
TIMSS 2023 ASSESSMENT DESIGN	 71

CHAPTER 4

TIMSS 2023 Assessment Design
Liqun Yin

Pierre Foy

Overview 
TIMSS is designed to provide countries with information about their students’ mathematics and science 
achievement that can be used to inform evidence-based decisions for improving educational policy and 
practice. Conducted every four years since 1995, with each assessment linked to the one that preceded 
it, TIMSS provides regular and timely data for educators and policymakers on trends in students’ 
mathematics and science achievement.

Central to TIMSS’s mission is the measurement of student achievement in mathematics and 
science in a way that does justice to the breadth and richness of these subjects as they are taught in the 
participating countries, and that monitors countries’ improvements or declines by tracking trends in 
student performance from one assessment cycle to the next. This requires an assessment that is wide 
ranging in its coverage and difficulties of mathematics and science and innovative in its measurement 
approach. With a diverse set of countries participating in TIMSS, with varying curricula and ability levels, 
this has always been a challenge. In the past, TIMSS has offered less difficult versions of mathematics that 
countries participating at the fourth grade could choose to administer, starting with TIMSS Numeracy 
in 20151  and following up with the TIMSS less difficult mathematics assessment in 2019.2  These efforts 
were successful in expanding the TIMSS coverage of students at the lower end of the mathematics ability 
distribution. However, the linked parallel assessments were complex both conceptually and operationally. 
Most importantly, they did not address the need for more challenging mathematics material for higher 
achieving students or science.

TIMSS continues its tradition of innovation in each assessment cycle. TIMSS 2019 began the 
transition from paper-and-pencil to digital format, with about half of the countries choosing digital 
format and half keeping paper format as in previous TIMSS assessments. For TIMSS 2023, the vast 
majority of countries have transitioned, or are transitioning, to a digital assessment. Moreover, 
TIMSS 2023 is adopting a single unified assessment based on a new group adaptive assessment design 
to address the need for a broader range of assessment difficulty and better targeting of student ability. 
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TIMSS since its inception to have comparable achievement data from 1995, 1999, 2003, 2007, 2011, 2015, 
2019, and 2023, and to plot changes in performance over this 28-year period.

In addition to the overall achievement scales for mathematics and science, TIMSS 2023 will 
construct scales for reporting relative student performance in each of the mathematics and science 
content and cognitive domains defined in the TIMSS 2023 Mathematics and Science Assessment 
Frameworks. Reporting scales will be constructed for each content and cognitive domain in mathematics 
and science at each grade level.
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Exhibit 4.1:	Subject and Difficulty Level for TIMSS 2023 Fourth Grade Item Blocks

Subject Difficulty Level TIMSS 2023
Item Block Label

TIMSS 2019
Trend Block Label*

Mathematics

Difficult

MD1 ME08 (19)

MD2 ME09 (15)

MD3 New item block for 2023

MD4 MI01 (19)

MD5 New item block for 2023

Medium

MM1 New item block for 2023

MM2 ME04 (19)

MM3 ME10 (19)

MM4 ME14 (19)

Easy

ME1 New item block for 2023

ME2 ME11 (15)

ME3 New item block for 2023

ME4 ME13 (15)

ME5 New item block for 2023

Science

Difficult

SD1 SE10 (19)

SD2 SE13 (15)

SD3 New item block for 2023

SD4 SI02 (19)

SD5 New item block for 2023

Medium

SM1 New item block for 2023

SM2
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Exhibit 4.2:	Subject and Difficulty Level for TIMSS 2023 Eighth Grade Item Blocks



TIMSS 2023 ASSESSMENT DESIGN	 77

use. Since relatively few countries were exposed to these less difficult mathematics item blocks in 2019, 
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Exhibit 4.3:	Average Difficulties of Existing Trend Blocks from 2019 and Target Difficulties for 2023 
(Average Percent Correct)

Subject Item Block Level Difficulty of Trend 
Blocks from 2019

Targe06 5151(0)-1.8g(e)-11.ig-1.8g(e)-12o7 0 l
S
t5778oE
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Exhibits 4.6 and 4.7 also present the item block assignments for each booklet, this time showing 
where the existing trend blocks belong and where the new item blocks developed for 2023, including 
the fourth grade less difficult mathematics blocks, will go. Exhibit 4.6 shows the fourth grade booklets, 
Exhibit 4.7 shows the eighth grade booklets.

Exhibit 4.6:  Fourth Grade Assessment Booklets with Trend and New Block Assignments
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Booklet Assignment within Countries
To ensure that the same assessment is conducted in every country, all 14 booklets in the TIMSS 2023 
group adaptive design are distributed in every country, but with varying proportions of the more and less 
difficult booklets depending on the average mathematics and science abilities of the student population. 
This is estimated based on performance in prior TIMSS assessments, or in the field test for countries 
participating for the first time. Higher performing countries assign proportionally more of the more 
difficult booklets while lower performing countries assign proportionally more of the less difficult 
booklets, with the goal of a better match between assessment difficulty and student ability in each 
country.

Exhibit 4.8 illustrates the differential booklet assignment plan for higher, middle, and lower 
performing countries. As a general objective, countries with higher average performance (above 550 
on the TIMSS mathematics and science achievement scales) would randomly assign proportionally 
more of the more difficult booklets (70%), and fewer of the less difficult booklets (30%). Countries 
with performance between 450 and 550 would assign equal proportions of the more and less difficult 
booklets. Countries with lower average performance (below 450 on the TIMSS mathematics and science 
achievement scales) would assign proportionally fewer of the more difficult booklets (30%) and more 
of the less difficult booklets (70%).

Exhibit 4.8:	Booklet Assignment Plan for Higher, Middle, and Lower Performing Countries

550

More
Difficult

 

375

450

70% Less
Difficult30%

More
Difficult50% Less

Difficult50%

More
Difficult30% Less

Difficult70%400

425

475

500

525

575

600

625
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While TIMSS 2023 is a transition cycle towards meeting the long-term goals of the group adaptive 
design, as shown by the 2023 target difficulty levels in Exhibit 4.3, the objective for 2023 is to have the 
group adaptive design impact fewer countries during this transition cycle. To that end, most countries 
participating in TIMSS 2023 will assign equal proportions of the more and less difficult booklets, while 
countries with achievement above 565 will assign more of the more difficult booklets, and countries 
with achievement below 435 will assign more of the less difficult booklets.

Although the TIMSS 2023 group adaptive design was developed to provide a better match between 
assessment difficulty and student ability at the country level, it is possible to apply the group adaptive 
approach for subgroups within a country, provided the country has clearly defined subpopulations that 
differ substantially in student achievement. In addition, the implementation of the TIMSS 2023 group 
adaptive design can vary by grade, but not by subject.

TIMSS 2023 Paper Assessments
The TIMSS 2023 group adaptive design is devised specifically for countries that have transitioned or 
are transitioning to computer-based administration in 2023. Although the vast majority of TIMSS 
2023 countries will implement the digital assessments, a few countries will not be ready for digital 
administration in 2023. The TIMSS 2023 paper assessments provide a limited paper-based administration 
for those countries, with eight assessment booklets at each grade consisting solely of trend items from 
the TIMSS 2019 paper-based assessments. For countries that are transitioning to digital administration 
in 2023, the administration of these paper booklets paired with the administration of the digital TIMSS 
2023 group adaptive assessments will allow them to examine mode differences between the two modes 
of administration based on trend items. Finally, TIMSS 2023 also provides an alternate set of eight paper 
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Exhibit 4.9:	TIMSS 2023 Paper Booklets with Trend Item Blocks – Fourth and Eighth Grades

TIMSS 2023
Paper Booklets Part 1 Part 2

Booklet 1 MP04 MP08 SP04 SP08

Booklet 2 SP08 SP09 MP08 MP09

Booklet 3 MP09 MP10 SP09 SP10

Booklet 4 SP10 SP11 MP10 MP11

Booklet 5 MP11 MP12 SP11 SP12

Booklet 6 SP12 SP13 MP12 MP13

Booklet 7 MP13 MP14 SP13 SP14

Booklet 8 SP14 SP04 MP14 MP04

An alternate set of paper booklets is available for lower performing countries administering 
the TIMSS 2023 paper assessment at the fourth grade. It is based on the TIMSS 2019 less difficult 
mathematics assessment and also consists of trend item blocks. Exhibit 4.10 presents the eight paper 
booklets and item blocks from the TIMSS 2019 fourth grade less difficult mathematics assessment. Six 
of the eight mathematics trend item blocks are unique to the TIMSS 2019 less difficult assessment and 
identifiable by the letters “MN” in the item block labels. The other two mathematics item blocks—MP08 



TIMSS 2023 ASSESSMENT DESIGN	 84

The TIMSS 2023 paper assessments will provide countries with overall scores in mathematics and 
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