian Federation '
Quebec-CANT
Ontario-CAN

Irefand

Lithuania’
Australia '

England-GBR '
Sweden'

Cyprus

Fortugal

France

New Zealand

omania

Iran, Isiamic Republic of

FOR MORE INFORMATION

@ 2019
e For the Accessible version of this table/figure,
Interpret data wlfh caution Esnrnaie is unstable due to high coefficient of variation (>30 percent and <50 percent). p | ease see the corres pond lng d ata ta b | e
Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate.
*p < 05. Change in average scores within the education system is significant at the 05 level of statistical significance. (DOWn |Oa d E XCG' fl |e)

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues) S T h H I N t
NOTE: Education systems are ordered by 2019 average mathematics score. Education systems that are not countries are designated by the appended ee lechnical Notes
three-letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a
“(9)" after their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education
systems (8 years of formal schooling). Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although
rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 2015, 2019.

Visit the [IEA TIMSS 2019 website

Read the International TIMSS 2019 Report

See comparisons of 2015 and 2019 on the next page.
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Figure M4b_ Average scores and changes in average scores of 8th-grade students on the TIMSS mathematics scale, by education
system: 1995, 2015, and 2019
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FOR MORE INFORMATION

o e For the Accessible version of this table/figure,
please see the corresponding data table

= p < 05. Significantly different from the 2019 average score .
1 Education system had coverage, sampling, or reliabilty issues, including issues with the national defined population coverage, issues with satisfying ( Down |oad Excel f| |e)
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain

thresholds. Details can be found here. (https:/nces.ed.qgov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by 2019 average mathematics score. Education systems that are not countries are designated by the appended ° i

three-letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a See M

“(9)" after their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education

systems (8 years of formal schooling). The dotted lines indicate the threshold score for the TIMSS international benchmarks. Scores are reported on a scale . .
of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on e Visit the IEATI MSS 2019 website
unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intenational Mathematics and Science Study (TIMSS),

1695, 2015, 2019 e Read the International TIMSS 2019 Report

Figure M4b_ Average scores and changes in average scores of 8th-grade students on the TIMSS mathematics scale, by education
system: 1995, 2015, and 2019
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e For the Accessible version of this table/figure,
e o please see the corresponding data table
# Rounds to zer0 (Download Excel file)

Interpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent).
Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate. .
e 8 E A oy e T Py B e o e e e Yo e e See Technical Notes
1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain .. .
thresholds. Details can be found here (https://nces.ed.gov/ timss/results19/index.asp#/issues) e Visit the IEATIMSS 2019 website
NOTE: Education systems are ordered by 2019 average mathematics score. Education systems that are not countries are designated by the appended
three-letter interational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a

*(9)" after their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a difierent grade than other education e Read the International TIMSS 2019 Report

systems (8 years of formal schooling). Scores are reported on 2 scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although
rounded numbers are displayed, data shown are based on unrounded estimates.

SQURGE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Infernational Mathematics and Science Study (TIMSS),
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Are U.S. students making progress in mathematics at selected percentiles?
GRADE 4

Compared to the first administration of TIMSS in 1995, U.S. 4th-graders’ mathematics scores increased
across all levels of ability, with higher scores in 2019 than in 1995 at the 10th, 25th, 75th, and 90th percentiles.
However, scores were lower in 2019 than in 2011 at the lower end of the distribution.

e U.S. 4th-graders’ scores at the higher end of the mathematics distribution (i.e., the 75th and 90th percentiles) were higher in
2019 than in 1995, 2003, and 2007, although they were not significantly different from 2011 or 2015.

o Despite long-term increases between 1995 and 2019, U.S. 4th-graders’ 10th and 25th percentile scores in mathematics were
lower in 2019 than in 2011. The 2019 score at the 10th percentile was also lower than in 2015.

e Looking at the gap between the scores of U.S. 4th-graders at the 90th and 10th percentiles of the TIMSS mathematics scale,
there was no significant change between the 2019 score gap (219 points) and the 1995 score gap (210 points). However, the
2019 score gap was larger than those in 2003, 2007, and 2011 (198, 195, and 195 points, respectively).

Figure M5a. Trends in average scores and selected percentile scores of U_S._ 4th-grade students on the TIMSS mathematics scale:
Selected years, 1995-2019
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e For the Accessible version of this table/figure,
please see the corresponding data table
(Download Excel file)

* p < 05_ Significantly different from the 2019 score at the 05 level of stafistical significance.

NOTE: In addition o average scores, this figure shows the scores for the: () 10th percentile—the bottom 10 percent of students; (b) 25th percentile—the .

bottom 25 percent of students; (c) 75th percentile—the top 25 percent of students; and (d) 90th percentile—the top 10 percent of students. TIMSS was not e See Technical Notes
administered at the fourth grade in 1999. In 2003, 2007, 2015, and 2018, the United States met guidelines for sample participation rates only after -
replacement schools were included. In 2007, 2011, 2015, and 2019, the United States’ National Defined Population covered 90 to 95 percent of the National
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‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 2003, 2007, 2011, 2015, 2019.

e Read the International TIMSS 2019 Report

Figure M5a. Trends in average scores and selected percentile scores of U_S_ 4th-grade students on the TIMSS mathematics scale:
Selected years, 1995-2019
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218)) score gape e For the Accessible version of this table/figure,
e please see the corresponding data table
(Download Excel file)

* p < 05 Significantly different from the 2019 estimate at the .05 level of statistical significance.

NOTE: In addition o average scores, this figure shows the scores for the: (a) 10th percentile—the bottom 10 percent of students; and (b) 90th percentile— .

the top 10 percent of students. The yellow circles indicate the score gap between the 90th and 10th percentiles. TIMSS was not administered at the fourth e See Technical Notes
grade in 1999. In 2003, 2007, 2015, and 2019, the United States met guidelines for sample participation rates only after replacement schools were included. -
102007, 2011, 2015, and 2019, the United States’ National Defined Population covered 90 to 95 percent of the National Target Population. Scores are

Leap;r‘;e:nu:nz:“sl‘c:[:ee‘;feg':;;‘g:?, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are ° Vis it th e I EA TI M S S 201 9 We bSite

SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 2003, 2007, 2011, 2015, 2019.

e Read the International TIMSS 2019 Report

See grade 8 findings for this question on the next page.
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GRADE 8

https://nces.ed.gov/timss/results19/index.asp

U.S. 8th-graders’ mathematics scores increased for top performers, with higher scores in 2019 than in all prior
administrations of TIMSS for students at the 90th percentile. However, at the 10th percentile, 2019 scores

decreased from 2007, 2011, and 2015.

e U.S. 8th-graders’ score at the high end of the mathematics distribution (i.e., the 90th percentile) was higher in 2019 than in all
prior administrations of TIMSS, by up to 47 points (in 1995). The score of students at the 75th percentile was also higher in

2019 than in all prior administrations except 2015.

¢ Although not statistically different from the scores in the first three administrations of TIMSS, U.S. 8th-graders’ 10th percentile
score in mathematics in 2019 was lower than the scores in 2007, 2011, and 2015, by up to 24 points (in 2011).

e The score gap between U.S. 8th-graders at the 90th and 10th percentiles of the TIMSS mathematics scale was larger in 2019

than in all prior administrations of TIMSS, by up to 59 points (in 2011).

Figure M5b. Trends in average scores and selected percentile scores of U.S. 8th-grade students on the TIMSS mathematics scale:
Selected years, 1995-2019
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bottom 25 percent of students; (c) 75th percentile—the top 25 percent of students; and (d) 90th percentile—the top 10 percent of students. It also shows the
90th-10th percentile score gaps. In 1995, 2007, 2015, and 2019, the United States met guidelines for sample participation rates only after replacement
schools were included. The United States nearly satisfied guidelines for sample participation rates after replacement schools were included in 2003. In 2007
and 2011, the United States’ National Defined Population covered 90 o 95 percent of the National Target Population. Scores are reported on a scale of 0 to
1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded
eslimates.

SOURCE: Interational Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 1999, 2003, 2007, 2011, 2015, 2019

Figure M5b. Trends in average scores and selected percentile scores of U_S_ 8th-grade students on the TIMSS mathematics scale:
Selected years, 19952019

Click on the average score or percentile [abels to view scores. Move the slider to switch between

sCores and score gaps. Score gaps [ ]

642
90th percentile

385
10th percentile

256 | Score gaps

2019

* p < 05 Significantly different from the 2019 estimate at the .05 level of statistical significance.

NOTE: In addition o average scores, this table shows the scores for the: (a) 10th percentile—the bottom 10 percent of students; (b) 25th percentle—the
bottom 25 percent of students; (c) 75th percentile—the top 25 percent of students; and (d) S0th percentile—the top 10 percent of students. It also shows the
90th-10th percentile score gaps. In 1995, 2007, 2015, and 2019, the United States met guidelines for sample participation rates only after repiacement
schools were included. The United States nearly satisfied guidelines for sample participation rates after replacement schools were included in 2003. In 2007
and 2011, the United States National Defined Population covered 90 o 95 percent of the National Target Population. Scores are reported on a scale of 0to
1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded
estimates.

SOURGE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 1999, 2003, 2007, 2011, 2015, 2019
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Have levels of U.S. students’ mathematics achievement changed over time?

GRADE 4

To provide a concrete interpretation of TIMSS scale scores, TIMSS defines four levels of student achievement, referred to
as international benchmarks (https://nces.ed.gov/timss/results19/doc/grade4-math-definitions.pdf): Advanced (625), High

(550), Intermediate (475), and Low (400). Each successive point, or benchmark, is associated with specific types of
knowledge and skills that students successfully demonstrate at each level. Thus, TIMSS international benchmarks provide
a way to understand how student proficiency varies at different points on the scale. This report focuses on the cumulative

percentages of students at or above each benchmark.

Compared to the two earliest administrations of 4th-grade TIMSS (in 1995 and 2003), higher percentages of
U.S. students were at or above the Advanced, High, and Intermediate international benchmarks in mathematics
in 2019. The percentage of students at or above the Low international benchmark in 2019 was statistically
unchanged from 1995 and 2003, although it decreased from the three most recent administrations (2007, 2011,

and 2015).

e The percentages of U.S. 4th-graders at or above the Advanced and High international benchmarks in mathematics followed
similar patterns over time. In 2019, about 14 percent of U.S. 4th-graders were at or above the Advanced benchmark and
46 percent were at or above the High benchmark, both of which were higher than the percentages in 1995, 2003, and 2007

and not significantly different from those in 2011 and 2015.

e The percentage of U.S. 4th-graders who were at or above the Low international benchmark in mathematics in 2019
(93 percent) declined from recent years: 2007, 2011, and 2015 (from 95, 96, and 95 percent, respectively).

Figure M6a. Trends in percentages of U.S. 4th-grade students reaching the TIMSS international benchmarks in mathematics: Selected
years, 1995-2019

g]@ Glick on benchmark label to view scores. Hover over the benchmark labels to view the definitions for each benchmark.

Show all labels | Hide all labels
Percent

100
Low benchmark

Intermediate benchmark

High benchmark

% p < 05. Significantly different from the 2019 percentage at the same benchmark level at the .05 level of statistical significance.
NOTE: TIMSS was not administered at the fourth grade in 1999. In 2003, 2007, 2015, and 2018, the United States met guidelines for sample participation
rates only after replacement schools were included. In 2007, 2011, 2015, and 2019, the United States’ National Defined Population covered 90 to 95 percent
of the National Target Population. Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 2003, 2007, 2011, 2015, 2019

See grade 8 findings for this question on the next page.
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GRADE 8
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To provide a concrete interpretation of TIMSS scale scores, TIMSS defines four levels of student achievement, referred
to as international benchmarks (https://nces.ed.gov/timss/results19/doc/grade8-math-definitions.pdf): Advanced (625),

High (550), Intermediate (475), and Low (400). Each successive point, or benchmark, is associated with specific types of
knowledge and skills that students successfully demonstrate at each level. Thus, TIMSS international benchmarks provide
a way to understand how student proficiency varies at different points on the scale. This report focuses on the cumulative

percentages of students at or above each benchmark.

Compared to most prior administrations of TIMSS, higher percentages of U.S. 8th-graders were at or above the
Advanced and High international benchmarks in mathematics in 2019. However, the percentage at or above
the Low international benchmark in 2019 decreased from the three most recent administrations (2007, 2011,

and 2015).

e In 2019, the percentage of U.S. 8th-graders at or above the Advanced international benchmark in mathematics (14 percent)
was higher than in 1995 (4 percent) and in all other administrations of TIMSS (6 to 10 percent). Similarly, the percentage at or
above the High international benchmark (38 percent) was higher than in all years except 2015.

e The percentage of U.S. 8th-graders at or above the Low international benchmark in mathematics in 2019 (87 percent) declined
from the percentages in 2007, 2011, and 2015 (92, 92, and 91 percent, respectively).

Figure M6b. Trends in percentages of U_S_ 8th-grade students reaching the TIMSS intemational benchmarks in mathematics: Selected
years, 1995-2019

g]@ Click on benchmark label 1o view scores. Hover over the benchmark Iabels to view the definitions for each benchmark.

Show all labels | Hide all labels
Percent

100 w0 o2t o2* ot
86 87 87
Low benchmark
80
67 68 b 56
84
& 62 Intermediate benchmark
60 7
237 38
40 7
High benchmark
0% 25 21* 0% High benchmark
26%
20 7 " 14
Advanced benchmark

* p < 05. Significantly different from the 2019 percentage at the same benchmark level at the .05 level of statistical significance.

NOTE: In 1995, 2007, 2015, and 2019, the United States met guidelines for sample participation rates only after replacement schools were included. The
United States nearly satisfied guidelines for sample participation rates after replacement schools were included in 2003. In 2007 and 2011, the United States’
National Defined Population covered 90 to 95 percent of the National Target Population. Aithough rounded numbers are displayed, data shown are based on
unrounded estimates.

SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
1995, 1999, 2003, 2007, 2011, 2015, 2019.
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Trends in Student Achievement—Science

How has science achievement changed over time in the United States and other education
systems?

GRADE 4

U.S. 4th-graders’ average science score in 2019 was not significantly different from their score in 1995 (when
TIMSS was first administered) but was 7 points lower than in 2015.

o Among the 18 education systems that participated in both the 1995 and 2019 administrations of TIMSS, 11 education systems
saw increases in average 4th-grade science scores over the time period while 2 education systems saw decreases. The U.S.
average scores in 1995 (542) and 2019 (539) were not significantly different.

e Between 1995 and 2019, increases in average 4th-grade science scores ranged from 8 points in Japan to 71 points in
Singapore.

e Among the 48 education systems that participated in both the 2015 and 2019 administrations of TIMSS, 11 education systems
saw increases in average 4th-grade science scores over the time period, while 10 education systems (including the United
States) saw decreases. The U.S. average score decreased from 546 points in 2015 to 539 points in 2019.

e Between 2015 and 2019, increases in 4th-graders’ average science scores ranged from 9 points in Australia to 55 points
in Kuwait. Decreases in average scores ranged from 7 points in Spain, the United States, and Japan to 25 points in Hong
Kong-CHN.

Figure S4a_Average scores and changes in average scores of 4th-grade students on the TIMSS science scale, by education system:
1995, 2015, and 2019

5) Use buttons 1o select years of comparison. Hover over the benchmark labels to view the
HZ definitions for each benchmark. Move the siider to switch between scores and differences. Scores @
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e For the Accessible version of this table/figure,
*p<.05. Signiicanty different rom the 2019 average score please see the corresponding data table

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concems about estimation because the pereentage of students whose performance is too low to estimate exceeds certain (Down Ioad E Xcel f | |e)
thresholds. Details can be found here (https://nces.ed.gov/ timss/results19/index.asp#/issues) -_—
NOTE: Education systems are ordered by 2019 average science score. Education systems that are not countries are designated by the appended three-
letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a *(5)" :

e See Technical Notes

after their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education
systems (4 years of formal schooling). Trend data for 2015-2019 are not available for South Africa because it did not participate in the 2015 assessment in
science (although it did participate in the 2015 assessment in mathematics). The dotted lines indicate the threshold score for the TIMSS international

benchmarks. Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are o Visit the IEA TIMSS 2019 website
displayed, data shown are based on unrounded estimates. e —

‘SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),

1995, 2015, 2019, e Read the International TIMSS 2019 Report

See alternate view of this figure with long-term differences on the
next page.
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Figure S4a. Average scores and changes in average scores of 4th-grade students on the TIMSS science scale, by education system:
1995, 2015, and 2019

) Use buttons to select years of comparison. Hover over the benchmark labels to view the
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Hinterpret data with caution. Estimate is unstable due to high coefficient of variation (30 percent and <50 percent).
Interpret data with caution. Esfimate is unstable because the standard error represents more than 50 percent of the estimate
* p < .05. Change in average scores within the education system is significant at the .05 level of stafistical significance.

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with safisfying
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by 2019 average science score. Education systems that are not countries are designated by the appended three-

temational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a *(5)°
after their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education
systems (4 years of formal schooling). Trend data for 20152019 are not available for South Africa because it did not participate in the 2015 assessment in
science (although it did participate in the 2015 assessment in mathematics). Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500
and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded estimates_
‘SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 2015, 2019,

See comparisons of 2015 and 2019 below.

Figure S4a_ Average scores and changes in average scores of 4th-grade students on the TIMSS science scale, by education system:
1995, 2015, and 2019
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*p < 05. Significantly different from the 2019 average score:

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying

sampling guidelines, and/or concems about estimation because the percentage of students whose performance is oo low to estimate exceeds certain

thresholds. Details can be found here (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by 2019 average science score. Education systems that are not countries are designated by the appended three-

letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a “(5)"

after their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education

systems (4 years of formal schooling). Trend data for 20152019 are not available for South Africa because it did not participate in the 2015 assessment in

science (although it did participate in the 2015 assessment in mathematics). The dotted lines indicate the threshold score for the TIMSS intemnational

benchmarks. Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are
played, data shown are based on unrounded estimates.

‘SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),

1995, 2015, 2019.
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Figure S4a. Average scores and changes in average scores of 4th-grade students on the TIMSS science scale, by education system:
1995, 2015, and 2019
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FOR MORE INFORMATION

#Rounds to zero. o For the Accessible version of this table/figure,

interpret data with caution. Estimate is unstable due to high coefficient of variation (=30 percent and <50 percent). .
1 Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate. please see the corresponding data table
*p< 05 Change in average scores within the education system is significant at the 05 level of statistical significance. X

1 Education system had coverage, sampling, or reliabilty issues, including issues with the national defined population coverage, issues with satisfying (Down load Excel fi Ie)

sampling quidelines, and/or concems about estimation because the percentage of students whose performance is too low o estimate exceeds certain

thresholds. Details can be found here. (https:/nces.ed.qgov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by 2019 average science score. Education systems that are not countries are designated by the appended three- e See Technical Notes

letter intemational abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a *(5)” —_—

after their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a difierent grade than other education

systems (4 years of formal schooling). Trend data for 2015-2019 are not available for South Africa because it did not participate in the 2015 assessment in el H
science (although it did participate in the 2015 assessment in mathematics). Scores are reported on a scale of O to 1,000, with a TIMSS centerpoint of 500 o Visit the IEA TIMSS 2019 website

and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded estimates_
‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemnational Mathematics and Science Study (TIMSS),

1995, 2015, 2019, e Read the International TIMSS 2019 Report

GRADE 8

U.S. 8th-graders’ average science score in 2019 was not significantly different from their average score in
1995, when TIMSS was first administered, or, more recently, from their average score in 2015.

o Among the 20 education systems that participated in both the 1995 and 2019 administrations of TIMSS, 10 saw increases in
average 8th-grade science scores between the two years, while 4 saw decreases. The U.S. average scores in 1995 (513) and
2019 (522) were not significantly different.

e From 1995 to 2019, increases in average 8th-grade science scores ranged from 15 points in Japan, the Republic of Korea,
and Australia to 70 points in Lithuania. Decreases ranged from 12 points in New Zealand to 31 points in Sweden.

o Among the 37 education systems that participated in both the 2015 and 2019 administrations of TIMSS, 12 education systems
saw increases in average 8th-grade science scores between the 2 years, while 6 education systems saw decreases. The U.S.
average score in 2015 (530) was not significantly different from the average score in 2019 (522).

e Between 2015 and 2019, increases in 8th-graders’ average science scores ranged from 8 points in Chile to 35 points in Saudi
Arabia. Decreases in average scores ranged from 13 points in Norway to 42 points in Hong Kong-CHN.

See comparisons of 1995 and 2019 on the next page.
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Figure S4b. Average scores and changes in average scores of 8th-grade students on the TIMSS science scale, by education system:
1995, 2015, and 2019
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e For the Accessible version of this table/figure,
please see the corresponding data table
* p < 05. Significantly different from the 2019 average score (Download Excel f||e)

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concems about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here. (https:/nces.ed.gov/ timss/results19/index.asp#lissues) H
. : ’ . o See Technical Notes
NOTE: Education systems are ordered by 2019 average science score. Education systems that are not countries are designated by the appended three- _— e vy
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Figure S4b_ Average scores and changes in average scores of 8th-grade students on the TIMSS science scale, by education system:
1995, 2015, and 2019
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Figure S4b_ Average scores and changes in average scores of 8th-grade students on the TIMSS science scale, by education system:
1995, 2015, and 2019

%) Use buttons 1o select years of comparison. Hover over the benchmark Iabels to view the
A2 definitions for each benchmark. Move the slider to switch between scores and differences. Differences ®

1995 and 2019 2015 and 2019

[ Difference between average scores

Score

Education system

‘Singapore '
Chinese Teipsi
Japan

Korea, Republic of
Dubal-UAE"
Russian Federation'
Quebec-CAN'
Lithuania
Hungary

Austraiia

Ireland

United States '
Ontario-CAN
Sweden
England-GER
Turkey

Israel"

Hong Kong-CHN'!
tay !

New Zealand'
Norway (9)"
Bahrain

Qatar
United Arab Emirates
Chile
Malaysia
Oman
Jordan
Iran, Isiamic Republic of
Georgia'
Kuwait
Saudi Arabia’
Abu Dhab-UAE
Morocco
Egypt’
Lebanon
South Africa (8)

Score

® 2015 © 2018

1 Interpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent).
Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate.

* p < 05. Change in average scores within the education system is significant at the .05 level of statistical significance.

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying

sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain

thresholds. Details can be found here: (https://nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by 2019 average science score. Education systems that are not countries are designated by the appended th

letter international abbreviation for their country. Benchmarking participants are indicated with italics and pink shading. For education systems with a (9)

after their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than other education

systems (8 years of formal schooling). Scores are reported on a scale from 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100.

Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),

1995, 2015, 2019

https://nces.ed.gov/timss/results19/index.asp

FOR MORE INFORMATION

e For the Accessible version of this table/figure,
please see the corresponding data table
(Download Excel file)

e See Technical Notes
e Visit the IEA TIMSS 2019 website
e Read the International TIMSS 2019 Report

FOR MORE INFORMATION

e For the Accessible version of this table/figure,
please see the corresponding data table
(Download Excel file)

e See Technical Notes

o Visit the [EA TIMSS 2019 website

Read the International TIMSS 2019 Report
Page 34 of 56


http://54.234.162.22/timss/results19/table/FMI/timss2019_science_s4b.xlsx
https://nces.ed.gov/timss/results19/index.asp
https://nces.ed.gov/transfer.asp?sec=true&location=timssandpirls.bc.edu/timss2019/
https://nces.ed.gov/transfer.asp?location=timssandpirls.bc.edu/timss2019/international-results/
http://54.234.162.22/timss/results19/table/FMI/timss2019_science_s4b.xlsx
https://nces.ed.gov/timss/results19/index.asp
https://nces.ed.gov/transfer.asp?sec=true&location=timssandpirls.bc.edu/timss2019/
https://nces.ed.gov/transfer.asp?location=timssandpirls.bc.edu/timss2019/international-results/
https://nces.ed.gov/timss/results19/index.asp#/issues
https://nces.ed.gov/timss/results19/index.asp#/issues

https://nces.ed.gov/timss/results19/index.asp

Are U.S. students making progress in science at selected percentiles?
GRADE 4

Over time, U.S. 4th-grade science scores have decreased at both the top and bottom ends of the range of
ability. The score at the top end changed over the long term, with the U.S. 90th percentile score lower in 2019
than in 1995; the score at the bottom end changed over the shorter term, with the U.S. 10th percentile score
lower than in 2011 and 2015.

o U.S. 4th-graders’ score at the high end of the science distribution (i.e., the 90th percentile) was lower in 2019 than in 1995,
although the score did not significantly change from any of the more recent administrations of TIMSS.

e U.S. 4th-graders’ 2019 score at the low end of the science distribution (i.e., the 10th percentile) was lower than in 2011 and
2015, although it was statistically unchanged from earlier administrations of TIMSS.

o Looking at the gap between the scores of U.S. 4th-graders at the 90th and 10th percentiles of the TIMSS science scale, the
score gap in 2019 (214 points) was smaller than in 1995 (235 points) but larger than in 2011 (201 points).

Figure S5a. Trends in average scores and selected percentile scores of U.S. 4th-grade students on the TIMSS science scale: Selected
years, 19952019
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bottom 25 percent of students; (c) 75th percentile—the top 25 percent of students; and (d) 90th percentile—the top 10 percent of students. TIMSS was not -

administered at the fourth grade in 1999. In 2003, 2007, 2015, and 2019, the United States met guidelines for sample participation rates only after

replacement schools were included. In 2007, 2011, 2015, and 2019, the United States' National Defined Population covered 90 to 95 percent of the National i H
Target Population. Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers o Visit the IEA TIMSS 2019 website

are displayed, data shown are based on unrounded estimates.
SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),

1995, 2003, 2007, 2011, 2015, 2019. e Read the International TIMSS 2019 Report

Figure Sha._ Trends in average scores and selected percentile scores of U.S. 4th-grade students on the TIMSS science scale: Selected
years, 1995-2019
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*p < 05 Significantly different from the 2019 estimate at the 05 level of statistical significance.

NOTE: In addition to average scores, this figure shows the scores for the: (a) 10th percentile—the bottom 10 percent of students; and (b) 90th percentile— :
the top 10 percent of students. The yellow circles indicate the score gap between the 90th and 10th percentiles. TIMSS was not administered at the fourth e See w

grade in 1999. In 2003, 2007, 2015, and 2019, the United States met guidelines for sample participation rates only after replacement schools were included.

In 2007, 2011, 2015, and 2019, the United States' National Defined Population covered 90 to 95 percent of the National Target Population. Scores are .. .
reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are o Visit the IEA TIMSS 2019 website
based on unrounded estimates. -
‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 2003, 2007, 2011, 2015, 2019.

¢ Read the International TIMSS 2019 Report
See grade 8 findings for this question on the next page.
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GRADE 8

https://nces.ed.gov/timss/results19/index.asp

From 2015 to 2019, U.S. 8th-graders’ scores increased at the top end of the distribution (i.e., the 90th
percentile) of science achievement and decreased at the lower ends of distribution (i.e., the 10th and 25th

percentiles).

e U.S. 8th-graders’ score at the high end of the science distribution (i.e., the 90th percentile) was higher in 2019 than in all prior

administrations of TIMSS except 1999.

e U.S. 8th-graders’ score at the low end of the science distribution (i.e., the 10th percentile) was lower in 2019 than in 2015,
2011, 2007, and 2003, although it was statistically unchanged from 1995 or 1999. The 2019 score at the 25th percentile was

lower than the scores in 2003 and 2015.

e The score gap between U.S. 8th-graders at the 90th and 10th percentiles of the TIMSS science scale was larger in 2019 than
in the four prior administrations of TIMSS (2003, 2007, 2011, and 2015), by up to 45 points (in 2003 and 2011).

Figure S5b. Trends in average scores and selected percentile scores of U.S. 8th-grade students on the TIMSS science scale: Selected
years, 19952019
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* p < 05 Significantly different from the 2019 score at the .05 level of stafistical significance.
NOTE: In addition to average scores, this table shows the scores for the: (a) 10th percentile—the bottom 10 percent of students; (b) 25th percentile—the
bottom 25 percent of students; (c) 75th percentile—the top 25 percent of students; and (d) 90th percentile—the top 10 percent of students. It also shows the
90th-10th percentile score gaps. In 1995, 2007, 2015, and 2019, the United States met guidelines for sample: participation rates only after replacement
schools were included. The United States nearly satisfied guidelines for sample participation rates after replacement schools were included in 2003. In 2007
and 2011, the United States' National Defined Population covered 90 o 95 percent of the National Target Population. Scores are reported on a scale from 0
t0 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded
estimates.

SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 1999, 2003, 2007, 2011, 2015, 2019.

Figure S5b. Trends in average scores and selected percentile scores of U.S. 8th-grade students on the TIMSS science scale: Selected
years, 1995-2019
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* p < 05. Significantly different from the 2019 estimate at the 05 level of statistical significance.

NOTE: In addition to average scores, this table shows the scores for the: (a) 10th percentile—the bottom 10 percent of students; (b) 25th percentile—the
bottom 25 percent of students; (c) 75th percentile—the top 25 percent of students; and (d) 90th percentile—the top 10 percent of students. It also shows the
90th-10th percentile score gaps. In 1995, 2007, 2015, and 2019, the United States met guidelines for sample participation rates only after replacement
schools were included. The United States nearly satisfied guidelines for sample participation rates after replacement schools were included in 2003. In 2007
and 2011, the United States’ National Defined Population covered 90 to 95 percent of the National Target Population. Scores are reported on a scale from 0
to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded
estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
1995, 1999, 2003, 2007, 2011, 2015, 2019.
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Have levels of U.S. students’ science achievement changed over time?

GRADE 4

To provide a concrete interpretation of TIMSS scale scores, TIMSS defines four levels of student achievement, referred to
as international benchmarks (https://nces.ed.gov/timss/results19/doc/grade4-science-definitions.pdf): Advanced (625),

High (550), Intermediate (475), and Low (400). Each successive point, or benchmark, is associated with specific types of
knowledge and skills that students successfully demonstrate at each level. Thus, TIMSS international benchmarks
provide a way to understand how student proficiency varies at different points on the scale. This report focuses on the

cumulative percentages of students at or above each benchmark.

In 2019, there was a decrease in the percentage of U.S. 4th-graders at or above the Advanced international
benchmark in science (compared to 1995), as well as in the percentage at or above the Intermediate and Low

international benchmarks (compared to 2011 and 2015).

e The percentage of U.S. 4th-graders at or above the Advanced international benchmark in science (15 percent) in 2019 was
lower than the 19 percent who did so in 1995 but not statistically different from the percentages in 2003, 2007, 2011, or 2015.

e The percentages of U.S. 4th-graders at or above the Intermediate (79 percent) and Low (94 percent) international benchmarks
in science followed similar patterns over time: decreases in 2019 from 2011 and 2015 but no statistical difference from the

earlier administrations (1995, 2003, and 2007).

Figure S6a. Trends in percentages of U.S. 4th-grade students reaching the TIMSS intemational benchmarks in science: Selected years,
19952019

@ Click on benchmark label to view scores. Hover over the benchmark labels to view the definitions for each benchmark.

Show all labels | Hide all labels
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* p < .05 Significantly different from the 2019 percentage at the same benchmark leve! at the .05 level of statistical significance.

NOTE: TIMSS was not administered at the fourth grade in 1999. In 2003, 2007, 2015, and 2019, the United States met guidelines for sample participation
rates only after replacement schools were included. In 2007, 2011, 2015, and 2019, the United States’ National Defined Population covered 90 to 95 percent
of the National Target Population. Although rounded numbers are displayed, data shown are based on unrounded estimates.

SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Intemnational Mathematics and Science Study (TIMSS),
1995, 2003, 2007, 2011, 2015, 2019.
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GRADE 8

To provide a concrete interpretation of TIMSS scale scores, TIMSS defines four levels of student achievement, referred to
as international benchmarks (https://nces.ed.gov/timss/results19/doc/grade8-science-definitions.pdf): Advanced (625),
High (550), Intermediate (475), and Low (400). Each successive point, or benchmark, is associated with specific types of
knowledge and skills that students successfully demonstrate at each level. Thus, TIMSS international benchmarks provide
a way to understand how student proficiency varies at different points on the scale. This report focuses on the cumulative
percentages of students at or above each benchmark.

From 2015 to 2019, the percentage of U.S. 8th-graders at or above the Advanced international benchmark in
science increased, while the percentages at or above the Low and Intermediate international benchmarks
decreased.

e In 2019, the percentage of U.S. 8th-graders at or above the Advanced international benchmark in science (15 percent) was
higher than in 2015 (12 percent) and all other administrations of TIMSS, except 1999.

e The percentage of U.S. 8th-graders at or above the Low international benchmark in 2019 (88 percent) declined from 2003,
2007, 2011, and 2015 (92 to 93 percent). The percentage of U.S. 8th-graders at or above the Intermediate international
benchmark in 2019 (70 percent) was also lower than in 2015 (75 percent).

e Over the long term, from 1995 to 2019, there were no significant differences in the percentages of U.S. 8th-graders who were
at or above the Low, Intermediate, or High international benchmarks in science, but there was an increase in the percentage of
those at or above the Advanced international benchmark.

Figure S6b. Trends in percentages of U.S. 8th-grade students reaching the TIMSS international benchmarks in science: Selected years,
1995-2019
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*p < 05. Significantly different from the 2019 percentage at the same benchmark level at the .05 level of statistical significance.
NOTE: In 1995, 2007, 2015, and 2019, the United States met guidelines for sample participation rates only after replacement schools were included. The

United States nearly satisfied guidelines for sample participation rates after replacement schools were included in 2003. In 2007 and 2011, the United States’ HP H
National Defined Population covered 90 to 95 percent of the National Target Population. Although rounded numbers are displayed, data shown are based on o Visit the [EA TIMSS 2019 website
unrounded estimates.
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Achievement by Student Groups—Mathematics

Are there differences in mathematics performance between boys and girls in the United
States and other education systems?

GRADE 4

In the United States and 30 other education systems, 4th-grade boys scored higher on average than girls on
the TIMSS mathematics scale in 2019. In four education systems, 4th-grade girls scored higher on average
than boys.

¢ In the United States, 4th-grade boys scored 11 points higher on average than 4th-grade girls on the TIMSS mathematics scale
(540 vs. 529 points, respectively).

o Across the 30 other education systems where, on average, 4th-grade boys outperformed 4th-grade girls on the TIMSS
mathematics scale, score differences ranged from 5 points in the Republic of Korea to 19 points in Canada and Cyprus.
In education systems where differences favored girls, score differences ranged from 14 points in Oman to 35 points in the
Philippines.

e As supplemental data in the table show, in the United States, there have been score differences between boys and girls in
4th-grade mathematics in every prior administration of TIMSS, with the score difference in 2019 (11 points) being significantly
greater than the score difference in 1995 (3 points).

Table M7a-US. Average scores and difference in average scores of U.S. 4th-grade boys and girls on the TIMSS mathematics scale:
Selected years, 1995-2019

19495 2003 2007 2011 2015 2019
Gender and boy-
girl difference Score Score Score Score Score Score
points 5.8 points  s5.e. points  s.e. points  s.e.  points  s.e.  points  s.e.
Boy 520 3.1 522 27 53z 27 545 20 h43 26 H40 29
Girl 516 30 514 24 526 2.8 536 2.1 536 23 520 3.0
Boy-girl difference JlFw 1.8 g* 1.8 GglI* 23 g 4.6 7 19 ms 29

¥ Boy-girl difference is lower than the 2019 difference at the .05 level of significance.

Interpret data with cauficn. Estimate is unstable due to high coefficient of variation (=30 percent and =50 percent).

Interpret data with cauficn. Estimate is unstable because the standard error represzents more than 50 percent of the estimate.
* p = .05. Boy-girl difference is significant within year at the .05 level of significance.
MOTE: TIMSS was not administered at the fourth grade in 1999. In 2003, 2007, 2015, and 2019, the United States met guidelines for sample
pardicipation only after replacement schools were included. In 2007, 20111, 2015, and 2019, the United States’ Mational Defined Population covered
90 to 95 percent of the National Target Population. Scores are reported on a scale of 0 1o 1,000, with a TIMSS centerpoint of 500 and standard
deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded estimates. Standard error is abbreviated as s.e.
SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study

(TIM35), 1985, 2003, 2007, 2011, 20135, 2018

See grade 4 figure on the next page.
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Figure M7a. Average scores and difference in average scores of 4th-grade boys and giris on the TIMSS mathematics scale, by education
system: 2019
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# Rounds to zero.
Iinterpret data with caution. Estimate s unstable due to high coefficient of variation (>30 percent and <50 percent).

Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate.
* p < 05. Significantly different from the U.S. average score at the .05 level of stafistical significance.
1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here (https://nces.ed.gov/ timss/results19/index.asp#/issues)
NOTE: Education systems are ordered by the boy-girl difference in average scores. Education systems that are not countries are designated by the
appended three-letter intemational abbreviation for their country. Benchmarking participants are indicated with ftalics and pink shading. For education
systems with a *(5)° after their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than
other education systems (4 years of formal schooling). Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation
of 100. Afthough rounded numbers are displayed, data shown are based on unrounded estimates.
‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019

See grade 8 findings for this question on the next page.
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GRADE 8

In the United States and most other education systems (30 of 45), there were no significant differences
between 8th-grade boys’ and girls’ average mathematics scores in 2019. However, in 15 education systems,
there were significant gender differences in performance.

¢ In the United States, on average, 8th-grade boys scored 514 points on the TIMSS mathematics scale, and 8th-grade girls
scored 517 points; these scores were not significantly different.

e In 7 education systems, 8th-grade boys scored higher on average than girls on the TIMSS mathematics scale, with score
differences ranging from 5 points in Morocco to 17 points in Moscow City-RUS. In 8 education systems, differences favored
girls, with 8th-grade girls outperforming boys on average by up to 41 points in Oman.

e As supplemental data in the table show, there were significant gender differences in the United States in 8th-grade
mathematics only in 1999 and 2003, when boys outscored girls on average by 7 and 6 points, respectively.

Table M7b-US. Average scores and difference in average scores of U5, 8th-grade boys and girls on the TIMSS mathematics scale:
Selected years, 19952019

Gender 1995 1999 2003 2007 201 2015 2019

and boy-

girl Score Score Score Score Score Score Score
difference points s.e.  points s.e.  points se. points se  points  se. points  s.e.  points s
Boy 495 54 505 4.8 507 35 510 31 511 28 519 32 514 6.1
Girl 490 4.7 498 3.8 502 3.4 07 31 508 30 MY 33 57 40
Boy-girl

. sl 31 TI*a 335 Gl*a 10 a4n 23 4n 23 21 20 -4 38
difference

A Boy-girl difference ig higher than the 2019 difference at the .05 level of significance

Interpret data with caufion. Estimate is unstable due to high coefficient of variation (=30 percent and =50 percent).

Interpret data with caufion. Estimate is unstable because the standard emror represents more than 50 percent of the estimate.
* p = 05. Boy-girl difference is significant within year at the .05 level of significance.
MOTE: Im 1985, 2007, 2015, and 2019, the United States met guidelines for sample participation rates only after replacement schools were
included. The United States nearly satisfied guidelines for sample participation rates after replacement schools were included in 2003. In 2007 and
2011, the United States’ National Defined Population covered 90 to 95 percent of the Mational Target Population. Although rounded numbers are
displayed, data shown are based on unrounded estimates. Standard error is abbreviated as s.e
SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study

(TIMS35), 1985, 1999, 2003, 2007, 2011, 2015, 2019.

See grade 8 figure on the next page.
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Figure M7b. Average scores and difference in average scores of 8th-grade boys and giris on the TIMSS mathematics scale, by education
system: 2019
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Iinterpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent).

U Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate.

* p < .05. Significantly different from the U.S. average score at the .05 level of statistical significance.

1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here (https:/nces.ed.gov/ timss/results19/index.asp#/issues)

NOTE: Education systems are ordered by the boy-girl difference in average scores. Education systems that are not countries are designated by the
appended three-letter intemational abbreviation for their country. Benchmarking participants are indicated with ftalics and pink shading. For education
systems with a *(9)’ after their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than
other education systems (8 years of formal schooling). Scores are reported on a seale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation
of 100. Afthough rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019
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Hows does the mathematics achievement of U.S. students vary by race/ethnicity?

GRADE 4

In the United States in 2019, White and Asian 4th-graders, and those of Two or more races, scored higher than
the U.S. average in mathematics, while Black, Hispanic, Native Hawaiian/Other Pacific Islander, and American

Indian/Alaska Native 4th-graders scored lower.

e The average mathematics scores of 4th-graders who were Asian, White, or of Two or more races were 586, 559, and 554
points, respectively, which were higher than the U.S. average score by 52, 24, and 20 points, respectively.

e The average mathematics scores of 4th-graders who were American Indian/Alaska Native (515), Hispanic (508), Native
Hawaiian/Other Pacific Islander (500), or Black (494) were lower than the U.S. average score by 20 to 41 points.

See grade 4 figure on the next page.

Page 42 of 56


http://54.234.162.22/timss/results19/table/FMI/timss2019_math_m7b.xlsx
https://nces.ed.gov/timss/results19/index.asp
https://nces.ed.gov/transfer.asp?sec=true&location=timssandpirls.bc.edu/timss2019/
https://nces.ed.gov/transfer.asp?location=timssandpirls.bc.edu/timss2019/international-results/
https://nces.ed.gov/timss/results19/index.asp#/issues

https://nces.ed.gov/timss/results19/index.asp

Figure M8a. Average scores and difference in average scores of U.S. 4th-grade students on the TIMSS mathematics scale, by
race/ethnicity- 2019

%) Hover over the race/ethnicity category labels to view each category's percentage of the U.S.
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grade 4 population. Move the slider to switch between scores and differences. Scores @

FOR MORE INFORMATION

. e For the Accessible version of this table/figure,
Hispanic E American Two or more
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Islander .
Racsietnnicity (Download Excel file)
[l Racerethnicity category average score
e See Technical Notes
* p < 05. Significantly different from the U_S. average score at the .05 level of statistical significance.
NOTE: Black includes African American, and Hi cludes Latino. Students who identified the ) being of Hi i classified e H
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‘SOURCE: International Association for the Evaluation of Educational Achi it (IEA), Trends in International Mathemati id Sci Stu IMSS), .
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Figure M8a. Average scores and difference in average scores of U.S. 4th-grade students on the TIMSS mathematics scale, by
race/ethnicity: 2019

) Hover over the race/ethnicity category labels to view each category's percentage of the U.S. 3
&2 grage 4 population. Move the slider to switch between scores and differences Differences @

FOR MORE INFORMATION

Hispanic Native American Two or more

CavaimnOne  InanAlsska v, e For the Accessible version of this table/figure,
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] Isiander please see the corresponding data table
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Racefethnicity category average score Difference between category average score and U.S. average score (Down |oad EXCG| fi |e)

Interpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent). [ ) See Tech n |Ca| N otes
*p < .05. Significant at the .05 level of statistical significance.
NOTE: Black includes African American, and Hispanic includes Latino. Students who identified themselves as being of Hispanic origin were classified as

Hispanic, regardless of their race. Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpint of 500 and standard deviation of 100. Although o Visit the IEATIMSS 2019 website

rounded numbers are displayed, data shown are based on unrounded estimates.
SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Infemational Mathematics and Science Study (TIMSS),

i e Read the International TIMSS 2019 Report

See grade 8 findings for this question on the next page.
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GRADE 8

https://nces.ed.gov/timss/results19/index.asp

In the United States in 2019, White and Asian 8th-graders, and those of Two or more races, scored higher than
the U.S. average in mathematics, while Black, Hispanic, and American Indian/Alaska Native 8th-graders scored

lower.

e The average mathematics scores of 8th-graders who were Asian, White, or of Two or more races were 591, 548, and 540
points, respectively, which were higher than the U.S. average score by 76, 32, and 24 points, respectively.

e The average mathematics scores of 8th-graders who were Hispanic (486), American Indian/Alaska Native (483), or Black

(445) were lower than the U.S. average score by 30 to 70 points.

Figure M8b. Average scores and difference in average scores of U_S. 8th-grade students on the TIMSS mathematics scale, by
race/ethnicity- 2019

75) Hover over the raceletnnicl calegory abeis o view each calegory's percenlage of the U.S.
-

grade 8 population. Move the slider to switch between scores and differences Scores @

Hispanic American Two or more
Indian/Alaska races
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Race/ethnicity

[l Racereinnicity category average score

* p< 05 Significantly different from the U.S. average score at the .05 level of statistical significance.
NOTE: Reporting standards were not met for Native Hawaiian/Other Pacific Isiander (too few cases for a reliable estimate). Data for these students are not
shown separately in the figure, but are included in the U.S. average. Black includes African American, and Hispanic includes Latino. Students who identified
themselves as being of Hispanic origin were classified as Hispanic, regardless of their race. Scores are reported on a scale of 0 to 1,000, with a TIMSS
centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded esfimates.

SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
2019

Figure M8b. Average scores and difference in average scores of U.S. 8th-grade students on the TIMSS mathematics scale, by
race/ethnicity: 2019

73) Hover over the raceleticity categry labelsto view each category's percentage of the U.S
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Racelethnicity category average score Difference between category average score and U_S. average score

1 Interpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent).
* p< 05 Significant at the .05 level of statistical significance.

NOTE: Reporting standards were not met for Native Hawaiian/Other Pacific Isiander (too few cases for a reliable estimate). Data for these students are not
shown separately in the figure, but are included in the U.S. average. Black includes African American, and Hispanic includes Latino. Students who identified
themselves as being of Hispanic origin were classified as Hispanic, regardless of their race. Scores are reported on a scale of 0 to 1,000, with a TIMSS
centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded esfimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
019
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How does the mathematics achievement of U.S. students vary by school poverty?

GRADE 4

The TIMSS 2019 U.S. school questionnaire, which was completed by principals, included a question to approximate the
level of poverty among students at the school. It asked what percentage of students during the previous school year were
eligible for free or reduced-price lunch (FRPL) through the National School Lunch Program. These data were used to
identify FRPL categories of public schools for analysis.

In the United States in 2019, 4th-graders in public schools with lower levels of poverty (those in which less
than 50 percent of students were eligible for FRPL) scored higher in mathematics than the U.S. average, while
those in public schools with the highest level of poverty (75 percent or more of students eligible for FRPL)
scored lower than the U.S. average.

e In U.S. public schools with the lowest level of poverty (less than 10 percent of students eligible for FRPL), 4th-graders scored
587 points on average, which was higher than the U.S. average by 53 points. In other schools with poverty below 50 percent
(10 to 24.9 percent eligible for FRPL and 25 to 49.9 percent eligible), U.S. 4th-graders scored higher than the U.S. average by
40 and 19 points, respectively.

e In U.S. public schools with the highest level of poverty (75 percent or more of students eligible for FRPL), 4th-graders’ average
score on the TIMSS mathematics scale was 494 points, 41 points lower than the U.S. average.

e U.S. 4th-graders in public schools with the highest level of poverty (75 percent or more eligible for FRPL) scored lower, on
average, than students from all other FRPL categories of schools, by up to 94 points (in schools with less than 10 percent
eligible for FRPL).

Figure M9a. Average scores and difference in average scores of U.S. 4th-grade public school students on the TIMSS mathematics scale,
by the percentage of students in the school eligible for free or reduced-price lunch: 2019

7)) Hover over the free or reduced-price lunch calegory labeks to view each calegory's percentage of
22

U.S. grade 4 public school students. Move the slider to switch between scores and differences, Scores @
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e For the Accessible version of this table/figure,
please see the corresponding data table
(Download Excel file)

Percent of students eligible for free or reduced-price lunch

[l Free or reducsd-price lunch category sverage score

* p < 05_Significantly different from the U S._ average score at the (05 level of statistical significance.

NOTE: The National School Lunch Program provides free or reduced-price lunch (FRPL) for students meeting certain income guidelines. The percentage of f

Studets St for s progran a1 PacShor ot SococConom v of s seved byt achool Lot e fre 3 b on st * See Technical Notes

responses o a question in the school quesfionnaire that asked the approximate percentage of eligible students in the school during the previous school year

Free or reduced-price lunch data are for public schools only. U_S. average includes both public and private schools. Scores are reported on a scale of 0 to L. .
1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although reunded numbers are displayed, data shown are based on unrounded o Visit the IEA TIMSS 2019 website
estimates e e
‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),

208 e Read the International TIMSS 2019 Report

See alternative view of this figure on the next page.
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Figure M9a. Average scores and difference in average scores of U.S. 4th-grade public school students on the TIMSS mathematics scale,
by the percentage of students in the school eligible for free or reduced-price lunch: 2019
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NOTE: The National School Lunch Program provides free or reduced-price lunch (FRPL) for students meeting certain income guidelines. The percentage of ° i

students eligible for this program is an indicator of the socioeconomic level of families served by the school. Data in this figure are based on principals’ See w
responses to a question in the school questionnaire that asked the approximate percentage of eligible students in the school during the previous school year.

Free or reduced-price lunch data are for public schools only. U.S. average includes both public and private schools. Scores are reported on a scale of 0 to
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estimates.
‘SOURCE: International Asseciation for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
2019

e Read the International TIMSS 2019 Report

GRADE 8

The TIMSS 2019 U.S. school questionnaire, which was completed by principals, included a question to approximate the
level of poverty among students at the school. It asked what percentage of students during the previous school year were
eligible for free or reduced-price lunch (FRPL) through the National School Lunch Program. These data were used to
identify FRPL categories of public schools for analysis.

In the United States in 2019, 8th-graders in public schools with lower levels of poverty (those in which less
than 50 percent of students were eligible for FRPL) scored higher in mathematics than the U.S. average, while
those in public schools with the highest levels of poverty (75 percent or more of students eligible for FRPL)
scored lower than the U.S. average.

e In U.S. public schools with the lowest level of poverty (less than 10 percent eligible for FRPL), 8th-graders scored 606 points
on average, which was higher than the U.S. average by 91 points. In other schools with poverty below 50 percent (10 to 24.9
percent of students eligible for FRPL and 25 to 49.9 percent eligible), U.S. 8th-graders scored higher than the U.S. average by
64 and 22 points, respectively.

¢ In public schools with the highest level of poverty (75 percent or more of students eligible for FRPL), 8th-graders’ average
score on the TIMSS mathematics scale was 454 points, 61 points lower than the U.S. average.

e U.S. 8th-graders in public schools with the highest level of poverty (75 percent or more eligible for FRPL) scored lower, on
average, than students from all other FRPL categories of schools, by up to 152 points (in schools with less than 10 percent
eligible for FRPL).

See grade 8 figure on the next page.
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Figure M9b. Average scores and difference in average scores of U.S. 8th-grade public school students on the TIMSS mathematics scale,
by the percentage of students in the school eligible for free or reduced-price lunch: 2019
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* p< 05. Significant at the .05 level of stafistical significance.

NOTE: The National School Lunch Program provides free or reduced-price lunch (FRPL) for students meeting certain income guidelines. The percentage of e See Technical Notes

students eligible for this program is an indicator of the socioeconomic level of families served by the school. Data in this figure are based on principals’ —_—

responses to a quest in the school questionnaire that asked the approximate percentage of eligible students in the school during the previous school year.

Free or reduced-price lunch data are for public schools only. U.S. average includes both public and private schools. Scores are reported on a scale of 0 to i :

1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded e Visit the IEA TIMSS 2019 website

estimates.

SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Infemational Mathematics and Science Study (TIMSS), .

2019 ¢ Read the International TIMSS 2019 Report

Figure M9b. Average scores and difference in average scores of U.S. 8th-grade public school students on the TIMSS mathematics scale,
by the percentage of students in the school eligible for free or reduced-price lunch: 2019

Differences @
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FOR MORE INFORMATION
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e For the Accessible version of this table/figure,
Percent of students eligible for free or reduced-price lunch .
Free or reduced-price lunch category average score Difference between category average score and U.S. average score p Iease see the corres pond | ng data ta b Ie
(Download Excel file)

* p < 05. Significantly different from the U_S. average score at the .05 level of statistical significance
NOTE: The National School Lunch Program provides free or reduced-price lunch (FRPL) for students meeting certain income guidelines. The percentage of e See Technical Notes
students eligible for this program is an indicator of the socioeconomic level of families served by the school. Data in this figure are based on principals’ -
responses o a question in the school questionnaire that asked the approximate percentage of eligible students in the school during the previous school year
Free or reduced-price lunch data are for public schools only. U_S. average includes both public and private schools. Scores are reported on a scale of 0 to . .
1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded e Visit the M
eStimates
SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS), .
2019 e Read the International TIMSS 2019 Report
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Achievement by Student Groups—Science

Are there differences in science performance between boys and girls in the United States
and other education systems?

GRADE 4

In the United States and 7 other education systems, 4th-grade boys scored higher on average than girls on the
TIMSS science scale in 2019. However, in 18 education systems, 4th-grade girls scored higher on average than
boys.

¢ In the United States, 4th-grade boys scored 5 points higher on average than 4th-grade girls on the TIMSS science scale (541
vs. 536 points).

e Across the 7 other education systems where, on average, 4th-grade boys outperformed girls on the TIMSS science scale,
score differences ranged from 5 points in Canada to 9 points in the Republic of Korea. In education systems where differences
favored girls, score differences ranged from 6 points in Japan, Montenegro, and Kazakhstan to 60 points in Saudi Arabia.

e As supplemental data in the table show, there have been score differences between boys and girls in the United States in 4th-
grade science in almost every prior administration of TIMSS, ranging from 4 points (in 2015) to 12 points (in 1995). The 2019
score difference was not statistically significant from that at any prior time point, however.

Table 5T7a-US. Average scores and difference in average scores of U.S. dth-grade boys and girls on the TIMSS science scale: Selected
years, 1995-2018

1995 2003 2007 201 2015 20149
Gender and boy-
girl difference Score Score Score Score Score Score
points 5. points 5.8, points  s5.e. points  s.e.  points s.e. points 5.8
Boy 43 34 38 28 541 30 h49 21 548 2.5 541 32
Girl 536 37 533 25 536 30 530 24 h44 24 536 30
Boy-girl difference 12 235 RI* 1.7 Bl 26 10* 1.6 41 20 U= 27

Interpret data with caution. Esfimate is unstable due to high coefficient of variation (=30 percent and =50 percent).

Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate.
* p = 05. Boy-girl difference is significant within year at the .05 level of statistical significance
MOTE: TIM35 was not adminisiered at the fourth grade in 1999 In 2003, 2007, 2015, and 2019, the United States met guidelines for sample
participation rates only after replacement schools were included. In 2007, 2011, 2015, and 2019, the United States’ Mational Defined Population
covered 90 to 95 percent of the Mational Target Population. Scores are reported on a scale of 0 to 1,000, with a TIMZS centerpoint of 300 and
standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded estimates. Standard emror is abbreviated
as s
SOURCE: International Association for the Evaluation of Educational Achievement {IEA), Trends in International Mathematics and Science Study

(TIM35), 1985, 2003, 2007, 2011, 2015, 2019,

See grade 4 figure on the next page.
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Figure S7a. Average scores and difference in average scores of 4th-grade boys and girls on the TIMSS science scale, by education
system: 2019
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Iinterpret data with caution. Estimate s unstable due to high coefficient of variation (>30 percent and <50 percent).

Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate.
* p < 05. Significantly different from the U.S. average score at the .05 level of stafistical significance.
1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here (https://nces.ed.gov/ timss/results19/index.asp#/issues)
NOTE: Education systems are ordered by the boy-girl difference in average scores. Education systems that are not countries are designated by the
appended three-letter intemational abbreviation for their country. Benchmarking participants are indicated with ftalics and pink shading. For education
systems with a *(5)° after their name, 5 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than
other education systems (4 years of formal schooling). Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation
of 100. Afthough rounded numbers are displayed, data shown are based on unrounded estimates.
‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),
2019

See grade 8 findings for this question on the next page.

https://nces.ed.gov/timss/results19/index.asp
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GRADE 8

In the United States and 21 other education systems, there were no significant differences between 8th-grade
boys’ and girls’ average science scores in 2019. However, in 24 education systems, there were significant
gender differences in performance, most often favoring girls.

¢ In the United States, on average, 8th-grade boys scored 520 points on the TIMSS science scale, and 8th-grade girls scored
525 points; these scores were not significantly different.

e In 7 education systems, 8th-grade boys scored higher on average than girls on the TIMSS science scale, with score
differences ranging from 6 points in Portugal to 20 points in Hungary. In 17 education systems, score differences favored girls
and ranged from 9 points in Kazakhstan to 54 points in Oman.

e As supplemental data in the table show, in the United States, 2019 was the first year in which there were no significant gender
differences in 8th-grade science in TIMSS. In the prior administrations of TIMSS, boys scored higher than girls by as few as 5
points in 2015 and as much as 19 points in 1999.

Table 57Tb-US. Average scores and difference in average scores of LS. 8th-grade boys and girls on the TIMSS science scale: Selected years,
19952019

Gender 1945 1999 2003 2007 2011 2015 20149

and boy-

girl Score Score Score Score Score Score Score
difference points s.e. points s.e.  points s.e.  poinis s.e.  poinis s.e.  poinis se. points se.
Boy 520 a8 524 5.2 536 34 526 31 530 27 533 3.0 520 6.1
Girl 505 9.5 505 46 519 3.2 514 3.2 519 2.7 827 3.1 525 39
Boy-girl 144 30 19°4 4.1 164 2.1 124 24 124 24 5ira 2.0 5143
difference

4 Boy-girl difference is higher than the 2019 difference at the .05 level of significance

Interpret data with caution. Estimate is unstable due o high coefficient of variation (=30 percent and =50 percent).

Interpret data with caution. Esfimate iz unstable because the standard error represents more than 50 percent of the estimate.
* p < _05. Boy-girl difference is significant within year at the _05 level of statistical significance
NOTE: Im 1995, 2007, 2015, and 2019, the United States met guidelines for sample participation rates only after replacement schools were included. The
United States neary satisfied guidelines for sample participation rates after replacement schools were included in 2003. In 2007 and 2011, the United States’
HNational Defined Population covered 90 to 95 percent of the National Target Population. Scores are reported on a scale from 0 to 1,000, with a TIMSS
centerpoint of 200 and standard deviation of 100. Although rounded numbers are displayed. data shown are based on unrounded estimates. Standard error is
abbreviated as s.&.
SOURCE: International Association for the Evaluation of Educational Achievement (I[EA). Trends in International Mathematics and Science Study (TIMSS),

1995, 1999, 2003, 2007, 2011, 2015, 2015.

See grade 8 figure on the next page.
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Figure S7b. Average scores and difference in average scores of 8th-grade boys and girls on the TIMSS science scale, by education
system: 2019
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U Interpret data with caution. Estimate is unstable because the standard error represents more than 50 percent of the estimate.

* p < .05. Significantly different from the U.S. average score at the .05 level of statistical significance. (Down |oad EXCGl f| |e)
1 Education system had coverage, sampling, or reliability issues, including issues with the national defined population coverage, issues with satisfying
sampling guidelines, and/or concemns about estimation because the percentage of students whose performance is too low to estimate exceeds certain
thresholds. Details can be found here. (https://nces.ed.gov/ timss/results19/index.asp#/issues) ° See Tech n |Ca| N otes

NOTE: Education systems are ordered by the boy-girl difference in average scores. Education systems that are not countries are designated by the _— e

appended three-letter intemational abbreviation for their country. Benchmarking participants are indicated with ftalics and pink shading. For education

systems with a *(9)’ after their name, 9 indicates the years of formal schooling; these education systems chose to administer TIMSS at a different grade than .. .
other education systems (8 years of formal schooling). Scores are reported on a seale from 0 to 1,000, with a TIMSS centerpoint of 500 and standard e Visit the IEATIMSS 2019 website
deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded estimates.

‘SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in Intemational Mathematics and Science Study (TIMSS),

2019 e Read the International TIMSS 2019 Report

Hows does the science achievement of U.S. students vary by race/ethnicity?
GRADE 4

In the United States in 2019, White and Asian 4th-graders, and those of Two or more races, scored higher
than the U.S. average in science, while Black, Hispanic, Native Hawaiian/Other Pacific Islander, and American
Indian/Alaska Native 4th-graders scored lower.

e The average science scores of 4th-graders who were Asian, White, or of Two or more races were 581, 565, and 561 points,
respectively, which were higher than the U.S. average score by 42, 26, and 23 points, respectively.

e The average science scores of 4th-graders who were American Indian/Alaska Native (519), Hispanic (508), Black (497), or
Native Hawaiian/Other Pacific Islander (495) were lower than the U.S. average score by 20 to 44 points.

See grade 4 figure on the next page.
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Figure S8a. Average scores and difference in average scores of U_S. 4th-grade students on the TIMSS science scale, by race/ethnicity:
2019

%) Hover over the race/ethnicity category labels to view each category's percentage of the U.S.
G-

grade 4 population. Move the slider to switch between scores and differences. Scores @

Hispanic Native American Two or more
Hawaiian/Other  Indian/Alaska races
Pacific Native
Islander
Race/ethnicity

[l Racerethnicity category average score

* p < 05 Significantly different from the U.S. average score at the .05 level of statistical significance.
NOTE: Blackincludes African American, and Hispanic includes Latino. Students who identified themselves as being of Hispanic origin were classified as
Hispanic, regardless of their race. Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although
rounded numbers are displayed, data shown are based on unrounded esimates.

SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
2019.

Figure S8a. Average scores and difference in average scores of U_S._ 4th-grade students on the TIMSS science scale, by race/ethnicity-
2019

7)) Hover over he raceletnnicl calegory abeis 0 view each calegory's percentage of the U.S.
HZ grade & population. Move the slider to switch between scores and differences

Differences @
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Racelethnicity category average score Differance between category average score and U.S. average score

Interpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent).
* p < 05. Significant at the .05 level of statistical significance.

NOTE: Blackincludes African American, and Hispanic includes Latino. Students who identified themselves as being of Hispanic origin were classified as
Hispanic, regardless of their race. Scores are reported on a scale of 0 to 1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although
rounded numbers are displayed, data shown are based on unrounded esimates.

SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
2019.

See grade 8 findings for this question on the next page.
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GRADE 8

https://nces.ed.gov/timss/results19/index.asp

In the United States in 2019, White and Asian 8th-graders, and those of Two or more races, scored higher than
the U.S. average in science, while Black, Hispanic, and American Indian/Alaska Native 8th-graders scored

lower.

e The average science scores of 8th-graders who were Asian, White, or of Two or more races were 577, 559, and 547 points,
respectively, which were higher than the U.S. average score by 55, 36, and 25 points, respectively.

e The average science scores of 8th-graders who were Hispanic (493), American Indian/Alaska Native (481), or Black (445)

were lower than the U.S. average score by 29 to 78 points.

Figure S8b_ Average scores and difference in average scores of U_S._ 8th-grade students on the TIMSS science scale, by race/ethnicity:
2019

75) Hover over the raceletnnicl calegory abeis o view each calegory's percenlage of the U.S.
-

grade 8 population. Move the slider to switch between scores and differences Scores @

Hispanic American Two or more
Indian/Alaska races
Native
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[l Racereinnicity category average score

* p< 05 Significantly different from the U.S. average score at the .05 level of statistical significance.
NOTE: Reporting standards were not met for Native Hawaiian/Other Pacific Isiander (too few cases for a reliable estimate). Data for these students are not
shown separately in the figure, but are included in the U.S. average. Black includes African American, and Hispanic includes Latino. Students who identified
themselves as being of Hispanic origin were classified as Hispanic, regardless of their race. Scores are reported on a scale of 0 to 1,000, with a TIMSS
centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded esfimates.

SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
2019

Figure S8b. Average scores and difference in average scores of U_S. 8th-grade students on the TIMSS science scale, by race/ethnicity:
2019
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1 Interpret data with caution. Estimate is unstable due to high coefficient of variation (>30 percent and <50 percent).

* p< 05 Significant at the .05 level of statistical significance.

NOTE: Reporting standards were not met for Native Hawaiian/Other Pacific Isiander (too few cases for a reliable estimate). Data for these students are not

shown separately in the figure, but are included in the U.S. average. Black includes African American, and Hispanic includes Latino. Students who identified

themselves as being of Hispanic origin were classified as Hispanic, regardless of their race. Scores are reported on a scale of 0 to 1,000, with a TIMSS

centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded esfimates.

SOURCE: International Association for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
019
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How does the science achievement of U.S. students vary by school poverty?

GRADE 4

The TIMSS 2019 U.S. school questionnaire, which was completed by principals, included a question to approximate the
level of poverty among students at the school. It asked what percentage of students during the previous school year were
eligible for free or reduced-price lunch (FRPL) through the National School Lunch Program. These data were used to
identify FRPL categories of public schools for analysis.

In the United States in 2019, 4th-graders in public schools with lower levels of poverty (less than 50 percent
of students eligible for FRPL) scored higher than the U.S. average in science, while those in public schools
with the highest level of poverty (75 percent or more of students eligible for FRPL) scored lower than the
U.S. average.

e In U.S. public schools with the lowest level of poverty (less than 10 percent of students eligible for FRPL) 4th-graders scored
591 points on average, which was higher than the U.S. average by 53 points. In other schools with poverty below 50 percent
(10 to 24.9 percent eligible for FRPL and 25 to 49.9 percent eligible), U.S. 4th-graders scored higher than the U.S. average by
42 and 21 points, respectively.

e In U.S. public schools with the highest level of poverty (75 percent or more of students eligible for FRPL), 4th-graders’ average
score on the TIMSS science scale was 495 points, 44 points lower than the U.S. average.

e U.S. 4th-graders in public schools with the highest level of poverty (75 percent or more eligible for FRPL) scored lower on
average than students from all other FRPL categories of schools, by up to 96 points (in schools with less than 10 percent
eligible for FRPL).

Figure S9a. Average scores and difference in average scores of U.S. 4th-grade public school students on the TIMSS science scale, by the
percentage of students in the school eligible for free or reduced-price lunch: 2019

Hover over the free or reduced-price lunch category labels 1o view each category's percentage of

U.S. grade 4 public school students. Move the slider to switch between scores and differences, Scores @
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e For the Accessible version of this table/figure,
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I Froeor ecucatrcs nch categoy sverage scors please see the corresponding data table
(Download Excel file)

* p < 05. Significantly different from the U_S. average score at the .05 level of statistical significance.
e e e e e e See Technical Notes

responses to a que_s(ion in the school quesho_nnalre that asked the apmoximate percentage ql eligible_ students in the school during the previous school year.

f,'%.%‘f}fﬁﬂf?fﬁ&ii‘i?ﬁ?pﬂ?ﬁf P e e ) e e T e o S e B B et e Visit the IEA TIMSS 2019 website
estimates. -
‘SOURCE: International Asseciation for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),

2019 e Read the International TIMSS 2019 Report

See alternate view of this figure on the next page.
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Figure S9a. Average scores and difference in average scores of U_S. 4th-grade public school students on the TIMSS science scale, by the
percentage of students in the school eligible for free or reduced-price lunch: 2019

%) Hover over the free or reduced-price lunch category labels to view each category's percentage of
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U.S. grade 4 public school students. Move the slider to switch between scores and differences.  Differences
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W Interpret data with caution. Esfimate is unstable because the standard error represents more than 50 percent of the estimate.
* p< 05. Significant at the .05 level of stafistical significance.

NOTE: The National School Lunch Program provides free or reduced-price lunch (FRPL) for students meeting certain income guidelines. The percentage of e See Technical Notes

students eligible for this program is an indicator of the socioeconomic level of families served by the school. Data in this figure are based on principals’ —_—

responses to a question in the school questionnaire that asked the approximate percentage of eligible students in the school during the previous school year.

Free or reduced-price lunch data are for public schools only. U.S. average includes both public and private schools. Scores are reported on a scale of 0 to i :
1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded e Visit the IEA TIMSS 2019 website
estimates.

SOURCE: Intemational Association for the Evaluation of Educational Achievement (IEA), Trends in Infemational Mathematics and Science Study (TIMSS),
2019

e Read the International TIMSS 2019 Report

GRADE 8

The TIMSS 2019 U.S. school questionnaire, which was completed by principals, included a question to approximate the
level of poverty among students at the school. It asked what percentage of students during the previous school year were
eligible for free or reduced-price lunch (FRPL) through the National School Lunch Program. These data were used to
identify FRPL categories of public schools for analysis.

In the United States in 2019, 8th-graders in public schools with lower levels of poverty (those in which less
than 50 percent of students were eligible for FRPL) scored higher in science than the U.S. average, while those
in public schools with the highest poverty (75 percent or more of students eligible for FRPL) scored lower than
the U.S. average.

e In U.S. public schools with the lowest level of poverty (less than 10 percent eligible for FRPL), 8th-graders scored 602 points
on average, which was higher than the U.S. average by 79 points. In other schools with poverty lower than 50 percent (10 to
24.9 percent eligible for FRPL and 25 to 49.9 percent eligible), U.S. 8th-graders scored higher than the U.S. average by
58 and 24 points, respectively.

¢ In public schools with the highest level of poverty (75 percent or more of students eligible for FRPL), 8th-graders’ average
score on the TIMSS science scale was 460 points, 62 points lower than the U.S. average.

e U.S. 8th-graders in public schools with the highest poverty (75 percent or more eligible for FRPL) scored lower on average
than students from all other FRPL categories of schools, by up to 141 points (in schools with less than 10 percent eligible for
FRPL).

See grade 8 figure on the next page.
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Figure S9b. Average scores and difference in average scores of U_S. 8th-grade public school students on the TIMSS science scale, by the
percentage of students in the school eligible for free or reduced-price lunch: 2019
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* p < 05. Significant at the .05 level of stafistical significance.
NOTE: The National School Lunch Program provides free or reduced-price lunch (FRPL) for students meeting certain income guidelines. The percentage of
students eligible for this program is an indicator of the socioeconomic level of families served by the school. Data in this figure are based on principals’
responses to a quest in the school questionnaire that asked the approximate percentage of eligible students in the school during the previous school year.
Free or reduced-price lunch data are for public schools only. U.S. average includes both public and private schools. Scores are reported on a scale from 0 fo
1,000, with a TIMSS centerpoint of 500 and standard deviation of 100. Although rounded numbers are displayed, data shown are based on unrounded
estimates.
‘SOURCE: International Asseciation for the Evaluation of Educational Achievement (IEA), Trends in International Mathematics and Science Study (TIMSS),
2019

Figure S9b_ Average scores and difference in average scores of U_S. 8th-grade public school students on the TIMSS science scale, by the
percentage of students in the school eligible for free or reduced-price lunch: 2019
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NOTE: The National School Lunch Program provides free or reduced-price lunch (FRPL) for students meeting certain income guidelines. The percentage of
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